
WO 02/06134 PCT/USOl/22565 

FAST OPENING AEROSOL VALVE 

This invention generally relates to a valve for a 

pressurized aerosol container, which valve has a very limited 

vertical travel path to reach the full open position. 

5 Background Of The Invention 

Aerosol containers are widely used to package a 

variety of fluid materials, both liquid and powdered 

particulate products. Typically, the product and a propellant 

are confined within the container, at above atmospheric 

10 pressure, and the product is released from the container by 

manually opening a dispensing valve to cause the pressure 

within the container to deliver the product through the valve 

and connecting conduits to a discharge orifice. 

The dispensing valve, crimped to a mounting cup having a 

15 sealing gasket, is normally mounted in a top opening of the 

container, which opening is defined by a component commonly 

referred to as the· 11 bead 11 of the container opening. The 

mounting cup includes a central pedestal portion for holding 

the dispensing valve, a profile portion extending outward from 

20 the pedestal portion, which profile portion merges into an 

upwardly extending body portion, the body portion emerging 

into a hemispherically-shaped channel portion terminating in 

a skirt portion, which channel portion is configured to 

receive the bead portion of the container opening. The 

25 sealing gasket normally is disposed within the channel portion 

and in many gasket configurations extends downward along a 
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part of the body portion. After the sealing gasket is 

disposed onto the mounting cup, the cup is positioned onto the 

container and the cup is clinched to the container. The 

clinching operation is well-known to those skilled in. the 

5 aerosol container art. 

The aerosol dispensing valve generally comprises a hollow 

valve stem having a wider base portion integral therewith, 

generally referred to as the valve stem body. Positioned 

intermediate the valve stem and valve stem body is a valve 

10 stem groove. A valve housing surrounds the valve stem body, 

and is crimped and held within the pedestal portion of the 

mounting cup. A spring is disposed between the bottom of the 

valve housing and the underside of the valve stem body, and, 

in many instances, a hollow tube (dip tube) extends from the 

15 outside base of the valve housing to the bottom of an 

associated aerosol container. 

The valve stem groove has one or more opening(s) or 

orifice(s) extending through the valve stem groove wall and 

communicating with the conduit in the hollow valve stem. An 

20 annular valve sealing gasket with a central opening for 

receiving the valve stem is positioned in the annular valve 

stem groove, with the orifice(s) within the groove being 

positioned such that the gasket seals the orifice(s) when the 

valve is in the closed position. When the valve is opened by 

25 vertically depressing the valve stem, the valve stem moves 

axially downwardly from its closed position to cause the 

orifice(s) in the annular valve stem groove to move out of 

registry or sealing relation with the gasket. Product in the 

I 
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aerosol container then, under the influence of the pressure 

generated by the propellant, passes upwardly through the dip 

tube into the valve housing, then through the orifice(s) in 

the annular valve stem groove into the hollow valve stem, and 

5 outwardly through an outlet nozzle in an actuator button, cap 

or spout mounted atop the valve stem. 

Heretofore, most commercial vertically-actuated aerosol 

valves have had a stroke path of 0.8 mm to 1.0 mm in order to 

achieve a full spray rate. 

10 Recently, marketers of aerosol products, as well as 

consumers, have sought an aerosol package wherein the product 

is delivered from the container after a very short stroke. 

Both marketers and consumers equate a short valve opening 

stroke to easy actuation of the aerosol valve. Further, with 

15 prior aerosol valves, the actuation stroke could be monitored 

to partially open the valve through controlling the depression 

of the valve stem to less than full depression. Such partial 

depression of the valve stem prevents a full spray rate and 

often results in a spray that is undesirably coarse or 

20 dripping. 

The applicant is aware of a commercial aerosol valve that 

has a short stroke in order to fully open the valve. The 

structure of this valve comprises a valve body having a 

centrally disposed hollowed-out portion in its top surface and 

25 a separately molded valve stem having orifice slots at its 

base, which valve stem extends into the valve body; the result 

being that the orifice slots sit beneath the sealing gasket 

disposed about the valve stem and atop the valve body. 
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Depression of the valve stem immediately separates the 

underside of the gasket from the top surface of the valve body 

and the propellant/product within the container may pass 

through the space between the underside of the gasket and the 

5 top surface of the valve housing into the hollowed-out portion 

of the valve body and into the slots in the valve stem. One 

difficulty with the above-described aerosol valve is that it 

requires an assembly operation to combine the valve body and 

valve stem. Additionally, the above-described aerosol 

10 utilizes a straight shank stem. Straight shank stems are more 

difficult to properly seal with a surrounding gasket; said 

stems being prone to side spitting. Moreover, straight shank 

stems are prone to having the gasket drag above the valve stem 

15 

orifice during the closing of the valve and, 

slowly or not at all, particularly 

thus, closing 

where, the 

product/propellant system in the aerosol container causes 

substantial swelling of the gasket. 

Summary Of The Invention 

20 An object of the invention is to provide an integral 

{one-piece) aerosol valve stem/valve body having a valve stem 

orifice sealed by a surrounding gasket, which valve is fully 

opened upon a relatively short vertical actuation stroke. 

The improved aerosol valve of this invention comprises a 

25 gasketed integral valve stem and valve body wherein the stem 

orifice is disposed at the portion of the valve stem adjacent 
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the upper surface of the valve body in a gasket-receiving 

groove that has an arcuate lower portion and an upper tapered 

shoulder portion. 

5 In The Drawings 

Figure 1 is a cross-sectional view of the aerosol valve 

assemblage of this invention, showing the valve stem and valve 

body configuration of this invention. 

Figure 2 is an enlarged cross-sectional view of the valve 

10 stem and valve body of this invention. 

Detailed Description Of The Invention 

Figure 1 illustrates an aerosol valve assembly generally 

designated as (10). More specifically, the valve assembly 

15 includes an integrated valve stem/valve body, generally 

designated as (14), said valve stem/valve body having a valve 

stem portion (16) with a conduit (18) therethrough; a valve 

body portion (20) and an annular groove (22) (shown in detail 

in Figure 2); said groove (22) having a stem orifice (24) 

20 through the wall of the groove portion and interconnecting 

with the conduit (18}. Surrounding the valve body (20) is a 

valve housing (26}, said valve housing having an extending 

nipple (28} with a conduit (30) therethrough; the nipple (28} 

being designed to receive a dip tube (29) (shown in partial 

25 section) • The valve housing (26) is crimped within the 

pedestal portion (32) of a mounting cup (34) (shown in partial 

section) • Encircling the valve stem (16) and disposed within 

the groove (22} is an annular gasket (36); said gasket acting 
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to seal orifice (24) when the valve is in a closed position. 

To complete the valve assembly, an actuator (not shown) with 

the appropriate conduits leading to a discharge orifice is 

disposed atop the valve stem {16) . 

Figure 2 shows, in enlarged detail, the novel and 

inventive valve stem and valve body of this invention. 

In Figure 2, a valve stem (16) is disposed atop an 

integral valve body (20) . The novel structural elements of 

the valve stem/valve body concern the shape of the groove (22) 

10 and its placement relative to the valve body (20). 

The groove (22) has an arcuate portion (40) terminating 

at its upper portion (42) in an upwardly and outwardly 

extending tapered shoulder (44) • The outer terminus of the 

stem orifice (24) is through the arcuate portion (40) of the 

15 groove (22); most preferably through the center of the arcuate 

portion ( 4 0) • The terminus of the lower end ( 4 6) of the 

arcuate portion (40) is slightly above the top surface (48) of 

the valve body (20) • 

It has been found that having an upper portion in the 

20 gasket-receiving groove of the valve stem is critical to 

obtaining a full and fast spray without dripping of the 

discharged spray. Having the groove completely arcuate 

resulted in a valve not fully opening upon initial actuation 

and, in some instances, there was dripping of the discharging 

25 spray. 

It has been found that a groove and valve stem orifice 

having the following dimensions will produce a fast opening 

valve with satisfactory spray characteristics: 
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taper portion = 30° 

taper portion length = .029 

of upper arcuate portion = 

of lower arcuate portion = 

of arcuate portion = .020 

PCT/USOl/22565 

inch 

.005 inch 

.010 inch 

inch 

(e) valve stem orifice diameter = .013 inch 

(f) space between lower terminus of arcuate portion of 

valve stem and top surface of valve body = • 001 

inch. 

The gasket used with the above-denoted groove of the 

valve stem had the following parameters: 

(a) gasket thickness = .046 inch 

(b) gasket inner diameter = .102 inch. 

Expectedly, the components indicated below could vary in 

15 dimension as stated: 

(a) taper angle of upper tapered portion of groove: 15° 

to 45° 

(b) stem orifice diameter: .010 inch to .024 inch 

(c) gasket thickness: .040 inch to .060 inch. 

20 While it is apparent that the invention herein disclosed 

is well calculated to fulfill the objects previously stated, 

it will be appreciated that numerous modifications and 

embodiments may be devised by those skilled in the art, and it 

is intended that the appended claims cover all such 

25 modifications and embodiments as fall within the true spirit 

and scope of the present invention. 



WO 02/06134 PCT/USOl/22565 

- B -

I claim: 

1. In an aerosol valve comp;rising a mounting cup 

including a pedestal portion for affixing thereto a valve 

housing, said housing surrounding an integral hollow valve 

5 stem and a valve body having an upper surface, the valve 

stem/valve body being capable of vertical reciprocation within 

said valve housing; said valve stem having a gasket-receiving 

groove thereon, which groove has a stem orifice radially 

extending through the inner wall of said groove and 

10 communicating with the conduit in the hollow valve stem and a 

sealing gasket disposed within the groove on the valve stem 

and sealing the stem orifice when the valve is in a closed 

position, the improvement comprising a valve stem having a 

groove with an arcuate portion, which arcuate portion at its 

15 upper terminus merges into an upper tapered portion; and 

further wherein the lower terminus of the gasket-receiving 

groove is adjacent to the upper surface of the valve body. 

2. The improved aerosol valve of claim 1, and further 

20 wherein the upper tapered portion of the gasket-receiving 

groove in the valve stem has an angle from about 15° to about 

45°. 

3. The improved aerosol valve of claim 2, and further 

25 wherein the upper tapered portion of the gasket-receiving 

groove has an angle of about 30°. 
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4. The improved aerosol valve of claim 1, and further 

wherein the lower terminus of the arcua te portion of the 

groove in the valve stem is not greater than about .004 inch 

above the upper surface of the valve body. 

5. The improved valve of claim 1, and further wherein 

the valve stem orifice has a diameter from about .004 inch to 

about .024 inch. 

6. The improved valve of claim 5, and further wherein 

the valve stem orifice has a diameter of about .013 inch. 

7. The improved valve of claims 2 or 3, and further 

wherein the lower terminus of the arcuate portion of the 

15 groove in the valve stem is not greater than about .004 inch 

above the upper surface of the valve body. 

8. The improved valve of claims 2, 3, 5 or 6, and 

further wherein the lower terminus of the arcuate portion of 

20 the groove in the valve stem is not greater than about .004 

inch above the upper surface of the valve body. 

9 . The improved valve of any one of the preceding 

claims, and further wherein the upper portion of the arcuate 

25 portion of the groove has a substantially lower radius of 

curvature than the lower portion of the arcuate portion of the 

groove. 


