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1571 ABSTRACT 
A device for discharging spherical members such as 
tennis balls, baseballs, etc., comprises a discharge tube 
through which the spherical members are adapted to 
be fed, which includes a discharge end and an oppo 
site receiving end having a receiving tube therein for 
the passage of the spherical members through the re 
ceiving tube and into the discharge tube. A fan is ar 
ranged to discharge air into a chamber for ?ow in the 
annular space around the receiving tube into the dis 
charge tube, and it produces a reduced pressure at the 
inner end of the receiving tube so that spherical mem 
bers such as tennis balls, baseballs, etc., which are de 
liveredgto the receiving tube are induced to ?ow into 
the discharge tube. The apparatus also includes a de 
tent in the form of an elastic rubber sleeve member 
which arrests a ball a?er it is ?rst induced to ?ow 
through the receiving tube and into the discharge tube 
toward the discharge end thereof. After the ball is air» 
rested, the pressure within the. tube builds up until the 
arresting force of the detent is overcome and the ball 
is hurled outwardly from the discharge end of the dis 
charge tube. 

2 Claims, 9 Dra'wing’Figures 
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INDUCED AIR DEVICE FOR DISCHARGING 
SPHERICAL MEMBERS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates in general to devices for hurl 

ing or throwing articles and in particular to a new and 
useful device for discharging spherical members or 
balls such as tennis balls, baseballs and the like. 

2. Description of the Prior Art 
At the present time it is known to provide for pneu 

matically operable devices which are effective to hurl 
balls outwardly. for example. in a regular sequence. 
The known devices include means for feeding a series 
of balls one after the other into a tube which has an air 
flow therethrough in a manner such that the balls are 
positioned in the ?owing airstream and then moved 
into association with a detent where they are held tem~ 
porarily and then discharged into the atmosphere. In 
the known devices complicated mechanisms are pro 
vided for feeding the balls one after the other into the 
air-stream in order that they may be ejected in a se 
lectcd time sequence. 

SUMMARY OF THE INVENTION 

In accordance with the present invention there is pro~ 
vided an apparatus for inducing the in?ow of balls into 
a discharge tube to cause the ball to flow against an 
elastic detent of improved construction which arrests 
the movement of the ball until the pressure behind the 
ball is built until the pressure has reached a propelling 
air ?ow force to hurl the ball outwardly from the dis 
charge tube. Construction includes a receiving tube 
which is located at the receiving end of the dicharge 
tube and immediately adjacent a feeding pipe which 
feeds the spherical members or balls onto a trap door. 
The trap door is weighted to a closed position and the 
balls will only be delivered after the pressure in the dis 
charge tube is reduced by the hurling of the previous 
ball outwardly and the inducing pressure immediately 
ahead of the receiving tube drops to a point at which 
the trap door lowers and a single ball is fed into the 
tube. 
An important feature of the present invention is that 

the velocity of the balls may be adjusted simply and 
easily by regulating the rate at which the stored air in 
the air accumulation chamber can enter the discharge 
tube as the ball is being expelled. 
A further important feature of the invention is the 

construction of the detent. which is in the form of an 
elastic sleeve having a widened diameter portion which 
is secured to the interior wall of the discharge tube and 
which includes a smaller diameter discharge end which 
forms a construction which permits the ball to pass 
therethrough only after the ball is acted thereupon by 
the pressure behind it to force it outwardly at a built up 
pressure force. 
A still further feature ofthe invention is the construc‘ 

tion of the device on an inexpensive container or drum 
which also includes a pivotal guide for a discharge end 
of the discharge tube. The discharge end of the dis‘ 
charge tube is advantageously pi\otal and is connected 
to the receiving end of the discharge tube by a ?exible 
connection or bellows-like member. 
Accordingly. it is an object of the invention to pro~ 

\ide an improved device for throwing balls and similar 
objects which includes a discharge tube and means for 
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inducing a flow of a ball into the tube toward a detent 
therein and for building up the pressure behind the ball 
after it arrives at the detent to cause the pressure to be 
sufficient to overcome the holding force of the detent 
and to be hurled outwardly therefrom. 
A further object of the invention is to provide a de— 

vice for the automatic feeding of a series of balls to a 
receiving tube which is arranged at the receiving end of 
a discharge tube and which includes a fan for directing 
air in the annular space between the receiving tube and 
the discharge tube in order to produce a negative pres 
sure at the inner end of the receiving tube and induce 
the inflow of a ball into the receiving tube for move~ 
ment along the discharge tube toward the detent and to 
effect a gradual build up of pressure behind the ball 
after it arrives at the detent so that it overcomes the 
holding force of the detent and is hurled outwardly. 
A further object of the invention is to provide a ball 

throwing device which comprises a drum which is sup 
ported in a horizontal position by a U-shaped support 
at its front end and by a base bracket at its rear end and 

which includes an infecd conduit for balls on its top 
side and a throwing tube discharge at its one end and 
which carries an electric motor driven fan at its interior 
for inducing the infeed of balls and their throwing out 
through the outer discharge end of the throwing tube. 
A further object of the invention is to provide a ball 

throwing device which is simple in design. rugged in 
construction and economical to manufacture. 
For an understanding of the principles of the inven 

tion. reference is made to the tollowing description of 
typical embodiments thereof as illustrated in the ac 

companying drawings. 

BRIEF DESCRIPTION OF 'l‘Hi‘. DRAWINGS 

In the Drawings: 
FIG. I is a top perspective view of the ball throwing 

device constructed in accordance with the invention: 
FIG. 2 is a partial transverse sectional view taken 

along the line 2-»2 of FIG. I; 
FIG. 3 is a section taken along the line 3-3 of FIG. 

2. 
FIG. 4 is a section taken along the line 4-—4 of FIG. 

2; 
FIG. 5 is a section taken along the line 5~-5 of FIG. 

2. 
FIG. 6 is a perspective view of another embodiment 

of the ball throwing device: 
FIG. 7 is a section taken along the line 7s-7 of FIG. 

6: 
FIG. 8 is a section taken along the line 8-»8 of FIG. 

7'. and 
FIG. 9 is a section taken along the line 97-9 of FIG. 

7. 

GENERAL DESCRIPTION OF I'HIF. PRlzFhRRED 
EMBODIMENTS 

Referring to the drawings in particular. the invention 
embodied therein comprises a ball throwing device 
which includes a housing It) which in the embodiment 
illustrated, comprises a cylindrical container of a size 
of a large paint can. for example. having a top cover I2 
providing a mounting for a top housing portion I4. The 
container l0 advantageously rests on a supporting 
stand I6 which. for example. may haw through open 
ings I8 for the flow of air through an inlet 20 upon ac’ 
tuation of a fan 22. The fan 22 is provided with a dis 
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charge 24 which connects through a ?exible hose 26 to 
a connection 28 into the top housing part [4. The top 
housing part [4 communicates with the container inte 
rior chamber 30 by a through passage 31. 

In accordance with the invention the upper housing 
carries a discharge tube 32 having a discharge end at 
one end for the discharge of balls and a ball receiving 
end 32a at the opposite end located within the upper 
housing 14. A portion 32b of the discharge tube 32 is 
pivoted on upstanding brackets 36 for pivotal move 
ment about a horizontal pivot member 38 in order to 
orient the discharge end (not shown) at a desired angle 
for the discharge of the balls 40. In order to permit the 
pivotal movement of the outer end portion 3211, the dis 
charge tube 32 includes an intermediate portion 32¢’ 
made of a'flexible material or formed with a bellows 
Iike wall to permit the pivotal movement. 

In accordance with an important feature of the inven 
tion the outer discharge end of the tube 32 is provided 
with a detent means in the form of a sleeve 42 made of 
an elastic material such as rubber and which includes 
a wider diameter end portion 42:: which is secured 
against the interior wall of the discharge tube 32 and a 
smaller diameter end 42h which is oriented toward the 
discharge end of the discharge tube 32.‘ Balls 40 which 
are delivered to the detent sleeve 42 are held in the nar 

row diameter portion 42b until sufficient pressure be 
hind the ball causes the narrow diameter portion 42b 
to expand and to release the ball for rapid ?ight out 
through the discharge end. 

In accordance with a further feature ofthe invention, 
a ball receiving tube 44 is located at the receiving end 
32a of the discharge tube 32 and includes a portion 
which extends into the tube 32 and de?nes an annular 
?ow passage 46 between the receiving tube and the dis 
charge tube. The receiving tube 44 supported on a par~ 
tition 48 which divides the top housing portion 14 into 
a high pressure flow chamber 50 and a back pressure 
chamber 52. Air which is discharged through the dis» 
charge‘28 from the fan 22 moves in the direction ofthe 
arrows 54.through the annular passage 46 and. when 
there is no ball in the detent 42. produces a reduced 
pressure immediately ahead of the inner end of the re 
ceiving tube 44. This also effects a reduction of‘pres 
sure in the back pressure chamber 52 which. in accor 

dance with a further feature of the invention. is located 
immediately below a ball feeding tube 54. Balls which 
are delivered into the tube 54 rest against a pivotal 
door 56 which is pivoted on a horizontal pivot 58 and 
which is closed by means of a weight 60 of a size capa 
ble of supporting a predetermined number of balls in 
the tube 54. When the pressure in the chamber 52 is re’ 
duccdi the door 56 moves downwardly. as indicated by 
the arrow 62. to permit a ball to move along the door 
and into the receiving tube 44. The ball 40 is urged 
through the tube 44 by the reduced pressure immedi~ 
atcly ahead of the inner end of the tube and is l‘orced 
by the flow ol~ the air from the fan through the dis~ 
charge tube 32 into engagement with the detent 42. 
Once the ball is engaged with the detent 42 the pres‘ 

sure behind the ball begins to build up completely into 
the receiving end ofthe discharge tube and through the 
receiving tube 44 into thc back pressure chamber 52. 
This causes the door 56 to shut and permits a further 
build up of the back pressure until the ball held by the 
detent 42 is hurled with great force outwardly through 
the discharge end of the discharge tube 32. 
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In accordance with a further feature of the invention. 

the hurling force or velocity of the ball may be varied 
by varying the build up of back pressure within the con 
tainer which acts to eject the ball held by the detent 42. 
This is controlled by regulating the flow area from the 
chamber 30 of the container 10 through the passage 32 
into the back pressure chamber 52. This is done by the 
provision of a valve member 64 which. as shown in 
FIG. 3., is pivoted on a vertical pivot 66 and which in 
cludes a widened end portion 64a which partly covers 
the opening to the passage 32. A spring 66 biases the 
valve member 64 so that the end 64!: thereof engages 
against a cam 68. The cam 68 is carried on a rod 70 

which extends upwardly through the cover [2 and the 
top housing portion 14 and terminates in a control 
knob 72 which may be actuated by varying the rate of 
discharge of the balls. 
A very important feature of the invention is that it ef 

fects automatic control of the pressure at which a ball 
Will be hurled outwardly by a simple valve control 
mechanism. The operating mechanism for feeding the 
balls is advantageously completely automatic and the 
velocity at which the balls will be thrown will depend 
upon the build up of the back pressure within the 
chamber and the resilient force which acts on the ball 
by the detent 42. 
The detent 42 is an improvement over the known de< 

tents for devices of this nature inasmuch as it comprises 
a complete sleeve which engages around the whole pe 
riphery of the ball and provides a tight seal of the ball 
passage so that no air pressure escapes during the oper— 
ation. The arrangement is such that when a ball is fi 
nally ejected from the mechanism the pressure in the 
container reduces so that the next ball is fed by the 
downward movement of the trap door, The feeding mo 
tion of the ball is enhanced by the reduced pressure 
which is created ahead of the receiving tube so that the 
ball quickly moves through the receiving tube and is 
thrown against the detent to cause the trap door to im 
mediately close and stop the feeding of the balls. The 
weight on the trap door 60 and the sizing of the fan is 
such that the operation will be rapid and automatic and 
will require very little maintenance or change. Changes 
can be made by varying the diameter of the small diam 
eter portion 42 of the detent 42 or by varying the mate 
rial in which it is made so as to change its elasticity ln 
addition the size of the weight 60 may be changed as 
well as its fulcrum arm for regulating the operation of 
the door 56. Also the size of the container chamber [0 
may be varied as desired to produce the preferred oper 
ating pressure conditions In some instances it has been 
found desirable to form the top housing portion 14 as 
an integral part of the container It) and to arrange the 
container so that it is disposed on its side and with the 
discharge tube being arranged substantially parallel to 
the axis of the container rather than normal to it as in~ 
dicatcd in FIG‘ 2. 

FIGS. 6-9 show another embodiment of a ball throw 
ing device generally designated 100 which includes a 
cylindrical container 102 which is arranged with its lon~ 
gitudinal axis substantially hori7ontal and it is sup 
ported on a base plate I04 at its front end by a U~ 
shaped upstanding frame I06. l’hc frame is provided 
with supporting bolts 108 which c\tcnd into the cylin 
drical container [02 and support it at its front end. The 
rear end is supported on a small bracket 1 Ill having a 

ground engaging portion llllu \\hich may be oriented 
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in accordance with the slope of the supporting base 
I04. for example, to support the container at an orien 
tation in which its longitudinal axis is substantially hori 
zontal. 
The container 102 is inexpensively and simply con 

verted to a ball throwing machine by securing a U~ 
shaped mounting bracket 112 to the front face 10211 by 
securing means such as securing bolts [14. The bracket 
112 provides a support for a pivot 116 of a throwing 
tube support 118 which engages around a throwing 
tube 120. The throwing tube 120 includes an interme~ 
diate bellows portion 12a which ?exibly connects it to 
an interior portion 120]), The interior portion 120/) is 
?ared at its inner end [20c_ and an entrance tube 122 
projects into this inner end and de?nes an annular in 
ducing air flow passage 123 between it and the sur 
rounding tubular portion 120/). A small strip 124 ex 
tends through the tubular portion 120/; and the en 
trance tube 122 and provides a runway guide for balls 
[26 which are induced to flow into the entrance tube 
and through the throwing tube 120. The halls 126 are 
delivered through a delivery chute or feed conduit 128. 
which may. for example. be connected to a widened 
hopper (not shown). The balls [26 when they feed into 
the delivery conduit 128. will ?rst engage against a feed 
regulating member generally designated 130 which has 
one arm portion 130a which extends through an open 
ing 132 of the conduit and blocks the passage of the 
ballv The rate of feeding is controlled by a small electric 
motor [34 arranged in a housing portion 136 and and 
which drives through a crank arm 7 and a link 139 to 
the ball feed regulating member 130. The ball feed reg 
ulating member is biased by a spring 140 to a position 
at which it engages with the end 13th: and also another 
end [30]) into the receiving recesses 132 and 132' of 
the delivery conduit [28. Rotation of the crank arm 
[37 causes the end [3011 to move out of the recess 132 

to permit a ball [26 to feed downwardly and when this 
occurs the arm portion [30b moves into the recess 132' 

to block the further downfeed of another ball until the 
?rst ball has cleared the passage. 
A ball 126 which does move downwardly in the deliv— 

ery chute I28 past the feeding arm [30 will open a trap 
door [40 which is pivoted at 142 and which is weighted 
by a weight 144 so that it will be normally closed. The 
weight of the ball opens the trap door 140 and the ball 
is induced by air ?ow which is generated by a fan I46 
which has a discharge 1461: into a space surrounding 
the tubular portion [20b so that an inducing air How 
will enter into the annular space 123 and flow through 
the ?owing tube 120. As soon as a ball 126 is delivered 
to the entrance tube 122 it is urged by the inducing air 
?ow to move through the inner tubular portion 120/; 
and the bellows I20 at until it moves into a detent [48. 
The detcnt comprises a resilient sleeve having a small 
diameter portion 14811 which is smaller than the size of 
the ball 126 which is being used, so that it arrests the 
forward movement of the ball at least temporarily. This 
causes the the pressure produced by the fan 146 to 
build up backwardly behind the ball and into a back 
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chamber 150 and partially into an enlarged chamber 
152 at the interior of the container 102. The amount of 
air which flows into the enlarged chamber 152 will de 
pend on the position of a valve member 154 which is 
located to at least partially close a a communicating 
opening [56 between the back pressure chamber [50 
and the enlarged chamber 152. The valve [54 is regu 
lated by an adjusting knob 158 which may be rotated 
to rotate the valve member 154 in order to vary the size 
of the opening 156. By this simple means the total back 
pressure which is generated by the fan can be regulated 
to thereby produce a regulation upon the amount of 
force which is built up behind the ball [26 and thus the 
amount of force at which it would be hurled outwardly 
from the throwing tube 120, and hence the velocity of 
the ball. By this simple adjustment a wide variation on 
the distance at which the ball will travel and the speed 
of its travel may be obtained. 
While specific embodiments of the invention have 

been shown and described in detail to illustrate the ap 
plication ofthe principles of the invcntiont it will be un 
derstood that the invention may be embodied other 
wise without departing from such principles. 
What is claimed is: 
l. A ball throwing device comprising a cylindrical 

drum, support means for supporting each end of said 
drum on a base, said drum having its axis substantially 
horizontal and including a front end face with a ball 
throwing tube support bracket mounted thereon. a ball 
throwing tube pivotally supported on said bracket. said 
ball throwing tube having an intermediate flexible por_ 
tion and an inner portion extending into said drum. a 
ball receiving tube in said drum extending into the 
inner end of said interior portion of said ball throwing 
tube. a fan in said drum providing an inducing air flow 
in the space between said receiving tube and the inte 
rior end of said ball throwing tube. a ball feed conduit 
extending into said drum from the top thereof a trap 
door pivotally mounted adjacent the inner end of said 
ball feeding tube and being biased to a closed position, 
means for permitting one ball at a time to feed down 

wardly through said tube and against said trap door, 
said trap door being oriented to permit rolling of the 
ball from the delivery tube into said ball receiving tube 
whereby the inducing air flow causes the movement of 
the ball through said ball throwing tube. and detent 
means in said ball throwing tube for temporarily arrest— 
ing said ball until the pressure therebehind builds up 
and for then hurling the ball outwardly from the dis 
charge end of the throwing tube. 

2. A device according to claim 1 including walls de 
?ning a back pressure chamber surrounding the inner 
end of said receiving tube at the interior of said drum 
around said ball feeding conduit. said drum having a 
remaining large area de?ning a back pressure supple 
mentary area having a communication with said back 
pressure chamber and a valve means for regulating the 
communication between said back pressure area and 
said enlarged supplementary back pressure area. 


