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57 ABSTRACT 

A tennis ball projecting machine for ejecting tennis 
balls in regular sequence and at a controlled velocity 
to simulate tennis service or return from an opponent 
during learning or practice sessions. The apparatus is 
directed to variation of the vertical and horizontal an 
gles of ball ejection thereby providing game-like situa 
tions. The apparatus has two motor driven wheels 
mounted on the lower end of a vertical post member. 
To the upper end of the post member is attached 
members to rotate the motor mount and to elevate the 
wheels to vary the vertical trajectory of an object 
being projected. 

5 Claims, 15 Drawing Figures 
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DEVICE HAVING TILTABLE AND ROTATABLE 
COACTING WHEELS FOR PROJECTING TENNIS 

BALLS 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The invention relates generally to pitching machines 

used for projecting balls of various types during prac 
tice or learning sessions. More specifically, the inven 
tion relates to machines adapted to project tennis balls 
in simulated ball service or return. 

2. Description of the Prior Art 
The general history of the prior art illustrates that the 

sport of tennis has gained in popularity throughout the 
past decade as an individual as well as a team sport. 
Where tennis is being taught, whether in schools, ath 
letic clubs, or other institutions, there is frequently a 
need for a type of ball throwing machine which can be 
used during learning or practice sessions to simulate 
game-like situations for the benefit of the individual, 
whether novice or professional. Most machines which 
have been devised to date for throwing tennis balls 
have largely been adaptations of baseball pitching ma 
chines. Though these machines have been effective in 
propelling tennis balls, they have imparted consider 
able objectionable spin to the ball, caused a significant 
amount of wear on the covers of the balls, and have led 
to frequent jamming. In addition, most machines have 
required an attendant to manually operate the controls 
and refill the ball magazine. Horizontal and vertical po 
sitioning apparatus has usually been limited to a few 
fixed positions and has not been available for incre 
mental positioning over a wide range of positions and 
swings, vertically and horizontally. U.S. Pat. No. 
3,399,660 teaches the concept of utilizing high speed 
rotating cones or discs, obliquely situated, to propel 
tennis balls. The user is faced with the same practice 
shot repeated time after time unless he makes frequent 
trips to the machine to alter the adjustments and even 
then he cannot substantially alter the type of throw he 
will receive. Vertical and horizontal control of the 
pitch remains a problem. 

In addition to the foregoing, reference should be 
made to U.S. Pat. No. 3,604,409; 3,089,476; 
1989,452; 3,640,263; 2,716,973; 3,538,900; 
3,308,802, 3,459, 168; 2,112,611 and 3,568,653 which 
are directed to other pitching or projecting machines 
which might be of general interest. 

Issued U.S. Pat. No. 3,777,732 has contributed tre 
mendously to this field. U.S. Pat. No. 3,777,732 
teaches a tennis ball ejecting machine comprised of a 
frame and housing which mounts a ball discharge 
mechanism, a ball feed mechanism, remote and ma 
chine located control means, and appropriate handles 
and wheel for portability. A plurality of balls can be 
placed into a feed hopper and are individually selected 
by a rotating gate and fed into a flexible tube. Upon 
reaching the end of the tube, each ball enters a propel 
ling mechanism which consists of two narrowly spaced 
cylindrical drums which are synchronously rotated 
about parallel axes by electric motors. The moving ten 
nis ball, after entering the propelling mechanism is en 
gaged between the two drums by friction, momentarily 
compressed, and discharged outwardly at a velocity ap 
proximating the circumferential speed of the rotating 
drums. A pivotal portion of a frame member supports 
the discharge mechanism and enables the vertical angle 

10 

15 

20 

25 

30 

35 

40 

45 

SO 

55 

60 

65 

2 
of ball discharge to be varied. The horizontal angle of 
discharge is controlled either by a movable deflecting 
baffle situated outward of the rotating drums or by os 
cillating a subframe which supports the discharge 
mechanism. 

SUMMARY OF THE INVENTION 
The apparatus of the present invention as disclosed 

herein comprises a support frame and housing. The 
support frame mounts a tennis ball receiving hopper, a 
tennis ball frame mechanism, a tennis ball ejecting 
mechanism, control means on the machine, and appro 
priate handles and wheels to render the machine porta 
ble. A plurality of tennis balls are placed into a ball re 
ceiving hopper and are individually selected by a rotat 
ing aperture disc and fed into a flexible feed tube. Upon 
reaching the end of the tube, each ball individually en 
ters an ejecting mechanism which consists of two nar 
rowly spaced cylindrical wheels which are individually 
but synchronously rotated about parallel axes by indi 
vidual electric motors. A moving tennis ball, having en 
tered the ejecting mechanism, is engaged between the 
two wheels by friction, momentarily compressed, and 
ejected outwardly at a velocity approximating the cir 
cumferential speed of the synchronized rotating 
wheels. The invention apparatus is directed to use of an 
improved pivotal linkage which is connected to the 
ejecting mechanism and enables the vertical angle of 
ball ejection to be varied by vertically tilting the motor 
mounts with respect to a vertical post. The tilting may 
be accomplished incrementally, thus providing a wide 
range of tilted positions. The horizontal angle of ball 
ejection is controlled by a screw type linkage and a cam 
and follower mechanism which rotates the same post 
around its vertical axis for horizontal control. This also 
may be done incrementally and with a wide range of 
horizontal swings. The use of such a single post struc 
ture for both vertical and horizontal control thus elimi 
nates the use of a tiltable frame and further eliminates 
the need for a baffle deflector. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front view of a machine built in accor 
dance with the invention, showing an aperture in the 
housing to permit the ejection of tennis balls. 
FIG. 2 is a rear view of the complete machine. 
FIG. 3 is a side view of the machine showing the con 

trols, vertical and horizontal angle controls and the 
handle and wheel structure. 
FIG. 4 is a top view of the machine revealing the ten 

nis ball receiving hopper, rotating apertured disc and 
an anti-jamming spring guide. 
FIG. 5 is a view of the underside of the machine 

showing the flexible feed tube, ball ejecting wheels and 
the cam and follower mechanism. 
FIG. 6 is an enlarged view showing only the mecha 

nism portion of the machine with the handle and wheel 
structure removed. 

FIG. 7 is a reduced scale plan view of the mechanism 
of FIG. 6. 
FIG. 8 is a partial side view illustrating the vertical 

adjustment feature of the machine. 
FIG. 9 is a partial side view similar to FIG. 8 but 

showing the vertical adjusting mechanism in a different 
position. 
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FIG. 10 is a view similar to FIGS. 8 and 9 but showing 
a vertical adjustment which will eject the tennis ball al 
most directly at the player. 
FIG. 11 is a partial plan view of the ejecting wheels 

and horizontal angle adjustment mechanism and in 5 
dashed lines another position obtainable. 
FIG. 12 shows in a somewhat schematic view a tennis 

ball being engaged between the rotating ejecting 
wheels. 
FIG. 13 is a fragmentary elevation section view of a 10 

portion of the ball ejecting mechanism. 
FIG. 14 is a perspective view of a cup member which 

can be placed in the aperture disc to prevent passage 
of a ball. 

FIG. 15 is a perspective view illustrating some of the 15 
linkage involved in regulating the horizontal swing. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIGS. 1 through 5, in a preferred em- 20 
bodiment the projecting machine of the invention, gen 
erally identified by 10, comprises a frame 15 composed 
of tubular aluminum segments joined by welding, or the 
like, into a rectangular base supporting vertical and 
horizontal structural members. Two U-shaped leg 25 
members 16, 17 are adapted to provide upright support 
and are secured to said frame member and fitted with 
respective hand grip portions 19, 20, axle 25, and 
wheels 26, 27. A removable housing member 30 
formed of sheet aluminum includes four sidewalls, and 30 
in the front wall a ball ejecting aperture 31 which per 
mits the exit of ejecting tennis balls. A control access 
aperture 32 is located on the sidewall which permits ac 
cess to the manual controls. The complete housing as 
sembly is open at the bottom. The housing is assembled 35 
to frame 15 at appropriate screw attachment points 18. 
Housing 30, immediately below its open upper end, is 
fitted with a metal ball hopper 33 formed with a de 
pressed area at the top of the housing adapted to hold 
a plurality oftennis balls. A bottom aperture 34 permits 
the entry of balls into machine 10 from hopper 33. Ball 
hopper 33 is provided with an anti-jamming spring 35. 
It is contemplated that the entire housing assembly may 
be of unitary construction and fabricated of formed 
aluminum sheeting. 
A tennis ball feed mechanism 40 is suitably secured 

to frame 15 and is situated immediately beneath bot 
tom aperture 34 to receive tennis balls one by one. A 
rotatable aperture disc 42 is adapted to rotate with 
shaft 43 which is fitted with a gear 44 and a drive chain 
45 for being driven by a variable speed, drive motor 46 
through gear 47, as best shown in FIG. 6. Control of 
disc 42 is, of course, obtained by control of motor 46 
with respect to being on or off and speed. Aperture disc 
42 has six apertures 48, 49, 50, 51, 52, 53, each of 
which is adapted to temporarily contain no more than 
one tennis ball and through which each ball passes from 
disc 42 to flexible tube 54. A plate 95 below disc 42 
provides a temporary ball support surface for the balls. 
Vertical cylinder 60 is offset from the center of disc 42 
with which it turns and acts to stir the balls. Flexible 
feed tube 54 is secured to plate 95 by any suitable 
clamping or fastening means, not shown, and mates 
with an aperture 96 in plate 95. Thus, as disc 42 rotates 
at a selected speed and as the apertures in disc 42 each 
containing a tennis ball pass over aperture 96 of plate 
95 each respective ball will be permitted to exit hopper 
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4 
33 and fall freely through its respective aperture 48,49, 
50, 51, 52 or 53, through aperture 96 and into flexible 
feed tube 54. 
The opposite end of feed tube 54 is connected by 

suitable clamping means to an adjacent ball ejecting 
mechanism 100 (see FIG. 13). Final guidance is pro 
vided by metal guide 55 having a discharge end posi 
tioned to guide the balls to ejecting wheels 80, 81 as 
shown in FIGS. 5 and 6. 
As will be more fully appreciated from later disclo 

sure, flexible and extensible tube 54 provides a unique 
advantage to the overall invention. In particular, the 
flexibility allows the discharge end of tube 54 which 
mounts metal guide 55 to be moved to different angles 
for variation in loft of the ball as later described. How 
ever, irrespective of any such angular position, the ball 
is given a positive, low friction path of guidance 
through tube 54. Various helically-reinforced, flexible 
tubes, such as used in vacuum systems and clothes dry 
ers, are of course readily available for such purposes. 
The ball discharge mechanism 100 includes two vari 

able speed electric ejecting motors 72, 73 having drive 
shafts 75,76. Motors 72,73 are respectively secured to 
plates 65, 66 and are oriented such that shafts 75, 76 
of motors 72, 73 rotate about parallel axes. Motor 
mounting plates 65, 66 are secured to and supported by 
a shaft 67 which extends through a vertical post 68 and 
enables plates 65, 66 and thus motors 72, 73 to pivot 
around the axis of shaft 67 for vertical ball control as 
later explained. Two cylindrical wheels 80, 81 are ro 
tatably secured to drive shafts 75, 76 and reside in the 
same plane in opposed positions. These wheels, best 
shown in FIG. 6, may be of hollow aluminum or magne 
sium casting or solid construction and have their cir 
cumferential edges fitted with a soft compressible ma 
terial, i.e., rubber, vinyl, or the like, so as to be adapted 
to conform said edges to the outside diameter, texture, 
and hardness of a given ball. As shown diagrammat 
ically in FIG. 12, wheels 80, 81 are adapted to be syn 
chronously rotated in opposite directions outwardly, 
represented by the solid arrow, such that a ball upon 
reaching the end of flexible tube 54 will be introduced 
into, temporarily engaged between, and instanta 
neously discharged from wheels 80, 81 at a velocity ap 
proximating their circumferential speed. 
The description thus far has dealt primarily with the 

prior art construction over which the present invention 
offers an improvement. There is next described the ver 
tical and horizontal ball direction control mechanism 
with which the invention is primarily concerned. 
A height adjustment mechanism 87, best shown in 

FIGS. 6, 8, 9, 10, and 11, is mounted on frame 15 and 
enables the vertical angle of ball ejection to be manu 
ally varied. Mechanism 87 comprises an L-shaped or 
bell crank arm 88 which is pivotally secured at one end 
to threaded and movable block member 89 which rides 
on a threaded shaft 90 and at an opposite end arm 88 
is pivotally secured to a vertical rod 91. A handle 92 is 
mounted on the outer end of shaft 90. Turning of han 
dle 92 in one direction or the other is thus adapted to 
effect the rotation of the shaft 90 to cause threaded 
block 89 to move in or out and to correspondingly 
cause L-shaped arm 88 to pivot in an up and down 
manner. The lower end of rod 91 is secured by means 
of a universal connection 93 to a horizontal shaft 94. 
Shaft 94 is integrally secured to motor support plates 
65, 66. Plates 65, 66, as previously mentioned, are se 
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cured to horizontal shaft 67 which passes through and 
rotates in vertical post 68. Thus, as shaft 90 is turned 
by handle 92, rod 91 moves up or down, depending on 
the direction of rotation of shaft 90, and thereby causes 
motors 72,73 to pivot vertically for purposes of verti 
cal control of ball direction. A connecting plate 97 ex 
tends between and is secured to support plates 65, 66 
and provides a mounting surface for metal guide 55 and 
flexible tube 54 (see FIG. 13). Guide 55 is integrally 
secured in a predetermined position to plate 97 so that 
the tennis balls are always in perfect alignment when 
fed into ejecting wheels 80, 81. 
The previously mentioned shaft member 67 extends 

between support plates 65, 66 and is made integral 
thereto. The vertical post member 68 pivotally mounts 
and supports shaft 67 and extends upward therefrom. 
Post member 68 has secured at its upper end a vertical 
shaft member 69 which supports the lower portion of 

10 

15 

post 68. Shaft 69 extends through frame cross member 
21 of frame 15, through and rotates in a fixed sleeve 
109 and is secured to an arm 110. A nut 111 is secured 
to the end of shaft 69. As later explained, pivoting of 
arm 110 acts to pivot post 68 around its vertical axis 
which provides horizontal direction control for the ball. 
Frame cross member 21 is preferably of hollow alu 

minum construction. A threaded shaft 101 is mounted 
at one end in a frame upright member 22 and passes 
through upright member 22 into the hollow portion of 
cross member 21. A handle 102 is secured to the outer 
end of shaft 101. Frame cross member 21 has a slot 103 
(FIGS. 6 and 11) extending lengthwise in the top por 
tion thereof. Shaft 101 has threadably mounted 
thereon a block 104. Block 104 is designed to travel 
back and forth on shaft 101 when shaft 101 is rotated 
by turning handle 102. Block 104 has a vertical stud 
105 integrally secured in the top thereof. Stud 105 
passes through and extends above slot 103 and mounts 
a cylindrical block 106 into which stud 105 partially ex 
tends and about which block 106 may rotate. Block 
106 has a slot 107 in which a rod 108 is slidably re 
ceived. 
The previously mentioned sleeve 109 is rigidly se 

cured to the top of frame cross member 21 and receives 
the mentioned vertical shaft member 69 for rotation. 
Shaft 69, at its uppermost end, is secured to a rectangu 
lar arm 110. Nut 111 mounts on the exposed threaded 
end of shaft 69 and retains arm 110 secured. The outer 
end of arm 110 receives a rotatable stud 113 which ex 
tends through arm 110 and is rotatably secured to one 
end of rod 108. As handle 102 is rotated, threaded 
block 104 moves either inward or outward on threaded 
shaft 101 which in turn moves block 106 on rod 108. 
Block 106 thus provides an adjustable pivot point for 
rod 108 as later explained and as generally illustrated 
in FIG. 15. 
Rod 108 has a rotatable cam follower 112. The previ 

ously referred to variable speed drive motor 46 has a 
shaft 56 which drives gear 47 mounted thereon. Shaft 
56 extends upward through gear 47 and has a track 
cam 57 mounted on the end thereof. Cam 57 has a 
grooved track 58 formed in its bottom side which re 
ceives cam follower 112. 
As best seen in FIGS. 6 through 13 and FIG. 15, hori 

zontal displacement of the ejected tennis balls is con 
trolled by cam 57 and follower 112. In turn, the angle 
of ball displacement can be varied to suit the desired 
spread for ball ejection. As threaded block 104 is 
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6 
moved inward or outward, the amount that the ejection 
mechanism rotates horizontally is controlled by the dis 
tance that the center of vertical stud 105 integral with 
block 104 is located from vertical stud 113. The center 
of stud 105 might be called the fulcrum point of the 
horizontal ball displacement mechanism. This fulcrum 
point can be changed by turning handle 102 which in 
turn causes shaft 101 to rotate and makes block 104 
move. See in particular FIGS. 6 and 15. When block 
104 is moved back so that the center of stud 105 coin 
cides vertically with the axis of stud 113 as in FIGS. 6 
and 7, the machine ejects balls straight out or to the 
center position only, since arm 110 will remain still 
since stud 105 or fulcrum point and the axis of stud 113 
coincide. However, whenever block 104 is moved out 
so that the centers of stud 105 and stud 113 do not co 
incide as in FIGS. 11 and 15, block 106 turns on stud 
105 and provides a pivot for rod 108 which causes the 
motor to oscillate back and forth according to the 
shape of cam track 58 and the ball is thus projected 
from side to side. 
Turning now to a description of the machine in oper 

ation, according to the invention's preferred embodi 
ment, operation of the machine 10 proceeds in the foll 
lowing manner. A plurality of tennis balls are placed 
into hopper 33 and machine 10 is wheeled to a playing 
surface and positioned to eject tennis balls across a net 
in the direction of the player. Prior to assuming the 
playing position, a player connects the machine to a 
suitable source of power, energizes the controls, and 
manually pre-sets the desired speed of ball discharge, 
height of ball trajectory by adjusting handle 92, the de 
sired rate of ball feed, and whether or not the horizon 
tal angle mechanism is to be utilized by adjusting han 
dle 102. At this time, ejecting motors 72, 73 are rotat 
ing; however, ball feed motor 46 has not yet been ener 
gized. Next the player energizes the ball feed motor 46 
and assumes his position at the other side of the court 
ready for play. Individual balls are not being selected 
from the ball hopper 33 by rotating aperture disc 42 
and are being permitted to fall one at a time through 
apertures 48 to 53 down through aperture 96 in plate 
95 and then into tube 54 whereupon a ball travels to 
the opposite end of tube 54 over guide 55, FIGS. 8 and 
13, and becomes introduced into ball discharge mecha 
nism 100. The ball is then drawn into and momentarily 
engaged between the two outwardly rotating wheels 80, 
81 and is propelled outwardly at a fast rate of speed 
which can be varied from a low to a very high speed. 
If the horizontal angle mechanism has been energized, 
there is provided a series of simulated tennis "returns' 
falling at different locations on the playing surface. Al 
ternately, if the horizontal angle mechanism has not 
been energized, the machine will provide a series of 
precisely controlled simulated tennis "serves.' Play 
may be terminated or resumed at will by the manual 
controls. While not shown, it is recognized that remote 
controls may be employed as more fully described in 
U.S. Pat. No. 3,777,732, previously mentioned. 
To summarize the control features, it can be seen 

that the frequency of ball ejection, the vertical angle of 
ejection, the horizontal angle of ejection, and the speed 
of ejecting are all subject to control and variation to 
present a great variety of play experiences. Frequency 
of ball ejection is controlled by varying the speed of 
variable speed motor 46 which rotates aperture disc 42 
whose speed thus determines how often a ball is ejected 
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toward the player. The vertical angle of ejection is con 
trolled manually by handle 92. The horizontal angle of 
ejection in a swinging movement is controlled by han 
dle 102 which in turn controls the mechanism which 
controls cam 57 and follower 112. The speed of eject 
ing or velocity imparted to the ball is controlled by si 
multaneously varying the speed of the variable speed 
ejecting motors 72, 73 which in turn control the speed 
of the ejecting wheels 80, 81. Another feature of the 
present machine is that cups 59 (see FIG. 14) can be 
placed in selected ones of apertures 48 through 53 to 
block the passage for the tennis balls. By placing cups 
59 in the proper apertures, the machine can be set up 
to eject balls at the two side positions and miss the cen 
ter ejecting position. Utilizing this feature, two players 
could receive practice by a single machine. 
Of particular significance is that the vertical post ar 

rangement utilizing post 68 eliminates the need to ro 
tate any frame or sub-frame as such and eliminates the 
need to employ deflecting baffles as with the prior ap 
paratus. Furthermore, the positive cam tracking and 
pivoting arrangement utilizing cam 57 and pivotal rod 
108 provides positive horizontal pitch directions suited 
to the inexperienced as well as experienced players. 
What is claimed is: 
1. A ball projecting machine for ejecting tennis balls, 

and the like, of a selected substantially uniform com 
pressible type comprising, in combination: 

a. a machine supporting frame; 
b. a vertical post means having an upper end rotat 
ably supported by said frame for rotative swinging 
about a fixed vertical axis; 

c. a pair of motor mounts mounted on said post 
means at the lower end thereof and on opposite 
sides thereof, said post means providing means to 
enable said mounts to swing together about the ver 
tical axis of the post means and to pivot on said 
post means about a horizontal axis passing through 
the lower end thereof, 

d. a pair of electrical drive motors each being 
mounted on a respective said motor mount and 
having driven shafts extending therefrom and rotat 
ing in opposite directions at a predetermined speed 
with the respective axes thereof positioned parallel, 
laterally spaced, without lateral tilt and with a pre 
determined rearward tilt, said motors having in as 
sociation therewith control means for controlling 
the energization and speed thereof; 

e. a pair of cylindrical-shaped rotatable ball ejecting 
wheels mounted on respective shafts of said motors 
and being swingable and pivotable with the motor 
mounts therefor about said respective vertical and 
horizontal axes, said wheels having ball engaging 
peripheral surfaces with a common central plane 
perpendicular to the axes of the wheels and of suffi 
cient rigidity such that the outer surface of a ball 
may be at least slightly compressed when passing 
between said ball engaging surfaces; 

f, a ball feed structure including a ball receiving 
hopper supported on said frame above said wheels 
and having a ball entry aperture in the bottom 
thereof, an electrically driven apertured disc 
mounted on said frame below said ball entry aper 
ture and having a predetermined number of aper 
tures to sequentially receive and pass successive 
balls one at a time and at a predetermined rate, and 
having in association therewith control means for 
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controlling the energization and speed of said aper 
tured disc, a plate member fixed below and parallel 
to said disc and containing a ball aperture therein, 
a flexible elongated hollow feed tube mounted with 
a ball receiving end fixedly positioned below said 
apertured disc and aligned with said plate ball aper 
ture to receive each said ball passed by said aper 
tured disc and plate aperture in succession and 
with the opposite discharge end of said tube being 
directed between said wheels whereby to guide said 
balls through said tube to said wheels in the periph 
eral direction of said ball engaging surfaces 
whereby each ball when received, is at least slightly 
compressed between and is ejected from and free 
of said ball engaging surfaces at some predeter 
mined speed, said feed tube being flexible so as to 
permit changes in the angle of rearward tilt of said 
wheel axes and with the discharge end thereof 
being secured to said motor mounts in a manner 
enabling said tube discharge end to swing and pivot 
therewith; and 

g. operator means mounted on said frame and opera 
tively connected to swing and tilt said motor 
mounts about the respective said vertical and hori 
zontal axes, said operator means including a first 
operator means connected to said motor mounts 
and adapted to pivot said motor mounts on said 
post means about said horizontal axis to adjust 
rearward tilting of said motor shaft and wheel axes 
and the vertical angle of ejecting a ball received be 
tween said wheels while causing said tube member 
to be appropriately flexed and its discharge end to 
be repositioned according to the amount of such 
adjustment and including a second operator means 
mounted on said frame arranged to swing said 
motor mounts about said post means vertical axis 
to adjust the horizontal positioning of said motor 
shaft and wheel axes and the horizontal trajectory 
of successive such balls, said second operator 
means includes a tracking type cam rotatably 
driven in coordination with said apertured disc, a 
lever having one end connected to follow the track 
of said cam, having an opposite end pivotally con 
nected to a crank arm secured to said post means 
to swing said post means about its vertical axis and 
having a pivotal support block slidably and pivot 
ally mounting said lever between said lever ends, 
said pivotal support block being positionable on 
said frame between said lever ends to control the 
amount said lever opposite end swings said crank 
arm and post means about said vertical axis as said 
lever one end tracks said cam. 

2. A machine as claimed in claim 1 wherein said ball 
apertured disc comprises a circular, horizontally posi 
tioned plate member having a plurality of peripherally 
spaced holes to pass balls received thereon and in 
cludes a vertical cylindrical-shaped post member fixed 
on top of said plate in a position axially offset from the 
center of the disc and operative to engage and stir balls 
in said hopper to effect free circulation of such balls 
through said apertured disc. 

3. A machine as claimed in claim 1 wherein said sec 
ond operator means further includes manually rotat 
able operator means arranged to support and position 
said pivotal support block. 

4. A machine as claimed in claim 1 in which for a 
minimum swinging effect position said movable sup 
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port block is arranged to move to a position proximate tween a position providing a maximum swinging effect 
the end of said crank arm to which said lever opposite 
end is connected to provide no swinging effect. 

5. A machine as claimed in claim 1, further compris 
ing an adjustable pivotal support which is movable be- 5 sk cic k k is 

of said post means and a position providing a minimum 
swinging effect of said post means. 
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