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MANUALLY RECHARGEABLE AND
REUSABLE AEROSOL CAN AND METHOD

RELATED APPLICATIONS

The present application claims benefit of prionty to

Provisional U.S. Patent Application No. 63/404,614 filed
Sep. 8, 2022, the atorementioned application being incor-

porated by reference in its entirety.

FIELD OF THE INVENTION

The present invention relates to a manually rechargeable
and reusable aerosol can system and method employing a
self-contained manual air compressor.

BACKGROUND OF THE INVENTION

Aerosol cans contain two different substances: the liquid
product you’re interested 1n releasing (e.g., paint, detergent,
or hairspray) and a compressed (pressurized) gas as propel-
lant that provides the force to expel the liquid product from
the aerosol can and turn it into an aerosol cloud (such as
when using a low viscosity fluid) or an aerated gel (such as
when using a high viscosity fluid). Alternatively, the liquid
product can be the result of a solid powder or tablet
dissolved by a solute to make either a low viscosity fluid or
high viscosity fluid, as described above.

As an aerosol can 1s used, the pressure in the can 1s
reduced, partly because the available volume 1nside the can
increases (as the liquid product i1s used up) and partly
because some of the compressed gas 1s released with the
liguid product. As a result, the aerosol can may no longer
discharge the remaining liquid product, which 1s wasteful.
Consumers must then purchase new (pre-filled) aerosol
cans, which can become costly, especially when compared
with just the cost of the liquid product and propellant.
Finally, the discarded aerosol cans, both those with remain-
ing liquid product and those that are completely empty,
constitute harmiful environmental waste. Additionally, 1n
some cases, the discarded aerosol can may contain leftover
propellant, which when released 1s harmiul to the environ-
ment.

To address the aforementioned problems, reusable (1.e.,
rechargeable) aerosol cans have been developed. The reus-
able cans require repressurizing the cans with an air com-
pressor or manual air pump, or a compressed air cartridge,
to a desired pressure (e.g., 90 Ps1). However, this requires
purchasing such devices as well as having them on hand.
Furthermore, the user must be familiar with the specification
ol the reusable aerosol can to determine how much pressure
it can tolerate upon refill.

There has been a long unmet need for a reusable aerosol
can that does not require additional devices and has a simple
and safe repressurizing mechamsm. The present mvention
addresses this need.

SUMMARY OF THE INVENTION

The present invention 1s a manually rechargeable and
reusable aerosol can and method for refilling an aerosol can.
In one embodiment, the aerosol can includes a container
having an internal cavity adapted to contain dispensable
materials including at least a liquid product and a propellent,
a trigger mechanism for controlling the release of the
dispensable materials, an air compressing mechanism (also
referred to as “compressor mechanism™) for pressurizing,
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propellant 1n the container, and an interfacing mechanism
for engaging the air compressing mechanism. A first end of
the trigger mechanism 1s coupled to a first end of the
container. A first end of the interfacing mechanism 1s
coupled to a second end of the container.

In one embodiment, the interfacing mechanism 1s integral
with and operatively connected to the compressor mecha-
nism, with the compressor mechanism positioned above the
interfacing mechanism. When the interfacing mechanism 1s
coupled to the second end of the container, the compressor
mechanism 1s disposed within the internal cavity of the
container.

In one embodiment, the trigger mechanism 1s detachably
coupled to the container.

In one embodiment, the interfacing mechanism 1s detach-
ably coupled to the container.

In one embodiment, the compressor mechanism and inter-
facing mechamism are integrated into a single compressor
module.

In one embodiment, the compressor mechanism 1s a vane
compressor and the interfacing mechanism 1s a rotator
device.

In one embodiment, the compressor mechanism (e.g.,
vane compressor) 1s disposed within the internal cavity of
the container, proximate to the bottom of the internal cavity.

In one embodiment, the reusable aerosol can further
includes a drive mechamism (or “drivetrain™) configured to
transmit power (1.¢., rotational motion) from the interfacing,
mechanism to the compressor mechanism.

In one embodiment, the aerosol can further includes a
mechanical leverage mechanism coupled to assist in reduc-
ing the force required to turn the rotary dial.

In one embodiment, the aerosol can further includes a
pressure regulating valve, which may be disposed within a
sidewall of the container or within the trigger mechanism.

As 15 generally understood 1n the art, a propellant 1s any
substance 1n the container that, when pressure higher than
atmospheric pressure 1s applied, will carry the container’s
iner content through the outlet and exit the container.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1 1s a side elevational view of a capped reusable
aerosol can according to one embodiment of the present
invention.

FIG. 2 15 a side elevational view of the uncapped reusable
aerosol can of FIG. 1.

FIG. 3 15 a side elevational view 1n section of a reusable
acrosol can according to one embodiment of the present
ivention.

FIG. 4 15 a partial perspective view, cross section of the
bottom portion (1.e., compressor module) of the reusable
aerosol can of FIG. 3.

FIG. 5 1s a perspective view of the compressor module of
the reusable aerosol can of FIG. 3.

FIG. 6 1s a perspective view of the dnivetrain of the
reusable aerosol can of FIG. 3.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

L1

Retference will be made 1n detail to the embodiments of
the disclosure, examples of which are illustrated in the
accompanying drawings. Additional embodiments, not 1llus-
trated 1n the accompanying drawings, are also disclosed.
Similar reference characters denote similar elements
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throughout the several views. The presentation of reference
numerals within parentheses indicates that the mentioned
reference numeral appears in a figure other than the figure(s)
under discussion or 1s disclosed 1 an embodiment not
presented 1n the drawings.

In one embodiment, as shown 1n FIGS. 1 to 3, a reusable
aerosol can 100 1ncludes a container 110 having an internal
cavity adapted to contain dispensable materials including at
least a liquid product and a propellent (see FIG. 3), a trigger
mechanism 130 for controlling the release of the dispensable
materials (see FIGS. 2 and 3), an air compressing (actuator)
mechanism 141 for pressurizing propellant in container 110
(see FIG. 3), and an interfacing mechamism 160 for engaging
airr compressing mechanism 141. In one embodiment, air
compressing mechanism 141 and interfacing mechanism are
integrated, forming a single compressor module 140. In one
embodiment air compressing mechanism 141 1s coupled to
the interfacing mechanism 160 via a mechanical leverage
system, including but not limited to, a gear train and a strain
wave gear system. In one embodiment, container 110, trig-
ger mechamism 130 and compressor module 140 are detach-
ably connected 1nto one piece, and the three parts are 1n
vertical threaded connection to form a cylinder after assem-
bly. (Other embodiments include alternate coupling means,
including, but not limited to, a twist lock connection, a quick
release, a spring-loaded collar, and a crimp connection
where the bottom/base of reusable can 100 would have to
open.) A first or lower edge 136 of trigger mechanism 130
extends from a first or upper edge 112 of container 110 (see
FIGS. 2 and 3), and a first or upper edge 145 of compressor
module 140 extends from a second or lower edge 114 of
container 110. (It should be understood that the aecrosol can
(100) may be configured with an overlap as between the first
edge (112) of container (110) and first edge (136) of trigger
mechanism (130), and the same as between second edge
(114) of container (110) and first edge (143) of compressor
module (140). Accordingly, the aforementioned structures
may be referred to as extending from respective {first or
second “‘ends,” which connotes broader, proximate areas,
rather than edges. It should also be understood from the
drawings that first or upper edge 145 of compressor module
140 1s also a first or upper edge of mterfacing mechanism
160, and may be referred to iterchangeably.) Air compress-
ing mechanism 141 forms a compressor chamber when
second (lower) edge 114 of container 110 1s coupled to first
(upper) edge 145 of compressor module 140 (see FIG. 3).
(The compressor chamber 1s described below in further
detail.) A removable cap 122 1s provided for covering trigger
mechanism 130 when aerosol can 100 1s not 1n use (see
FIGS. 1 and 3). While cap 122 is shown as dome-shaped, a
cap may be provided having a shallower or flatter top shape,
or a different height, depending on need. Cap 122 may also
be configured with a locking mechanism to prevent unin-
tended removal of the cap.

As described above, a reusable aerosol can 1s provided 1n
which both trigger mechanism 130 and compressor module
140 are detachably coupled to container 110. This configu-
ration allows a user to refill container 110 from 1ts first end
112 when 1t 1s only detached from trigger mechanism 130,
or from 1ts second end 114 when 1t 1s only detached from
compressor module 140 (and providing that container 110 1s
inverted at the time of refilling from second end 114).
Additionally, it 1s easier to clean container 110 when trigger
mechanism 130 and compressor module 140 are detached
from container 110. Other embodiments include where only
one of trigger mechanism (130) and compressor module 140
1s detachable from their respective first and second edges
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(112, 114) of container (110). (The terms “detachable™ and
“detachably coupled™ are used herein interchangeably.)

In one embodiment, as described above, interfacing
mechanism 160 1s integral with, and operatively connected
to, compressor mechanism 141. As shown 1n FIG. 5, com-
pressor mechanism 141 1s positioned above interfacing
mechanism 160; in particular, base surface 144 of compres-
sor chamber 1s coupled to first or upper edge 1435 of outer
wall 161 of iterfacing mechanism 160.

In one embodiment, additionally shown in FIG. 2, an
uncapped trigger mechanism 130 1ncludes a trigger 132 and
an outlet orifice 134.

In one embodiment, interfacing mechanism (160) 1s con-
figured with features to couple with an external accessory
that assists 1n engaging the air compressor mechanism,
including but not limited to a motor.

In reference to FIG. 4, 1t 1s understood that the figure
shows a partial (1.e., cut-away) perspective, cross section
view ol the bottom portion of the reusable aerosol can of
FIG. 3.

In one embodiment, as shown 1n FIGS. 4 to 6, compressor
mechanism 141 1s a vane compressor. As 1s generally known
in the art, a vane compressor (or rotary compressor) 1s a type
of positive displacement compressor that 1s used to com-
press gases and deliver 1t at a higher pressure. In the
embodiment(s) shown 1n FIGS. 3 to 6, vane compressor 141
comprises a cylindrical housing or compressor wall (which
1s part ol the sidewall 116 of container 110, and which 1s
shown 1n FIG. 3), a rotor 154 having a plurality of adjustable
rotary vanes 156, an inlet 148 and an outlet 150 (see FIGS.
3 and 4). During operation, vanes 156 extend radially from
an off-center drive shaft 152. As shaft 152 rotates, vanes 156
slide 1n and out of respective slots 158 1n rotor 154 (see FIG.
4) to maintain contact with compressor wall 116, which
creates respective mini-chambers 146 of varying sizes.
Ambient air enters through inlet 148, into what 1s typically
the mitially largest mini-chamber. As vanes 156 rotate they
retract, causing mini-chamber 146 to get smaller and com-
press the air contained therein. The resultant compressed air
exits through outlet 150 1nto the internal cavity of container
110, at which point the respective mini-chamber 146 that
just released 1ts compressed air 1s at 1its smallest dimension.

The above-referenced “compressor chamber” refers to the
space on the inner side of sidewall 116 and between upper
end 142 and lower end (or base) 144 (see FIG. 4). It should
be understood that “sidewall 116 1s the cylindrical wall
forming container 110, which has an outer side and an 1nner
side.

In one embodiment, as shown 1n FIGS. 3 and 4, air inlet
148 1s disposed 1n the sidewall 116 between upper end 142
and lower end (or base) 144 of the above-described com-
pressor chamber. Outlet valve 150 1s disposed 1n a horizontal
dividing wall having base 120 of the internal cavity as its top
surface and upper end 142 of the compressor chamber as 1ts
bottom surface.

In one embodiment, as shown in FIGS. 3, 4 and 6,
interfacing mechanism 160 1s a rotator (or mechanical dial),
which when operated by a user, drives vane compressor 141.
(However, other known devices may be adopted to drnive
vane compressor 141.) The rotator i1s configured to rotate
about an axis. The vane compressor 1s coupled to the rotator
and 1s configured to compress air (or other desired gases or
substances) when the rotator 1s engaged (1.e., rotated).

In one embodiment, as shown 1n FIGS. 3, 4 and 6, aerosol
can 100 further includes a drivetrain 162, which 1s config-
ured to transmit power from rotator 160 to vane compressor
141. As shown 1n FIG. 6, drivetrain 162 includes four gears;
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however, a different number of gears may be provided as
needed. In one embodiment, a mechanical leverage device 1s
also utilized to give the user a mechanical advantage when
engaging the pressurizing system. As would be known 1n the
art, drivetrain 162 may also be configured as a gear reduc-
tion to provide mechanical advantage. The drivetrain and
mechanical advantage system may be the same device or
system or have the same or similar configuration. In par-
ticular, the drivetrain that 1s used to transmait power from the
interfacing mechanism to the compressor mechanism may
be configured to be a system of mechanical advantage,
which could reduce the force required to engage the inter-
facing mechanism and drive the compressor.

In one embodiment, as shown in FIGS. 3 and 4, inlet 148
1s configured without a sealing mechanism. In another
embodiment, a sealing mechanism 1s provided, whereby
inlet (148) 1s sealed once the compressor chamber has been
filled with ambient air.

In one embodiment, as shown 1n FIGS. 3 and 4, outlet 150
1s configured with a one-way pressure valve to ensure that
the pressurized air does not leak back into the compressor
chamber.

Pressurizing System and Method

In applications where the reusable aerosol can will be
used for a dedicated substance (e.g., a particular formulation
of deodorant), the device 1s configured to reach only the
required pressure. The air pressure 1s a result of the eccentric
rotation of the rotor (154) and 1s determined by the volume
reduction of the air that enters inlet port (148) and exits
valve (150).

Pressure Regulation

To ensure the canister 1s not overly pressurized, 1n one
embodiment, a valve may be integrated into reusable can
(100). In one embodiment, the valve 1s integrated into
sidewall (116) of contaimner (110) 1n such position as to
reduce the pressure 1n the iterior cavity of container (110)
when the valve 1s opened. In another embodiment, the valve
1s integrated into trigger mechanism (130). In an embodi-
ment where the canister 1s configured for a single, or set
pressure, and standardized solution, a relief valve 1s inte-
grated 1nto the device to ensure the pressure 1s passively
regulated to a predetermined level. In one embodiment, a
gauge 1s integrated into the device so that the user knows the
level of pressurization in the canister. This includes, but 1s
not limited to, a traditional pressure gauge or a viewing
window gauge that would relate the pressure according to
the level of the contents 1n the canister.

Trigger Mechanism

In one embodiment, trigger mechanism 130 as described
above further include a valve stem, a vertical tube, a dip tube
and an 1nlet orifice for recerving dispensable materials from
container (110). The valve stem connects the outlet orifice
(134) to the vertical tube, and the dip tube connects the
vertical tube to the inlet orifice. There are many standard
nozzles currently used on aerosol cans that basically func-
tion as a valve with a manual trigger to release the pressur-
1zed contents of the can. A nozzle with a trigger positioned
on the top, or side of the device 1s selected as desired. For
substances of higher viscosity, a larger dimeter nozzle waill
be used.

In one embodiment, acrosol can (100) further includes an
accessory device capable of assisting interfacing mechanism
(160) with engaging vane compressor (141). The accessory
device may be an electric or mechanical motor or such other
suitable device known 1n the art. The accessory device
couples to at least the underside of mterfacing mechanism

(160).
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Piston Compressor

The above-described embodiments represent some of the
possible configurations of a rechargeable and reusable aero-
sol can. Alternate embodiments have been described in the
above-referenced Provisional U.S. Patent Application No.
63/404,614, whose disclosure 1s incorporated by reference 1in
its enfirety. One such embodiment disclosed in the refer-
enced provisional application includes a piston compressor.
In this embodiment, the compressor module includes an
interfacing mechanism, a piston compressor fitted with an
O-ring and a vertical central threaded lead screw configured
and extending longitudinally into the container when the
compressor module 1s coupled to the container. In this
embodiment, the container, trigger mechanism and 1nterfac-
ing mechanism are similar or the same as container (110),
trigger mechanism (130 and interfacing mechanism (160)
described above 1n connection with the accompanying draw-
ings. Similarly, the trigger mechanism 1s coupled to a first or
upper edge of the container and the compressor module 1s
coupled to a second or lower edge of the container. The
interfacing mechanism engages the piston compressor ver-
tically axially upon the lead screw. The length of the lead
screw may be varied depending on the particular applica-
tion, such as how much pressure 1s needed. (For instance, the
lead screw may extend longitudinally from 20% to 95% the
length of the interior cavity of the container when the
compressor module 1s coupled to the container. It would be
understood to select a narrower range based on a particular
application.) By engaging the piston compressor, the avail-
able space within the mner cavity of the container 1n which
the liguid product and propellant are stored 1s made smaller,
thereby 1ncreasing the pressure within the remaining avail-
able space. A strain wave gear system may be provided,
which 1s a type of mechanical leverage mechamsm, to assist
the user spinning the interfacing mechanism (which may be
a rotator or mechanical dial) by providing mechanical lever-
age. Such strain wave gear system typically comprises a
fixed spline, flex spline and wave generator. The strain wave
gear system 1s a gear reduction used to convert the higher
rotation of the devices rotary dial to a higher imparted force
on the piston compressor. A person having ordinary skill 1n
the art would understand that other types of mechanical
leverage mechanisms may be equally suitable.

In one embodiment, the piston compressor 1s configured
to snap into place once the desired compression has been
reached. In another embodiment, the piston compressor 1s
engaged by a rotating dial in the bottom of the device or a
bi-stable lever action mechanism configured to lift the piston
compressor and compress the air to a predetermined pres-
sure.

The above-described piston compressor embodiment(s)
may be further modified with additional compatible features
disclosed above 1n connection with the embodiments asso-
ciated with the accompanying drawings. A person having
ordinary skill i the art would recognize which of the such
“additional features” are compatible with the piston com-
pressor embodiment(s). Such additional features may
include, but 1s not limited to, a reciprocating mechanism that
will continuously move the piston compressor up and down
the lead screw when the rotary dial 1s engaged, and a
pressure regulating valve (as described above).

In one embodiment, the mner cavity of the container 1s
divided into an upper pressure chamber adapted to contain
dispensable maternials including at least a liquid product and
a pressurized propellent, and a lower chamber adapted to
contain ambient air at atmospheric pressure when the piston
compressor 1s not engaged, and pressurized air (1.e., propel-
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lant) when the piston compressor 1s engaged. The term
“engaged” means where the piston has left 1ts imitial position
and the air 1s being compressed, or has been substantially
tully compressed. The upper and lower chambers are sepa-
rated by a horizontal dividing wall. The container has an
outlet valve disposed 1n dividing wall to provide air com-
munication between the upper and lower chambers. In the
embodiment the lower chamber has an inlet valve and may
include a sealing mechanism so as to seal the inlet valve
once the lower chamber has been filled with ambient air. In
this embodiment, the lead screw 1s extends longitudinally
into lower chamber, such that when the piston compressor 1s
engaged (1.e., actuated upwards), ambient air 1n the lower
chamber 1s pressurized and forced through the outlet valve
into the upper pressure chamber. As a result, the pressure
inside the lower chamber drops to lower than the pressure
outside the canister.

After the piston compressor 1s returned to its initial
position (1.e., alter having been actuated downwards), the
sealing mechanism may be opened, causing ambient air to
enter lower the chamber via the inlet valve. The relative
dimensions of the upper pressure chamber and the lower
chamber may be modified as needed for a particular appli-
cation, such that, 1n one such embodiment, the upper pres-
sure chamber has a larger size/volume as compared with the
lower chamber, and 1n another embodiment, the lower
chamber has a larger size/volume as compared with the
upper pressure chamber.

The following 1s a list of reference numerals and associ-
ated parts as used 1n this specification and drawings:

Part Reference Numeral
Reusable can 100
Storage contamner (“container’) 110
First (or upper) edge of container 2
Second (or lower) edge of container 114
Sidewall of container 116
Perimeter of side wall 118
Base of internal cavity 120
Cap 122
Trigger mechanism 130
Trigger 132
Outlet orifice 134
First (lower) edge of trigger mechanism 136
Compressor module 140
Alr compressing mechanism (or compressor 141
mechanism/vane compressor) forming a

compressor chamber

First (upper) end of compressor chamber 142
Second (lower) end of compressor chamber 144
(aka “Base” or “Base surface™)

First (upper) edge of compressor module 145
(aka First or upper edge of interfacing

mechanism)

Mini-chambers 146
Inlet port 148
Outlet valve 150
Drive shaft 152
Rotor 154
Vanes 156
Slots (in Rotor) 158
Interfacing mechanism 160
Outer wall of interfacing mechanism 161
Drivetrain 162

10

15

20

25

30

35

40

45

50

55

60

8

While the mvention has been described 1n 1ts preferred
forms or embodiments with some degree of particularity, 1t
1s understood that this description has been given only by
way of example and that numerous changes 1n the details of
construction, fabrication, and use, including the combination
and arrangement of parts, may be made without departing
from the spirit and scope of the mvention.

What 1s claimed:

1. A manually rechargeable and reusable aerosol can,
comprising;

a container having an internal cavity, at least a portion of
said 1nternal cavity adapted to contain dispensable
materials including at least a liquid product and a
propellent;

a trigger mechamism for controlling the release of said
dispensable matenals;

a compressor mechanism for pressurizing propellant 1n
sald container; and

an interfacing mechanism integral with and operatively
connected to said compressor mechanism, said com-
pressor mechanism positioned above said interfacing
mechanism;

wherein a first end of said trigger mechanism 1s coupled
to a first end of said container; and

wherein a first end of said interfacing mechanism 1s
coupled to a second end of said container, whereby
when said interfacing mechanism 1s coupled to said
second end of said container, said compressor mecha-
nism 1s disposed within said internal cavity of said
container.

2. The aerosol can of claim 1, wherein said trigger

mechanism 1s detachably coupled to said container.

3. The aerosol can of claim 1, wherein said interfacing
mechanism 1s detachably coupled to said container.

4. The aerosol can of claim 1, further comprising a drive
mechanism configured to transfer rotational motion from
said mterfacing mechanism to said compressor mechanism.

5. The aerosol can of claim 1, wherein said compressor
mechanism 1s a vane compressor and said interfacing
mechanism 1s a rotator.

6. The aerosol can of claim 5, further comprising a drive
mechanism configured to transfer rotational motion from
said rotator to said vane compressor.

7. The aerosol can of claim 1, further comprising a
pressure regulating valve.

8. The aerosol can of claim 7, wherein said pressure
regulating valve 1s disposed within a sidewall of said con-
tainer.

9. The aerosol can of claim 7, wheremn said pressure
regulating valve 1s disposed within said trigger mechanism.

10. The aerosol can of claim 1, wherein said compressor
mechanism 1s disposed proximate to a bottom of said
internal cavity.

11. The aerosol can of claim 5, wherein said vane com-
pressor 1s disposed proximate to a bottom of said internal
cavity.

12. The aerosol can of claim 4 further comprising a
mechanical leverage mechanism to assist in reducing the
force required to turn the rotary dial.
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