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The present invention relates in general to.dis-
pensers and more especially to a dispenser of the
type which utilizes fluid pressure for.expelling.a
liquid medium into the atmosphere in the form
of a fine mist or-aerosol spray, the invention per-
taining in particular to improved valve means
for effecting the emission of the aerosol spray
from the dispenser.

An object of the invention is to provide a su-
perior valve means for a liquid-spray dispenser.

A further object of the invention is to provide
a liquid-spray -dispenser with superior wvalve
means of durable, economical and dependable
construction. : .

A still further object of the invention is-to pro-
vide a liquid-spray dispenser with improved valve
means which serves to effect both the release of
a liquid medium from the dispenser and a
diminution in the size of the particles of the lig-
uid so as to form an aerosol spray.

Other objects and advantages-will appear to
those skilled in the art from the following, con-
sidered in conjunction with the accompanying
drawings.

In the accompanying drawings, in which. cer-
tain modes of carrying out the present invention
are shown for illustrative purposes:

Fig. 1 is a side elevation of a dispenser embody-
ing the improved valve means of this invention;

Fig. 2 is an enlarged broken side elevation in
section of the dispenser of Fig. 1 with the valve
in its closed position;

Fig. 3 is an enlarged fragmentary side eleva~
tion of the dispenser .similar to Fig. 2 but show-
ing the valve in its open position;

Fig. 4 is a transverse section . of the dispenser
on line 4—4 of ¥ig. 2; :

Fig. 5 is a perspective view of the manually-

operated lever for actuating the valve; and
' Fig. 6 is a perspective view of the composite
valve and valve spring of the valve means of the
dispenser. .
For the purpose of illustrating the improved
aerosol valve means, the latter is embodied in a
dispenser which, as shown in Figs. 1 and 2, com-
prises a container or can indicated generally at
10, provided at its lower end with a.concave bot-
tom 11 and at its upper open end with.a rolled
rim 12-to which the end-closure or cap [3 of the
dispenser is permanently secured by a rolled
crimped joint. Containers of this type are gen-
erally known to the trade as the Crown-Can
type of container and while this type of contain-
er is shown herein to illustrate an exemplary em-

bodiment of the improved valve means of this -
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invention, it will be understood that the valve
means may be used with other types of contain-
ers and with end-closures or caps secured to the
open end of a contginer by a fluid-tight fasten-
ing means other than the rolled crimped joint
which characterizes the container shown herein.
“The improved valve means for effecting the
dispersion of an aerosol spray is shown assembled
in -the aforesaid container cap {3 which com-
prises a-substantially conical-shaped base portion
14 provided at its outer edge with an annular de-
pending -flange 15 for supporting the cap on the
rolled rim 12 of the can, the junction between
the periphery of the base portion {4 of the cap
and the upper edge of the flange {5 comprising
an anpular indenture in the outer face of the
cap. Oppogsite to the annular indenture -and
formed thereby on the underside of the base por-
tion {4 of the cap is an annular bead (6.
TFormed integrally with the narrow upper end
of the conical base portion {4 of the cap is g hol-
low neck portion {71 of reduced diameter having
an imperforate top. wall, to the underside of
which s secured a valve seat {8 which, in the

5 present embodiment of the invention, comprises

a relatively thin resilient disk formed of rubber or
a rubber-like material. Fixedly secured by
means of an internal annular bead or equivalent
means. on the inside of the neck portion {7 of
the cap below the valve seat i8 and in a horizon-
tal plane .substantially parallel thereto, is an
apertured gasket 19 which is formed of rubber

- or a rubber-like material and provides an ex-
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pansion chamber 28 in the upper end of the neck
portion of the cap, hetween the gasket {8 and the
valve seat 8. A radial aperture 2{ is provided
in the wall-of the neck portion of the cap form-
ing the expansion chamber 20 and serves as the
nozzle -or discharge opening of the dispenser.
The valve-of the dispenser is adapted to func-
tion both as a closure member for closing off the
interior -of the container from the aforesaid ex~
pansion chamber 20 of .the cap; and as an out-
let -passage for conducting the volatile solution
within ‘the -container to the exparnsion chamber.
As shown especially well in Figs. 2, 3 and. 6, the
valve is a composite member comprising a sub-
stantially tubular valve nose 22 provided at its
upper end with an apertured end wall 23 and
at its opposite-lower-end with an integral circum-
ferential enlargement or skirt 24; and-a resilient
dish-shaped diaphragm 2% which is preferably
formed integrally with the skirt 24 .of the valve
nose -and concentric ‘thereto, the diaphragm 25
being biased normally o -hold the valve nose 22
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in its normal valve closing position, wherein its
upper apertured end wall 22 is engaged against
the aforesaid valve seat 18. The valve nose 22
is adapted to project up through the central
aperture of the gasket 19, wherein the size of the
aperture and the nature of the gasket material
are such that the gasket adheres to the valve
nose and forms a fluid-tight seal therewith.

In the embodiment shown, the aforesaid dia-
phragm is a thin sheet of resilient metal such
as, for example, aluminum bronze or an equiva-
lent metal alloy, from the center of which the
tubular valve nose is drawn as an integral part
thereof, the over-all diameter of the diaphragm
being such that its outer peripheral edge is adapt-
ed to be engaged hetween the aforesaid annu-
lar bead 16 of the cap and the rolled rim of the
container. Seated on the upper edge of the an-
nular rolled rim 12 of the container beneath the
underside of the peripheral edge of the dia-
phragm is a sealing gasket 26, which, in the em-
bodiment shown, comprises a resilient annulus
formed of rubber or & rubber-like material. By
so assembling the diaphragm and its sealing gas-
ket on the rolled rim of the can, and thereafter
crimping the flange 15 of the cap 13 thereover to
permanently secure the cap thereto, the periph-
eral edge of the resilient diaphragm and the
sealing gasket 26 are tightly pinched between the
annular bead 16 of the eap and the rolled rim
of the container.

With the resilient diaphragm 25 supported
thus within the cap (3, the diaphragm serves
as the valve spring for normally urging the ap-
ertured end wall of the valve nose against the
valve seat in the neck portion of the cap; and
for returning the valve to its valve seat after the
valve has been unseated therefrom in the man-
ner hereinafter described. In addition to the
inherent resiliency of the diaphragm, the pres-
sure of the gas within the can may act on the
underside of the diaphragm to urge the aper-
tured end wall of the valve nose against the
valve seat; and to return the valve nose to its
valve seat after the valve has been unseated.
Although the resilient metal diaphragm has been
described as biased so as to hold the valve nose
against the valve seat, it is within the purview
of the invention to bias the diaphragm so that

it holds the valve nose away from the valve seat

and to rely on the internal gas pressure alone
to hold the valve nose against the valve seat,
thereby reducing the force exerted by the valve
nose against the valve seat. Although a resili-
ent metal diaphragm is a preferred form of valve
spring, it is also within the purview of the in-
vention to form the diaphragm of other suitable
materials such as, for example, rubber or a rub-
ber-like material, and to join the rubber dia-
phragm to the skirt of the valve nose by any
suitable fasfening means.

As pointed out above, the valve nose 22 and
more particularly its apertured end wall is adapt-
ed normally to be held by the resilient force of
its diaphragm 25 in engagement with the valve
seat (8. In order to unseat the valve nose from
its valve seat, 2 manually-operated lever arm 217
is employed which, as shown especially well in
Fig. 5, comprises substantially flat metal stock,
the outer end of which is offset with respect to
its inner end to provide a finger grip 28 which
is adapted to project substantially radially
through an aperture 29 (see Fig. 4), in the base
portion of the cap. Adjacent the opposite or in-
ner free end of the valve-actuating lever is an
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aperture 30, the diameter of which is greater
than the diameter of the valve nose 22 so that
the lever may engage freely thereover. How-
ever, as noted especially well in Fig. 2, the ap-
erture 30 of the valve-actuating lever arm is
sufficiently smaller than the -circumferential
skirt 24 at the base of the valve nose 22 so that
the lower edge of the aperture 38 of the lever
arm rests freely on the shoulder of the circum-
ferential skirt at the lower end of the valve
nose. In this manner, the inner free end of
the lever arm is held normally against the un-
derside of the base portion 14 of the cap at
the juncture of its neck portion, the valve-ac-
tuating lever arm being thus a lever of the sec-
ond class, wherein by pressing down on its out-
wardly extending finger grip 28, the lever will
fulerum about its inner free end against the
underside of the cap to deflect the resilient dia-
phragm and displace the valve nose 22 down-
wardly, thereby to unseat its apertured end wall
from its valve seat. On releasing the finger
grip of the lever arm, the combined forces of
the deflected diaphragm and the internal gas
pressure (or the force of the internal gas pres-
sure alone, providing no diaphragm force or
spring is used) will return the latter to its nor-
mal position and thereby move the valve nose
upwardly to re-engage its valve seat, the valve-
actuating lever arm being simultaneously swung
upwardly into its normal position. Since the
gasket 19 is formed of a rubber or rubber-like
material which is adapted to adhere to and
form a fluid tight seal with the valve nose 22,
the center portion of the gasket will be moved-
in-shear or deflected in response to the move-
ment of the valve nose to and from its valve
seat. For brevity, the term “valve means” as
used herein shall denote the composite valve,
the valve seat, the valve-operating lever and
the cap having the discharge opening therein.

As pointed out gbove, the composite valve is
adapted to serve as an outlet passage for con-
ducting a fluid medium within the container to
the expansion chamber from whence the fluid
medium escapes by way of the nozzle into the
atmosphere. To this ‘end, the tubular valve
nose 22 is provided with a feed pipe 31 compris-
ing, preferably, a rigid metal tube fixedly se-
cured at its upper end within the valve nose
and provided at its lower end with a circum-
ferential enlargement over which the upper end
of a flexible rubber feed tube 32 is strefched and
thereby supported by the valve within the in-
terior of the container, the lower end of the
flexible feed tube 32 being arranged to extend
downwardly to the bottom of the container to

“a point adjacent the outer edge thereof.

To use the dispenser of the type shown herein
and described above, the container {0 is charged
in any suitable manner with a quantity of ligui-
fied gas such as, for example, Freon, or a2 ma-
terial which is highly volatile at atmospheric
pressures, the Freon or equivalent fluid being
preferably in solution with the liquid medium to
be dispersed. By way of example, the liquid
medium in solution may be an oil, wax, insecti-
cide, deodorant, or the like. In charging the
container with the highly volatile solution, the
container is not entirely filled, a space being left
above the surface of the solution for the develop-
ment of vapor pressure. In the ecase of a solu-
tion embodying the liquified gas Freon, the vapor
pressure developed in the container will be of
the order of 35 to 45 pounds per square inch,
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THus, upon’ depréssing the finger grip of the

valve-actuating léver, the nose 22 of the valve
will ' be moved downwardly off of its seat, thereby
uncovering the aperture in the end wall of the
valve nose so as to open the outlet passage of
the valve to atmospheric pressure. Immediately,
the vapor pressure within the container forces
the liquid therein up through the flexible feed
tuhé into the outlet passage of the valve and
from thence throuigh. the aperture in the upper
end wall thereof into the expansion chamber
and from thence through the aperture or dis-
chargé opéning to thé atmosphere. Inasmuch
as the liquid solution passés from the outlet pas-
sage into an expansion chamber by way of a
relatively small aperture and from the expansion
chamber through a relatively small aperture to
the atmosphere, the liquid solution is broken up
into extremely small particles by the combined
mechanical dispersion of the liquid effected by
its passage through the small apertures, and. by
the explosive action of the highly volatile solu-
tion escaping into the atmosphere. As a result,
the liquid solution is dispersed from the nozzle
of the dispenser in the form of highly divided
particles or aerosol spray.

The valve means of the dispenser is thus char-
acterized by its relatively simple, economical and
durable construction embodying the combined
functions of a valve, and liguid-dispersion means
for controlling both the release of the liquid solu-
tion, and the diminution of the liquid particles,
to provide an aerosol spray.

The invention may be carried out in other
specific ways than those herein set forth without
departing from the spirit and essential char-
acteristics of the invention, and the present em-
bodiments are, therefore, to be considered in all
respects as illustrative and not restrictive, and
all changes coming within the meaning and
equivalency range of the appended claims are
intended to be embraced therein.

I claim: .

1. In 2 dispenser having an end-closure and
a nozzle, the combination including: a valve-
seat in said end-closure; an apertured resilient
gasket secured in said end-closure and spaced
vertically below said valve-seat to form an ex-
pansion-chamber opposite said nozzle; a valve
comprising a valve-nose having a passage there-
through, an apertured wall at one end thereof
and an integral resilient diaphragm at its op-
posite end,.said resilient diaphragm being ar-
ranged to support said valve in said dispenser
and normally to hold the apertured end wall of
said valve-nose .on said valve-seat; feed-means
arranged to connect the passage of said valve-
nose with the interior of said dispenser for de-
livering a liquid solution under pressure into the
passage of said valve-nose; and means arranged
to actuate said valve to move the apertured end
wall of said valve-nose off of said valve-seat so
as to release the solution under pressure within
the passage of said valve-nose for dispersion into
the atmosphere through the nozzle of said end-
closure. .

9. In 3 dispenser having an end-closure and
a nozzle, the combination including: a valve-
seat in said end-closure adjacent said nozzle;
an apertured resilient gasket secured in said
end-closure and spaced vertically below said
valve-seat to form an expansion-chamber in said
end-closure: a valve comprising a tubular valve-
nose having an apertured end wall at its upper
end and an integral resilient diaphragm at its

6
opposite lower ehd arranged to support said valve
in said dispenser and nermally to hold the upper
apertured-end wall of said valve-nose on said
valve-seat with said valve-nose projecting
through the apertured resilient gasket and form-
ing a fluid-tight seal therewith; a tube drranged
to connéct the lower end of said tubular valve=
nose with the interior of said dispenser for de-
liveriig a liguid solution under pressure into
said tubular valveinose; and a valve-actuating
lever constructed and arranged to be supported
intermediate its opposite ends-on said-valve; ohe
end-of said lever being fulecrumed on the under-

 side of said end closure and the opposite end of
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said lever béing arranged to project outwardly
through an aperture of said end-closure for marn-
ual mahipulation thereby to move the apertured
end wall of said tubular valve-nose off of said
valve-seéat, so as to release the solution under
préssuré Wwithin said tubular valve-nose into said
expansiofi-chamber - for dispersion therefrom into
the atmosphere through the nozzle of said end-
closure. .

3. In a dispenser for fluid under pressure, the
combination including a container having an
end-closure fixed thereto, said end-closure having
s discharge opening therein, a valve-seat in said
end-closure adjacent said discharge opening, a
valve mounted within said end-closure for move-
ment relative thereto and having a passage which
opens at one end adjacent said valve-seat and at
the other end into the interior of said container
for delivering fluid in said container to said dis-
charge opening, resilient means disposed between
said container and said valve to support the latter
and normally to hold it with said one end of the
valve passage against said seat to close off said
passage, and valve-actuating means arranged to
move said valve away from said valve-seat against
the pressure of said resilient means so as to re-
lease said fluid from said container for dispersion
through said discharge opening.

4. A dispenser as defined in claim 3, wherein
said valve comprises & tube and. said resilient
means comprises a diaphragm secured adjacent
its periphery to said container and engaging said
tube so as to urge one end thereof against said
valve-seat. )

5. A dispenser as defined in claim 4, wherein
said diaphragm is in integral engagement with
said tube. .

6. A dispenser as defined in claim 3, wherein
said valve-actuating means comprises a lever
supported intermediate its opposite ends by said
valve, one end of said lever being fulcrummed
on said end-closure and the opposite end of said
lever being arranged to project outwardly through.
an aperture in said end-closure for manual ma-
nipulation.

7. In a dispenser for fluid under pressure, the
combination including a container having an end-
cl_osure fixed thereto, said end-closure having a
discharge opening therein, a valve-seat in said
gnd—closure, an apertured resilient gasket secured
in said end-closure and spaced from said valve-
sgat to form an expansion chamber adjacent said
discharge opening, a valve mounted within said
apertured gasket for movement relative to said
end-closure and forming a gas and fluid tight
seal with said gasket, said valve having a passage
which opens at one end adjacent said valve-seat
and at the other end into the interior of said
container for delivering fluid in said container to
said discharge opening, resilient means disposed
between sald container and said valve to support
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the latter and normally to hold it with said one
end of the valve passage against said seat to close
off said passage, and valve-actuating means ar-
ranged to move said valve away from said valve-
seat against the pressure of said resilient means so
as to release said fluid from said container for
dispersion through said discharge opening.

-.8. In a dispenser for fluid under pressure, the
combination including a container having an
end-closure fixed thereto, said end-closure hav-
ing a discharge opening therein, a valve-seat in
said end-closure adjacent said discharge opening,
a tubular valve mounted within said end-closure
for movement relative thereto and having one
end thereof -adjacent said valve-seat, resilient
diaphragm means disposed between said con-
tainer and said tubular valve to support the
latter, said diaphragm means being subJected to
the pressure within said container to urge said
end of said tubular valve against said valve-seat,

and valve-actuating means arranged to move said’
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tubular valve away from said valve-seat against
the pressure of said resilient diaphragm so as to
release said fluid from said container for dis-
persion through said discharge opening.

9. A dispenser as defined in claim 8, wherein
said resilient diaphragm is integral with said
tubular valve and is secured adjacent its periph-
ery to said container, said diaphragm being biased
to assist the pressure in said contairer in urging
said valve against said valve-geat.

JAMES B. RESWICK,

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name ) Date
1,259,298 Scheid ~___________ Mar. 12, 1918.
1,875,821 Nazare oo . Sept. 6,.1932

‘ FOREIGN PATENTS
Number Counftry . Date
169,121 - Switzerland __.____ May 15, 1934



