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ABSTRACT: A one-piece valve having a tubular body to one 
of which there is integrally attached a closure member which 
is compressed within the bore of the tubular body to seal the 
same when subjected to pressure forces acting on the end of 
the valve. 
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ONE-PIECE VALVE 
The present invention relates to valves and more particu 

larly to a valve adapted for use in pressurized containers for 
either charging the container or dispensing the contents 
therefrom. 

It is a principle object of the present invention to provide a 
?uid pressure responsive valve made as a single unitary piece 
and having fluid passage means formed therein and an integral 
plug which is compressible within the ?uid pressure means to 
seal the passages when ?uid pressure forces are imposed on 
the valve and to be released from compression to open the 
passages when a force opposing the ?uid pressure forces is ap 
plied on the plug. 

It is another object of the present invention to provide a 
simple one piece valve which is made from a resilient com 
pressible material and having ?uid passage means and an in 
tegral closure which is operative to close the passage when the 
valve is compressed 

It is still another object taken in conjunction with the im 
mediately foregoing object in which the valve is constructed 
and arranged so that the integral closure effectively seals the 
?uid passage means upon application of a ?uidized pressure 
force on said valve. 

It is another object to provide a one-piece valve capable of 
being applied to a pressurized container to serve as either a 
charging valve to charge the container with a pressurized ?uid 
or as a dispensing valve for dispensing the contents from the 
container. 

It is still a further object of the invention to provide a pres 
surized container having an opening in which there is inserted 
a one-piece valve made from a ?exible and compressible 
material and having a ?uid passage means and an integral clo 
sure member which is compressed within the ?uid passage to 
seal the latter when the container is charged with a ?uid under 
pressure. 
The foregoing objects are generally accomplished by a one 

piece valve made from a ?exible and compressible material 
and includes a substantially tubular body having a closure 
member ?exibly attached adjacent one end thereof extending 
into the bore of the tubular body and‘compressed therein to 
seal the bore when the end is subjected to pressures greater 
than atmospheric within the container. 
More particularly, the one-piece valve is insertable into an 

opening of a container so as to compress the tubular body in 
termediate the ends thereof and into engagement with the clo 
sure member in the ?uid passage means. The valve is inserted 
into the container so that the ?uid under pressure within the 
container acts on the ?exibly connected end of the closure 
member to compress the plug into the bore and thereby seal 
the ?uid within the container. The valve is opened by a force 
applied on the end of the closure member opposite to that on 
which the ?uid pressure forces are applied thereby to release 
the closure member from compression within the bore and 
provide a passage through the tubular body. 

Further objects and features will hereina?er appear. 
In The Drawing: 
FIG. 1 is a perspective view of a pressurized container hav 

ing a dispensing valve and a charging valve embodying the 
structure of the present invention; 

FIG. 2 is an enlarged fragmentary sectional view taken 
along the bottom of the container and illustrating the valve of 
the present invention prior to being inserted into a charging 
opening; 

FIG. 3 is a fragmentary view of the valve inserted in the 
charging opening; 

FIG. 4 is an illustration of the valve during the charging 
operation for charging ?uid under pressure into the container; 

FIG. 5 is a cross-sectional view similar to FIGS. 2 to 4 inclu 
sive but showing the sealed position of the valve after the 
charging operation is completed; 

FIG. 6 is a cross-sectional view taken generally along the 
lines 6-6 of FIG. 4; 
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2 
FIG. 7 is a cross-sectional view taken generally along the 

lines 7-7 of FIG. 1 and in particular showing the valve of the 
present invention applied as a dispensing valve. 

Referring now to the drawing, there is shown a container or 
can 10 of the type generally used for dispensing aerosol 
products. The aerosol container 10 embodies generally a 
charging valve 11 and a dispensing valve‘ 11a both incorporat 
ing the structure of the present invention. The aerosol con 
tainer 10 includes a generally cylindrical metal body 12 en 
closed at the upper end by an upper domed shaped closure 13. 
The closure 13 is secured to the body 12 by means of a con 
ventional double seam. Attached to the dome closure 13 as by 
clinching in the standard manner is a closure disc 14 on which 
the dispensing valve 11a is mounted. 

Attached to the bottom or under side of the container body 
12 is an end closure plate 17 also secured to the body by 
means of a double seam 18. The end closure plate 17 includes 
an axial recess 19 in which there is formed an opening 21 
bounded by an upwardly projecting ?ange 22. Seatable within 
the opening 21 is the charging valve 11 of the present inven 
tion as illustrated in FIGS. 1 to 6. The charging valve 11 serves 
to charge the container with a ?uid under pressure to provide 
the propellant force for dispensing the product from the 
aerosol container 10. In this connection, it should be men 
tioned that the propellant ?uid may be incorporated into the 
product to be dispensed therewith as is common practice in 
aerosol containers, or the propellant may be maintained 
separate from the product to be dispensed as in a container 
having a product bag or the like on which the propellant acts. 
The latter type containers are generally known as dual com 
partment aerosol containers. 
The charging valve 11 comprises a tubular body 23 of 

generally cylindrical cross section. The valve 11 is made from 
a ?exible and resilient material such as natural or synthetic 
rubber or plastic such as polyurethane and the like and is in 
serted into the charging opening or ori?ce 21 on the underside 
of the container 10. 
As shown, the tubular body 23 is formed at one end with an 

upper truncated dome section 24 for facilitating the insertion 
of the valve into the opening 21. Contiguous with the trun 
cated dome section 24 is a cylindrical section 26 which is of 
larger diameter than the ori?ce 21. An annular groove 27 is 
formed at the lower end of the cylindrical section 26 and ac 
commodates the upstanding ?ange 22 bounding the opening 
21 therein. Extending from the lower end of the annular 
groove 27 is an enlarged horizontal ?ange 30, which is accom 
modated within the axial recess 19 in the end closure 17 to 
prevent lateral movement of the valve 11 when inserted within 
the opening 21. 
The bore 28 of the tubular body is formed with a large bore 

section 29, an intermediate bore section 31 and a small bore 
section 32. The large bore section 29 and intermediate bore 
section 31 de?ne a shoulder 33 at the juncture thereof. In 
tegral with the shoulder 33 and extending into the large bore 
section 29 is an annular ?exible web 34. Formed in the web 34 
is a plurality of ports or openings 36 which provide communi 
cation between the upper bore section 29 and the inter 
mediate bore section 31. 

Extending from an integral with the web 34 is a downwardly 
projecting closure member or plug 37 which is of lesser diame 
ter than the intermediate bore section 31 and small bore sec 
tion 32 as shown in FIG. 1. However, upon insertion of the 
valve 11 into the ori?ce 21 the resilient tubular 16 is com 
pressed thereby to constrict the intermediate bore section 31 
as shown in FIG. 3. In this position, the lower end of the plug 
37 remains spaced above a shoulder 37 formed at the juncture 
of the intermediate bore section 31 and small bore section 32 
which is also constricted. Thus the plug 37 closes the valve 11 
so that ?uid is unable to pass between the bore sections 31 and 
32 and the large bore section 29 via the ports 36 in the web 34. 
To open the valve 11 to charge ?uid into the container body 

11, a charging head assembly 38 is placed into engagement 
with the outer surface of the end closure 17 of the container as 
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shown in HO. 4. The charging head assembly 38 may include 
a reciprocal spindle 39 which upon elevation is operative to 
engage and force the plug 37 upwardly out of the constricted 
portion of the intermediate bore section 311 so that the 
sidewall of the plug 37 is spaced from the wall of the inter 
mediate bore section 3i to provide an annular passage 40. In 
this position of the plug 37, ?uid is free to flow through the an 
nular passage M and via the'web ports 36 into the container 
body ll ll. 
The propellant or pressurized ?uid is charged into the con 

tainer body llll from a suitable source of ?uid (not shown) via 
spindle bore 411. As shown in MG. 4, the charged ?uid ?ows in 
the direction of the arrows through the bore .ill and outwardly 
through inclined passages Ma into the intermediate bore sec 
tion 311 and through the annular passage d0 into the container 
body it via the ports 3%. 
When the container body it is fully charged, the spindle 33 

is retracted and the container end 17 is displaced out of en 
gagement with the charging head assembly 33. At the same 
time, the pressure forces of the pressurized fluid within the 
container body llll act on the upper end or face d2 of the plug 
37 force the latter downwardly into the constricted portion of 
the intermediate bore section 311. in this connection, it is to be 
noted that the plug 37 is compressed within the intermediate 
and small bore section 311 and 32 and the lower end or face 44} 
of the plug 341 is tightly seated against a shoulder 43 de?ned at 
the juncture of the intermediate and small bore sections 3ll 
and 32. in this manner, the plug 37 is snuggly seated along the 
horizontal shoulder did and also along the constricted vertical 
wall of the intermediate bore sections 3i and 32 so that an ef 
fective seal is thereby formed at the opening 211. 

Referring now to H6. 6, the valve lllla is shown applied to 
the upper closure disc for use as a dispensing valve. The valve 
llla may be similar in all respects to the valve ill with the ex 
ception that a tubular extension 3th: depends upwardly from 
the ?ange 30. The tubular extension 30a is formed with a bore 
having a serrated wall 3tllb. 
The valve lllla is mounted in an end closure opening Sll so 

that the ?ange 343 is received within an axial recess 52. The 
opening 311 is of smaller diameter than the cylindrical section 
26 of the tubular valve body 23 so that the intermediate bore 
section 311 is constricted. Normally, the valve lie is in the 
closed and sealed position shown in MG. ‘7 in full lines and 
held therein by means of the pressure forces exerted by the 
pressurized fluid or propellant within the container body it 
acting on the face 413. . 

For opening the valve lllla and thereby to dispense the con 
tents from the container, there is provided an actuating as 
sembly 53. The actuating assembly 53 includes a tubular 
sleeve dd having an outer serrated wall $5 which coacts with 
the serrated bore wall 3®b to fasten the sleeve therein. The tu 
bular sleeve 54% includes a bore 36 having a shoulder 57. Verti 
cally slidable within the bore 56 is an actuating stem 5% having 
a shoulder 59 which abuts the bore shoulder 57 in the closed 
position of the valve ll lia. 
A longitudinal fluid passage on having inclined intake 

passages tillla at the lower end extends through the stem 58. An 
actuating button 61 having a product discharge ori?ce 62 and 
an axial passage 63 communicating with the fluid passage so is 
attached to the projecting end of the stem 58 as by means of a 
force ?t. Normally, the actuating stem 58 assumes the position 
shown in full lines in FIG. 7. However, upon the application of 
a downwardly force as by ?ngers of the user on the button M, 
the shaft 5% displaces the plug 37 downwardly to the phantom 
line position. in this position, the walls of the plug 37 are out 
of engagement with the walls of the small and intermediate 
bore sections 311 and 32 so that the contents of the container 
are free to ?ow through the annular space 441) and the web 
ports 36 and thereby into the passage so via the inclined 
passages 60a. The contents are then discharged from the ac 
tuating button in through the axial passage 63 and ori?ce 62. 
Upon release of the button, the pressure forces in the con 

tainer acting on the plug face 43 are operative to reseat the 
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latter in the bore section 3ll and return the actuating assembly 
components to the full line position. 
Under some circumstances, a dip tube may be required to 

efficiently dispense the products from the container. As shown 
in H6. 7, the large bore section 29 provides a convenient lo 
cation for attaching a dip tube 65. The dip tube 65 may be 
secured within the large bore section 29 with a force fit. The 
presence of the dip tube 65 does not alter the function of the 
valve as described heretofore because the ?uid pressure forces 
act on the plug face 433 in the same manner to retain the valve 
closed until an opposing force is applied on the opposing face 
132. 
What I claim is: 
l. A valve comprising a one-piece body made from a ?exi 

ble and compressible material, ?uid passage means extending 
through said body and including an axial bore extending up 
wardly into said body from one end thereof, a closure member 
integrally connected adjacent to the other end of said body 
and extending into said bore for substantially axial movement 
between a position permitting ?uid ?ow through said bore and 
a position for sealing said bore upon compression of said clo 
sure member therein. 

2. A valve comprising a one-piece body made from a ?exi 
ble and compressible material, an axial bore extending up 
wardly into said body from one end thereof, an annular ?exi 
ble web adjacent to the other end of said bore and having a 
plug depending therefrom, port means in said annular web 
communicating with said bore, said plug extending into said 
bore substantially axial for movement between a position 
seatable within said bore upon compression of said plug 
therein to seal said bore from said ports and to a position per 
mitting ?uid passage through said valve body through said 
bore and said ports when said plug is released from compres 
sion within said bore. 

3, A valve for a container charged with a fluid under pres 
sure greater than atmosphere and having an opening into 
which said valve is insertable, said valve comprising a one 
piece body made from a ?exible and compressible material, 
?uid passage means extending through said body including an 
axial bore extending upwardly into said body from one end 
thereof, a closure member integrally connected adjacent to 
the other end of said body and substantially axially extending 
into said bore and being movable to seal said valve under the 
internal pressure forces in said container acting on one end of 
said closure member and being longitudinally displaceable 
relative to said bore to permit flow through said ?uid passage 
means when an external force greater than said internal pres 
sure force is applied to the other end of said closure member. 

43. A valve for a container charged with a ?uid under pres 
sure greater than atmosphere and having an opening into 
which said valve is insertable, said valve comprising a one 
piece body made from a ?exible and compressible material, 
said body having a cross-sectional area grater than said con 
tainer opening so as to be compressed therein, fluid passage 
means extending through said body including an axial bore ex 
tending into said body from one end thereof, a closure 
member integrally connected adjacent to the other end of said 
body and substantially axially extending into said bore and 
being movable to seal said bore when compressed therein and 
to permit ?uid flow through said ?uid passages when released 
from compression. 

5. A charging valve for charging and sealing a pressurized 
container having an opening into which said valve is inserta 
ble, said charging valve comprising a one-piece body made 
from a ?exible and compressible material, ?uid passage means 
extending through said body including an axial bore extending 
through said body, a plug integrally connected adjacent to one 
end of said body and substantially axially extending into one 
end of said bore to permit charging of pressurized ?uid into 
said container through the other end of said bore and said 
?uid passage means and being compressible within said bore 
to seal the pressurized ?uid within the container by the pres 
sure forces exerted therein by said pressurized ?uid charged 
into said container. 
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6. The charging valve as de?ned in claim 5 wherein an an 
nular web connects said plug adjacent to said upper end of 
said body. 

7. The charging valve as de?ned in claim 6 wherein a circu 
lar recess is formed in the upper end of said body and said web 
is foldably disposed in said recess. 

8. A valve and a container charged with a ?uid under pres 
sure greater than atmosphere and having an opening into 
which said valve is insertable, said valve comprising a one 
piece tubular body made from a ?exible and compressible 
material, ?uid passage means extending through said body in 
cluding an axial bore of said tubular body, a closure member 
integrally connected adjacent to one end of said body for sub~ 
stantially axial movement so as to be compressible into said 
bore to seal said valve under the internal pressure forces in 
said container acting on one end of said closure member and 
being longitudinally displaceable relative to said bore out of 
compression engagement therewith to permit ?uid ?ow 
through said ?uid passage means when an external force 
greater than said internal pressure force is applied to the other 
end of said closure member. 

9. The invention as de?ned in claim 8 wherein an opening is 
formed in the upper end of a container and said valve is in 
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6 
serted in said opening, for use as a dispensing valve and 
wherein a dip tube is connected to said valve body at said 
other end of said body. 

10. The invention as de?ned in claim 9 wherein said clip 
tube is seated in said bore at the other end of said bore. 

11. The invention as de?ned in claim 8 wherein an annular 
?ange de?ning a bore extension extends from said other end 
of said valve body, and a dispensing valve actuating assembly 
is seated in said bore extension. 

12. The invention as de?ned in claim 11 wherein said ac 
tuating assembly includes a tubular sleeve seated in said bore 
extension, and wherein a stem is slidably mounted in said 
sleeve and engages said closure member for exerting a force 
opposing said pressurized ?uid force in said container and act 
ing on said closure member. 

13. A valve comprising a one-piece tubular body made from 
a ?exible and compressible material, ?uid passage means ex 
tending through said body and including an axial bore con 
strictable along the length thereof, and a closure member in 
tegrally connected adjacent to one end of said body extending 
substantially axially into said bore and being compressible 
therein for sealing said bore. 


