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. The invention relates to. valves for pressurized aerosol
packages in which a liquid product is confined within a
container with a gaseous propellant under pressure.

It is customary in such packages to employ a container
having .a valve at the upper end thereof to control the
discharge of the product from the can. The gaseous pro-
pellant normally - occupies the space in the container
around the valve and this space is commonly referred to
as the head space. The liquid product normally occupies
that portion of the container below the valve and the
head space. . A dip tube is fastened onto the valve and
extends downwardly to a point adjacent the bottom wall
of the container so as to provide a conduit through which
the liquid product may be conducted to the discharge valve.
When the valve is opened and the container is in a normal
upright position the pressure of the gaseous propellant on
the surface of the liquid product forces some of the liguid
up through the dip tube to the valve where it is discharged
from the container.

The dispensing of certain pressurized products, how-
ever, cannot always be accomplished conveniently with
the container in an upright position. In the case of such

‘products provision must be made for proper dispensing

of the product from the container regardless of the con-
tainer’s position,. Modification of the usuwal dip tube
and valve construction is, therefore, necessary because in
some positions of the container, for instance the inverted
position, the liquid product falls below the lower end of
the dip tube and has no way of getting to the valve.

Heretofore, various constructions have been resorted
to to overcome this problem. In the main, these prior
constructions have been such as to communicate the head
space of the container with the interior of the-discharge
valve when the container is in an inverted position. How-
ever, all of said prior constructions known to me have
been such as to require one or more secondary operations
in the manufacture of the valves with the result that the
cost of such valves is significantly. greater than that of
standard valves not so modified. Inasmuch as it is of the
utmost importance that the package components be . as
inexpensive as possible since such packages are customarily
used but once and then thrown away, the additional cost
of the valve is objectionable.

The present invention, therefore, has for:its object the
provision of a discharge valve for a pressurized areosol
package that will permit the liquid product to be .dis-
charged from the package regardless of the position of
the container yet one that will not be significantly more
expensive to manufacture than a standard valve,

For the purpose fo illustrating one way in which the
invention may be made and used a presently preferred em-

bodiment of the invention is shown in the accompanying

drawings and this embodiment of the invention will be
described in detail hereinafter. However, it is to be under-
stood that the drawings and description are by way of
example only and do not serve to define or restrict the
scope of the invention, the claims appended hereto being
relied upon for that purpose.

Of the drawings: :

FIG. 1 is a transverse sectional view through a pres-

- surized package showing the package in an upright posi-

tion and the valve closed;
FIG. 2 is a transverse sectional view similar to that of
FIG. 1 showing the valve in an open position;

10

20

25

30

35

40

45

50

55

60

65

70

2

FIG. 3 is a transverse sectional view showing the pack-
age in an inverted position and with the valve open;

FIG. 4 is a sectional view taken along the line 4—4
in FIG. 3 looking in the direction of the arrows;

. FIG. 5 is a transverse sectional view showing a modifi-
cation of the invention; and

FIG. 6 is a sectional view taken along the line 6—6
in FIG. 5 locking in the direction of the arrows.

Referring first to FIG, 1, there is shown a pressurized
package in which a liquid product 1€ is confined within a
container 12 with a gaseous propellant that occupies the
head space 14 in the container 12 above the surface of
the liquid product when the package is disposed in its
normal wupright position. The container 12 is provided
with an opening 16 at the upper end thereof and the
opening 16 is closed off by a discharge valve, generally
designated by the reference numeral 18, and by a re-
silient gasket 26 in a manner to be described hereinafter.
An actuator 22 for the valve 18 is provided on the
upper end of the valve and serves as an operating control
member for the valve and also as a means for directing the
discharge of the fiuid product from the package. - Valve
18 here illustrated is of the “toggle” type actuated by
lateral pressure applied to the stem of the valve to effect
release of the product for dispensing to atmosphere. The
invention is however, equally applicable to vertically recip-
rocated aerosol valves, wherein the stem is depressed
axially to open the valve for dispensing the product.

The container 12 may be made of metal, glass, plastic
or any other suitable material as required; the container .
shown in the drawings being made of glass. To close off
the opening 16 at the upper end of the container 12, there
is provided an annular gasket 20. The gasket 20 seats on
the upper surface 24 of the lip 26 of the container 12.

A generally cup-shaped valve body 28 having an an-
nular flange 36 extends through and rests-upon the annular
gasket 24. A second or upper gasket 2¢ is disposed on
the upper surface of the flange 30 and has a central open-
ing 34 through which extends a valve stem 36. A soft
metal cap 38 encloses the valve and gasket structure and
is crimped over the lip 26 of the container 12 so as to
compress the gaskets 20 and 32 into sealing engagement
with their associated structures so as to prevent the escape
of any. fluid product between the flange 3¢ and the lip
26 of the container and between the valve body 28 and
the valve stem 36.

The fluid product 16 in the container 12 is conveyed to
the valve 18 by a dip tube 40 which is frictionally mounted
at one end on the outer periphery of a tubular tailpiece
42 depending from the cup-shaped portion 28 of the valve
body. The other end 44 of the dip tube 4@ is disposed
closely adjacent the bottom. of the container 12. - Tail-
piece 42 has an inlet orifice and a ceniral opening 46, 48
respectively, which communicates the dip tube 40 with
the internal chamber 5¢ formed by the cup-shaped valve
body 28. . :

Valve stem 36 has an internal passageway 52 that com-
municates by means of ports 56 with a peripheral groove
54 formed at the lower end of the valve stem 36. In the
pormal nonactuating position- of the actuator 22, the
groove 54 is sealed off from the chamber 50 by the
gasket 32, If, however, downward pressure is applied
to the finger portion 58 of the actuator 22, the valve
stem. 36 will be tilted and the groove 54 will .be com-
municated with the chamber 58 by reason of the clearance
between the valve stem 36 and the gasket 32 provided
by the tilting of the valve stem. (See FIG. 2.) Fluid
product will then flow from the chamber 56 outwardly
through the passageway 52 in the valve stem 36, through
the passages 60 and 62 in the actuator 22 and through
the break-up orifice 64.

As long as the package is used with the container in ‘an
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upright position, or in some other position in which the
lower end 44 of the dip tube 4 is covered by the fluid
product 12, the discharge of the fiuid product will take
place as just described. However, when the container as-
sumes an attitude in which the surface level of the liquid
product 19 falls below the lower end 44 of the dip tube
49 the liquid product 1§ cannot reach the valve 18. Ac-
cordingly, some alternative provision must be made to
establish communication between the valve and the sup-
ply of fluid product.

In the present invention this alternative provision takes
the form of one or more grooves 68, 68 formed in the outer
periphery of the tailpiece 42 of the valve 18. As is shown
in the drawings, two such grooves are preferred but any
number. of grooves may be employed as desired. ' The
grooves €8, 68 are disposed in a direction substantialiy
parallel to the longitudinal axis of the valve and extend
substantjally throughout the length of the tajlpiece 42.
By reason. of its frictional engagement with the outer pe-
riphery of the tailpiece 42, the dip tube 49 covers the
open side of the grooves 68, 68 so as to form with the
tailpiece - closed passageways communicating the head
space 14 with the interior of the dip tube 48 adjacent
the inlet orifice 46 for the valve, at the upstream side
of the orifice.

Discharge of the product from the package occurs in
the manner best shown in FIG. 3. Some liquid product
will be trapped in the dip tube 46 upon inversion of
the container 12 and this will be discharged first. When
this supply is exhausted (the condition shown in the
drawing) liquid product 19 will be drawn into the dip
tube through the grooves, or closed passageways, 68,
and will then pass out through the valve 18 as before.

-1t will be noted that the grooves 68, 68 are continued
laterally in the under surface of the cup-shaped valve body

28. The function of the lateral grooves 78, 79 so formed
is to insure that the grooves 68, 63 will never be com-
pletely closed off by the dip tube 48. Inasmuch as the
lateral grooves 79, 70 are located above the highest
possible position of the dip tube 4§ continuous communi-
cation between the head space 14 and the interior of
the dip tube 48 is assured.

In this' way discharge of the fluid product from the
package is obtained regardless of the attitude of the con-
tainer. - Another feature of the invention is that inter-
mixing of some gaseous propellant vapor with the fluid
product is obtained since the gaseous propellant is almost
constantly in communication with the dip tube by reason
of the passageways 68, 68. This intermixing of liquid
product with gaseous vapor is desirable in certain prod-
ucts, such as deodorants, that are applied to the skin. The
additional vapor tends to diminish the cooling effect of the
sprayed product on the skin.

- A modified form of the invention is shown in FIG. 5.
The valve structure shown therein is a type intended to be
used with a so-called “capillary” type of dip tube in which
the diameter of the dip tube is very small. Accordingly,
the cup-shaped valve body 116 is provided with a tubular

- tailpiece 212 that is adapted to receive the dip tube 114
internally, An internal bore 116 is accordingly provided
in the tailpiece 112 and the dip tube is press fitted into
the bore of the tailpiece and frictionally retained therein.
Insertion” of the dip tube 114 into the bore of the tail-
piece is facilitated by forming the mouth of the bore 116
with an outwardly extending flare or taper 118.

The dip tube 114 is inserted into the internal bore
of the tailpiece 112 until it butts against a pair of shoulders
120, 129 formed at the upper end of the bore. A trans-
verse slot 322 is provided between the shoulders 120,
120 at the upper end of the bore 116 and the inlet orifice
124 for the valve member is formed so as to communicate
this slot 122 with the inner chamber 126 of the cup-shaped
valve body #19. The interior of the dip tube 114 is thus
communicated with the internal chamber 126 in the cup-
shaped valve body.
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The tailpiece 112 is also provided with longitudinally
extending slots 128, 139 positioned at diametrically op-
posite points on the circumference of the internal bore 116.
Cne or both slots may extend completely through the
wall of the tailpiece 112 so that the liquid level in the
bottle may communicate with the inlet orifice 124 even
when it falls below the open end of the tailpiece 112 and
the package is in its inverted position. In the form of
the invention shown in the drawing, however, only one
of the grooves 130 extends completely through the wall
of the tailpiece.

The operation of this form of the invention is sub-
stantially the same as that set out in connection with the
As long as the package
is used in its upright position, liquid will be drawn up
through the dip tube 114 and discharged out through the
valve. When the package is used in its inverted position,
liguid-will -be drawn throungh the slots 128, 136 in the
tailpiece. 112. In both situations a certain amount of
vapor mixing will be obtained at the inlet to the valve by
reason of communication of the headspace of the package
with the interior of the dip tube through the slots or
grooves 68, 79 and 128, 139 in the tailpieces of the respec-
tive valve .bodies.

It will be noted that the aforementioned objects of
the invention are achieved by means of a construction that
requires no additional or moving parts. The only change
made from standard valve design is the incorporation of
the grooves 68, 68 and 76, 79 and 128, 136 into the tail-
piece 42 and 112. No secondary operations, such as pierc-
ing, are required. The grooves may be molded into the
valve body at the time it is formed.

What is ciaimed is:

1. A valve for a pressurized package containing a prod-
uct to be dispensed under the pressure of a gaseous
propeilant normally occupying. the head space of the
package, said valve comprising a valve body defining an
interior chamber, said valve body having a cylindrical
portion adapted to receive a hollow dip tube, an inlet
orifice on said cylindrical portion communicating the
interior chamber with the dip tube, a continuously open
longitudinai passageway formed in the outer periphery of
the cylinderical portion of the valve body communicating
the head space of the package with the interior of said
dip tube upstream of said inlet orifice, and valve means
for controlling the discharge of the product from said
interior chamber.

2. A valve for a pressurized pac&ace as set forth in
claim 1 wherein said hollow dip tube is adapted to be
receive on the cylindrical portion of the valve body so
as to close off one side of the passageway formed in the
cuter periphery thereof.

3. A valve for a pressurized package containing a

product to be dispensed under the pressure of a gaseous
Drovedant normally occupying the head space of the
package, said valve comprising a valve body having a
portion defining an intericr chamber and a cyhndncal
portion depending therefrom, said cylindrical portion
being adapted to receive a hollow dip tube and having an
*nlet orifice therein commumcatmg the interior chamber
in the valve body with the dip tube, a continuously open
passageway in the outer periphery of the cylindrical por-
tion of the valve body and in the end portion of the
valve body defining the interior chamber commumcatmg
the head space of the package with the interior- of said
dip tube upstream of said inlet orifice, said dip tube
being adapted to extend over said cylindrical portion so
as to close off one side of the passageway therein, and
valve means for conirolling the discharge of the product
from said interior chamber.
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