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My present invention relates to a valve assembly for the 
controlled discharge of ?uids, such as aerosols, stored un 
der pressure in a container. 
An objectof this invention is to provide means for ef 

fectively utilizing a maximum of the available ?uid pres 
sure within the container for normally maintaining the 
valve closed while enabling it to be opened by simple 
pushbutton action, thus insuring effective closure even 
with valves of small dimensions and dispensing with the 
need for larger, more expensive seals. 

Another object of this invention is to provide a valve 
assembly of this type which can be made for the most 
part or in its entirety of plastic materials which readily 
lend themselves to mass-production techniques and which 
are not subject to harmful corrosive action. 

It is also an object of the instant invention to provide 
means for holding such valve assembly tightly against the 
rim of a container opening into which the assembly may 
thus be ?tted as a lid therefor. 
A feature of my invention resides in the provision, 

within an at least partly displaceable (e.g. deformable) 
valve cap having an outlet for the ?uid to be discharged, 
of a relatively rigid support forming a preferably frusto 
conical seating surface ahead of a tubular boss of greatly 
reduced diameter which extends toward the outlet. A 
flexible diagram, constituting a displaceable valve body, 
is normally urged under the internal container pressure 
against this seating surface from which it may be lifted 
by pressure upon a portion of the valve cap juxtaposed 
with a tapering extension of that diaphragm projecting 
from the tubular boss. The space then created between 
the diaphragm and its seat communicates with the interior 
of the container through one or more apertures in the 
midportion of the diaphragm whence, e.g. in the case of 
an aerosol container, a tube of relatively reduced diameter 
may lead toward the bottom of the container. This tube 
could be integral with the diaphragm which in turn may 
also be secured to the valve cap. Moreover, a stored 
force such as that of an auxiliary spring may be used to 
supplement the internal fluid pressure in keeping the valve 
closed. 

Another feature of my invention resides in the provision 
of a lid for the container which forms an extension of the 
diaphragm support and has a re-entrant portion provided 
with an annular groove to receive a resilient sealing ring. 
This ring serves to urge the periphery of the lid into ?rm 
contact with the surrounding container mouth and may' 
at the same time be used as a means for holding the valve 
cap in place. 
The above and, other objects, features and advantagesv 

of my invention will become more fully apparent from 
the following detailed description, reference being made 
to the accompanying drawing in which: 

FIG. 1 is an elevational view, partly in section, of an 
aerosol container equipped with a valve assembly accord 
ing to the invention; and ' ' 

FIG. 2 is a sectional elevational view of a modi?ed 
valve assembly according‘ to the invention. ' 

In FIG. 1 I have shown a container 10 whose open top 
is bounded by an annular bead 11, the mouth opening de 
?ned by this bead being occupied by a lid generally desig_ 
nated 12. Member 12 has a peripheral lip 13 embracing 
the bead 11 with rounded ledges 13’ and 13", a re-entrant 
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portion 14 forming an annular groove 15, and a central 
part including an upwardly converging frustoconical valve 
seat 16 merging with a tubular boss 17. The lid 12 may 
consist of a relatively rigid material, e.g. a metal such as 
galvanized iron or a hard plastic such as a polyamide. 
The central part 16, 17 of lid 12 forms a support for a 

more highly ?exible diaphragm 18 which is urged against 
the underside of valve seat 16 by the internal pressure of 
container 10 (arrows A) and has a substantially frusto~ 
conical extension 19 ?tting inside boss 17, the elements 
18 and 19 being part of a valve body generally desig 
nated 20. This body may be injection-molded, for exam 
ple, from high-pressure or low-pressure polyethylene. 
One or more ori?ces 21 in the midportion of diaphragm 
18 communicate with the interior of a dependent central 
nipple 22 which receives a syphon tube 23 bonded or 
otherwise secured thereto. Valve seat 16 is shown pro 
vided with several annular ridges 16’ designed to prevent 
any leakage of ?uid between members 12 and 20 when 
the freely’ displaceable body 20 is in its illustrated posi 
tion of closure. In this position the tip of extension 19 
lies just below the top of a deformable valve cap 24 which 
may be made of the same resilient material as valve body 
20 or of some similar substance. Cap 24 is formed with 
a central chamber 25, receiving the upper end of extension 
19, and with a passage 26 constituting a lateral outlet for 
the discharge of fluid reaching the chamber 25 upon dis 
lodgment of the valve body 20 from its seat by ?nger 
pressure (arrow B) upon the top of cap 24. 
A resilient sealing ring 27, preferably of synthetic elas 

tomeric material, is imbedded in the groove 15 and has 
annular ridges 2'7’ ?rmly gripping the edge of cap 24 to 
clamp it in place. Ring 27 also bears outwardly upon 
the inner periphery of lid 13 to insure a tight joint between 
the latter and the bead 11 of container 10. Downward 
pressure exerted upon the valve cap 24 will communicate 
itself to the ring 27 and will further enhance its retaining 
action. It will be apparent that the presence of this ring 
enables the lid 12 or at least its lip 13 to be made from, 
a somewhat ?exible (e.g. elastomeric) material without 
impairment of the seal around the container mouth. 

In FIG. 2, in which elements corresponding to those of 
FIG. 1 have been given similar reference numerals aug 
mented by a “l” in the position of the hundreds digit, the 
lid 112 is substantially identical with lid 12 of the-pref 
ceding embodiment except for the omission of ridges 16', 
whereby its frustoconical seat portion engages with'its full 
under-side the adjoining surface of valve'body 120. Ring 
1.27 is here shown.to lack the ridges 27’ 'of ring 27 and to 
be overlain by the valve cap 124 which in turn is posi 
tively connected with the body 120 by suitable fastening 
means here shown as a screw 128. The chamber 125 
is thus given an annular form which is favorable for the 
creation of vortices whereby the atomization of the aerosol‘ 
spray is enhanced. Moreover, the syphon tube 123 is 
shown in FIG. 2 as an integral appendage of valve body 
120. Finally, a spring 129 has been interposed between 
the central portion of lid 112 and the surrounding cap 124' 
to increase the contact pressure between the valve body 
120 and its seat when the container is not in use. ' 

It will be apparent that the cap 124 of FIG. 2 could 
also be rigid (e.g. metallic) since in that case the ?nger 
pressure applied during opening of the valve will'be ab-: 
sorbed by the resilient sealing ring 127. The restoring 
force exerted upon the valve body 120 by the cap 124, 
by virtue of its own elasticity and/or that of ring 127, 
will further improve the contact pressure of the valve 
even if spring 129 is omitted. 

Modi?cations of the speci?c structures described and 
illustrated, including combinations of compatible fea 
tures from the two embodiments particularly disclosed, 
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are of course possible and should be considered as com 
ing within the spirit and scope of my invention as de?ned 
in the appended claims. 

I claim: 
1. A valve assembly for the controlled discharge of 

a ?uid under pressure from a storage container therefor, 
comprising a support with a tubular boss and a surround 
ing generally frustoconical seating surface converging to— 
ward said boss, a valve body displaceable relatively to 
said support, said valve body including a generally frusto 
conical diaphragm adjacent said seating surface and a 
tapering extension of said diaphragm projecting through 
said boss, said diaphragm being exposed to the ?uid 
in said container for being normally pressed thereby 
against said seating surface, and a valve cap with a dis 
placeable portion overlying said extension, said cap being 
provided with an outlet, said diaphragm having an aper 
tured midportion opening into said boss upon inward dis 
placement of said extension through the intermediary of 
said displaceable portion whereby ?uid from said con 
tainer may pass from said boss toward said outlet. 

2. A valve assembly according to claim 1 wherein 
said seating surface is provided with annular ribs extend 
ing toward said diaphragm. 

3. A valve assembly according to claim 1, further 
comprising a central tube secured to said valve body 
opposite said extension and opening toward said mid 
portion. 

4. A valve assembly according to claim 3 wherein said 
tube is integral with said valve body. 

5. In combination, a container for a ?uid under pres 
sure, said container having an opening, a lid seated in said 
opening, a support rigid with said lid having a central 
portion provided with a tubular boss directed outwardly 
from said container and a surrounding seating surface, a 
valve body displaceable relatively to said support, said 
valve body including a diaphragm adjacent said seating 
surface and a tapering extension of said diaphragm 
projecting outwardly through said boss, means including 
the pressure of ?uid in said container normally urging 
said diaphragm against said seating surface, a valve cap 
with a displaceable portion overlying said extension, said 
cap being provided with an outlet, said diaphragm hav 
ing an apertured midportion opening into said boss upon 
inward displacement of said extension through the in 
termediary of said displaceable portion whereby ?uid 
from said container may pass from said boss toward 
said outlet, said lid having a re-entrant portion with an 
annular groove surrounding said central portion, and an 
elastic sealing ring in said groove urging a peripheral part 
of said lid into contact with the rim of said opening. 

6. The combination according to claim 5 wherein said 
cap extends into said groove and contacts said ring. 

I 7. The combination according to claim 6 wherein said 
cap has an edge clamped in said groove between said 
central portion and said ring. 

8. The combination according to claim 7 wherein said 
ring has annular ridges bearing upon said cap. 

9. The combination according to claim 5 wherein said 
cap is positively connected with said extension. 

10. The combination according to claim 9 wherein said 
cap is formed with an annular vortex chamber communi 
cating with said outlet and surrounding said extension. 

11. The combination according to claim 5, further com 
prising spring means on said support bearing upon said 
valve body for helping maintain said diaphragm in contact 
with said seating surface. 

12. The combination according to claim 5, further 
comprising a syphon tube depending from said valve 
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body toward the bottom of said container, said tube open 
ing toward said midportion. 

13. In combination, a container for a ?uid under pres 
sure, said container having an opening, a lid seated in 
said opening, a support rigid with said lid having a cen 
tral portion provided with a tubular boss directed out 
wardly from said container and a surrounding generally 
frustoconical seating surface converging outwardly to 
ward said boss, a valve body displaceable relatively to 
said support, said valve body including a generally frusto 
conical diaphragm adjacent said seating surface and a 
tapering extension of said diaphragm projecting out 
wardly through said boss, means including the pressure 
of ?uid in said container normally urging said diaphragm 
against said seating surface, and a valve cap with a dis 
placeable portion overlying said extension, said cap being 
provided with an outlet, said diaphragm having an aper 
tured midportion opening into said boss upon inward dis 
placement of said extension through the intermediary of 
said displaceable portion whereby ?uid from said con 
tainer may pass from said boss toward said outlet. 

14. In combination, a container for a ?uid under pres~ 
sure, said container having an opening, a lid seated in 
said opening, a support rigid with said lid having a cen 
tral portion provided with a tubular boss directed out 
wardly from said container and a surrounding seating 
surface, a valve body displaceable relatively to said sup 
port, said valve body including a diaphragm adjacent said 
seating surface and a tapering extension of said diaphragm 
projecting outwardly through said boss, means including 
the pressure of ?uid in said container normally urging 
said diaphragm against said seating surface, and a 
resiliently deformable valve cap with a yieldable portion 
overlying said extension, said cap bearing upon said sup 
port and being provided with an outlet, said diaphragm 
having an apertured midportion opening into said boss 
upon inward displacement of said extension through the 
intermediary of said yieldable portion whereby ?uid from 
said container may pass from said boss toward said out 
let, said lid having a re-entrant portion with an annular 
groove surrounding said central portion, and an elastic 
sealing ring in said groove urging a peripheral part of 
said lid into contact with the rim of said opening. 

15. In combination, a container for a ?uid under pres— 
sure, said container having an opening, a lid seated in 
said opening, a support rigid with said lid having a cen 
tral portion provided with a tubular boss directed out 
wardly from said container and a surrounding generally 
frustoconical seating surface converging outwardly to 
ward said boss, a valve body displaceable relatively to 
said support, said valve body including a generally frusto 
conical diaphragm adjacent said seating surface and 
a tapering extension of said diaphragm projecting out 
wardly through said boss, means including the pressure 
of ?uid in said container normally urging said diaphragm 
against said seating surface, and a resiliently deformable 
valve cap with a yieldable portion overlying said exten 
sion, said cap bearing upon said support and being pro 
vided with an outlet, said diaphragm having an apertured 
midportion opening into said boss upon inward displace 
ment of said extension through the intermediary of said 
yieldable portion whereby ?uid from said container may 
pass from said boss toward said outlet. 
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