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HAND HELD PNEUMATIC POWERED BALL
THROWER

BACKGROUND OF THE INVENTION

This invention is directed towards a device for
throwing or projecting a ball. The device can be used
for training and exercising ball players, such as, profes-
sional players, school team players, semi-pro players,
little league players and the like.

In many games, such as, baseball, softball and cricket,
the catching and batting of the ball is an important
aspect of the game. The catching and batting of the ball
requires good eye/hand coordination, even though
some athletes have natural excellent eye/hand coordi-
nation, a majority of the population do not, and must
practice to develop this coordination and skill. On Little
League teams, junior high and high school teams, col-
lege teams, semi-pro teams, intramural sports teams,
business league teams and professional teams, the catch-
ing and batting of balls is practiced on on-going basis to
improve the skills of the player and to maintain their
skills at a proficient level. Catching skills are normally
enhanced by having a batter hit easy balls or by having
one (1) or more players throw to the other players.
These are excellent ways to enhance catching skills
since they also allow the batter to practice his batting
skills or the thrower to practice his throwing skills.
Unfortunately, the batter is normally not able to control
a hit ball as well as he’d like, either in direction, speed,
height, distance or the like. Throwers can control their
throws, but as their arms become exhausted they lose
control, especially with respect to speed and distance.
What is needed is a device that requires very little effort
on the part of the operator to throw and pitch balls at a
predetermined speed or a predetermined distance to
players. Preferably the device can be operated by one
(1) person who can rapidly throw balls to a number of
players located at different positions in the field or
throw controlled pitches. Ideally, the thrower can be
used to practice catching for the catcher, short-stop, the
basemen and the fielders. The device can also be used
for batting practice. The device would also be useable
for softball and cricket. The device also could be used in
tennis, handball, racquetball, and other types of sports
where a projected ball is required to practice a particu-
lar technique.

The present device meets these needs, the present
device can rapidly throw a ball at a predetermined
speed at any chosen angle, chosen direction and/or
chosen height. It can be used in baseball, softball,
cricket, tennis, handball, racquetball, squash and the
like. The device is lightweight, it can use a reservoir of
compressed gas which can either be mounted on the
device or which can be supplied from a tank via a con-
ventional pressure hose, and it can utilize commonly
available pressurized gases, such as air, argon, carbon
dioxide and the like. Combustible gases and oxygen are
not recommended for safety reasons. However, under
strictly controlled conditions these gases might be suit-
able.

SUMMARY OF THE INVENTION

The present device operates on a pneumatic system
employing pressurized gas to move a piston and con-
necting rod against a ball at rapid velocity to move the
ball to a predetermined velocity. The pressurized gas
ram is fed a predetermined amount of pressurized gas in
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a very brief period of time to rapidly accelerate the
shuttle comprising the piston and rod. The more rapid
the pressurized ram is exposed to the pressurized gas,
the greater is the acceleration of the shuttle. For a given
initial ball velocity, i.e. muzzle velocity, as it leaves the
ball guided device, the more rapidly the shuttle is accel-
erated, the shorter the shuttle stroke can be to obtain the
desired velocity. In turn, greater acceleration of the
shuttle is obtained when the pressurized gas ram re-
ceives the charge of pressurized gas in the shortest
period of time, preferably less than ten milliseconds.
Such a device requires short passages between the pres-
surized gas reservoir and the pressurized gas ram, a
valve that opens rapidly and a valve passageway that
offers little constraint to the passage of the pressurized
gas. These objectives have been met in the present de-
vice.

The pneumatic driven ball thrower of the present
invention comprises a first plenum adapted to receive
and store pressurized gas, a shuttle comprising a piston
and connecting shuttle rod adapted to be driven by the
pressurized gas in said first plenum and to drive a ball to
a predetermined velocity; a tube having first and second
opposing ends adapted to slidably receive the piston in
a gas tight relationship to guide the piston when driven
pneumatically from the first end towards the second
end of said tube; a second plenum situated at the first
end of said tube to receive the pressurized gas from said
first plenum, the piston forming one wall of said second
plenum, the second plenum expanding when said piston
is driven by pressurized gas admitted into the second
plenum from said first plenum; a quick release valve for
releasing pressurized gas from the first plenum into the
second plenum in less than 0.01 seconds; and a ball
guide having open opposing first and second ends, the
first end of said ball guide secured to the second end of
said tube, said piston adapted to drive said shuttle rod
within said ball guide to drive a ball along and out of
said ball guide to a predetermined velocity.

Preferably the first plenum has a first predetermined
volume and the second plenum has a second predeter-
mined stroke volume. The ratio of the first predeter-
mined volume and second predetermined stroke volume
to the first predetermined volume being between about
1 to 2 and about 1 to 5.

Preferably the pneumatic driven ball thrower has at
least one gas release vent in the wall of said tube located
at a predetermined distance from its first end so that
when the piston is driven towards the second end at said
tube and past the gas release vent, the pressurized gas in
said first and second plenums exhausts through said gas
release vent to the atmosphere. Preferably the second
end of the tube is capped with an end plate, the end
plate having a bore to slidably receive and guide the
shuttle rod, said tube, piston and end plate forming a
third plenum, said third plenum acting as an accumula-
tor when said piston is driven down the tube past said
gas release vent to break the motion of the shuttle.

The pneumatic driven ball thrower has the first end
of said tube is adapted to be sealed off with a first valve,
the first valve sealing off said first plenum from said
second plenum, said first valve actuated by a pressur-
ized gas from a fourth plenum, release of the pressurized
gas from the fourth plenum rapidly opening said first
valve causing pressurized gas from the first plenum to
enter the second plenum and drive the shuttle down the
tube. In one embodiment of the invention, said first
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valve comprises a flexible elastomeric diaphragm
backed by a fourth plenum which can receive and store
pressurized gas, the pressurized gas in the fourth ple-
num causing the elastomeric diaphragm to stretch and
seal and cover the first end of said tube to seal off said
first plenum from said second plenum, the release of the
pressurized gas from the fourth plenum causing the
elastomeric diaphragm to contract rapidly back to its
original shape and rapidly opening a gas passage for
pressurized gas from said first plenum to said second
plenum.

In a preferred embodiment, the fourth plenum is con-
nected to a three-way valve which permits the fourth
plenum to be charged with pressurized gas or to vent
the pressurized gas in the plenum to the atmosphere. In
a preferred embodiment, the flexible diaphragm forms
one wall of said first plenum and the diaphragm adja-
cent the area of said first plenum having a small hole
communicating between said first plenum and said
fourth plenum which permits the first plenum to be
charged with pressurized gas from the fourth plenum
when the fourth plenum is charged with pressurized
gas, the hole in said diaphragm having a cross-sectional
area less than one percent of the cross-sectional area of
the gas passage between said first plenum and said sec-
ond plenum when said first valve is open.

In another embodiment of the pneumatic driven ball
thrower, said first valve comprises a flexible elastomeric
U cup which covers and seals off the first end of said
tube and seals said first plenum from said second ple-
num, the back side of said U cup forming one wall of a
fourth plenum which is adapted for receiving and stor-
ing pressurized gas, the U cup adapted to move in and
out of the fourth plenum to open and close the first end
of said tube, pressurization of the fourth plenum with
gas causing the U cup to move out of the fourth plenum
and seal the first end of said tube, the pressurized gas
deflecting the edges of the U cup causing pressurized
gas to escape from the fourth plenum into the first ple-
num until the gas pressure in said first pressure and said
fourth plenum are equal wherein the U cud restores its
original shape and seals off said first plenum from said
fourth plenum, the release of pressurized gas from the
fourth plenum causing said U cup to move rapidly into
said fourth plenum causing rapid opening of a gas pas-
sage between said first plenum and said second plenum
to drive said shuttle.

In a preferred embodiment of the present invention,
the shuttle rod is hollow and has biasing means extend-
ing within the shuttle rod and along the length thereof.
One end of the biasing means is connected to the U cup
and the other end of the biasing means is attached to the
first end of the shuttle rod, the biasing means forcing the
shuttle to return to the first end of said tube and forcing
said U cup to move out of said fourth plenum and seal
off said first plenum from said second plenum when the
gas in said first plenum and said second plenum have
been vented to about atmospheric pressure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 s a side view of one embodiment of the pneu-
matic driven ball thrower of the present invention;

FIG. 2 is a side cross-sectional view of the device of
FIG. 1;

FIG. 3 is a partial side cross-sectional view similar to
FIG. 2 showing the operation of the pneumatic driven
ball thrower of FIG. 1;
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FIG. 4 is a schematic diagram of the gas operating
system of the pneumatic driven ball thrower of FIG. 1;

FIG. § is a side cross-sectional view of another em-
bodiment of the pneumatic driven ball thrower of the
present invention;

FIG. 6 is a partial side cross-sectional view similar to
FIG. 5 showing operation of the pneumatic driven ball
thrower of FIG. 5; and

FIG. 7 is a schematic diagram of the gas supply sys-
tem for the pneumatic driven ball thrower of FIG. 5.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS OF THE
INVENTION

Referring to FIG. 1, the pneumatic driven ball
thrower pin of the present invention comprises a handle
assembly 12 connected to a housing assembly 14 and a
ball guide 16 attached to the housing assembly. The
housing assembly has a hand grip 20, a three-way valve
22 with an inlet port 24 and an exhaust port 26, a trigger
34 and a gas pressure gauge 36. The housing assembly
14 comprises 2 housing cylinder 40 having a phalange
42 at its back end. An end plate 44 is attached to the
phalange by machine screws 48. To seal the end plate to
the phalange, an elastomeric diaphragm such a rubber
diaphragm 78, is positioned between the phalange and
the end plate forms a seal when the screws are tightened
down. A three-way valve 52 is secured to the back of
the end plate 44 and communicates within the cylindri-
cal housing 40 as will be shown later. The three-way
valve has a inlet/outlet port 53 in communication with
the interior of the cylindrical housing, an inlet port 55
which is connected to valve 22 by a gas tube 54, and an
exhaust port 58. A sight 50 is attached to the top of the
cylindrical housing 40. Towards the front end of the
cylindrical housing, there are plurality of exhaust vent
56 that perforate the wall of the cylindrical housing.

Referring to FIG. 2, pressurized gas is fed from a
reservoir (not shown) through gas tubing 23 to the
valve 22. The valve is actuated by the trigger mecha-
nism comprising the trigger rod 32 and the pivoted
trigger 34. In its normal state, when pressurized gas is
applied to the valve, the valve is open and supplies gas
through an outlet port (not shown) through tubing 54 to
the inlet port 55 of the three-way valve 52. When the
trigger 34 is depressed, the inlet port 24 of the valve is
shut and the exhaust port 26 is open to the outlet port 28
permitting gas to flow back through tube 54 into outlet
port and out the exhaust port 26 to the atmosphere. The
pressure regulator is connected to the tube 54 by a
conventional T and gives a reading regarding the gas
pressure in the tube 54 which is equivalent to the gas
pressure in valve 52 and in the housing assembly when
the system is fully charged up as will be described later.

Mounted within the cylindrical housing 40 is a pneu-
matic ram assembly comprising cylindrical tube 64 and
a shuttle assembly comprising piston 92 and shuttle rod
90. The shuttle rod is connected to the piston by
threaded bolt 98. The cylindrical tube is adapted to
slidably receive piston 92. The piston is adapted to be
driven down the length of the tube which in turn drives
the rod down the tube towards an end to the ball guide
16. As will be explained later, the system is designed so
that the rod cannot extend beyond the muzzle 115 of the
ball guide. To ensure a good seal between the piston and
the inner walls of the cylindrical tube 64, the piston is
fitted with a circumferential flexible or elastomeric seal
94. Located about mid-way down the tube are a plural-


















