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AFEROSOL VALVE PEEMITTING FAST INJECTION
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Filed Ray 29, 1961, Ser. No. 122,049
11 Claims. (Cl. 222—39%4)

This invention relates to aerosol containers, and more
particularly to the valves thereof.

Aerosol containers and valves are now well known
and widely used. They contain a product and a “propel-
lant” fluid. Tt is customary to assemble the container
with its valve, and to then fill the container through the
valve stem. This type of filling operation is called “in-
jection” or “pressure fill.” Inasmuch as the injection
must take place through a constricted orifice in the
valve. it is comparatively slow, especially in relation to
the capacity of high speed automatic filling machines
using a rotary turret.

The general object of the present invention is to over-
come the foregoing difficulty, and to provide an aerosol
valve which permits fast injection. A further object
is to provide such a valve which permits fast injection
even when the valve has a constricted tail piece or a
constricted or “capillary” dip tube.

To accomplish the foregoing general objects, and other
more specific objects which will hereinafter appear, my
invention resides in the aerosol valve elements and their
relation one to another, as are hereinafter more particu-
larly described in' the following specification. The speci-
fication is accompanied by drawings in which:

FIG. 1 is a perspective view showing an aeroscl cam;

FIG. 2 is a vertical section taken approximately in the
plane of the line 2—2 of FIG. 1, and is taken through
my improved aerosol valve, drawn to larger scale;

FIG. 3 is a horizontal section taken approximately
in the plane of the line 3—3 of FIG. 2;

FIG. 4 is a vertical section similar to FIG. 2, but
showing the valve stem depressed;

FIG. 5 is a vertical section similar to FIG. 2 but show-
ing another form of the invention, used with a capillary
dip tube;

FIG. 6 is a horizontal section taken approximately in
the plane of the line 6—56 of FIG. 5; and

FIG. 7 is a fragmentary vertical section correspond-
ing to the lower part of FIG. S, but showing the in-
vention applied to a valve having a constricted tail piece.

Referring to the drawing, and more particularly to
FIG. 1, the areosol container or can 12 is closed by a
bottom 14 and a top 16. The latter has a large open-
ing which is closed by a valve cup 18 which forms a
part of the valve assembly. The valve stem is topped
by a button 20 which may be depressed to open the
valve, and thereby spray the contents through a spray
hole 22.

Referring now to FIGS. 2 and 4 of the drawing, the
valve or mounting cup 18 is shown with its flange 24
lined at 26 with an appropriate sealing material, the
flange being shown still open as it is prior to being
crimped to the container top 16 (FIG. 1). The mount-
ing cup carries a valve gasket 28, and a hollow conduit
member or valve stem 38 passes through gasket 28.
Stem 30 has a flange 32 beneath gasket 28, and this
flange preferably has an annular bead or ridge 34 which
seats into gasket 28 when the valve is closed, as by means
of compression vaive spring 36, and the pressure of the
propellant. The spring 36 is carried in a cup 38 which
is secured in position by a bead 40. The lower end of
the spring rests on four radial supports 42, and the up-
per end of the spring reacts on flange 32 and urges the
valve stem upward, thus closing the valve.

The valve stem has a discharge passageway including
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an orifice at 44. The button 26 caps the upper end of
valve stem 39, and is itself provided with an appropriate
spray hole 22.

By comparison with FIG. 4 it will be seen that de-
pression of button 2¢ moves flange 32 downward and
away from gasket 28. It also brings the orifice 44 below
gasket 28, thus permitting discharge of contents from
the can upwardly through the dip tube 46 and tail piece
48, and thence through orifice 44 and the hollow valve
stem 39 to the spray hole 22. The dip tube 46 extends
to the bottom of the can.

As so far described the valve is essentially conven-
tional. The filling operation has been performed after
mounting of the valve on the container, but before ap-
plication of the buiton 26. A suitable filler nozzle or
injection wadapter is applied to and depresses the then
free upper end of the hollow stem 30. I have found
that the injection is slowed primarily by the constricted
orifice 44.

The present improvement may be described with ref-
erence to FIGS. 2 and 3 of the drawing. The closed
lower end of valve stem 30 is provided with a check
valve of substantial flow area, this valve being so faced
as to afford fast injection when filling the container, but
thereafter preventing return discharge therethrough of
the contents of the comtainer. The check valve com-
prises a sleeve 50 of elastic material, typically rubber
or a rubber-like material. The stem 39 has a plurality
of radial holes 52, in this case four, and these. are cov-
ered by the sleeve 56. Sleeve 50 may expand during
injection or filling of the container, thereby permitting
very fast injection, but thereafter the pressure of the
propellant gas inside the container closes the sleeve 50
tightly against the holes 52, and so prevents leakage or -
escape.,

In preferred form the upper end of sleeve 56 has 2
flange 54 which is located between the stem flange 32
and the compression spring 36, so that the latter bears
upwardly against the sleeve flange 54, and through it
against the stem flange 32. On reflection it will be
seen that the addition of the check valve 5@, 52 does not
affect the conventional spray or foam discharge opera-
tion of the valve. During the useful life of the con-
tainer, once it has been filled, the check valve remains
permanently closed, and the operation is as though it did
not exist. However, during injection the check valve
opens and provides a very substantial flow area com-
pared to the highly constricted orifice 44.

As so far described the dip tube 46 and tail piece 48
are assumed normal. However, in certain cases dealing
with special substances in the aerosol can, the dip tube
may have a very constricted passage. This is frequently
referred to as a capillary dip tube, and such a tube is
indicated at 60 in FIG. 5, it being received inside a tail
piece 62. As before, the lower end of the valve stem 39
is provided with a sleeve 56 normally closing radial
check valve passages 52. However, in this case the fast
injection afforded through passages 52 may not help mat-
ters, because the contents then must fow through the
capillary passage 64 of dip tube 69.

To overcome this difficulty the valve is provided with
a second check valve in series with the first check valve
50, 52. More specifically, there is an elastic sleeve 66
disposed around the spring cup 38, and the latter is pro-
vided with a plurality of radial holes 68, in this case

-four, which are normally closed by the sleeve 66. It

will be evident that the second check valve 66, 68 by-
passes the capillary dip tube 60.

In some cases the dip tube may be of large diameter,
but the tail piece may have a constricted passage. FIG. 7
is a fragmentary section corresponding to the lower por-
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tion of FIG. 5, and it will be seen that large diameter dip
tube 78 is received around a tail piece 72 which has a
constricted passage 74. This would interfere with fast
injection, and accordingly the spring cup 38 is fitted with
an elastic sleeve 76 which acts as a check valve by nor-
mally closing the four radial holes 78; This is a second
check valve which is in series with the first check valve;
as shown in FIG. 5. The second check valve 76, 78 by-
passes the constncted tail piece 74.

To help anchor the sleeve 66 (FIG. 5) or 76 (FIG.7)
in position, it may be provided with a flange 82. ~This
prevents expansion of the upper part of the sleeve, which
grips the cup. Qauly the lower part or skirt of the sleeve
expands. The upward extension 8@ of the sleeve is not
essential, but takes advantage of space anyway plesent
in the valve,

Attention may be called to the vapor tap 90 shown in
FIGS. 2, 4, 5, and 7. The use of such a tap is optional.
It is sometimes used when it is desired to warm the spray,
as when using an underarm deodorant, or a baby powder,
or -other such product which might cause discomfort if
chilled. In the arrangement of FIG. 2 the tap 90 in no
way slows (and in ‘theory should slightly speed) the fast
injection operation of the valve, and similar remark ap-
plies to the arrangements of FIGS. 5 and 7 i in whxch two,
check valves are provided in series.

The materials used for the valve may be the customary
materials, selected to be appropriate for the contents of
the can. The mounting cup 18 is usually made of metal.
The valve stem and its operating button and the spring cup
are usually made of a molded plastics material selected
in relation to the can contents, but often’ metal is used.

Nylon frequently is employed. The compression spring
The gasket 28 and:
the check valve sleeves may be made of artificial Iubberv
The dip tube’ frequently is

is usually made of stainless stecl.

such’ as buna or néoprene.
made of a flexible plastics material such as polyethylene.

It will be understood that the foregoing materials have

“been mentioned merely by way of example rather than
in limitation of the invention, and that in all cases the

materials are selected to meet the requirements of and. to
withstand chemical “attack by the ﬁller and propeltant_

bemg stored in the container;

It is believed that the construction and operation of my

improved aerosol valve, as well as the advantages thereof,
will be apparent from the foregoing detailed descrlptlon
It will also ‘be apparent that while I have shown and.de-
scribed the invention in several preferred forms changes

may be made in the structures shown without departmg:
from the scope of the mvent1on, as sought to be defined,

in the following clalms
I claim:

1. A fast injection aerosol valve assembly comprising.

a mounting cup, a valve gasket, a movable hollow valve
stem passing through ‘the gasket and having a flange be-

neath the gasket, a statlonary sprmg cup around the lowerA
end of the valve stem, a spring in said cup bearmg against’

the flange of the valve stem to close the valve, the side
of said valve stem having a small d1scharge crifice which
is exposed to the container contents when the valve stem-

is moved, said valve stem having a closed lower end, a

plurality of radial holes through the valve stem near its
lower end, and 'a sleeve made of elastic material sur-
rounding and movable with the lower end of the valve

stem and acting with the holes to provide a check valve

to afford fast injection when filling the aerosol container
but theréafter preventing escape therethrough of contents
from the container.

2. A fast injection aeroscl valve assembly comprising.

a mounting cup, a valve gasket, a depressible hollow valve
stem passing through the gasket and having a flange be-
neath the gasket, a stationary spring cup around the lower
end of the valve stem, a compression spring in said cup
bearing upward against the-flange of the valve stem to
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close the valve, the side of said valve stem above the
flange having a small discharge orifice which is exposed
beneath the valve gasket to the container contents when
the valve stem is depressed, ‘said valve stem having a
closed lower end, a plurality of radial holes through the
valve stem near its lower end, and a sleeve made of elastic
material surrounding and axially movable with the lower
end of the valve stem and acting with the holes to pro-

- vide a check valve to afford fast injection when filling
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the aerosol container but thereafter preventing escape
therethrough of contents from the container, the bottom of
said spring cup having a tail for receiving a dip tube.

3, A fast 1n]ect1on aerosol valve assembly comprising

a mountmg cup, a valve pasket, a depressible hollow valve
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stem passing through thé gasket and having 2 ﬁange
beneath the gasket, a button with a discharge nozzle at
the top of the valve stem, a stat1onary splmg cup around
the lower end of the valve stem, a compression spring in
said cup bearing upward against the flange of the valve
stem to close the valve, the side of said valve stem above
the flange having a small discharge orifice which is ex-
posed beneath the valve gasket to the container contents
when the valve stem is depressed, said valve stém having

a closed lower end, a plurality of radial holes through the
valve stem near its lower end, and a sleéve made of elastic
material surrounding and ax1a11y movable with the Iower
end of the valve stem and acting with the holes to provide
a check valve to afford fast injection when filling the
aerosol container but thereafter preventing escape there-
through of contents from the container, the bottom of-said
spring cup having a tail for receiving a dip tube, and the
inside of said spring cup near the bottom having spaced
stops to limit the depression of the valve stem without
obstructing flow communication with the dip tube

4. A fast injection acrosol valve assembly comprising
a mounting cup, a valve gasket, a depressible hollow valve
stem passing through the gasket and having a flange
beneath the gasket, a stationary spring cup around the
lower end. of the valve stem, the side of said valve stem
above the flange having a small discharge orifice which is
exposed beneath the valve gasket to the container contents
when the valve stem is depressed, said valve stem having
a closed lower end, a plurality of radial holes through
the valve stem near its lower end, and a sleeve made of
elastic material surrounding and axially movable with
the lower end of the valve stem and acting with the holes
to provide a check valve t6 afford fast m]octlon when
filling the aercsol container but thereafter preventing
escape therethrough of contents from the container, said.
sleeve having a flange located” dlrectly beneath the flange
of the valve stem, and a compression spring in-said spring
cup bearing upwardly against the sleeve flange and
through it against the stem ﬂange the bottom of sald
spring cup having a tail for receiving a dip tube.

5. A fast injection aerosol valve assembly comprising,
a mounting cup, a valve gasket, a depressible hollow valve
stem passing through the gasket and having a flange
beneath the gasket, a button with a dlscharge nozzle at
the top of the valve stem, a statlonary spring cup around
the lower end of the valve stem, the side of said valve
stem above the flange having a small discharge orifice
which -is exposed béneath the valve gasket to.the con-
tainer contents Wwhen the valve stem is depressed, said
valve stem having a closed lower end, a plurality of radial
holes through the valve stem near its lower end, and a
sleeve made of elasiic material surrounding and ax1a11y
movable with the lower end of the valve stem and acting
with the holes to provide a check valve to afford fast
injection when filling the aerosol containér but thereafter

‘preventing escape thérethrough of contents from the con-

tainer, said sleevé having a flange located dlrectly ‘beneath
the flange of the valve stem, and a compression spring in
said spring cup bearing upwardly against the sleeve flange
and through it against the stem ﬂanve, the bottom of
said spring cup having a tail for receiving ‘a dip tube,
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and the inside of said spring cup near the bottom having
spaced stops to limit the depression of the valve stem
without obstructing flow communication with the dip
tube.

6. An aerosol valve as defined in claim 2 in which the
spring cup has a dip tube depending therefrom, and in
which the dip tube is capillary or constricted, the spring
cup having a plurality of radial openings therethrough
near its lower end, and a sleeve of elastic material around
the spring cup over said openings, thereby forming a
second check valve in series with the first check valve,
said second check valve bypassing the constriction of the
dip tube.

7. An aerosol valve as defined in claim 5 in which the
spring cup has a dip tube depending therefrom, and in
which the dip tube is capillary or constricted, the spring
cup having a plurality of radial openings therethrough
near its lower end, and a sleeve of elastic material around
the spring cup over said openings, thereby forming a
second check valve in series with the first check valve,
said second check valve bypassing the constriction of the
dip tube.

8. An aerosol valve as defined in claim 2 in which the
spring cup has a tail piece for a dip tube, and in which
the passage through the tail piece is constricted, the spring
cup having a plurality of radial openings therethrough
near its lower end, and a sleeve of elastic material around
the spring cup over said openings, thereby forming a
second check wvalve in series with the first check valve,
said second check valve bypassing the constriction of the
tail piece.

9. An aerosol valve as defined in claim 5 in which the
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spring cup has a tail piece for a dip tube, and in which
the passage through the tail piece is constricted, the spring
cup having a plurality of radial openings therethrough
near its lower end, and a sleeve of elastic material around
the spring cup over said openings, thereby forming a
second check valve in series with the first check valve,
said second check valve bypassing the constriction of the
tail piece.

10. An aerosol valve as defined in claim 1 in which
the valve has a tail piece for a dip tube, and in which
the dip tube is capillary or constricted, the aerosol valve
having a second check valve in series with the first check
valve, said second check valve bypassing the constriction
of the dip tube.

11. An aerosol valve as defined in claim 1 in which
the valve has a tail piece for a dip tube, and in which
the passage through the tail piece is constricted, the
aerosol valve having a second check valve in series with
the first check valve, said second check valve bypassing
the constriction of the tail piece.
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