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Application February 19, 1943, Serial No. 476,396
(Cl. 273-—43)

7 Claims.

This invention relates to automatic pin han-
dling apparatus for bowling alleys.

In the use of a bowling alley, any fallen pins
or dead wood remaining on the alley or in its
bordering gutters after play must be swept there-

from into the pit at the alley end, prior to re-.

setting the pins; especially, in case any pins are
left standing after bowling of a first ball, any
fallen pins or dead wood must be removed prior
to and so as not to interfere with the bowling of
& second ball in an attempt to knock down all ten
Dins by the ordinarily maximum allowance of two
balls per frame.

Having these requirements in view, it is an ob-
Jject of this invention to provide, for cooperation
with a vertically reciprocable automatic pin han-
dling 'and spotting means, a novel means for re-
moving dead wood from the pin stand section
and adjacent gutters of a bowling alley during
use of the alley in play.

Another object of the invention is to provide
& novel construction of movable dead wood sweep
and supporting and guiding means therefor
adapted to be coordinated in its operations with
the operations of pin handling and spotting
means, whereby the sweep is normally disposed
in an out-of-service position during operative up
and down movements of the pin handling and
spotting means, but is dropped to an in-service
position while the latter occupies a raised position.

Another. object of this invention is to provide
& novel construction of movable sweep and sup-
porting and guiding means therefor, including a
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single actuating means adapted, in operation, to |

sequentially lower the supporting and guiding
means to dispose the sweep in operative service
relation to the alley and gutter surfaces, then to
advance and retract the sweep in traversing rela-
tion to said surfaces, and thereafter to lift the
supporting and guiding means back to normal in-
itial raised position for disposing the sweep in
out-of-service position.

A further object of the invention is to provide
paraliel lever suspended sweep guide means, and
a transverse sweep slidably mounted on said guide
means for forward and back alley traversing
movements; said guide means being parallel to

the alley surface, but, by virtue of its parallel

lever suspension, being capable of up and down

swinging movements adapted to raise and lower

the sweep from and to its operative alley sweep-
ing position. )

Other objects of this invention, not at this time
more particularly enumerated, will be understood
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from the following detaileg description of the

‘same,
An.illustrative embodiment. of this invention -

is shown in the accompanying drawings, in which:

Fig. 1 is a plan view of a vertically reciprocable
pin handling and spotting means as mounted
above the pin stand section of a bowling alley,
including the novel dead wood sweep means
adapted to cooperate therewith; Fig. 2 is a longi-
tudinal vertica] sectional view taken on line 2—2
in Fig. 1 and showing the supporting and guiding
means of the dead wood sweep up-swung to dis-
pose the latter in out-of-service positions; Pig. 3
is a view similar to that of Fig. 2, but showing the
supporting and guiding means of the dead wood
sweep down-swung to dispose the latter in oper-
ative relation to the alley and gutter surfaces,
and as disposed to begin its forward dead wood
removing advance; Pig. 4. is a similar view but
showing the sweep at -the end of its dead wood
removing advance, subject to retraction to normal
initial position; and Fig. 5 is a fragmentary trans-
verse vertical section, taken on line 5—S5 in Fig. 3.

Similar characters of reference are employed in

5 the above described views, to indicate correspond-

ing parts. .

In the drawings, the reference character 0
indicates the pin stand section of a bowling alley
surface, (1 indicates the gutters bordering said
alley section, and 12 the pit at which said alley

_section terminates.

Mounted above the alley, for vertical recipro-
cation toward and from the pin stand section
10 thereof, is a pin handling and spotting means,
In an illustrative form thereof, as shown, said’
pin handling and spotting means comprises a
platform I3 having pin drop openings {4 there-

- through, the grouping and spaced relation of

40

45

50

. which' corresponds to the normal grouped posi-

tions of pins P when deposited and spotted on the
pin stand section 10 of the bowling alley, ready
for play. Supported by said platform 13, in axial
alignment with the pin drop openings {4 thereof,
are pin holder members, each comprising an up-
standing receiving pocket element 15. Means are
provided for opening and clesing the bottoms of
said receiving pocket elements 15 at, proper times
in-accordance with operative movements of the
pin handling and spotting means, Such means is
provided by slidable shutter plates 16 interme-

. diate the bottoms of said receiving pocket ele-
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ments and the platform i3: said shutter plates
having openings i1, adapted by movements of said
shutter plates, to be slid into and out of registra-
tion with the pin drop openings 4. - As illus-
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tratively shown, said shutter plates 16 are aligned
with rows of said pin drop openings {4 and asso-
ciated receiving pocket elements {5 which are di-
rected toward the rear end of the platform 13, and
said shutter plates are slidably movable over the
top surface of said platform, being guided by
slideway guides 18 affixed to the latter. The rear-
ward ends of said shutter plates are coupled to-
gether by a cross-bar 19 common thereto, so that
all move together when actuated; properly timed
operative movements being imparted thereto by
suitable actuating means, such e. g. as the sole-
noid 20 mounted on the rear end portion of the
platform (3, and the armature 21 of which is af-
fixed by a suitable supporting connection 22 to
the cross-bar 19. Said solenoid 20, when ener-
gized, retracts the armature 21, whereby to move
said shutter plates 16 so as to register their open-
ings 1T with and between the bottoms of the re-
ceiving pocket elements 15 and the pin drop open-
ings i4 of the platform (3, which are aligned
therewith, so that pins P carried by the former
may drop downwardly therefrom and through the
platform openings |4 for deposit in upstanding
spotted position on the alley pin stand section 18,
when the pin handling and spotting means is low-
ered to pin spotting position relative to sald alley
pin stand section. Suitably arranged spring
means is provided for returning said shutter
plates to closed position relative to said receiving
pocket elements and their cooperating pin drop
openings (4, when the solenoid is deenergized;
such e. g. as the compression spring 23 mounted
around the solenoid armature between the cross-
bar connection thereto and the opposed end of
the solenoid 20. It will be understood, that any
other suitable actuating means may be optionally
utilized to produce operative movements of the
shutter plates 18.

Mounted on the underside of the platform 13
of the pin handling and spotting means, in co-
operative relation to the pin drop openings (4
thereof, are picker devices for handling and re-
setting standing pins which remain on the alley
pin stand section 10 after a first ball is bowled,
whereby {o permit removal of dead wood prepara-
tory to bowling a second ball. These picker de-
vices may be enclosed in a suitable housing 24
afixed to the underside of the platform {3, in
connection with which are provided tubular dis-
charge throats 25, through which the pins P
pass for deposit upon the alley pin stand section
10. Said picker devices are not shown, but pref-
erably comprise a construction and arrangement
thereof such as disclosed in our prior United
States Letters Patent No. 2,300,802, dated Novem-
ber 3, 1942; or the same may optionally be of
any other known type.

The pin handling and spotting means is mount-
‘ed in any convenient manner for vertical up and
down movements from and toward the alley pin
stand section 10. Initially said pin handling and
spotting means is disposed in uplifted position to
receive pins P into the closed pocket elements {5
from suitable delivery means, such e. g. as that
disclosed in our co-pending application for United
States Letters Patent Ser. No. 451,704, filed July
21, 1942,

The dead wood sweep means according to this
invention, in an illustrative arrangement thereof
as shown, is mounted on the pin handling and
spotting means, and comprises a pair of later-
ally spaced, longitudinally extending guide or
track bars 30, which straddle the area of the pin
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stand section which is occupied by the properly 75
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grouped pins P when standing thereon ready for
play. Said guide or track bars 30 are suspended
from the underside of the platform I3 of the pin
handling and spotting means by parallel carrier
levers 3{, which are pivotally interconnected to
and between the respective end portions of said
guide or track bars and said platform 183.

Mounted on each guide or track bar 30, to slide
longitudinally forward and backward upon the
same, intermediate the bar suspending carrier
levers 31, are sweep carriage members 32. Af-
fixed to and between said carriage members 32,
by attachment brackets 33 or by any other suit-
able means, so as to be suspended therefrom in
transverse relation to the alley pin stand section
{0 and the gutters If bordering the same, is &
sweep member 34 of suitable height. At its ends,
said sweep member is provided with gutter sweep
portions 35, the bottom margins of which are con-
formably shaped to fit the gutter contours. If
desired, both the main body of the sweep member
34 and its gutter sweep portions 35 may be pro-
vided, at their lower free marginal portions, with
suitably mounted and positioned traction rollers
36 adapted, during falien pin removing operation
of the sweep, to ride on the alley and gutter sur-
faces, in such manner as to prevent frictional re-
sistance to operative travel of the sweep there-
over.

The single means for raising and lowering the
guide or track bars 30 and the sweep movably
supported thereby, and for operatively propelling:
the sweep member, when lowered, forward and
back in operative fallen pin removing relation to
the alley and gutter surfaces, comprises a pull
cable system and actuating means therefor which,
in one and a preferable arrangement thereof as
shown, is carried by the pin handling and spot-
ting means,

Attached to the rearward end of a dependent
anchoring or coupling connection 31, with which
each sweep carriage member 32 is provided, is a
propulsive cable 38. These cables 38 respectively
extend rearwardly beneath the respective guide
or track bars 30, and pass over guide pulleys 38
which are suitably mounted at and in downward-
ly offset relation to the rearward ends of said
guide or track bars, passing thence upwardly over
similar guide pulleys 40 which are suitably
mounted at and in connection with the rear end
of the platform {3 of the pin handling and spot-
ting means. From the guide pulleys 40, said pro-
pulsive cables 37 extend forwardly over said plat-
form {3 respectively to winding drum members
41 to which they are operatively attached.

Attached to the forward ends of the anchoring
or coupling connections 37 of the sweep carriage
members 32, are retractive cables 42. These ca-~
bles 42 respectively extend forwardly beneath the
respective gulde or track bars 30, and pass over
guide pulleys 43 which are suitably mounted at
and in downwardly offset relation to the forward
ends of said guide or track bars, passing thence
upwardly over similar guide pulleys 44 which are .
suitably mounted at and in connection with the
forward end of the platform {3 of the pin han-
dling and spotting means. From said guide pul-
leys 44 said retractive cables 42 extend rearward-
ly over said platform {3 respectively to winding
drum members 45 to which they are operatively
attached.

The several winding drum members 41 and 48
are affixed, in suitably located positions, to a
transverse shaft 46 by which the same are ro-
tated; said shaft being journaled in and between
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bearings 47, so as to extend above and across the
platform 3 of the pin handling and spotting
means intermediate the ends thereof. The rela-
tion of the propulsive cables 38 and retractive
cables 42 to their respective winding drum mem-
bers is such that, when said drums are rotated
in one direction, e, g. in clockwise direction as
shown, the propulsive cables will be reeled up on
their drum members 41, while the retractive ca-
bles will be proportionately paid off from their
drum members 45, and, conversely, when the
winding drum members are rotated in the op-
Posite direction, e. g. in anti-clockwise direction
as shown, the propulsive cables will be paid off
from their drum members 41, while the retractive
cables will be reeled up on their drum mem-
bers 45,

Suitable means is provided for reversibly driv-
ing the drum shaft 46 and the winding drums ro-
tated thereby. An illustrative means for this
purpose, as shown. comprises a reversible electric
motor 48 which is mounted in suitable location
upon the platform 3 of the pin handling and
spotting means. A power shaft 49 is journaled in
bearings 50 affixed to said platform 13, and said
power shaft is driven by the motor 48 through
transmission gearing, comprising a drive gear 5i
on the motor armature shaft which meshes.with
a driven gear 52 affixed on said power shaft 489.
The drum shaft 46 is preferably driven from said
power shait 49 by a worm and gear transmission,
comprising a worm 53 on the power shaft 49
which meshes with a worm gear 54 on the drum
shaft 46. Such power transmission means is of
the reduction type easily designed to drive the
winding drums at a desired selected to predeter-
mined speed. It will be obvious, however, that
the power source and transmission means are sitb-
ject to variation, and may, if desired, comprise
means and arrangements other than those thus
- illustratively described.

When the sweep means is disposed in normal
out-of-service position, the guide or track bars 30
and their parallel carrier levers 31 are up-swung
about the fulecrums of the latter, so as to be up-
lifted or collapsed to lie beneath and contiguous
to the underside of the platform (3 of the pin
handling and spotting means. The sweep means
is retained in such up-lifted out-of-service posi-
tlon during vertically reciprocable operative
movements of the pin handling and spotting
means. ‘

After a ball is bowled down the alley in play,
80 that standing p'ns are felled thereby, suitable
electrical control means (not shown) are ‘pro-
vided for effecting operations of the sSweep means
and the pin handling and spotting means, where-
by any fallen pins P’ remaining on the alley and
gutter surfaces may be swept off therefrom and
into the pit 2. If any pins P remain standing
after the first ball is bowled, the pin handling
and gpotting .means js first caused to descend to
the position shown by broken lines in PFig. 2,
whereby tc. engage such. standing pins by its
‘picker devices. and theretpon to rise again so as
to lift said standing pins away from and suspend
the same above the alley surface, as shown by
full Vnes in Fig. 2, pending operation of the sweep
means for removal of fallen pins or dead wood.
During such operations of the pin handling and
spotting means, the sweep means is retained in
the described up-lifted out-of-service position, so
as not to interfere with said operations of the pin
handling and spotting means. T

As soon as the pin handling and spotting means
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regains its normal up-raised:position, through
suitable electrical control and timing means (not
shown), thé motor 48 is energized, whereby to
first drive the shaft 46 and winding drums 4 1—45
inclockwise diréction, thereby reeling up the pro-
pulsive cables 38 and proportionately paying off
the retraction cables 42. As the propulsive cables
38 exert their draft and the retractive cables @
relax their draft; the parallel lever suspended
guide or track bars 30 and the sweep member 34
carried thereby, under gravitation of their weight,
first swing downward to- service position, thus
lowering the sweep member 34 and its gutter
Sweep portions 3% into operative relation to the
alley and gutter surfaces (see Fig. 3). There-
after, under continuing draft of the propulsive
cables 88, the carriage members 32 are caused to
slide rearwardly on their supporting guide or
track bars 30, thereby causing the sweep mem-
ber to traverse the alley and gutter surfaces so
a5 to engage any fallen pins P’ lying thereon, and
thereupon sweep the same rearwardly therefrom
and into the pit 12 (see Fig. 4). As the sweep
member 34 completes its rearward pin sweeping.
movement, suitable electrical control means,
schematically shown in part and indicated by the
reference character R, will be engaged, the same
being’ operative to reverse the rotation of the

" motor 48. As the motor 48 reverses, the shaft
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46 and winding drums 41—45 will thereupon be
driven in anti-clockwise direction, whereby to
cause the retractive cables 42 to exert draft and
the propulsive cables 38 to relax draft, and thus
cause the carriage members 32 to slide forwardly
along their supporting guide or track bars 30,
thus returning the sweep member to its ‘initial
starting position. Such return movement is ar-
rested by abutment of the carriage members 32
against positioning stops 55. As the return move-
ment of the carriage members and sweep mem-
bers is arrested by the stops 588, continuing draft
of the retractive cables 42 swings upwardly the
guide or track bars 30 and the sweep member
carried thereby back to initial up-lifted out-of- -
service position. When the sweep means thus
resumes its out-of-service position, suitable elec~
trical control means, schematically shown in part
and indicated by the reference character S, will
be engaged, as e. g. by an up-swung carrier lever
31, the same being operative to stop the motor 48,
The operation of the sweep means having been
completed. the pin handling and spotting means,
through the timing and control action of suitable
means (not shown), will again descend to re-spot
the lifted pins ready for bowling of a second ball.
It will be understood, that, in the event all the
standing pins are knocked down by the first
bowled ball, the coordinated operations of the

_pin handling and spotting means and the sweep

means will function to remove any dead wood
remaining on the alley and gutter surfaces, prior
to ‘accumulation and re-setting of the pins for
continued play. i )

Although the sweep means has been shown
and described as carried by the platform {3 of
the pin handling and spotting means, and while
this is"preferable, it is not absolutely essential
since, the same could be stationarily supported
with the pin handling and- spotting means in
movable relation thereto,

We' are aware that various changes could be

 made iri- the ‘construction and arrangement of

75

the mechanisms and parts thereof which com-
prise the dead wood -sweep means above de-+
scribed, without departing from the spirit of our




4 2,361,233

invention and within the scope thereof as de-
fined by the following claims. It is therefore
intended that all matter contained in the above
description or shown in the accompanying draw-
ings shall be interpreted as illustrative and not
in a limiting sense.

We claim:

1. Dead wood sweep means for bowling alleys
comprising a pair of parallel lever suspended
guide bars arranged parallel to the alley and
gutter surfaces and laterally spaced to straddle
the pin stand section of said alley, carriage mem-
bers slidably mounted on said guide bars for
back and forth movement along the same, a
transverse sweep member affixed to and between
and dependent from said carriage members, said
guide bars being adapted to be swung about the
fulcrums of the parallel levers by which they are
suspended so that the same and the sweep mem-
ber carried thereby may be raised to an out-of-
service position and lowered to a service position
relative to the alley and gutter surfaces, and
actuating means adapted to sequentially lower
said guide bars and sweep member, then move
the sweep member back and forth along the
lowered guide bars, and thereafter reaise the guide
bars and sweep member back to out-of-service
position, said latter means comprising propulsive
cables attached to said carriage members to ex-

. tend in one direction therefrom, retractive cables

attached to said carriage members to extend in
the opposite direction therefrom, and winding
drum means for said cables, the relation of said
cables to said winding drum means being such
that when said propulsive cables are reeled up
on the drum means the retractive cables will be
proportionately paid off therefrom and vice versa.

2. Dead wood sweep means for bowling alleys
comprising a pair of parallel lever suspended
guide bars arranged parallel to the alley and
gutter surfaces and laterally spaced to straddle
the pin stand section of said alley, carriage mem-
bers slidably mounted on said guide bars for
back and forth movement along the same, a
transverse sweep member affixed to and between
and dependent from said carriage members, said
guide bars being adapted to be swung about the
fulcrums of the parallel levers by which they
are suspended so ‘that the same and the sweep
member carried thereby may be raised to an out-
of-service position and lowered to a service posi-
tion relative to the alley and gutter surfaces, and
actuating means adapted to sequentially lower
said guide bars and sweep member, then move
the sweep member back and forth along the
lowered guide bars, and thereafter raise the guide
bars and sweep member back to out-of-service
position, said latter means comprising propulsive
cables attached to said carriage members to ex-
tend in one direction therefrom, winding drum
means to which said propulsive cables extend,
means to guide said propulsive cables for opera-
tive movement between said carriage member
and winding drum means, retractive cables at-
tached to said carriage members to extend in
the opposite direction therefrom, second winding
drum means to which said retractive cables ex-
tend, means to guide said retractive cables for
operative movemernt between said carriage mem-
bers and said second winding drum means, the
relation of said cables to their respective winding
drum means being such that when said propul-
sive cables are reeled up the retractive cables will
be proportionately paid out and vice versa, and
means common to said winding drum means for
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rotating the same including a reversible power
drive therefor.

3. The combination with a vertically recipro-
cable pin handling and spotting means having
picker means for lifting standing pins away from
the alley surface, of dead wood sweep means com-
prising guide bars arranged parallel to the alley
and gutter surfaces and laterally spaced to strad-
dle the pin stand section of the alley, parallel
levers pivotally dependent from the underside of
said pin handling and spotting means by which
said guide bars are supported, carriage members
slidably mounted on said guide bars for back and
forth movement along the same, a transverse
sweep membker affixed to and between and de-
pendent from said carriage members, said guide
bars being adapted to be swung about the ful-
crums of the parallel levers whereby the same and
the sweep member carried thereby may be raised
and lowered relative to the underside of said pin
handling and spotting means from and to service
position relative to the alley and gutter surfaces,
and actuating means adapted to sequentially
lower said guide bars and sweep member to serv-
jce position, then move the sweep member back
and forth along the lowered guide bars, and
thereafter raise the guide bars and sweep mem-
ber back to out-of-service position.

4. The combination with a vertically recipro-
cable pin handling and spotting means having
picker means for lifting standing pins away from
the alley surface, of dead wood sweep means com-
prising guide bars arranged parallel to the alley
and gutter surfaces and laterally spaced to strad-
dle the pin stand section of the alley, parallel
levers plvotally dependent from the underside of
said pin handling and spotting means by which
said guide bars are supported, carriage members
slidably mounted on said guide bars for back and
forth movement along the same, a transverse
sweep member affixed to and between and de-
pendent from said carriage members, said guide
bars being adapted to be swung about the ful-
crums of the parallel levers whereby the same
and the sweep member carried thereby may be
raised and lowered relative to the underside of
said pin handling and spotting means from and
to service positions relative to the alley and gutter
surfaces, and actuating means adapted to se-
quentially lower said guide bars and sweep mem-
ber to service position, then move the sweep
member back and forth along the lowered guide
bars, and thereafter raise the guide bars and
sweep member back to out-of-service position,
said latter means comprising propulsive cables
attached to said carriage members to extend in
one direction therefrom, retractive cables at-
tached to said carriage members to extend in the
opposite direction therefrom, and winding drum
means for said cables, said winding drum means
being mounted on the top of said pin handling
and spotting means, the relation of said cables to
said winding drum means being such that when
said propulsive cables are reeled up on the drum
means the retractive cables will be proportion-
ately paid off therefrom and vice versa.

5. The combination with a vertically recipro-
cable pin handling and spotting means having
picker means for lifting standing pins away from
the alley surface, of dead wood sweep means com-
prising guide bars arranged parallel to the alley
and gutter surfaces and laterally spaced to strad-
dle the pin stand section of the alley, parallel
levers pivotally dependent from the underside of
said pin handling and spotting means by which
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sald gulde bars are supported, carriage members
slidably mounted on said guide bars for back and
forth movement along the same, a transverse
sweep member affixed to and between and de-
pendent from said carriage members, said guide
" bars being adapted to be swung about the ful-
crums of the parallel levers whereby the same and
the sweep member carried thereby may be raised
and lowered relative to the underside of said pin
handling and spotting means from and to service
position relative to the alley and gutter surfaces,
and actuating means adapted to sequentially
lower said guide bars and sweep member to serv-
ice position, then move the sweep member back
and forth along the lowered guide bars, and
thereafter raise the guide bars and sweep member
back to out-of-service position, said latter means
comprising propulsive cables attached to said
carriage members to extend in one direction
therefrom, retractive cables attached to said car-
riage members to extend in the opposite direction
therefrom, winding drum means for said propul-
sive and retractive cables, said winding drum
means being mounted on the top of said pin han-
dling and spotting means, means to guide said
respective propulsive and retractive cables for
operative movements between said carriage mem-
bers and winding drum means, the relation of

said cables to said winding drum means being -

such that when said propulsive cables are reeled
up the retractive cables will be proportionately
paid out and vice versa, and means also carried
by said pin handling and spotting means for
rofating said winding drum means including a
reversible power drive therefor.

6. The combination with g vertically recipro-
cable pin handling and spotting means having
picker means for lifting standing pins away from
the alley surface, of dead wood sweep means com-
prising a movable sweep device, guide means for
said sweep device, parallel lever means pivotally
dependent from the underside of said pin han-
dling and spotting means by which sald guide
means is supported so that the same and the
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sweep device carrled thereby may he raised and
lowered relative to the underside of said pin han-
dling and spotting means from and to service
position relative to the alley and gutter surfaces,
and actuating means also mounted on said pin
handling and spotting means adapted to sequen-
tially lower said guide means and sweep device
from out-of-service to service position, then
move said sweep device back and forth along the
lowered guide means, and thereafter raise said
guide means and sweep device back to out-of-
service position.

7. The combination with a vertically recipro-
cable pin handling and spotting means having
picker means for lifting standing pins away from
the alley surface, of dead wood sweep means com-
prising a movable sweep device, guide means for
said sweep device, parallel lever means pivotally
dependent from the underside of said pin han-
dling and spotting means by which said guide
means is supported so that the same and the
sweep device carried thereby may be raised and
lowered relative to the underside of said pin han-
dling and spotting means from and to service
position relative to the alley and gutter surfaces,
and actuating means also mounted on said pin
handling and spotting means adapted to sequen-
tially lower said guide means and sweep device
from out-of-service to service bosition, then
move said sweep device back and forth along the
lowered guide means, and thereafter raise said
guide means and sweep device back to out-of-
service position, said actuating means comprising
propulsive cable means extending from said
sweep device in one direction, retractive cable
means extending from said sweep device in the
opposite direction, and winding drum means for
said cable means, the relation of said réspective
cable means to said winding drum means being
such that when said propulsive cable means is
reeled up the retractive cable means will be pro-
portionately paid out and vice versa.

: JOSEPH PARRA.
WILLIAM WEHEITE,




