¥ 4

PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 5 :

B65D 83/14 Al

(11) International Publication Number:

(43) International Publication Date:

WO 94/02385

3 February 1994 (03.02.94)

(21) International Application Number: PCT/US93/06788

(22) International Filing Date: 20 July 1993 (20.07.93)

(30) Priority data:

07/920,720 28 July 1992 (28.07.92) US

(74) Agents: SANDER, Dorothy, L. et al.; Patent Section, S.C.
Johnson & Son, Inc., 1525 Howe Street, Racine, WI
53403-5011 (US).

(81) Designated States: AU, BR, CA, JP, ¥R, NZ, European
patent (AT, BE, CH, DE, DK, ES, FR, GB, GR, IE, IT,

(71) Applicant: S.C. JOHNSON & SON, INC. [US/US]J; 1525
Howe Street, Racine, WI 53403-5011 (US). Published
(72) Inventors: DEMAREST, Scott, W. ; 3610 Riverbend Drive,
Racine, WI 53404 (US). HAGARTY, John, D. ; 3333 N.
Wisconsin, Racine, WI 53402 (US). LEE, Henry, H. ; 2
Cedarwood Court, Racine, WI 53402 (US). CHASE,
Jane, A. ; 3829 W. Anita Lane, Franklin, WI 53132 ().

LU, MC, NL, PT, SE).

With international search report.
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(57) Abstract

A re-useable aerosol container (100) is disclosed. Such an aerosol container de-
fines an aperture (114) and an inner chamber (104) for containing a fluid. The aerosol
container includes an aerosol valve for dispensing fluid contained within the aerosol
container. The aerosol container further defines a neck (132) surrounding the aperture
and further includes a plug (134) defining a cavity that is removably insertable into the
inner chamber via the aperture. The plug includes a collar (144) surrounding its cavity.
The plug collar and the aerosol container neck are so relatively dimensioned and
adapted as to be removably engageable in a fluid-tight manner when the plug cavity is
inserted into the aerosol container inner chamber via the aerosol container aperture.
The aerosol container further includes dry chemical formulation ingredients, disposed
within the plug cavity (138, 140). Such dry chemical ingredients, when mixed with wa-
ter, are able to produce gas, for purposes of pressurizing the fluid container chamber.
The aerosol container still further includes a water-soluble membrane (146), remov-
ably affixed atop the plug cavity, for retaining the dry chemical ingredients within the
plug cavity.
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RE-USEABLE AEROSOL CONTAINER
Technical Field

Oour invention, in general, is directed to a novel, re-

5 useable aerosol container.

Background Art
U.S. Pats. Nos. 4,513,884 and 4,553,685, both to Magid,
are presently believed to be illustrative of current re-

useable aerosol container technology.

10 Upon our review of this particular technology, however,
in view of certain consumer requests, we have come to learn
that many consumers are presently seeking re-useable aerosol
containers that are simpler in design as well as simpler in
operation and lower in cost than what is presently available

15 to them in the marketplace.

Summary Disclosure Of Invention

The present invention is directed to an improvement in a
re-useable aerosol container. Such an aerosol container
defines an aperture and an inner chamber for containing a

20 fluid. The aerosol container further includes an aerosol
valve for dispensing fluid contained within the aerosol
container.

The improvement in the re-useable aerosol container of
the present invention can be summarized as follows.

25 Our improved aerosol container, in addition to the
various elements recited above, further includes a neck
surrounding the aerosol container aperture. Our improved
aerosol container additionally includes a plug defining at
least one cavity that is removably insertable into the

30 aerosol container inner chamber via the aerosol container
aperture.

The plug includeé a collar surrounding the plug cavity.
The plug collar and the aerosol container neck are so
relatively dimensioned and adapted as to be removably

35 engageable in a fluid-tight manner when the plug cavity is
inserted into the aerosol container inner chamber via the
aerosol éontainer aperture.

The improved aerosol container further includes dry

chemical formulation ingredients, disposed within the plug
1
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cavity. Such dry chemical ingredients, when mixed with
water, are able to produce gas, for purposes of pressurizing
the fluid container chamber. Our improved aerosol container
still further includes a water-soluble membrane, affixed atop
the plug cavity, for retaining the dry chemical ingredients
within the plug cavity.

These and other aspects and features of our present
invention are discussed below in detail.

Industrial Applicability

Those skilled in the art know of various dry chemical
ingredients that are able to produce gas upon being combined
with water.

When the dry chemical formulation ingredients include
sodium bicarbonate and citric acid, the novel, improved, re-
useable aerosol container of our present invention can be
used for the in situ generation of carbon dioxide (COjy).

Furthermore, when the aerosol container of the present
invention is utilized for such in situ generation of CO,,
various additional dry dispersible ingredients, such as
various insect repellants, various insecticidal actives,
various bathroom cleaners, as well as various other dry
formulations (preferably of relatively fine particle size)
can be combined with the dry chemical (gas producing)
formulation ingredients, disposed into the above-mentioned
plug cavity and, thereafter, dispersed as an aerosol via the
in situ generated CO; within the fluid container chamber.

Brief Description Of The Drawings

Figure 1 is a perspective view of one embodiment of our

present invention.

Figure 2 is an elevational view, in section, along the
plane 2-2 in Figure 1.

Figure 3 is an exploded perspective view, partially
fragmented, of the embodiment shown in Figure 1.

Figure 4 is a fragmented sectional view of the upper
portion of the aerosol container of the embodiment of Figures
1-3, Figure 2 showing a conventional aerosol valve in a
“normally closed” position and Figure 4 showing the aerosol

valve in a ”normally open” position.
2
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Figure 5 is a sectional view of the plug shown in Figure
3, taken from the plane 5-5 of Figure 3.

Figure 6 is a top plan view of another embodiment of
such a plug.

Figure 7 is a perspective view of another embodiment of
the aerosol container of the present invention.

Figure 8 is an exploded perspective view of that aerosol
container embodiment shown in Figure 7. o

Figure 9 is a side elevational view, in sectior, of that
aerosol container embodiment shown in Figure 7, taken from
the plane 9-9 in Figure 7.

Figure 10 is a fragmented sectional view, of the upper
portion of that aerosol container embodiment shown in Figures
7-9, Figure 9 showing the above-mentioned conventional
aerosol valve in a ”normally closed” position and Figure 10
showing the aerosol valve in a "normally open” position.

Figure 11 is a bottom plan view of the aerosol container
embodiment of Figure 7, taken from the plane 11-11 in Figure
7.

And Figure 12 is an exploded perspective view of that
plug embodiment shown in Figures 1-3 and 5.

Throughout the drawing figures, like reference numerals
refer to like parts.

Best Mode For Carrying Out The Invention

While our invention will now be described with reference
to the accompanying illustrated preferred embodiments, it is
to be understood that the scope of our invention is not to be
limited thereto.

On the contrary, as those skilled in the art can well
appreciate, the scope of our invention is to be understood to
cover all structural as well as all functional alternatives
and equivalents, as are defined by the appended claims.

Referring to Figures 1-5, the first embodiment of our
present invention will now be described. The first
embodiment of our re-useable aerosol container 100 comprises
a reservoir 102 defining an inner chamber 104. (See, e.g.,
Figures 2 and 4.) An aerosol valve 106, conventional in
nature and design and well-known to those skilled in the art,

is secured, such as by crimping, to one end of reservoir 102.
3
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The aerosol valve 106 includes a dispensing nipple 108
(Figure 2), a dip tube 110, and a mount 112 for securing the
dispensing nipple 108 and dip tube 110 together in fluid
communication.

It is desirable that an upper end of the reservoir 102
define an aperture 114, dimensioned to receive the mount 112
and dip tube 110 of the aerosol valve 106 and further to
enable the aerosol valve 106 to be attached, as by crimping,
to the reservoir 102 atop the aperture 114, as is shown in
Figures 2 and 4.

Also mountéd atop the reservoir 102, and in fluid
communication with the aerosol valve 106, is a spray head
116, shown in Figures 1-4. The illustrated spray head 116 is
preferably of one-piece plastic construction.

A spray nozzle 118, is removably mounted on the spray
head 116, as will be described in detail below.

The spray head 116 includes an L-shaped sleeve 120

" having the spray nozzle 118 disposed in one end and the

dispensing nipple 108 disposed in the other end. The sleeve
120 is so dimensioned and configured as to snugly receive
both the dispensing nipple 108 and the spray nozzle 118 and
to provide fluid communication between the dispensing nipple
108 and the spray nozzlie 118.

Preferably the reservoir 102 includes an upper ledge 122
(Fig. 3) and the spray head 116 includes a shoulder 124 that
sits atop the upper ledge 122 when the sleeve 120 has the
dispensing nipple 108 thus contained therein. (See Figs. 3
and 4.)

The spray head 116 further defines a unitary valve
actuator 126 as well as a unitary hinge 128. 1n particular,
the valve actuator 126 is unitary with the hinge 128 via the
sleeve 120. Depression of the valve actuator 126 (please
compare Figures 2 and 4) thus causes the sleeve 120 to
depress the dispensing nipple 108. Such action upon nipple
108, in turn, enables spraying to occur from nozzle 118 when
the inner chamber 104 of the reservoir 102 is pressurized.

The above discussion, relating to the upper aperture 114
(Figures 2 and 4), concerns that end of the reservoir 102

which includes the aerosol valve 106.
4
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The illustrated reservoir 102 includes yet another
aperture 130, preferably spaced at the opposite end of the
reservoir 102 relative to the aerosol valve 106, as is shown
in Figure 3; and the reservoir 102 further defines a neck 132
surrounding such an aperture 130.

Our novel, re-useable aerosol container 100 further
includes a plug 134. In the embodiment of the plug 134 that
is shown in Figures 2, 3, 5 and 12, such a plug 134 includes
a hollow insert 136 which defines two cavities 138 aad 140,
into which a dry formulation can be disposed, as is shown in
Figures 2 and 5. For example, a dry insecticidally-active
formulation can be disposed in cavity 138 and a dry chemical
(gas producing) formulation of sodium bicarbonate and citric
acid can be disposed in cavity 140.

In the embodiment of the plug 134 that is shown in
Figures 2 and 5, a unitary wall 142 is included for purposes
of separating the cavities 138 and 140.

The plug 134 further includes a collar 144 surrounding
the hollow insert 136. The plug collar 144 and the aerosol
container neck 132 are so relatively dimensioned and adapted
as to be removably engageable in a fluid-tight manner when
the plug insert 136 is inserted into the aerosol container
inner chamber 104 via the aerosol container aperture 130.

For example, the reservoir 102 and plug 134 can be held
together in a fluid-tight manner utilizing mating threads as
is shown in Figures 2 and 3, or can be removably secured
together by a bayonet-type mounting, or any other suitable
fluid-tight mounting, well known in the art. 1If desired, an
external peripheral portion of the collar may be knurled (to
provide a frictional surface), as is shown in Figures 1, 3
and 12.

The reader’s attention is next directed to Figure 12.

We prefer to keep the dry ingredients within the
cavities 138 and 140 fresh and dry by securing a water-
soluble membrane 146, such as polyvinyl alcohol, to an upper
lip 148 of the inset 136. (Such dry ingredients may be in
powdered form, in tablet form, and so forth, as is desired.)

We further prefer to secure a piece of removable foil
150 atop the water-soluble membrane 146, the foil 150 being

5
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secured to that peripheral portion of the water-soluble
membrane 146 which is on the opposite side of the 1ip 148.

Thus, and in accordance with certain principles of our
present invention, a modified version of our plug 134A could
readily be manufactured so as to include concentric cavities
137 and 139, separated by an annular wall 143, for purposes
of separating the gas-producing dry formulation ingredients
disposed in cavity 137 from the dispersible dry formulation
ingredients disposed in cavity 139, if such is desired, as is
shown in Figure 6.

Our illustrated spray head 116 is further provided with
a level upper surface 152 (Figures 1 and 3), and our
illustrated fluid reservoir 102 is provided with a
circumferential bead 154, as is shown in Figures 1 and 2.

To fill the re-useable aerosol container of the present
invention, the reservoir 102 is inverted, with the relatively
flat ”upper” surface 152 of the spray head 116 resting on a
table, a countertop, a sink, or other suitable surface.

Next, water is introduced into the inner chamber 104 up
to the fill line, identified by the bead 154. Then, taking a
fresh plug 134, and after removing the foil 150 from the
water-soluble membrane 146, the insert 136 is introduced into
the inner chamber 104 via the aperture 130, and the reservoir
neck 132 and plug collar 144 removably joined together in a
fluid-tight manner as described above.

When the reservoir 102 is thus inverted, after plug 134
is thus secured to the reservoir neck 132, the water-soluble
member 146 does not come in contact with the water within the
inner chamber 104. This is because the water-soluble
membrane 146, which is on plug 134 while plug 134 is secured
to the reservoir 102 when in its ”inverted” position, does
not come in contact with water, when the reservoir 102 is
filled with a fluid such as water, up to the bead line 154,
as described above.

Indeed, the design of our aerosol container 100 is such
that wateir within inner chamber 104 does not come into
contact with plug 134 until after the aerosol container 100
is ”righted” from its above-described inverted position. As

soon as the water dissolves membrane 146 and comes in contact
6
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with the gas-producing dry formulation ingredients within the
plug cavity (or cavities), the pressurization of the inner
chamber 104 takes place in a well-known manner, thus
eliminating misuse and/or loss of gas (propellant).

Reference is next invited to Figures 7-11, for purposes
of discussing a second embodiment of the aerosol container of
the present invention. The second embodiment of our aerosol
container 200 similarly includes a reservoir 202 defining an
inner chamber 204. Another conventional aerosol valve 206 is
secured to an upper portion of reservoir 202, in the manner
described above. The illustrated conventional valve 206
similarly includes a dispensing nipple 208.

Of course, a wide variety of other types of valves, and
valving systems, could readily be utilized, in accordance
with certain principles of our present invention.

A second embodiment of the spray head 216 includes a
unitary handle 217 as well as a spray nozzle 218 spaced from
the handle 217, as is shown in Figures 9 and 10. The spray
head 216 further includes an L-shaped sleeve 220 adapted and
dimensioned to receive the dispensing nipple 208 of the
aerosol valve 206, as discussed above and as shown in Figures
9 and 10.

The sleeve 220, which provides fluid communication
between the dispensing nipple 208 and the spray nozzle 218,
further provides a hinged connection for purposes of causing
the dispensing nipple 208 to be depressed, in the manner
discussed above. 1In particular, a valve actuator 226 is
unitary with the sleeve 220 via integral arm 225. The L-
shaped sleeve 220, the arm 225 and the valve actuator 226,
are all provided by a single piece of resilient plastic.

The illustrated spray head 216 of Figures 9-11 further
includes a shouldered opening 223 in which an end portion of
the L-shaped sleeve 220 (opposite the dispensing nipple 208)
is snugly retained. The thus-retained end portion of the
sleeve 220 distends slightly through the shouldered opening
223, as is shown in Figure 9. Such distended end of the
sleeve zéo includes external threads, and the spray nozzle
218 includes mated, internal threads, for securing the spray

nozzle 218 onto the sleeve 220, as is shown in Figures 9 and
7
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10. The spray nozzle 218, because of the screw threads
between the nozzle 218 and the shouldered opening 223, is
able to provide an adjustable spray pattern, by rotating the
nozzle 218 relative to the shouldered opening 223.

5 Depression of the valve actuator 226, as is shown in
Figure 10, causes the sleeve 220 and integral arm 225 to flex
in the direction of the dispensing nipple 208. This, in
turn, causes the dispensing nipple 208 to be depressea, thus
causing an aerosol spray to be dispensed from spray nozzle

10 218 when the inner chamber 204 of the aerosol container 200
is pressurized.

The illustrated reservoir 202 of the second embodiment
is provided with an upper peripheral recess 256 (Figure 8)
and the spray head 216 is provided with a unitary annular

15 ledge 258 (Figure 9) so dimensioned relative to the
peripheral recess 256 as to enable the spray head 216 to be
snap-engaged to the reservoir 202 at the peripheral recess
256, as is shown in Figures 9 and 10.

The reservoir 202 further includes a second, lower

20 peripheral recess 260. (Figure 8.) The aerosol container
200, in turn, further includes a base 262 having a unitary
annular ledge 264, the annular ledge 264 being so dimensioned
relative to the peripheral recess 260 as to enable the
reservoir 202 and the base 262 to be snap-engaged together,

25 as is also shown in Flgure 9.

Another plug 234, functlonally equivalent to what was
described above, is shown in Figures 8 and 9. Such plug 234,
for example, includes a hollow insert 236 and a collar 244
surrounding the insert 236. The plug 234 of this particular

30 embodiment, however, is provided with an external grip 266
(Figures 9 and 11) for enabling the plug 234 to be readily
inserted into the bottom aperture of the reservoir 202 (in a
fluid-tight manner) and, thereafter, readily removed
therefrom.

35 The illustrated spray head 216 of the second embodiment
is similarly provided with a flat upper surface 252, and the
reservoir 202 is similarly provided with a circumferential

bead 254 which functions as a fill line when the aerosol
8
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above.

What has been illustrated and described herein are two
preferred embodiments of a novel, improved aerosol container.
Yet while our novel, improved aerosol container has been
illustrated and described with reference to these preferred
embodiments, it is to be understood that our invention is not
to be so limited. on the contrary, various structural and
functional equivalents as well as other alternatives, changes
and modifications will become apparent to those skilled in
the art upon reading the foregoing description. For example,
in lieu of citric acid, adipic acid, tartaric acid, succinic
acid, as well as various other acids in powdered, tablet, or
other solid form could readily be utilized, in accordance
with certain principles of the present invention. Depending
upon the choice of membrane, moreover, a liquid chemical
formulation might be possible, for purposes of generating gas
in situ. Accordingly, such equivalents, alternatives,
changes and modifications are to be considered as forming a
part of our invention insofar as they fall within the spirit
and scope of the claims.
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We Claim:
1. In a container (100) defining an aperture (114) and an
inner chamber (104) for containing a fluid, the container
including valve means for dispensing fluid contained within
the container, characterized in that:

the container defines a container neck 132 surrounding
the container aperture and the container further (138, 140)
has; ,

plug means 134 defining at least one plug cavity that is
removably insertable into the container inner chamber 104 via
the container aperture 114, the plug means 134 including a
plug collar 144 surrounding the plug cavity, the plug collar
144 and the container neck 132 being so relatively
dimensioned and adapted as to be removably engageable in a
fluid-tight manner when the plug means 134 is inserted into
the container inner chamber 104 via the container aperture
114; .

chemical means disposed within the plug cavity 138, 140
which, when mixed with water, is able to produce gas, for
purposes of pressurizing the fluid container inner stel 104;
and

membrane means 146 carried by the plug means for
retaining the chemical means within the plug cavity 138, 140.
2. The container of claim 1 further including foil means
(150) carried by the membrane means 146 for preventing liquid
water and/or water vapor from contacting the membrane means
146.
3. The container of claim 1, wherein the plug means defines
two cavities (138, 140) one of the plug cavities (140)
containing the chemical means, the other of the two cavities
(138) containing a dispersible formulation.
4. The container of claim 1, wherein the chemical means
includes sodium bicarbonate and citric acid.
5. The container of claim 3, wherein the chemical means
includes sodium bicarbonate and citric acid, and wherein the
dispersible formulation includes an insecticidally-active

ingredient.
10
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