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to receive pressurized air from the pressurized air source, a one-way valve to provide the pressurized air into an upper portion of the
containment area, and a mixing device to mix the abrasive material and the pressurized air to create a pressurized stream of abrasive
material. The delivery conduit may include a stylus to permit a controllable ejection the pressurized stream of abrasive material.
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SELF-POWERED PRESSURIZED GRANULAR PARTICLE

EJECTOR TOOL WITH REMOTE OPERATION

BACKGROUND OF THE INVENTION

Various kinds and sizes of particulate abrasive delivery tools have been proposed in the
past, including portable assemblies incorporating an abrasive hopper, a nozzle and a trigger for
initiating the delivery of the abrasive stream, such as U.S. Patent Nos. 4,941,298, 4,628,644,
3,163,963 and 2,133,149. However, each of these assemblies requires the addition of a remote
source of compressed air or other pressurized driving gas to actuate the device.

Other proposals employ separate or remote hoppers of abrasive particles, such as U.S.
Patent Nos. 4,090,334 and 4,674,239, but again, these patents also employ remote sources of
compressed air as the source of the driving fluid. German patent publication DE 3624023 Al
proposes several different "portable sandblaster" devices incorporating a container of
compressed propellant gas, but these proposals lack valuable features and important advantages
of the present invention.

Additional hand held sandblasting devices such as those described in U.S. Patent Nos.
5,514,026 and 5,181,349 also have a refillable hopper, which is attached to a pressurized
propellant source which when operating allows pressure into and up one of two delivery conduits
into a venture chamber, so that when operating, it will cause aspiration in which an additional
conduit delivers abrasive particles into the mixing chamber and outward through a nozzle
towards an intended target. This type of operational method of a sandblaster is very inefficient,
as a majority of the device’s pressure is used to generate the venture in the nozzle’s chamber to
aspirate abrasive material into the ventures via a pickup conduit into this chamber, where it is

mixed with pressure blown out of the exiting nozzle with little strength.
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SUMMARY OF THE INVENTION

The present invention provides a hand-held ejector tool incorporating a supply hopper of
abrasive particulate material, a self-contained source of pressure, an internal intermixing
regulator, and a replaceable and serviceable delivery nozzle located at the end of a remote, hand-
held stylus housing having a delivery conduit and a control valve or trigger, thus forming a
unitary portable and symmetrically balanced hand tool that can be transported conveniently in
one hand to the site of operation. A simple trigger mechanism is used to initiate a one-way
pressurized air flow carrying abrasive particulate material through the pressurized hopper where
abrasive material is introduced into the pressurized stream via an intermix device that regulates
the ratio of abrasive particles to pressure flow in the stream. The stream is ejected out of the
hopper and by pressurizing the hopper, a delivery stream of abrasive particles is forced through a
conduit. The conduit may be included in the hand-held stylus, which can be directed at a precise
target location, using only one hand and avoiding any need for two hand operation, or remote
compressed air cylinders or any separate components whatsoever.

Accordingly, a principal object of the present invention is to provide a unitary portable
and self-powered pressurized granular particle ejector tool combining the supply of granular
particles with all components required for their delivery at the desired location.

Still another object of the invention is to provide such a unitary portable ejector tool, in
which the supply hopper can be separated and detached from the propellant source without
losing pressure gained from the propellant source, due to an inline one way automatic pressure
control valve, thus allowing the replacement of the pressurized propellant source without leakage

from the pressurized hopper.
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A further object of the invention is to provide such a unitary portable ejector tool capable
of convenient separation into a refillable and reusable compressed gas propellant container, and a
detachable assembly incorporating a refillable supply hopper containing a control device for the
directional flow of pressurized granular particulate material to be ejected. The amount of
abrasive particles contained in this directional pressurized flow is regulated by an internal pickup
delivery tube of the hopper that contains a intermix vent allowing the regulation of the ratio of
abrasive particles and pressurized gas. Without such a device regulating the ratio of materials,
the abrasive material contained in the hopper will simply be driven out through the delivery
conduit without any power to propel the stream.

Other objects and advantages of the present invention include: providing a remote nozzle,
which with each of its internal parts, is serviceable and replaceable; providing material and
pressure flow adjustability with the same hand that is operating the tool to allow the material
flow to better meet the needs of the project being accomplished; providing for material flow
adjustability so as to limit the release of excessive abrasive material; providing a hopper that can
be pressurized and includes an abrasive material/pressure flow intermix device regulating a
pressurized flow with an abrasive particle ratio achieving optimal abrasive effectiveness;
providing an internal one-way pressure control valve allowing the removal of the hopper for
changing of the propellant can without the discharge of pressure from the hopper; providing a
specially designed removable pressure sealable filler plug, mounted on top of the reservoir
chamber, as to provide for refilling the material repository easily and conveniently when the
hopper is depressurized; and providing a female adapter chamber attached to the material

reservoir chamber which can receive a breakable male adaptor/actuator pin that will activate any
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approved propellant can such that all cans will fit positively and propellant can manufacturers
will not be able to substitute their own propellant cans, which can be hazardous.

The invention accordingly comprises the features of construction, combinations of
elements, and arrangements of parts which will be exemplified in the constructions hereinafter
set forth, and the scope of the invention will be indicated in the claims.

Accordingly, the refillable, serviceable, pressurized, adjustable nature of this invention,
coupled with the increased pressure at the nozzle due to the pressurization of the hopper and
coupled with its internal intermix of abrasive particles and pressure, controlled by the control
valve located in the stylus will provide superior strength over Venturi operated tools and will
provide the user with a tool that can: be used repeatedly in continuing glass carving projects
because of its reusable and refillable nature; permit the abrasive/pressurized air flow mix to be
adjusted and precisely delivered to the exiting nozzle assembly depending on the needs of the
project and the material being sprayed; allow the user to precisely control and regulate the flow
of abrasive particles by the use of a one hand controllable control valve which restricts abrasive
flow to the consumer’s needs when engaged in highly detailed engraving designs requiring
shading in certain areas; expand usage for rust removal through the substantial increased
pressure at the exiting nozzle; be easily refilled by the simple removal of the filler plug, by
having an internal one-way control valve so that one can remove the pressurized hopper while
being fully pressurized without any pressure lost to changing the pressure source; be positively
attached to the approved aerosol can to provide for environmental and personal safety; and
provide superior pressure and abrasive force greater than other hand-held devices allowing for
the texturing of metal, e.g., the reconditioning and retexturing of “club faces” of sporting golf

clubs for regaining texture lost due to common use and normal wear.
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The pressurized utility device of the present invention incorporates a safety component
used in the activation of the pressure valve of the pressurized power source. This device can be
disposable and resupplied with every new pressurized propellant can as to prevent the consumer
from using improper or non-recommended pressurized propellant cans.

The description above should not be construed as limiting the scope of the invention but
as merely providing illustrations of some of the presently preferred uses of this invention.

In accordance with a first aspect of the invention, an apparatus having a hopper assembly
is provided. The hopper assembly includes a containment area configured to store an abrasive
material in a lower portion of the containment area. The hopper assembly also comprises an air
conduit configured to receive pressurized air from a pressurized air source and a one-way valve
in fluid communication with the air conduit and configured to provide the pressurized air into an
upper portion of the containment area. The hopper assembly further comprises a mixing device
comprising a conduit, the conduit extending into the containment area and comprising a first
opening into the lower portion of the containment area that is configured to intake abrasive
material and a second opening into the upper portion of the containment area that is configured
to intake the pressurized air, wherein the mixing device is configured to mix the abrasive
material and the pressurized air to create a pressurized stream of abrasive material for ejection
through an exhaust nozzle.

In accordance with an embodiment of the apparatus of the first aspect of the invention,
the hopper assembly comprises an upper hopper assembly section and a lower hopper assembly
section comprising the air conduit. The upper hopper assembly section and the lower hopper

assembly section are affixed and sealed together to form the containment area.
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In accordance with a further embodiment of the apparatus of the first aspect of the
invention, the hopper assembly further comprises a filler hole through an outer wall of the
hopper assembly that permits filling the containment area of the hopper assembly with the
abrasive material, and a cap configured to be received in and close the filler hole.

In accordance with a further embodiment of the apparatus of the first aspect of the
invention, the hopper assembly further comprises a housing chamber at an end of the air conduit
that is configured to connect the air conduit of the hopper assembly to the pressurized air source.
In one such embodiment, the housing chamber is threaded and is configured to connect a canister
or container of pressurized air having a corresponding threaded section to the air conduit of the
hopper assembly, and comprises a valve actuator configured to actuate a release valve of the
canister or container of pressurized air. The valve actuator may be a butterfly actuator pin
comprising an actuator pin configured to actuate the valve of the canister or container of
pressurized air and a cutaway area that is configured to allow the pressurized air to enter the air
conduit from the canister or container of pressurized air. In a further such embodiment, the
housing chamber is threaded and is configured to connect the air conduit to an air supply base
configured to supply the pressurized air from a pressurized air source.

In accordance with a further embodiment of the apparatus of the first aspect of the
invention, the one-way valve is configured to permit a flow of pressurized air from the air
conduit into the containment area and is configured to prevent a flow of pressurized air from the
containment area into the air conduit, such that pressurized air in the containment area does not

escape the hopper assembly through the one-way valve or air conduit.
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In accordance with a further embodiment of the apparatus of the first aspect of the
invention, the one-way valve comprises a filter adjacent to the containment area configured to
prevent the abrasive material from entering the one-way valve.

In accordance with a further embodiment of the apparatus of the first aspect of the
invention, the first opening of the conduit of the mixing device that is configured to intake
abrasive material has a first diameter, the second opening of the conduit of the mixing device
that is configured to intake pressurized air has a second diameter, and the first diameter of the
first opening of the conduit of the mixing device is greater than the second diameter of the
second opening of the conduit of the mixing device. The mixing device may further comprise a
cap configured to be inserted through an opening in an outer wall of the hopper assembly and a
mounting housing configured to be inserted through the cap comprising a first end configured to
be attached to the conduit of the mixing device and a second end configured to be attached to a
delivery conduit to the exhaust nozzle.

In accordance with a further embodiment of the apparatus of the first aspect of the
invention, the mixing device is configured to be attached to a delivery conduit received by a
stylus comprising the exhaust nozzle, and the stylus is configured to permit a controllable
ejection of the pressurized stream of abrasive material.

In accordance with a second aspect of the invention, an apparatus is provided comprising
a pressurized air source, a hopper assembly and a delivery conduit. The hopper assembly
comprises a containment area configured to store an abrasive material in a lower portion of the
containment area, an air conduit configured to receive pressurized air from a pressurized air
source, a one-way valve in fluid communication with the air conduit and configured to provide

the pressurized air into an upper portion of the containment area, and a mixing device comprising
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a conduit, the conduit extending into the containment area and comprising a first opening into the
lower portion of the containment area that is configured to intake abrasive material and a second
opening into the upper portion of the containment area that is configured to intake the
pressurized air, wherein the mixing device is configured to mix the abrasive material and the
pressurized air to create a pressurized stream of abrasive material. The delivery conduit
comprises a flexible tube having a first end connected to the mixing device and configured to
receive the pressurized stream of abrasive material and a second end received by a stylus
comprising an exhaust nozzle and configured to permit a controllable ejection of the pressurized
stream of abrasive material.

In accordance with an embodiment of the apparatus of the second aspect of the invention,
the hopper assembly further comprises a housing chamber at an end of the air conduit that is
configured to connect the air conduit of the hopper assembly to the pressurized air source. In
one such embodiment, the housing chamber is threaded and is configured to connect a canister or
container of pressurized air having a corresponding threaded section to the air conduit of the
hopper assembly, and comprises a valve actuator configured to actuate a release valve of the
canister or container of pressurized air. The valve actuator can be a butterfly actuator pin
comprising an actuator pin configured to actuate the valve of the canister or container of
pressurized air and a cutaway area that is configured to allow the pressurized air to enter the air
conduit from the canister or container of pressurized air. In a further such embodiment, the
housing chamber is threaded and is configured to connect the air conduit to an air supply base
configured to supply the pressurized air from a pressurized air source.

In accordance with a further embodiment of the apparatus of the second aspect of the

invention, the one-way valve is configured to permit a flow of pressurized air from the air
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conduit into the containment area and is configured to prevent a flow of pressurized air from the
containment area into the air conduit, such that pressurized air in the containment area does not
escape the hopper assembly through the one-way valve or air conduit.

In accordance with a further embodiment of the apparatus of the second aspect of the
invention, the first opening of the conduit of the mixing device that is configured to intake
abrasive material has a first diameter, the second opening of the conduit of the mixing device
that is configured to intake pressurized air has a second diameter, and the first diameter of the
first opening of the conduit of the mixing device is greater than the second diameter of the
second opening of the conduit of the mixing device.

In accordance with a further embodiment of the apparatus of the second aspect of the
invention, the stylus comprises: a body section configured to receive the delivery conduit, the
exhaust nozzle configured to eject the pressurized stream of abrasive material; and a control
lever configured to control the ejection of the pressurized stream of abrasive material through the
exhaust nozzle. The control lever is configured to pivot between a first position in which the
control lever restricts a flow of the pressurized stream of abrasive material through the delivery
conduit and a second position in which the control lever does not restrict the flow of the

pressurized stream of abrasive material through the delivery conduit.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 shows a first view of the hand-held ejector apparatus in accordance with an
embodiment of the invention.
FIG. 2 shows a second view of the hand-held ejector apparatus in accordance with an

embodiment of the invention.
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FIG. 3 shows an exploded view of the hopper assembly and pressure source of the hand-
held ejector apparatus in accordance with an embodiment of the invention, in which the dashed
arrows illustrate the assembly of the hopper assembly and attachment to the pressure source.

FIG. 4A shows the upper portion of the hopper assembly of the hand-held ejector
apparatus in accordance with an embodiment of the invention.

FIG. 4B shows an exploded view of the hopper assembly of the hand-held ejector
apparatus in accordance with an embodiment of the invention, in which the dashed arrows
illustrate the assembly of the hopper assembly.

FIG. 5 shows a view of the intermix device of the hand-held ejector apparatus in
accordance with an embodiment of the invention.

FIG. 6A shows an exploded view of the pressure source and control valve assemblies of
the hand-held ejector apparatus in accordance with an embodiment of the invention in which the
dashed arrows illustrate the assembly of the hopper assembly to the pressure source.

FIG. 6B shows a further view of the pressure source and control valve assemblies of the
hand-held ejector apparatus in accordance with an embodiment of the invention.

FIG. 7A shows a further view of the pressure source and control valve assemblies of the
hand-held ejector apparatus in accordance with an embodiment of the invention.

FIG. 7B shows a further, exploded view of the pressure source and control valve
assemblies of the hand-held ejector apparatus in accordance with an embodiment of the
invention.

FIG. 7C shows a further, exploded view of the pressure source and control valve
assemblies of the hand-held ejector apparatus in accordance with an embodiment of the

invention.
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FIG. 8A shows a first view of the valve actuator of the hand-held ejector apparatus in an
open position in accordance with an embodiment of the invention.

FIG. 8B shows a second view of the valve actuator of the hand-held ejector apparatus in
an open position in accordance with an embodiment of the invention.

FIG. 8C shows a third view of the control valve assembly of the hand-held ejector
apparatus in an open position in accordance with an embodiment of the invention.

FIG. 9A shows a first view of the control valve assembly of the hand-held ejector
apparatus in a closed position in accordance with an embodiment of the invention.

FIG. 9B shows a second view of the control valve assembly of the hand-held ejector
apparatus in an open position in accordance with an embodiment of the invention.

FIG. 10A shows the hand-held stylus of the hand-held ejector apparatus in an open
position in accordance with an embodiment of the invention.

FIG. 10B shows the hand-held stylus of the hand-held ejector apparatus in a closed
position in accordance with an embodiment of the invention.

FIG. 11A shows a first exploded view of the hand-held stylus of the hand-held ejector
apparatus in accordance with an embodiment of the invention.

FIG. 11B shows a second exploded view of the hand-held stylus of the hand-held ejector
apparatus in accordance with an embodiment of the invention.

FIG. 12A shows a first, exploded view of a hand-held ejector apparatus in accordance
with a further embodiment of the invention, comprising an air supply base.

FIG. 12B shows a second, exploded view of a hand-held ejector apparatus in accordance

with a further embodiment of the invention, comprising an air supply base.

11
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FIG. 12C shows a hand-held ejector apparatus in accordance with a further embodiment
of the invention, comprising an air supply base.
FIG. 12D shows an exploded view of an air supply base for use in a hand-held ejector

apparatus in accordance with a further embodiment of the invention.

DETAILED DESCRIPTION OF THE FIGURES

The present invention will now be described with reference made to FIGS. 1-12D.

As illustrated in FIGS. 1 and 2, a hand-held ejector tool 100 for ejecting a pressurized
stream comprising an abrasive material 106 is provided. The ejector tool 100 includes a hopper
assembly 101 storing the abrasive material 106, a pressure source 110, 210, such as a container
110 having pressurized or compressed air or an air supply base 210 connected to a pressurized
air source, and a stylus 120, through which the pressurized stream of abrasive material 106 is
ejected. Pressurized air is mixed with the abrasive material 106 in an intermix or mixing device
115 inside the hopper assembly 101 to create the pressurized stream that can be ejected from the
stylus 120 using a control lever 123, or another delivery nozzle. In a preferred embodiment, the
abrasive material hopper 101 of the tool 100 operates at positive pressure, with an operational
range of between 45 and 75 PSI. As used herein, “pressurized air” or “compressed air” may
refer to any pressurized or compressed gas, particularly those suitable for use as a propellant.
The “abrasive material” used in connection with the present invention can include any abrasive
material, including granular particulate matter, that is known in the art. In one embodiment of
the present invention, the abrasive material 106 used is aluminum oxide, which is a man-made

material that is 100% inert, anti-allergenic, and environmentally safe. Other embodiments of the

12
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present invention may dispense materials from the hopper assembly 101 such as sand, fine
powder materials such as sugar or flour, or liquids.

In an exemplary embodiment shown for example in FIGS. 1-4, the hopper assembly 101
comprises two sections, an upper hopper assembly 101a and a lower hopper assembly 101b. The
upper hopper assembly 101a is equipped with a filler hole 107a and an opening 116¢ for
receiving the intermix device 115, as well as containment walls 118, which are oriented inside
the assembled hopper assembly 101. The lower hopper assembly 101b may comprise the central
axial pressurized air delivery conduit 103 and the internal support walls 104 for the central axial
pressurized air delivery conduit 103, as well as a threaded actuator valve housing chamber 109
configured to attach the hopper assembly 101 to the pressure source 110, 210. The upper hopper
assembly 101a and lower hopper assembly 101b can be sealed together to form the closed
hopper assembly in a number of ways, including by sonically welding the upper hopper
assembly 101a and lower hopper assembly 101b at a joint 102. The welding together of the
upper hopper assembly 101a and lower hopper assembly 101b defines a containment area 105
inside the hopper assembly 101, that is configured to receive and store the abrasive material 106
in a lower portion of the containment area 105. The lower hopper assembly 101b includes an
upper surface around the base of the internal support walls 104 that substantially closes the open,
base portion of the upper hopper assembly 101a, except for an opening through the central axial
pressurized air delivery conduit 103. The hopper assembly 101 can be constructed and
assembled in alternative manners than that shown in the Figures without deviating from the
scope of the invention.

In the assembled hopper assembly 101, the internal support walls 104 for the central axial

pressurized air delivery conduit 103, which project from an upper surface of the lower hopper
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assembly 101b and extend into the containment area 105. A one-way control valve 108 is placed
atop the internal support walls 104, such that the one-way control valve 108 is in fluid
communication with the central axial pressurized air delivery conduit 103 and can receive
pressurized air through central axial pressurized air delivery conduit 103. The one-way control
valve 108 may extend into an area in an upper portion of the containment area 105, within the
containment walls 118 projecting from the upper hopper assembly 101a for redirection of
pressure and abrasive matter. The hopper assembly 101 includes an opening 116c¢ that is
configured to receive an intermix device 115, which is shown for example in FIG. 5. This
opening 116¢ may be threaded so as to receive a threaded cap or screw 116b of the intermix
device 115, but in other embodiments may not be threaded and the cap or screw 116b may also
not be threaded. The intermix device 115 includes a conduit 119a that extends into the
containment area 105 of the hopper assembly 101. The conduit 119a of the intermix device 115
includes an air pressure inlet control vent 117 positioned inside the containment area 105 in an
upper portion of the containment area 105, and an inlet 119b at the end of the conduit 119a that
is configured to intake the abrasive material 106 that is stored in the lower portion of the
containment area 105.

The hopper assembly 101 comprises a filler hole 107a that allows the operator to fill or
refill the containment area 105 with abrasive material 106 or another material. The filler hole
107a may include a threaded seat 107b that is configured to receive a threaded cap 107¢c. The
threaded cap 107¢ can be removed from the filler hole 107a when the containment area 105
needs to be refilled, and securely inserted into the filler hole 107a to prevent the leakage of the

abrasive material 106.
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The hopper assembly 101 is further configured so that it can be disconnected from the
pressure source 110, 210 without losing any pressure that has built up in the containment area
105. The hopper assembly 101 can be secured to the container 110 by inserting a threaded valve
112 of the container 110 into the actuator valve housing chamber 109 of the lower hopper
assembly 101b, which is threaded so as to be connectable to the threaded valve 112, as shown for
example in FIGS. 6A-6B and 7A-7C. Once the container 110 is secured to the hopper assembly
101, pressurized air can travel from the container 110 into the hopper assembly 101 through the
central axial pressurized air delivery conduit 103 and the one-way control valve 108. If the
container 110 of pressurized air needs to be replaced, it must be detached from the hopper
assembly 101. It is preferable that when the hopper assembly 101 is detached from the container
110, none of the pressurized air and abrasive material 106 that remains in the containment area
105 of hopper assembly 101 escapes out of the hopper assembly 101. The one-way control valve
108 is configured to prevent the backflow of pressurized air or other contents of the hopper
assembly 101 into the central axial pressurized air delivery conduit 103 through which the
pressurized air entered the hopper assembly 101. The one-way valve 108 can be attached to the
hopper assembly 101, for example, by screwing the one-way valve 108 onto the central axial
pressure delivery conduit 103, or in embodiments where the one-way valve 108 is made of
plastic, it can be solvent welded as a permanent attachment to the hopper assembly 101.

FIG. 9A illustrates the one-way control valve 108 when it is in an opened position, such
as when pressurized air is entering the containment area 105 of the hopper assembly 101 from
the container 110 and FIG. 9B illustrates the one-way control valve 108 when it is in a closed
position. The one-way control valve 108 includes a ball valve 108a that is positioned adjacent to

a first end of a spring 108b. The second and opposite end of the spring 108b is secured to a plate
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108c¢ that is configured to prevent any movement of the spring 108b past the plate 108c. The
one-way control valve 108 may also comprise a filter 108d. The filter 108d can be attached to
the top of the one-way valve 108 to prevent any abrasive material 106 from entering the one-way
valve 108 and jamming or clogging the one-way valve 108. The one-way control valve 108
comprises a first passageway 108e at the end of the one-way control valve 108 that is adjacent to
and in fluid communication with the central axial pressurized air deliver conduit 103. The first
passageway 108e has a diameter that is less than the diameter of the ball valve 108a. A second
passageway 108f of the one-way control valve 108 is in fluid communication with and adjacent
to the first passageway 108e. The second passageway 108f has at least one diameter that is
greater than the diameter of the ball valve 108a. The second passageway 108f may further
comprise a frustoconical portion 108g at an end adjacent to the first passageway 108e, which is
configured to hold the ball valve 108a when the one-way control valve 108 is closed.

When pressurized air enters the first passageway 108e of the one-way control valve 108,
the pressurized air pushes the ball valve 108a out of the frustoconical portion 108g towards the
spring 108b. This allows the pressurized air to pass into the second passageway 108f, and pass
around the ball valve 108a and out of the one-way control valve 108 through the filter 108d, as
illustrated in FIG. 9A. If the hopper assembly 101 is detached from the container 110, or there is
otherwise no supply of pressurized air from the container 110 into the hopper assembly 101, the
ball valve 108a rests in the frustoconical portion 108g and blocks passage between the second
passageway 108f and the first passageway 108e, as illustrated in FIG. 9B. Even if pressurized
air that remains in the hopper assembly 101 reenters the one-way control valve 108 through the
filter 108d, such pressurized air is unable to dislodge the ball valve 108a from its position that

blocks the first passageway 108e. As a result, when the hopper assembly 101 is detached from
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the container 110, pressurized air in the hopper assembly 101 cannot escape the hopper assembly
101 by exiting through the one-way control valve 108, through which the pressurized air entered
the hopper assembly 101. The hopper assembly 101 is able to remain pressurized while it is
disconnected from a container 110. This pressure within the hopper assembly 101 can be
relieved by activating the hand held stylus 120 valve prior to refilling the hopper 101 with
abrasive and only after being removed from the pressure source 110, 210.

In accordance with one embodiment of the invention, the pressure source that provides a
source of pressurized air to the hand-held ejector tool 100 of the present invention can be a
container 110 or canister of pressurized air, such as an aerosol can. The container 110 may be
equipped with a mounting cover 111 and a threaded valve 112 that is affixed to the container
110. The container 110 may be a container or canister of pressurized air known in the art that is
suitable for such purposes.

The actuator valve housing chamber 109 is configured to receive the threaded valve 112
of the container 110, and attach the container 110 to the hopper assembly 101. A valve actuator
113 may also be provided in the actuator valve housing chamber 109, which is shown for
example in FIGS. 8A-8C. The valve actuator 113 is provided with an actuator pin 113a that is
configured to puncture the threaded valve 112. The valve actuator 113 also includes a cutaway
area 113b, that is configured to provide a path for the pressurized air to travel through from the
container 110 into the central axial pressurized air deliver conduit 103. A sealing gasket 114
may be provided in between the valve actuator 113 and the threaded valve 112. The valve
actuator 113 can be in the form of a breakable, butterfly activator pin, which is inserted into the

base of the hopper 101 in order to activate the valve 112 when container 110 is tightened onto
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the hopper 101. This is designed for safety, as to prevent the user from applying an aerosol can
that is not designed for the blaster, such as a “blow-off” pressure can.

An intermix device 115 is inserted into an opening 116¢ of the hopper assembly 101 and
is configured to regulate the mixing of the abrasive material 106 in the hopper assembly 101 and
pressurized air that enters the hopper assembly 101 from the container 110 to be used as a
propellant for the abrasive material 106. The intermix device 115 includes a mounting housing
116a that extends out of the hopper assembly 101. The mounting housing 116a is configured to
connect the conduit 119a of the intermix device 115 to a flexible delivery conduit 121 that is
connected to a stylus 120 for ejecting the abrasive material 106 and pressurized air. The
mounting housing 116a is connected to a threaded screw 116b of the intermix device 115. The
threaded screw 116b may comprise an threaded passage through the center of the threaded screw
116b configured to receive the mounting housing 116a, which may also include an externally
threaded portion. The threaded screw 116b also may include an externally threaded portion that
is configured to be received by and secured to a threaded opening 116¢ of the hopper assembly
101 to secure the intermix device 115 to the hopper assembly 101. The intermix device 115
further includes a conduit 119a extending into the containment area 105 of the hopper assembly
101 comprising the abrasive material 106. An inlet 119b at the end of the conduit 119a is
configured to intake abrasive material 106 into the conduit 119a, for delivery through the
delivery conduit 121.

The conduit 119a of the intermix device 115 includes an inlet control vent 117 that is
configured to intake pressurized air that enters the containment area 105 of the hopper assembly
101 from the container 110. The inlet control vent 117 is preferably incorporated into a top

portion of the conduit 119a. The pressurized air that enters through the inlet control vent 117 of

18



10

15

20

WO 2020/162875 PCT/US2019/016508

the intermix device 115 is mixed with the abrasive material 106 that has also entered the intermix
device 115, to create a stream of abrasive material 106 that can be propelled from the stylus 120
connected to the delivery conduit 121. The inlet control vent 117 controls the amount of
pressurized propellant (air) that is mixed into the abrasive stream propelled up the conduit 119a,
and allows just enough air to prevent too much abrasive material 106 from being delivered to the
hand held stylus 120. If too much abrasive material 106 is taken into the conduit 119a relative to
the amount of pressurized air, the unit will not have enough pressure to blast its target’s face.
The inlet control vent 117 ensures the correct amount of abrasive material 106 to air is in the
mixture. The inner diameter of the conduit 119a may be greater than the diameter for the inlet
control vent 117. In one embodiment of the invention, the conduit 119a may have an inner
diameter of approximately 0.125 inches to allow the abrasive material 106 to flow up the conduit
119a. The inlet control vent 117 may have a diameter of approximately 0.06 inches. Because
the abrasive material 106 has a higher viscosity and weight, a force is required to drive the
abrasive material 106 upwards through the conduit 119a. The inlet control vent 117 having a
smaller diameter than the conduit 119a allows air pressure containing no abrasive material 106 to
be forced into the stream of abrasive material 106 in the intermix device 115, creating a mixture
of abrasive material 106 and propellant air.

The hand-held stylus 120 includes a body section 122 that is configured to receive and
house the delivery conduit 121 carrying the stream of abrasive material 106 and pressurized air
from the intermix device 115 and hopper assembly 101. The delivery conduit 121 may be made
from a flexible material. An example of a stylus 120 according to an embodiment of the present
invention is illustrated in FIGS. 10A-10B and 11A-11B. The stylus 120 comprises a control

lever 123 that is configured to control the flow of the abrasive material air stream through the
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delivery conduit 121. The control lever 123 is configured to pivot about a mounting pin 124 that
is inserted through the control lever 123 and body section 122, and mounts the control lever 123
to the body section 122. The control lever 123 is controllable by the operator of the hand-held
ejector tool 100. The control lever 123 can be pivoted away from the delivery conduit 121, as
illustrated for example in FIG. 10A. In this configuration, the abrasive material air stream can
pass through the delivery conduit 121 and be ejected from the stylus 120. The control lever 123
can also be pivoted towards the delivery conduit 121, as illustrated for example in FIG. 10B,
such that a restrictor point 125 on the control lever 123 compresses the delivery conduit 121 in a
manner that blocks the abrasive material air stream from passing through the delivery conduit
121. Thus with the control lever 123, the operator can effectively turn on and off the abrasive
material air stream.

The hand-held stylus 120 may include an exhaust nozzle conduit mounting retainer
housing 128 that is separate from the body section 122 of the stylus 120. The body section 122
and the exhaust nozzle conduit mounting retainer housing 128 may comprise corresponding
threaded sections 126 that permit the body section 122 and the exhaust nozzle conduit mounting
retainer housing 128 to be attached and detached from each other. An exhaust nozzle conduit
127a can be inserted into an exhaust nozzle conduit adapter 127b that is attachable to the exhaust
nozzle conduit mounting retainer housing 128. The exhaust nozzle conduit 127a and exhaust
nozzle conduit adapter 127b are configured to be attached to an end section 129 of the delivery
conduit 121. The exhaust nozzle conduit 127a may have a smaller diameter than the delivery
conduit 121, so as to propel a more focused stream of the abrasive material air mixture.

Using a remote stylus 120 instead of holding the entire unit will provide maximum

comfort to the user, and allow for maximum control of the blast nozzle to allow for high detail
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and precision, allowing the user to be able to provide shading to their artwork, similar to the use
of an airbrush use by artists to control the density of the color applied whereas the user will be
able to apply shading by controlling the blast density on the surface.

In alternative embodiments of the present invention, the delivery nozzle for ejecting the
pressurized stream of abrasive material can vary from the stylus 120 attached to a flexible
delivery conduit 121, as shown in FIGS. 10A-11C. For example, a delivery nozzle attached
directly to the intermix device 115 or the hopper assembly 101 may also be utilized with the
ejector tool 100 of the present invention.

The abrasive hopper unit 101 will have the ability to expand its capabilities by using an
optional air supply base 210 as the pressure source instead of an aerosol container 110. An
example of such an air supply base 210 is shown in FIGS. 12A-12D. The air supply base 210
can be set to a specific pressure insuring maximum safety to ensure the hopper 101 never
exceeds the recommended operational pressure parameters.

An example of an air supply base 210 according to an embodiment of the present
invention is illustrated in FIGS. 12A-12D. The air supply base 210 may comprise a housing 211.
A top surface of the housing 211 may comprise a hole 211a therethrough, configured to receive a
threaded tube 212. The threaded tube 212 may include two sections separated by a retainer
collar 212a. An upper section of the threaded tube 212 may be configured to be attached to the
hopper assembly 101 by threading the upper section of the threaded tube 212 into the actuator
valve housing chamber 109. A valve actuator 113 may also be provided for use with the
threaded tube 212 if a valve is contained within the threaded tube 212. A lower portion of the
threaded tube 212 is configured to be connected to a pipe 213 having corresponding threaded

sections. The pipe 213 can be housed inside the housing 211 and a retaining nut 212b can be
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provided between the retainer collar 212a and the top surface of the housing 211. In alternative
embodiments of the air supply base 210, the threaded tube 212 or a similar member may be
integrally formed with the housing 211.

Inside the housing 211, the pipe 213 may be attached to one end of an elbow pipe fitting
214. The opposite end of the elbow pipe fitting 214 is connected to a second pipe 215. The
second pipe 215 may extend out of the housing 211 through a further hole (not shown). In one
embodiment of the air supply base 210, the pipes 213, 215 and elbow pipe fitting 214 may have
inner diameters of approximately 0.375 inches. The housing 211 may be provided with a
detachable base section 218, which can be detached to permit access to the pipes 213, 215 and
elbow pipe fitting 214.

The pipe 215 is connected to a pressure relief valve 216 positioned outside of the housing
211. The pressure relief valve 216 includes an air inlet 217 that is configured to be connected to
an air source or to a hose connected to an air source. The pressure relief valve 216 also may
include pressure relief vents 219. In a preferred embodiment, the pressure relief valve 216 can
be set to approximately 72 PSI of pressure, but this amount may vary in alternative
embodiments. Pressurized air can be supplied from the air source connected to the air supply
base 210 to the hopper assembly 101 to create a pressurized stream of abrasive material 106, as
previously described.

While there have been shown and described and pointed out fundamental novel features
of the invention as applied to preferred embodiments thereof, it will be understood that various
omissions and substitutions and changes in the form and details of the devices and methods
described may be made by those skilled in the art without departing from the spirit of the

invention. For example, it is expressly intended that all combinations of those elements and/or
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method steps which perform substantially the same function in substantially the same way to
achieve the same results are within the scope of the invention. Moreover, it should be recognized
that structures and/or elements and/or method steps shown and/or described in connection with
any disclosed form or embodiment of the invention may be incorporated in any other disclosed

or described or suggested form or embodiment as a general matter of design choice.
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WHAT IS CLAIMED:

1. An apparatus comprising:

a hopper assembly comprising:

a containment area configured to store an abrasive material in a lower portion of
the containment area;

an air conduit configured to receive pressurized air from a pressurized air source;

a one-way valve in fluid communication with the air conduit and configured to
provide the pressurized air into an upper portion of the containment area; and

a mixing device comprising a conduit, the conduit extending into the containment
area and comprising a first opening into the lower portion of the containment area that is
configured to intake abrasive material and a second opening into the upper portion of the
containment area that is configured to intake the pressurized air, wherein the mixing
device is configured to mix the abrasive material and the pressurized air to create a

pressurized stream of abrasive material for ejection through an exhaust nozzle.

2. The apparatus according to claim 1, wherein the hopper assembly comprises:
an upper hopper assembly section; and
a lower hopper assembly section comprising the air conduit;
wherein the upper hopper assembly section and the lower hopper assembly section are

affixed and sealed together to form the containment area.
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3. The apparatus according to claim 1, wherein the hopper assembly further comprises:
a filler hole through an outer wall of the hopper assembly that permits filling the
containment area of the hopper assembly with the abrasive material; and

a cap configured to be received in and close the filler hole.

4. The apparatus according to claim 1, wherein the hopper assembly further comprises:
a housing chamber at an end of the air conduit that is configured to connect the air

conduit of the hopper assembly to the pressurized air source.

5. The apparatus according to claim 4, wherein the housing chamber is threaded and is
configured to connect a canister or container of pressurized air having a corresponding threaded
section to the air conduit of the hopper assembly, and comprises a valve actuator configured to

actuate a release valve of the canister or container of pressurized air.

6. The apparatus according to claim 5, wherein the valve actuator is a butterfly actuator pin
comprising an actuator pin configured to actuate the valve of the canister or container of
pressurized air and a cutaway area that is configured to allow the pressurized air to enter the air

conduit from the canister or container of pressurized air.

7. The apparatus according to claim 4, wherein the housing chamber is threaded and is

configured to connect the air conduit to an air supply base configured to supply the pressurized

air from a pressurized air source.
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8. The apparatus according to claim 1, wherein the one-way valve is configured to permit a
flow of pressurized air from the air conduit into the containment area and is configured to
prevent a flow of pressurized air from the containment area into the air conduit, such that
pressurized air in the containment area does not escape the hopper assembly through the one-way

valve or air conduit.

9. The apparatus according to claim 1, wherein the one-way valve comprises a filter
adjacent to the containment area configured to prevent the abrasive material from entering the

one-way valve.

10.  The apparatus according to claim 1, wherein the first opening of the conduit of the
mixing device that is configured to intake abrasive material has a first diameter;

wherein the second opening of the conduit of the mixing device that is configured to
intake pressurized air has a second diameter; and

wherein the first diameter of the first opening of the conduit of the mixing device is

greater than the second diameter of the second opening of the conduit of the mixing device.

11.  The apparatus according to claim 10, wherein the mixing device further comprises:

a cap configured to be inserted through an opening in an outer wall of the hopper
assembly; and

a mounting housing configured to be inserted through the cap comprising a first end
configured to be attached to the conduit of the mixing device and a second end configured to be

attached to a delivery conduit to the exhaust nozzle.
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12.  The apparatus according to claim 1, wherein the mixing device is configured to be
attached to a delivery conduit received by a stylus comprising the exhaust nozzle, wherein the
stylus is configured to permit a controllable ejection of the pressurized stream of abrasive

material.

13. An apparatus comprising:
a pressurized air source;
a hopper assembly comprising:
a containment area configured to store an abrasive material in a lower portion of
the containment area;
an air conduit configured to receive pressurized air from a pressurized air source;
a one-way valve in fluid communication with the air conduit and configured to
provide the pressurized air into an upper portion of the containment area; and
a mixing device comprising a conduit, the conduit extending into the containment
area and comprising a first opening into the lower portion of the containment area that is
configured to intake abrasive material and a second opening into the upper portion of the
containment area that is configured to intake the pressurized air, wherein the mixing
device is configured to mix the abrasive material and the pressurized air to create a
pressurized stream of abrasive material; and
a delivery conduit comprising a flexible tube having a first end connected to the mixing
device and configured to receive the pressurized stream of abrasive material and a second end
received by a stylus comprising an exhaust nozzle and configured to permit a controllable

ejection of the pressurized stream of abrasive material.
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14. The apparatus according to claim 1, wherein the hopper assembly further comprises:
a housing chamber at an end of the air conduit that is configured to connect the air

conduit of the hopper assembly to the pressurized air source.

15.  The apparatus according to claim 14, wherein the housing chamber is threaded and is
configured to connect a canister or container of pressurized air having a corresponding threaded
section to the air conduit of the hopper assembly, and comprises a valve actuator configured to

actuate a release valve of the canister or container of pressurized air.

16. The apparatus according to claim 15, wherein the valve actuator is a butterfly actuator pin
comprising an actuator pin configured to actuate the valve of the canister or container of
pressurized air and a cutaway area that is configured to allow the pressurized air to enter the air

conduit from the canister or container of pressurized air.

17.  The apparatus according to claim 14, wherein the housing chamber is threaded and is
configured to connect the air conduit to an air supply base configured to supply the pressurized

air from a pressurized air source.

18.  The apparatus according to claim 13, wherein the one-way valve is configured to permit a
flow of pressurized air from the air conduit into the containment area and is configured to
prevent a flow of pressurized air from the containment area into the air conduit, such that
pressurized air in the containment area does not escape the hopper assembly through the one-way

valve or air conduit.
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19.  The apparatus according to claim 13, wherein the first opening of the conduit of the
mixing device that is configured to intake abrasive material has a first diameter;

wherein the second opening of the conduit of the mixing device that is configured to
intake pressurized air has a second diameter; and

wherein the first diameter of the first opening of the conduit of the mixing device is

greater than the second diameter of the second opening of the conduit of the mixing device.

20. The apparatus according to claim 13, wherein the stylus comprises:

a body section configured to receive the delivery conduit;

the exhaust nozzle configured to eject the pressurized stream of abrasive material; and

a control lever configured to control the ejection of the pressurized stream of abrasive
material through the exhaust nozzle,

wherein the control lever is configured to pivot between a first position in which the
control lever restricts a flow of the pressurized stream of abrasive material through the delivery
conduit and a second position in which the control lever does not restrict the flow of the

pressurized stream of abrasive material through the delivery conduit.
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