
United States Patent {111 3,592,364 

[72] 

[21 l 
[22] 
[45] 
[73] 

[541 

[52] 

[511 
[50] 

Marvin L. Thornton 
Bayside, N.Y. 
853,441 
Aug. 27, 1969 
July 13, 1971 
Geigy Chemical Corporation 
Greenburgh. N.Y. 

Inventor 

App!v No. 
Filed 
Patented 
Assignee 

RETAINING RING INCORPORATING A CUTTING 
EDGE FOR USE IN AN AEROSOL DISPENSER 
VALVE ASSEMBLY 
4 Claims, 9 Drawing Figs. 

US. Cl ...................................................... .. 222/193, 

I 55/385,55/505,55/511 

Int. Cl ....................................................... .. 367d 5/54 

Field of Search .......................................... .. 222/3, 80, 

193; 239/308; 210/451; 55/385, 505, 511 

1 51s 1 References Cited 
1 UNITED STATES PATENTS 

639,412 12/1899 Lejeune .............. .. v222/3 

FOREIGN PATENTS 

193,132 8/1968 Canada ..................... .. 222/193 

Primary Examiner-Lloyd L. King 
Assistant Examiner- Edwin D. Grant 
Anomey—wenderoth, Lind & Ponack 

ABSTRACT: A retaining ring assembly. A retaining ring 
which is adapted to be positioned between 'a propellant car 
tridge of an aerosol dispenser, which cartridge has particles of 
propellant-adsorbent material therein, and a‘ stem-obturating 
gasket of the dispenser has an annular cutting edge on the bot 
tom thereof. The retaining ring is dipped in adhesive and 
pressed against a sheet of ?lter material so that the disc- ‘ 
shaped ?lter element thus cut out of the sheet is secured in the 
retaining ring‘ The retaining ring assembly is then assembled 
with the remainder of the dispenser. 
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RETAINING RING INCORPORATING A CUTTING EDGE 
FOR USE IN AN AEROSOL DISPENSER VALVE 

ASSEMBLY 

This invention relates to a plug valve assembly for dispen 
sers of ?uid products in which a high-pressure gasket means in 
the bottom of the plug valve assembly is held in position by a 
retaining ring, the retaining ring being of a ?exible metal and 
being secured to the assembly, a propellant cartridge contain- ‘0 
ing a lique?ed gas adsorbed or absorbed in particles of silica 
gel or some similar materials, the cartridge being secured in 
gastight relationship to said retaining ring, and a ?lter between 
the cartridge and the retaining ring. The term adsorption will 
be used hereinafter to designate both adsorption and absorp 
tion, as well as a combination thereof, when discussing the 
taking up of the propellant gas by such particles. 
There is already known in the art a pushbutton dispenser for 

dispensing a ?uent product constituting an active agent in 
fractional amounts and in a spray, by means of a propellant 
gas under pressure adsorbed in a material such as silica gel in a 
propellant cartridge placed inside the product container 
which contains said ?uent product, and which cartridge is car 
ried on said support, which support is integral with a cover 
which seals off the aforementioned product container. This in 
tegral support and cover contains a high-pressure obturating 
means for the propellant cartridge and a low-pressure obturat» 
ing means controlling at least the passage of the product from 
the container to the pushbutton spray nozzle and in some in 
stances the passage of air from the outside to the inside of the 
product container. A stern which conducts the propellant and 
the product in the direction of the spray nozzle is slidably 
mounted in said support and controls the aforementioned ob 
turating means. This dispenser has the high-pressure obturator 
mounted in the bottom of the support which is held therein by 
a substantially rigid retaining ring. 
The high-pressure obturator is positioned in a recess in the 

support which opens toward the propellant cartridge, said ob» 
turator being held in said recess by means of the retaining ring 
member which also forms part of the closure for said propel 
lant cartridge. The retaining ring member consists of a 
separate annular part which is forced into a recess in the sup 
port and has a downwardly and outwardly extending portion 
positioned between the support and the collar of the propel 
lant cartridge. ln dispensers of this type, if silica gel or a like 
adsorbent is used in the propellant cartridge, the possibility 
exists for small particles of the adsorbent to leave the car 
tridge, pass through the stem and clog the propellant ori?ce. 
In order to eliminate this possibility, a ?lter of some sort is 
desirable between the propellant cartridge and the opening 
through the valve assembly which gives access to the stem. 
A desirable place for a piece of ?lter material would be 

across the retaining ring which holds the obturator for the 
valve stem in the recess in the support. However, in order to 
make sure that the ?lter stays in place, it should be secured to 
the retaining ring. The easiest way to do this is to secure it by 
means of adhesive The drawback in this manner of securing it 
is that at least three operations are involved, ?rst the cutting 
out of the piece of ?lter material to the appropriate size and 
shape, applying adhesive to the retaining ring, and then bring 
ing the ?lter and the retaining ring together to adhere them to 
each other. 

Because dispensers of the type in question must be 
produced as inexpensively as possible, it is necessary to reduce 
the number of operations involved in their manufacture and 
assembly to a minimum. 

It is, therefore, an object of the present invention to provide 
a method of manufacturing and assembling a ?lter in a 
dispenser having adsorbent material in the propellant car 
tridge, which method reduces to a minimum the number of 
operations involved. 

It is a further object of the invention to provide a retaining 
ring which can be used to carry out this method, and a. 
dispenser including the retaining ring. . 
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2 
These objects are accomplished by providing a retaining, 

ring of aluminum or a like metal which holds the high~pressure 
gasket in the downwardly open recess in the bottom of the 
plug valve assembly, the retaining ring having the lower outer 
edge secured in gastight relationship to the propellant car 
tridge, and the retaining ring pressing against the high-pres 
sure gasket in the recess. At the lowermost portion of the 
retaining ring is an annular cutting edge which projects 
downwardly from the retaining ring when the dispenser is in 
the upright position. . _ - 

In use, the retaining ring is ?rst coated with adhesive around 
the inside of said cutting edge, and then it is pressed onto a 
sheet of ?lter material to cut from the ?lter material a ?lter 
which ?ts exactly into the cutting edge. .When the retaining 
ring is lifted from the sheet of ?lter material, it carries with it 
the cutout disc-shaped ?lter element, and there results an as 
sembly of the retaining ring and the ?lter element which is 
ready to be positioned in the dispenser with the ?lter in posi 
tion between the propellant cartridge and the opening into the 
valve stem. 

Other features and advantages of the present invention will 
be brought out in the following description and accompanying 
drawings, in which: 

FIG. I is a sectional view of a dispenser of the type in which 
the invention is incorporated; 

FIG. 2 is an axial sectional view of the upper part of an em 
bodiment of the dispenser according to the present invention; 

FIG. 3 is a view similar to FIG. 2 showing the parts in the 
dispensing positions; 

FIG. 4 is a sectional elevation view of the retaining ring; 
FIG. 5 is a sectional elevation view of the assembly of the 

retaining ring and ?lter; and 
FlGS. 6a—6d are views of the operations for forming the as 

sembly of FIG. 5. " 
Referring to FIGS. 1 and 2 of the attached drawings, the 

dispenser comprises a product container C which is adapted to 
hold a ?owable product such as a liquid or a ?nely divided 
powder. The product container is closed by a cover or cap 
member I from which depends the plug valve assembly. A 
propellant cartridge 43 depends from the plug valve assembly 
into the interior of the container C. The cover 1 is made, for 
example, of'plastic material to which support 2 is attached, 
these parts mutually abutting each other at a joint 3 where 
they ?t together and hold therebetween a ?exible annular low 
pressure sealing gasket 4 which is the low-pressure obturator 
for‘the active agent and the low-pressure obturator for the ad 
mission of air to the product container C from the outside; 
Parts 1 and 2 may be attached to each other, for example, by 
ultrasonic welding. 
Cover 1 has a central opening 5 and support 2 has an axial 

valve cup 6 therein, which opening and valve cup are 
traversed during the axial stroke of valve stem 7 connected to 
a valve actuator in the form of a pushbutton 8 containing a 
nozzle insert 9 having a venturi-type spray nozzle therein.’ 
Nozzle insert 9 is set into cavity 11 in the head of pushbutton 
8. An aperture 12 de?ned by a shoulder 16 is provided 
between valve cup 6 and a diverging recess 13 in the base of 
support 2. I 

The high-pressure‘ obturator is in the form of an annular‘ 
gasket 15 mounted in a downwardly opening recess 65 in sup 
port 2. The aperture 12 from the valve cup 6 opens into recess 
65, which in turn opens into recess 13. 

Valve stem 7 is made in one piece, for example, by molding, 
and has an axial channel 17 with the conical head 18 closing 
one end thereof. The valve stem 7 extends through aperture 
12 to permit the passage of the propellant therethrough. Radi~ 
al apertures 19 in the wall of valve stem‘7 adjacentilthe head 18 A 
are closed by the inner peripheral edge of gasket 15’ when the‘ 
valve stem is inthe undepressed condition. 
Gasket 15 is held in recess 65 by a retaining ring 66. The 

latter is an independent member of a ?exible, deformable and; 
at least slightly resilient material, preferably metal, such as 
aluminum, and which has a central generally tubular, portion 
660 ?ared downwardly and outwardly at 6611, somewhat in the‘ 
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shape of a truncated cone, as shown in FIG. 4. The tubular 
portion 660 of the retaining ring has a central hollow 67 
through which the cone-shaped head 18 of valve stem 7 ex 
tends. The upper edge of the tubular portion 66c can be rela 
tively sharp so as to dig into the gasket 15 slightly. Alternative 
ly, a shoulder 66b can be formed by the bent over upper edge 
of the tubular portion 660, as shown in FIG. 4, which shoulder 
66b bears on gasket 15. 
A cylindrical cavity 70 is de?ned at the lower end of support 

2 by an annular ?ange 68. The peripheral edge of the lower 
end of retaining ring 66 is curved upwardly and outwardly at 
66a to a ?ange 71 seated against the lower edge of annular 
?ange 68. A sealing gasket 101, for example a ?owed in gasket 
or a preformed ring-shaped gasket of a synthetic rubber 
material such as Buna-N, a synthetic rubber formed by 
copolymerization of butadiene and acrylonitrile sold by LG. 
Farben Industries, or Neoprene, a long~chain synthetic rubber 
made by polymerization of chloroprene, and sold by DuPont, 
is held between the ?ange 71 and collar 69 of propellant car 
tridge 43. The terminal portion of the propellant cartridge is 
bent so as to ?t closely to the contour of annular ?ange 68, 
?ange 71 and gasket 101, forming a tightjoint at the top of the 
propellant cartridge 43. The retaining ring 66 is made of a 
material which is impermeable with respect to the propellant 
contained in propellant cartridge 43. This prevents leaks as a 
result ofpermeability through the material of support 2. 
At the lower end of the downwardly and outwardly ?ared 

portion 660' is an annular cutting edge 666’ which projects 
downwardly from the retaining ring 66 when the dispenser is 
in the upright position. Secured in the annular cutting edge 
66c and against the bottom of the retaining ring is a disc 
shaped ?lter element 102 which can be made of any conven 
tional ?lter material which is inert to the propellant and which 
is porous or permeable by the propellant. Preferably the edge 
of the ?lter element and the peripheral portion of the upper 
surface are adhered to the inner surface of the cutting edge 
and the bottom of the retaining ring, respectively. Since the 
retaining ring 66 seals off the space within the cartridge 43 
from the space in the bottom of the valve assembly so that 
propellant is directed into the aperture 19 at the bottom of the 
valve stem 7, the ?lter element covers the entire cross section 
of the ?ow path of the propellant, and therefore will ?lter out 
of the gaseous propellant any particles of adsorbent material 
which might be present in the propellant. 
The ?lter element 102 can be cut and assembled with the 

retaining ring 66 in a very simple and ef?cient operation so 
that the assembly can be positioned in the dispenser without 
any separate assembly step for the ?lter element. As shown in 
FIGS. 6a—6d, the retaining ring formed with the annular 
cutting edge 66c thereon is ?rst dipped into an adhesive A, as 
shown in FIGS. 6a and 6b . Thereafter, as shown in FIGS. 60 
and 6d, it is positioned above a sheet F of material of which 
the ?lter element 102 is made, and then urged downwardly 
against the sheet F so that the cutting edge 66c cuts through 
the sheet F to cut a filter element out of it. The presence of the 
adhesive on the cutting edge and the bottom of the retaining 
ring together with the slight compression of the material ofthe 
?lter element within the cutting edge due to the thickness of 
the cutting edge will cause the ?lter element to be retained 
within the cutting edge on the retaining ring when the retain 
ing ring is withdrawn from the sheet F. Thereafter, when the 
adhesive sets, the ?lter element will be ?rmly secured in the 
retaining ring. There is thus obtained an assembly of a retain 
ing ring 66 and a ?lter element 102, which is ready for as 
sembly into the dispenser as a unit. 
The dispenser is assembled by ?rst mounting the plug valve 

assembly on the underside of the cover 1, and with the gasket 
15 positioned in the recess 65. The propellant cartridge is then 
?lled with the particles of adsorbent. The assembly of the 
retaining ring 66 and ?lter element 102 of the present inven 
tion is then positioned between the top of the propellant car 
tridge 43 and the gasket 15, and the particle-?lled propellant 
cartridge 43 and the plug valve assembly are moved toward 
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4 
each other so as to tightly press the sealing gasket 101 and the 
?ange 71 between it and the ?ange 68 on the lower end of the 
support 2, and with the parts held in this position. the 
remainder of the collar 69 is bent around the upper edge of 
the ?ange 68. This insures the tight holding of the propellant 
cartridge to the plug valve assembly. 
The cover 1 can then be placed on the product container C 

and the apparatus can be ?lled with the product to be 
dispensed in the conventional‘ manner. The propellant gas 
under pressure is forced into the cartridge where it is adsorbed 
in the adsorbent particles. ' 

A ?ange 24 on valve stem 7 is urged upwardly by a spring 25 
around valve stem 7, and is positioned between ?ange 24 and 
the bottom of cup 6. This spring acts to press the ?ange 24 up 
wardly so that the ?exible lip of gasket 4 is held between a 
truncated cone~shaped surface 26 on ?ange 24, cambered as 
shown in FIG. 2, and an annular projection 28 around the 
edge of opening 5 in cover 1. This provides a tight closure of 
valve cup 6 with respect to opening 5. 

Pushbutton 8 which caps valve stem 7 has two coaxial 
sockets at the base thereof: an outer socket 73 de?ned by de 
pending wall 22 and which ?ts tightly around valve stem 7, 
and an inner socket 74 which receives the tapered end 75 of 
stem 7. The extent to which sockets 73 and 74 can be forced 
along valve stem 7 is limited by an annular shoulder 76 at the 
base of ?ns 72 de?ning between them channels 21, along the 
outside of the stem 17. The channels open out of the stem 
through apertures 23. 
The surface 78 of said ?ange 24 opposite gasket 4 is straight 

and serves as a support for spring 25, but this ?ange 24 also 
serves as a movable stop for the pushbutton assembly. Fixed 
radial stops 82 are provided inside cup 6. If pushbutton 8 is 
pushed in too far, its travel is limited by the contact of surface 
78 with stops 82. 

lnto valve cup 6 opens means for admitting the product to 
be dispensed, for example the upper end of a clip tube 29, 
force-?tted in a bore 31 in support 2. Alternatively, this means 
can be a bag adapted from a ?exible bag or sac containing the 
product to be dispensed. 
When valve stem 7 is in the undepressed position, as shown 

in FIG. 2, a tight closure is also insured between opening 5 
which communicates with the outside atmosphere as a result 
of a clearance provided for the sliding movement of the valve 
stem and the space under the cover 1, which is in communica 
tion with the upper surface of gasket 4 through at least one 
radial channel 32 in the lower face of the downwardly depend‘ 
ing portion from cover 1. 
When valve stem 7 is in this position, the inner peripheral 

edge ofgasket 15 closes apertures 19 and tightly engages valve 
stem 7 so that a tight closure is insured between aperture 12 
and the interior of propellant cartridge 43. 

In operation, with the pushbutton depressed and the parts in 
the positions shown in FIG. 3, the propellant will ?ow through 
the hollow stem 7 and through the nozzle in the pushbutton 
and will aspirate the product to be dispensed through the dip 
tube 29, the channels 21 and into the nozzle. Because the ?lter 
element 102 is positioned across the ?ow path of the propel 
lant, it will ?lter out of the propellant any of the particles of 
adsorbent material which may have been entrained therein. 

It will, therefore, be seen that there has been provided a 
retaining ring and ?lter element assembly which can be easily 
fabricated and assembled in the container and plug valve as 
sembly. It is not necessary to prepare ?lter elements 102 
separately, coat them with adhesive, or alternatively coat the 
appropriate surface of the retaining ring, and then properly 
position the ?lter element on the retaining ring and hold it in 
place while the adhesive sets. Two simple steps suf?ce for 
both forming the ?lter element and assembling it with the 
retaining ring, the ?rst being the coating with the adhesive, 
and the second being the pressing against the sheet of ?lter 
material to cut the ?lter element therefrom and simultane 
ously position it on the retaining ring. The retaining ring in ef 
fect acts as the die punch for the ?lter element, and makes 
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possible the combining of the two separate steps of cutting the 
filter and then placing it on the retaining ring in a single step. 
What I claim is: ' 

1. In a plug valve assembly for dispensers of ?uid products 
adapted to be attached to a product container for containing 
the ?uid product to be dispensed and adapted to accom 
modate a propellant cartridge containing particles of adsor 
bent material within the product container, said plug valve as 
sembly having a hollow valve stem, a pushbutton actuator on 
the upper end of said stem and having a nozzle therein com 
municating with said hollow stem, a cap member adapted to ?t 
over a product container and having an aperture therein 
through which the hollow stem is movable, a support secured 
to the underside of said cap and having a hollow central interi 
or through which said hollow stem is movable, means in said 
support opening into said hollow interior for admitting the 
product to be dispensed, a ?uid product ?ow path through 
said hollow stern exteriorly of the hollow thereof from a point 
adjacent said hollow interior, a ?rst ?exible gasket means in 
said assembly through which said hollow stem passes obturat 
ing said ?uid product ?ow path between said ?uid product 
?ow path and said hollow interior, said support having a 
downwardly open recess therein, a second gasket means in the 
bottom of said recess through which said hollow stem passes, 
said hollow stem having an aperture therein opening into the 
hollow of the stem. said aperture being obturated by said 
second gasket means, and a propellant cartridge on the sup 
port opposed to the downwardly open recess, that improve 
ment comprising a retaining ring having a tubular portion ex 
tending generally downwardly and then ?aring outwardly, the 
upper end of said tubular portion being engaged with said 
second gasket means and holding said second gasket means in 
said recess, the ?ared portion having an outwardly extending 
?ange therearound in tight engagement with said cartridge, 
said retaining ring having a downwardly extending annular 
cutting edge on the lower end of said downwardly and out 
wardly ?ared portion, and a disc-shaped ?lter element secured 
in said annular cutting edge and against the bottom of said 
retaining ring for ?ltering out particles of adsorbent material 
which may be entrained in the propellant, 

2. A retaining ring adapted to be assembled with a disc 
shaped ?lter element and for positioning between the top of a 
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container containing particles of adsorbent material and a 
stem-obturating gasket in an aerosol-type dispenser, said ring 
comprising a generally tubular upper portion, a downwardly 
and outwardly ?aring portion on the lower end of said tubular 
portion, an upwardly and outwardly curved portion on the end 
of said ?aring portion, an outwardly extending ?ange on the 
end of said upwardly and outwardly curved portion, and a 
downwardly extending annular cutting edge on the lower edge 
ol‘said downwardly and outwardly ?ared portion. 

3. A retaining ring assembly for positioning between the top 
oi‘ a container containing particles of adsorbent material and a 
stcm—obturating gasket in an aerosol-type dispenser, said as 
sembly comprising a retaining ring having a generally tubular 
upper portion, a downwardly and outwardly ?aring portion on 
the lower end of said tubular portion, an upwardly and out 
wardly curved portion on the end of said flaring portion, an 
outwardly extending ?ange on the end of said upwardly and 
outwardly curved portion, and a downwardly extending annu 
lar cutting edge on the lower edge of said downwardly and 
outwardly ?ared portion, and a disc~shaped filter element 
secured in said annular cutting edge and against the bottom of 
said retaining ring. ‘ 

4. A method of preparing an assembly of a retaining ring 
and a disc-shaped ?lter element for mounting between the top 
of a container containing particles of adsorbent material and a 
stcm-obturating gasket in an aerosol-type dispenser compris 
ing dipping the lower portion of a retaining ring having a 
generally tubular upper portion, a downwardly and outwardly 
?aring portion on the lower end of said tubular portion, an up 
wardly and outwardly ?aring portion on the lower end of said 
tubular'portion, and upwardly and outwardly curved portion 
on the end of said ?aring portion, and outwardly extending 
?ange on the end of said upwardly and outwardly curved por 
tion, and a downwardly extending annular cutting edge on the 
lower edge of said downwardly and outwardly ?ared portion, 
into an adhesive, then pressing the thus-dipped retaining ring 
onto a sheet of ?lter material and forcing the cutting edge 
through the material to cut a disc-shaped ?lter element from 
the sheet of ?lter material, whereby when the retaining ring is 
lifted from the sheet of ?lter material, the disc-shaped ?lter 
element is retained in the annular cutting edge and is adhered 
thereto and to the bottom of the retaining ring. 
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