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9 Claims. (C. 222-513) 

This invention relates to an aerosol valve assembly. 15 
comprising a self-sealing unit adapted to control the dis 
charge of various types of products, such as solutions, 
suspensions, emulsions, dry powders, and mixtures of 
more than one phase, from containers in the form of a 
spray or a foam. 20 
The container may be filled under pressure, or may 

be cold filled and then pressurized. The valve assembly 
of the present invention may be assembled as a unit 
with any suitable mounting cup designed to be secured 
to the open end of a container such as a can, bottle, or 
similar receptacle. Preferably the mounting cup is 
formed of sheet metal and the other parts of the valve 
assembly are made of plastic or rubber. However, any. 
of the parts may be made of plastic, metal, or rubber, 
if desired. The valve assembly includes a removable. 30 
dispensing tip which may be interchanged with a similar 
tip to discharge the contents of the container either in 
the form of a spray or as foam, depending upon the 
nature of the product in the container. - 
The valve assembly of the present invention comprises 

a mounting cup having a sealing gasket positioned ad 
jacent the underside of its top. The mounting cup and 
gasket are provided with aligned apertures through which 
the valve stem is inserted. A shell secured to the mount 
ing cup with its open top engaging the underside of the 
gasket provides a housing for a spring pressed sealing cup 
also having its open top engaging the underside of the 
gasket. The lower end of the valve stem fits into the 
sealing cup. The inner wall surface of the sealing cup. 
and the outer surface of the lower end of the valve stem 
are tapered to assure surface to surface contact between them when pressure is applied against the dispensing tip. 
The valve stem is integral with the dispensing tip and 

will break the seal between the upper edge of the sealing 50 
cup and the gasket upon application of either downward 
or lateral pressure to the tip. The outer surface of the 
lower end of the valve stem is provided with one or more 
grooves through which the material from the container 
flows to reach the passageway within the valve stem when 
the Seal between the sealing cup and the gasket is broken. 
The tapered Surface contact between the sealing cup. 
and the valve stem assures control of the rate of flow 
through the groove in the valve stem despite possible 
dimensional variation which may result from necessary 60 
manufacturing tolerances, or the possibility of dimen. 
sional changes which may result from physical or chemi 
cal action by the contents of the container upon the 
materials of construction of the component parts of the 
valve assembly. The cross sectional area of the grooves. 65 
determines the rate of discharge from the terminal open 
ing in the tip. It is obvious that a dispensing tip de 
signed to discharge the contents as a foam will have 
grooves of greater cross sectional area than a spray dis 
pensing tip. 
The shell is provided adjacent its upper edge with a 

peripheral bead, and the hub of the mounting cup is 
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2 
crimped inwardly under the bead to hold the upper end 
of the shell against the gasket. The shell has a tubular 
nipple depending from its bottom, and a siphon tube is 
fitted inside the nipple to provide maximum security 
against accidental displacement or failure of the siphon 
tube. The siphon tube may be omitted from containers 
adapted to be discharged only in an inverted position. 
The structure by which the above mentioned and other 

advantages of the invention are attained will be described 
in the following specification, taken in conjunction with 
the accompanying drawings, showing a preferred illus 
trative embodiment of the invention, in which: 

Figure 1 is a side elevational view of a can provided 
with an aerosol valve assembly embodying the invention; 

Fig. 2 is a cross sectional view of a valve assembly 
adapted to be mounted on a can; 

Fig. 3 is a cross sectional view, taken along the line 
3-3 of Fig. 2; 

Fig. 4 is a fragmentary cross sectional view showing 
the valve in dispensing position; 

Fig. 5 is a fragmentary detail perspective view showing 
the lower end portion of the valve stem; 

Fig. 6 is a cross sectional view, similar to Fig. 2, show 
ing the mounting cup designed for use on a bottle; 

Fig. 7 is a cross sectional view, similar to Fig. 2, 
showing a tip adapted to discharge the contents of the 
container as a foam; 

Fig. 8 is a detail end view showing the front of the 
discharge end of the tip of Fig. 7; and 

Fig. 9 is a fragmentary detail perspective view of the 
lower end portion of the valve stem of Fig. 7. 

Referring to the drawings, the reference numeral 2 in 
dicates a mounting cup having a depending peripheral 
flange 3 adapted to be sealed to the upper edge of an 
opening in the top of a can 4. A suitable sealing com 
position 5 is applied to the inner surface of the mounting 
cup adjacent flange 3. The specific shape of the mount 
ing cup is not critical, since the mounting cup may be 
designed to fit any specific can or similar container. 
In the embodiment illustrated, the mounting cup is 
provided with a center hub having a substantially ver 
tical wall 6 and a flat top wall 7. Top wall 7 is pro 
vided with a centrally disposed aperture 8. A sealing 
gasket 9 is positioned adjacent the underside of flat top 
Wall 7 and is provided with an aperture 10 aligned with 
aperture 8 but slightly smaller in diameter. 
A tubular shell li, having an open top and a periph 

eral bead 12 adjacent its upper edge, is dimensioned to 
fit within the hub of mounting cup 2. The bottom wall 
13 of shell ii is provided with a central aperture 14 
and a nipple 15 depending from the edge of wall 13 
defining the aperture. A siphon tube 16 fits within nip 
ple 15 and extends to a point spaced slightly above the 
bottom of can 4. Tube 16 may be secured to the outer 
Surface of nipple 15, if desired. The inner wall surfaces 
of shell 11 are provided with ribs 17, and a coiled spring 
18 is positioned within the shell. Ribs 7 space spring 
18 from the wall surfaces of the shell to prevent a seal. 
ing contact between the spring and the shell. A sealing 
cup 19 is seated within spring 18 and at its upper edge 
is provided with a lateral flange 19 adapted to seat on 
the uppermost coil of the spring. The inner wall surface 
of cup 19 is tapered, as indicated at 20, for a purpose 
hereinafter described. . 

After spring 18 and sealing cup 19 have been properly 
positioned in shell 11, the shell is placed in the hub of 
mounting cup 2 with the upper edge of the shell pressed 
into sealing engagement with the underside of gasket 9. 
The vertical wall 6 of the mounting cup is crimped in 
Wardly under bead 12, as indicated at 21, to form a 
single unit in which the upper edge of shell 11 is held 



2,913,154 
3 

in sealing engagement with gasket 9 by the crimp 21, 
and the upper edge of cup i9 is held in Sealing engage 
ment with the gasket by spring 18. 
A spray tip 22 comprises a top wall 23, and a depend 

ing skirt 24. Top wall 23, is inclined and a portion of 
its upper surface is serrated, as indicated at 25, to facili 
tate the application of finger pressure laterally or down 
wardly against the tip when can 4 is ineld in a person's 
hand. A tubular valve stem 26 depends from the un 
derside of top wall 23. Stem 26 extends below the lower 
edge of skirt 24 and is dimensioned to fit within aper 
tures 8 and 10. Aperture it is slightly smaller than 
aperture 8 and gasket 9 snugly hugs the outer surface 
of stem 26. The lower end portion of valve stem 26, 
which extends into sealing cup 19, is tapered, as indicated 
at 27. Tapers 20 and 27 are complementary and pro 
vide a surface to surface contact between the lower end 
portion of valve stem 26 and the inner wall surface of 
sealing cup 19 which is engaged by the valve stem. 
A longitudinal groove 29 is provided in the outer sur 

face of the lower end portion of stem 26. The lower 
end of groove 25 terminates in a transverse notch 30 ex 
tending through the wall surface of valve stem 26 to 
provide a metering channel through which the contents 
of the container flow when the seat between the upper 
edge of cup i9 and gasket 9 is broken by downward or 
lateral pressure applied against the top of spray tip 22. 
Groove 29 extends nearly to the underside of gasket 9 
So that the metering channel is open for the flow of con 
tents from can 4 as soon as the seal between cup 9 and 
gasket 9 is broken. Valve stem 26 has a longitudinal 
passageway 31 extending aimost to top wall 23 of the 
spray tip, and a restricted orifice 32 extends aterally 
from the top of passageway 3: to an enlarged discharge 
opening 33 provided in one side of the spray tip: 
When finger pressure is applied downwardly against 

top wall 23, the bottom edge of waive stem. 26 forces 
cup 19 downwardly against the action of spring 18 to 
break the seal between the upper edge of cup is and 
gasket 9. The pressure forces the contents of can 4 up 
wardly through siphon tube 6. around the upper edge 
of cup 19 and upwardly tiarcugh passageway 3i. The 
contents are atomized as they are forced through re 
stricted orifice 32. The same action follows a lateral 
displacement of spray tip 22 except that the seal is not 
broken around the entire circumference of the upper edge of cup i9. 
The embodiment of Fig. 6 is the same as in Figs. 

1 to 5, except that the mounting cup 34 is shaped dif 
ferently. Accordingly, identical structure will be indi 
cated by the same reference numerals and the description 
will not be repeated. Mounting cup 34 has a centrally 
raised boss provided with a crimp 35 to hold shell a in 
place. Mounting cup 34 is provided with a depending 
skirt 36 long enough to permit its lower edge to be 
crimped under a lateral bead provided on the bottle or 
other container with which the embodiment of Fig. 6 
is adapted to be used. 
The embodiment of Figs. 7 to 9 is the same as that 

of Figs. 1 to 5 except that a foam tip 37 is substituted 
for the spray tip 22. The only essential difference be 
tween foam tip 37 and spray tip 22 is that the foam tip 
does not have any restricted orifice 32 and tie foam 
discharge opening 33 is larger in diameter than the pas 
sageway 39 which has a uniform cross section throughout 
its length. Valve stem 48 is also different in that it is 
provided with two or more grooves 4i, each of which 
is similar to groove 29. 
The embodiments of Fig. 6 and Figs. 7 to 9 operate 

in exactly the same manner as the embodiment of Figs. 
1 to 5. 
While have described a few preferred embodiments 

of my invention in considerable detail, it will be under 
stood that the description thereof is illustrative rather 
than restrictive, as many...details may be modified or 
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4 
changed without departing from the spirit or scope of 
my invention. Accordingly, I do not desire to be re 
stricted to the exact structure described. 

I claim: 
1. An aerosol valve assembly comprising a mounting 

cup having a top wall provided with an aperture and an 
apertured sealing gasket positioned adjacent the under 
side of said top wall, a shell having an open top held 
against said sealing gasket, a coiled compression spring 
seated in said shell, a sealing cup seated in said spring, 
the inner wall surface of said sealing cup being tapered, 
the upper edge of said sealing cup being held in sealing 
engagement with said gasket by said spring, and a dis 
pensing tip having a tubular valve stem extending through 
the apertures of said top wall and said gasket to engage 
said sealing cup, said valve stem being tapered below 
said gasket to conform to the taper of said sealing cup, 
said valve stem having a longitudinal metering groove 
in the outer surface thereof adjacent to the lower end 
thereof and being operable by finger pressure to dis 
place said sealing cup from sealing engagement with 
said gasket. 

2. An aerosol valve assembly comprising a mounting 
cup having a top wall provided with an aperture and an 
apertured sealing gasket positioned adjacent the under 
side of said top wall, a shell, having an open top held 
against said sealing gasket, a coiled compression spring 
positioned in said shell, a sealing cup seated in said spring, 
the upper edge of said sealing cup being held in sealing 
engagement with said gasket by said spring, and a dis 
pensing tip having a tubular valve stem provided with a 
longitudinal metering groove in its lower end portion, said 
lower end portion of said valve stem extending through 
the apertures of said top wall and said gasket into said 
sealing cup, the inner wali surfaces of said sealing cup 
and the peripheral surface of the lower end of said valve 
stem each having complementary tapers to insure sur 
face to surface contact to provide precise control of mate 
rial adapted to flow through said metering groove into 
said valve stem when said sealing cup is displaced from 
sealing engagement with said gasket. 

3. An aerosol valve assembly comprising a mounting 
cup having a top wall provided with an aperture and an 
apertured sealing gasket positioned adjacent the under 
side of said top wall, a shell having an open top held 
against said sealing gasket, a coiled compression spring 
positioned in said shell, a sealing cup seated in said 
Spring, the upper edge of said sealing cup being held in 
sealing engagement with said gasket by said spring, and 
a dispensing tip having a tubular valve stem provided 
with a longitudinal metering groove in its lower end por 
tion, said lower end portion of said valve stem extend 
ing through the apertures of said top wall and said gasket 
into said sealing cup, said valve stem being operable by 
finger pressure to displace said sealing cup from sealing 
engagement with said gasket, the peripheral surface of 
said lower end portion of said valve stem having a taper, 
and the inner wall surface of said sealing cup adapted to 
be engaged by said tapered lower end portion of said 
valve stem having a complementary taper to provide pre 
cise control of material adapted to flow through said 
metering groove into said valve stem when said sealing 
cup is displaced from sealing engagement with said gasket. 

4. In an aerosal valve assembly, a sealing gasket pro 
vided with an aperture, a sealing cup engaging the 
underside of said gasket, spring means holding said seal 
ing cup in sealing engagement with said gasket, and a 
tubular valve stem projecting through said aperture into 
said cup, said valve stem being operable by the applica 
tion of finger pressure thereon to displace said sealing 
cup from sealing engagement with said gasket, the ex 
terior of said stem engaging with the interior of the cup 
to prevent flow through said cup into said stem, the 
bottom of said stem and said cup defining therebetween 
a passage for fluid and said stem having a longitudinal 



5 
metering groove in its outer surface with the upper end of 
the groove terminating above the upper limit of engage 
ment of said stem and said cup to permit material re 
leased by breaking of the seal between the sealing cup 
and the gasket to flow through said valve stem. 

5. In an aerosol valve assembly, a sealing gasket pro 
vided with an aperture, a sealing cup engaging the under 
side of said gasket, spring means holding said sealing 
cup in sealing engagement with said gasket, and a tubular 
valve stem projecting through said aperture into said cup, 
the interengaging side wall surfaces of said valve stem and 
said sealing cup each having a complementary taper, said 
valve stem being operable to displace said sealing cup 
from sealing engagement, with said gasket and having a 
longitudinal metering groove in its outer surface to per 
mit material released by breaking of the seal between the 
sealing cup and the gasket to flow through said valve 
Stein. 

6. In an aerosol valve assembly, a valve shell, a sealing 
gasket mounted in sealing engagement with said valve 
shell and provided with an aperture, a sealing cup disposed 
in said valve shell and engaging the underside of said 
gasket, a spring seated in said valve shell and urging said 
sealing cup into sealing engagement with said gasket, and 
a dispensing tip having a tubular valve stem projecting 
through said aperture into said cup, said valve stem 
being operable, upon application of finger pressure to 
said dispensing tip, to displace said sealing cup from 
sealing engagement with said gasket, said valve stem hav 
ing a longitudinal metering groove in its outer surface to 
permit material released by breaking of the seal between 
said sealing cup and said gasket to flow through said 
valve stem, the upper end of said metering groove ter 
minating above the uppermost point of engagement be 
tween said sealing cup and said valve stem. 

7. In an aerosol valve assembly, a valve shell, a seal 
ing gasket mounted in sealing engagement with said valve 
shell and provided with an aperture, a sealing cup dis 
posed within said valve shell and engaging the underside 
of said gasket, a spring seated in said valve shell and 
urging said sealing cup into sealing engagement with said 
gasket, and a removable and replaceable dispensing tip 
having a tubular valve stem projecting through said aper 
ture into said cup, the outer surface of said valve stem 
engaging the inner surface of said sealing cup, said valve 
stem being operable, upon application of finger pressure 
to said dispensing tip, to displace said sealing cup from 
sealing engagement with said gasket, said valve stem hav 
ing a longitudinal metering groove in its outer surface 
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to permit material released by breaking of the seal be 
tween said sealing cup and said gasket to flow through 
said valve stem. 

8. In an aerosol valve assembly, a valve shell, a sealing 
gasket mounted in sealing engagement with said valve 
shell and provided with an aperture, a sealing cup dis 
posed within said valve shell and engaging the underside 
of said gasket, a spring seated in said valve shell and 
urging said sealing cup into sealing engagement with said 
gasket, and a removable and replaceable dispensing tip 
having a tubular valve stem projecting through said aper 
ture into said cup, the outer surface of said valve stem en 
gaging the inner surface of said sealing cup, said valve 
stem being operable, upon application of finger pressure 
to said dispensing tip, to displace said sealing cup from 
sealing engagement with said gasket, said valve stem 
having a longitudinal metering groove of substantially 
uniform cross-sectional area in its outer surface to permit 
material released by breaking of the seal between said 
sealing cup and said gasket to flow through said valve 
Stern. 

9. In an aerosol valve assembly, a valve shell, a seal 
ing gasket mounted in sealing engagement with said valve 
shell and provided with an aperture, a sealing cup dis 
posed within said valve shell and engaging the underside 
of said gasket, a spring seated in said valve shell and 
urging said sealing cup into a sealing engagement with 
said gasket, and a removable and replaceable dispensing 
tip having a tubular valve stem projecting through said 
aperture into said cup, the outer surface of said valve 
stem engaging the inner surface of said sealing cup, said 
valve stem being operable, upon application of finger 
pressure to said dispensing tip, to displace said sealing 
cup from sealing engagement with said gasket, said valve 
stem having a longitudinal metering groove in its outer 
surface to permit material released by breaking of the 
seal between said sealing cup and said gasket to flow 
through said valve stem, and a transverse notch at one 
end of said valve stem to form a passage from said groove 
to the interior of said tubular valve stem. 
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