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(57) Abstract: Apparatus for shooting a plurality of balls toward a target, such as a goal mouth or the like, the apparatus comprising
a plurality of delivery tubes (10) mounted in spaced apart relation within a housing (50). A pneumatic or hydraulic propulsion
arrangement is provided for each of the delivery tubes (10). Each propulsion arrangement comprises an arrangement (16) which
extends into the respective delivery tube (10) and is movable between a contracted configuration and an extended configuration in
which it contacts a ball (32) located within the tube (10) and causes it to be propelled out of the open end (12) of the delivery tube (10).
A single compressor and control system (not shown) are provided to selectively operate each of the delivery tubes (10) individually.
The apparatus may be operated remotely via a remote control panel (56).
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Ball Shooting Apparatus

This invention relates to apparatus for shooting balls, and more particularly to apparatus for
propelling one or more balls in selected directions with minimal user intervention being

required, for use in football training and the like.

In football training, it is necessary for the goal keeper of a team, in particular, to practice
preventing balls propelled from various angles relative to the goal mouth from entering the
goal. In many cases, such goal keeping training is carried out by one or more other members
of a team firing balls at the goal mouth from various angles. However, this method, although

commonly used, is not always ideal, for many reasons.

Many different types of ball shooting apparatus have been proposed in the past, for use in
football, tennis and baseball. However, such systems are often very complex and do not

adequately simulate ball shooting as it would be performed by a human.

I have now devised an improved arrangement which is relatively simple and can accurately

shoot one or more balls toward a chosen target with minimal user intervention being required.

In accordance with the present invention, there is provided apparatus for propelling a ball
toward a target, the apparatus comprising a delivery tube defining a channel for receiving a
ball, and propulsion means which is hydraulically or pneumatically operable to propel said ball
out of an end of said delivery tube by movement between a contracted position and an
extended position in which it contacts the ball, the line of movement of said propulsion means

being substantially parallel to at least a portion of said channel of said delivery tube.

Also in accordance with the present invention, there is provided apparatus for propelling a
plurality of balls toward one or more selected targets, the apparatus comprising means for
holding a plurality of balls, a plurality of respective hydraulic or pneumatic propulsion means

for propelling each of said plurality of balls toward said one or more selected targets, and a

k2
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single hydraulic or pneumatic source and control means for selectively operating all of said

plurality of hydraulic or pneumatic propulsion means.

In contrast to conventional arrangements, the apparatus according to the present invention
provides a simple, accurate and versatile system for shooting balls toward a target. A sight
or view finding type arrangement may be provided to allow a user to preview the exact target

at which a delivery tube is aimed, so as to accurately set the apparatus, as required.

A mechanical bias means, such as a spring or the like is preferably provided to cause the
propulsion means to return to its starting position once the ball has been propelled out of a
delivery tube. An angular lip or flange is preferably provided at the end of the delivery tube
from which the ball is propelled out. A deflection member may also be provided to deflect
the ball as it is propelled out of the delivery tube, so as to cause it to spin. Alternatively, or
in addition, the delivery tube may comprise two tubular sections, disposed at an angle (which
may be variable) to each other, the propulsion means being operable to propel a ball from the

first section, into the second section and out of the delivery tube.

A ball feeding apparatus is preferably provided to feed another ball into a delivery tube after
a ball has been propelled therefrom. The ball feeding apparatus preferably comprises a
flexible feed channel communicating with an opening in the or each delivery tube, which
channel has a plurality of balls therein, resting one on top of the other. The next ball to be fed
to the delivery tube preferably rests on the ball actually located in the delivery tube, and the
propulsion arrangement beneficially includes a closing member, operable when the propulsion
arrangement is operated, to temporarily close the opening in the delivery tube so as to prevent
the next ball from dropping into the delivery tube until after the current ball has been propelled
from the tube. In an alternative embodiment, a closure member may be provided in respect
of the opening in each delivery tube, which closure may be manually or remotely operable to

permit the next ball to drop into the delivery tube, as required.

The ball shooting apparatus of the present invention preferably comprises a plurality of

delivery tubes and associated propulsion arrangements mounted within a housing. A
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compressor or similar pneumatic source is beneficially mounted in or on the housing. The
housing may be mounted on one or more rollers or wheels to enable the apparatus to l;e
conveniently moved to any required position. The housing is beneficially provided with an
opening for feeding balls into the apparatus, the opening communicating with the inlet of a
respective feed channel communicating with each of the delivery tubes. A sensor may be
provided, beneficially as part of the propulsion apparatus, for providing an indication in the

event that no ball is located in a delivery tube.

The apparatus preferably comprises a remote control arrangement for initiating operation
thereof. The apparatus may also be provided with a security system for preventing

unauthorised use thereof.
The angle and/or orientation of the or each delivery tube or barrel is preferably adjustable,
manually or otherwise, as required. Locking means may be provided to lock a delivery tube

in a desired position after adjustment thereof.

Embodiments of the present invention will now be described by way of examples only and

with reference to the accompanying drawings, in which:

Figures 1a, 1b and 1c are simplified schematic cross-sectional side views of ball shooting

apparatus according to a first exemplary embodiment of the present invention;

Figures 2a, 2b and 2c¢ are simplified schematic cross-sectional side views of ball shooting

apparatus according to a second exemplary embodiment of the present invention;

Figure 3 is a schematic front view of a ball shooting system according to an exemplary

embodiment of the present invention;

Figure 4 is a schematic side view of the ball shooting system of Figu’;e 3;
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Figure 5 is a schematic partial cross-sectional view of a delivery tube or barrel for use in ball

shooting apparatus according to an exemplary embodiment of the present invention;

Figure 6 is a schematic plan view of the ball shooting system of Figure 3; and

Figure 7 is a schematic cross-sectional view through line A-A of the ball shooting system of

Figure 3.

Referring to Figures 1a, 1b and 1c of the drawings, ball shooting apparatus according to a first
exemplary embodiment of the present invention comprises a delivery tube 10 having an open
end 12. Mounted at the opposite end of the tube 10 is a propulsion system denoted generally
at 14. The propulsion system 14 comprises a cylinder or piston 16 (which may be partially
or substantially wholly made of nylon or similar material) which extends into the delivery tube
10 and includes an end plate 18. At the opposite end of the cylinder 16 to the end plate 18,
there is provided a chamber 22, the cylinder or piston 16 being slidably mounted within the
chamber 22 by means of an air-tight cylinder or connector 24, the other end of the chamber
22 being connected to a flexible hose 26 by means of which air is supplied to the arrangement
from a compressor (not shown). A spring 28 is connected between the connector 24 and the
flexible hose 26, as shown, and a stop member 30 is provided at the point where the piston
or cylinder 16 enters the delivery tube 10. Aball32is located within the delivery tube 10, as
shown. A view finding or sight arrangement 70, comprising (in its simplest form) a reflector

72 and a lens 74, may be provided to enable a user to preview and set the desired target.

In use, when it is required to propel the ball 32 out of the delivery tube 10 through the open
end 12, a pulse of air is supplied under pressure to the propulsion apparatus 14 via the flexible
hose 26. The pulse of air travels through the chamber 22 to the air-tight cylinder or connector
24. The force created by the air against the connector 24 causes the piston arm 20 to move,
extending further into the delivery tube 10, until the connector 24 hits the stop member 30.
This movement of the cylinder 16 causes the end plate 18 to contact the ball 32 with a
substantial force to propel the ball 32 through the delivery tube 10 and out ofits open end 12.
Furthermore, as the end plate 18 moves, the spring 28 is extended, thereby applying a spring
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bias to the arrangement, such that, when tﬁe force from the pulse of air from the compressor
has been translated into mechanical movement of the end plate 18 and discharged through
contact with the ball 32, the spring 28 contracts and pulls the arrangement back to its starting

position, as shown in Figure 1c.

Referring to Figures 2a, 2b and 2¢ of the drawings, ball shooting apparatus according to a
second exemplary embodiment of the present invention is similar in many respects to the
embodiment described above with respect to Figures 1a, 1b and 1c, and like components are
denoted by the same reference numerals. However, in this case, the spring 28 is connected
between the connector 24 and the point at which the piston or cylinder 16 enters the delivery
tube 10, as shown, such that, when a pulse of air from the compressor causes the end plate 18
to extend further into the delivery tube 10, the spring 28 is compressed to create a spring bias
for causing the piston to return to its starting position when the force from the pulse of air has
been discharged by propelling the ball 32 out of the tube 10. In addition, the open end 12 of
the delivery tube 10 is provided with an outwardly curved lip 40. This lip may be formed
integrally with the end of the tube 10, or may be provided as a separate component which can

be fitted over the end of the tube 10, as required.

Furthermore, connected at the top of the end plate 18 is a cover member 34 which is
substantially perpendicular to the end plate 18. The apparatus includes a ball feeding
apparatus comprising a flexible feed channel 36 communicating with an opening 38 in the
delivery tube 10. A number of balls 32 are lined up in the feed channel 36, and the next ball
32a to be fed to the apparatus rests on the ball 32 currently lined up to be shot. Referring to
Figure 2b of the drawings, when the piston is actuated and the current ball 32 is shot out of the
delivery tube 10, the cover member 34 moves across the opening 38 in the delivery tube 10
to prevent the next ball 32a from dropping into the tube 10. When the propulsion arrangement
returns to the starting position, the cover member 34 moves away from the opening 38 and
permits the next ball 32a to drop down into the tube 10 ready to be shot, as shown in Figure

2c¢ of the drawings.
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It will be appreciated that the pneumatic cylinder 16 described above in relation to Figures 1
and 2 of the drawings, may be replaced by, for example, a hydraulically or pneumatically

operable piston arrangement or the like.

Referring to Figures 3, 4 and 6 of the drawings, a ball shooting system according to an
exemplary embodiment of the present invention comprises a plurality of delivery tubes or
barrels 10 mounted in spaced-apart arrangement within a housing 50, each of said barrels
being provided with a propulsion arrangement (not shown), such as that described with
reference to Figures 1a - 1¢ or 2a- 2¢. A compressor (not shown) is mounted at the rear of the
housing 50 beneath a protective cover 52. The housing 50 is provided with elongate rollers
54 to enable the arrangement to be conveniently moved to one of a number of desired

positions around a goal mouth.

A remote control panel 56 including a receiver (not shown) is mounted on the top of the

housing 50 and an opening 58 is provided to enable balls to be fed into the system.

The remote control panel is linked to a control system (not shown) provided within the
Housing, which selectively (and preferably randomly) operates a plurality of valves (not
shown), one for each of the propulsion arrangements associated with the respective delivery
tubes or barrels 10. A user initiates operation of the system by transmitting a signal from a
remote control unit (not shown) to the remote control panel 56. The system may be provided
with a security system (not shown) requiring a user to enter a code or password before
operation of the system can be initiated, for safety. Once operation of the system is initiated,
the control system selectively opens and closes a valve so as to operate the associated
propulsion arrangement and cause a ball to shoot out of the respective barrel 10. It will be
appreciated that, in a preferred embodiment, the valves associated with the delivery tubes are
normally closed, and are individually selectively opened to operate a particular propulsion

arrangement.

The face of the piston forming part of the propulsion arrangement for at least one or more of

the barrels 10 may be adjustable so as to cause the ball to spin upon impact. However, in
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another arrangement, as shown in Figure § of the drawings, a resiliently flexible deflection
member 62 may be provided at the open end 12 of one or more of the barrels 10, so as to cause
the ball to spin as it is shot out of the barrel 10, and thereby vary the angle at which it travels
toward the goal mouth. Furthermore, at least one or more of the barrels 10 may be provided
with an adjustable lens (not shown) and/or a knuckle joint (not shown) or the like to enable
its angle and/or orientation to be adjusted, asrequired. A locking mechanism (not shown) may

be provided to lock the barrel 10 in the required position after adjustment thereof.

It will be appreciated that a ball shooting system according to the invention may be provided
with any number of barrels 10 arranged in any one of a number of patterns, according to user

requirements.

Referring to Figure 7 of the drawings, the system comprises a ball feeding arrangement which
feeds balls to each of the barrels 10, as required. The feeding arrangement comprises a funnel-
like apparatus having a relatively large holding area 60 for receiving balls fed to the ball
shooting system via opening 58 in the housing 50, the holding area 60 feeding balls to each
of a plurality of feed channels 36 connected to the respective delivery barrels 10. A sensor
(not shown) may be provided as part of the respective propulsion arrangements to provide an
indication or warning to a user that there is no ball within the associated delivery tube 10 prior

to operation thereof.

Embodiments of the present invention have been described above by way of example only,
and it will be appreciated by a person skilled in the art that modifications and variations can
be made to the described embodiments without departing from the scope of the invention as

defined by the appended claims.
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Claims:

Apparatus for propelling a ball toward a target, the apparatus comprising a delivery
tube defining a channel for receiving a ball, and propulsion means which is
hydraulically or pneumatically operable to propel said ball out of an end of said
delivery tube by movement between a contracted configuration and an extended
configuration in which it contacts the ball, the line of movement of said propulsion
means being substantially parallel to at least a portion of the channel of said delivery

tube.

Apparatus for propelling a plurality of balls toward one or more selected targets, the
apparatus comprising means for holding a plurality of balls, a plurality of respective
hydraulic or pneumatic propulsion means for propelling each of said plurality of balls
from said holding means, an a single hydraulic or pneumatic source and control
means for selectively operating all of said plurality of hydraulic or pneumatic

propulsion means.

Apparatus according to claim 2, wherein each of said holding means comprises a
delivery tube defining a channel for receiving a ball, said hydraulic or pneumatic
propulsion means being arranged to propel said ball from an end of said delivery

tube.

Apparatus according to claim 3, wherein said propulsion means comprises a piston
or pneumatic cylinder including means movable between a contracted configuration

and an extended configuration in which it contacts the ball.

Apparatus according to claim 4, wherein the line of movement of said propulsion
means is substantially parallel to at least a portion of said channel of said delivery

tube.
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Apparatus according to claim 1, comprising a plurality of delivery tubes and
respective propulsion means, and a single hydraulic or pneumatic source and control

means for selectively operating all of said propulsion means.

Apparatus according to claim 1 or claim 4, comprising mechanical bias means
operable to cause said propulsion means to return to said contracted configuration
from said extended configuration after a ball has been propelled out of said delivery

tube.

Apparatus according to claim 1, claim 3 or claim 7, wherein the end of said delivery

tube out of which said ball is propelled is provided with a lip or flange.

Apparatus according to any one of the preceding claims, comprising deflection means

for deflecting a ball as it is propelled from the apparatus and causing it to spin.

Apparatus according to claim 1 or claim 3, wherein the angle and/or orientation of

at least part of said delivery tube is adjustable.

Apparatus according to claim 10, comprising locking means for locking said delivery

tube in a required position after adjustment thereof.

Apparatus according to any one of the preceding claims, comprising ball feeding
apparatus arranged to feed a second ball into the holding means or delivery tube after

a first ball has been propelled therefrom.

Apparatus according to claim 12, wherein said ball feeding apparatus comprises a
plurality of channels, each communicating with a respective delivery tube or holding
means, said channels holding one or more balls to be fed into said holding means or

delivery tube after said first ball has been propelled therefrom.
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Apparatus according to any one of the preceding claims, comprising a sensor for
sensing whether or not there is a ball located in a respective holding means or

delivery tube.

Apparatus according to any one of the preceding claims, wherein the apparatus is

portable.

Apparatus according to claim 15, mounted on one or more rollers or wheels.

Apparatus for propelling one or more balls toward a target, the apparatus being

substantially as herein described with reference to the accompanying drawings.
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