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Ralph R. Boyer, Lakewood, Ohio, assignor to The 
Dill Manufacturing Company, Cleveland, Ohio, 
a corporatio of Ohio 

Application July 1, 1951, Serial No.236,204 
(C. 222-82) Claims, 

The present invention relates to a valve, more 
particularly designed for use with an aerosol con 
tainer adapted to have its contents under pres 
surized conditions and the contents dispensed 
by operation of the dispensing valve. 
An object of the invention is to provide a valve 

suitable for use in an aeroSol pressurized dis 
pensing container in which the valve structure 
is so constrticted as to definitely prevent evap 
oration or similar deterioration with respect to 
the contents of the receptacle until it is desired 
to use the eontents of the receptacle, at which 
time the valve is so constructed that it may be 
manipulated to punctire a portion of the valve, 
Whieh Operation under the control of the valve 
will permit discharge of the contents of the re 
ceptacle. 
A further object of the invention is to provide 
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an aerosol dispensing valve which is self-con 
tained and may be incorporated as a part of the 
dispensing container and effect a sealed condition 
of the container until such time as by an oper 
ation of the valve a portion of the valve structure 
is perforated So that prior to Sueh perforation 
the receptacle is sealed against any leakage or 
similar deterioration of the efficiency of the re 
ceptacle for its intended purpose. 
A further object of the invention is to provide 

an aerosol dispensing valve which may be used in 
connection with a pressurized dispensing con 
tainer in which the valve and its operating parts. 
are associated with a depressed portion of the 
container so, that. no part of the valve will pro 
trude beyond the plane of the adjacent portions 
of the tops of the side walls of the container. 
Other objects will be developed as the descrip 

tion of the invention proceeds. 
Reference should be had to the accompanying 

drawings in which: 
Fig. 1 is an elevation of the valve structure 

With portions in section of the structure with 
which the valve is associated; 

Fig. 2 is a sectional elevation of the valve and 
in part the receptacle structure associated there 
with; 

Fig. 3 is a sectional elevation showing the valve 
When moved to its puncturing position; 

Fig. 4 is a Sectional elevation of the valve 
showing the position of the valve when the pres 
Surized content of the container is dispensed. 
The container is generally represented at f 

and may conveniently be of cylindrica form, 
preferably the bottom closure of the container 
is concave, as indicated at 2, in order to resist 
internal pressure and the top member of the con 

2 

2 
tainer which is indicated at 3 is concave so that 
there is provided at the outside portion of the 
container a space which as will be subsequently 
explained is utilized to contain a portion of the 
operating part of the valve which will be main 
tained below the plane of the top portion of the 
side walls of the container. This is a desirable 
feature inasmuch as it permits stacking of the 
containers without interference with any portion 
of the valve structure, and also the fact that the 
outward portion of the valve structure is con 
tained Within the space to which reference has 
been made protects the valve from accidental 
operation or impacts from the Outside. 
Associated with the interior of the dispenser is 

a tube or pipe 4 which extends from adjacent the 
top portion 3 to the bottom portion 2 of the 
container. The valve structure comprises a cas 
ing 5 which at its upper part has a chambered 
portion 6 formed by the walls T, which cham 
bered portion contains and confines a packing 
6d. which is of any material Suitable for the pur 
pose of forming a packing and Seal in a manner 
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which will be Subsequently described. The Cas 
ing 5 has a chamber 8 adapted to contaira a 
spring 9 under pressure, which spring cooperates 
with the nowable portion of the valve in a man 
ner later to be described. The lower portion of 
the casing 5...has a chamber which at the lower 
part thereof is formed with a relatively thin Wall 
section f which is adapted to be punctured by 
the movable portion of the valve, as will be sub 
sequently described. 
The casing 5 is adapted to be secured to the 

top wall portion 3 of the container and for this 
purpose the casing may be provided with a flange 
5a, which sets in a eup-shaped portion 3a of the 
top of the container and is sealed in such position 
by means of a solder such as indicated at 2 or 
by any equivalent means so that the valve casing 
is definitely and immovably attached to the 
wall 3. 
The casing 5 at the lower part, thereof is 

adapted to be attached and sealed to the end of 
the pipe 4 in any suitable manner and for this 
purpose the upper end of the pipe, telescopes the 
lower portion of the easing and is secured by 
means of the tube entering an annular recess. 56, 
aS shown in Fig. 2. 
The movable portion of the valve structure 

comprises an upper hollow portion indicated at 
3, which upper portion adjacent the lower part 

thereof has an outlet of materially restricted 
diameter or perforation 4. 
The movable portion of the valve also is pro 
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vided with a solid lower portion which is indi 
cated at 5, and this portion f 5 at its lower end 
is provided with a beveled or pointed portion 6 
which is adapted to engage with and perforate 
the lower portion of the casing when the mov 
able portion of the valve is initially depressed, 
causing a puncture of the metal of the casing at 
the point forming an inlet of materially re 
stricted diameter. 
The lower portion 5 of the movable portion of 

the valve is solid and is provided with an exten 
sion 7 against the lower part of Which the Spring 
9 impinges and which spring in turn at its lower 
portion is supported upon a shoulder 5c of the 
casing 5. 
The packing member 6a to which reference has 

before been made has a central opening, the Wall 
of which opening frictionally engages the valve 
portion 3 through which the said portion 3 
may move. When the movable portion of the 
valve is in the position shown in Fig. 2 the tipper 
surface of the flange f bears against the pack 
ing 6a, so that there is provided a definite sealing 
action by virtue of the engagement of the pack 
ing member 6a with the top of the flange and 
also the engagement on the side wall of the hol 
low portion 3 of the movable portion of the valve. 
This condition will normally be maintained by 

virtue of the expansive action of the Spring 9, 
plus the confining action due to the crimping of 
the walls 7 about the packing 6a. 
At the outer end of the hollow portion 3 of 

the movable portion of the valve there is an 
operating member 8 which has a recess that re 
ceives the upper end of the portion 3 and in 
teriorly the operating member 8 has a recessed 
portion 9 and a radiating duct 20 of materiaiy 
restricted diameter, which duct extends to the 
outer surface of the operating member 8. Thus 
it will be seen that any content to be discharged 
which enters the hollow member 3 may be dis 
charged through the chamber 9 and the duct 2) 
of the operating member 8. 
The relative position of the parts of the valve 

structure which obtain when the receptacle has 
been charged with its content and pressurized 
are shown in Fig.2 and as Will be seen the Con 
tainer with its valve structure is sealed against 
any deterioration by means of escaping of the 
pressure content or pressurizing agent within the 
receptacle prior to the time it is desired to dis 
pense any part of the contents of the container. 
In Fig. 3 the operating member 8 has been 

depressed against the action of the Spring 9 and 
the lower portion ?5 of the movable portion of 
the valve with its pointed surface has been moved 
to puncture the lower wall of the portion of the 
casing 5. When such operation has been a C 
complished and the operating member 8 is re 
leased, the action of the Spring 9 is to position 
the movable member of the valve upwardly so 
that the shoulder 7 is moved against the pack 
ing member 6a and the opening 4 is closed by 
virtue of the frictional engagement of the lower 
portion of the hollow member 3 with the pack 
ing member 6d. 
Subsequent partial depression of the member 
8 will move the movable portion of the valve 

so that the fiange T is moved away from en 
gagement with the packing 6a and the Opening 
4 occupies a position below the lower Surface of 
the packing 6a. In this position there is Sufi 
cient space between the pointed end of the nem 
ber 5 of the valve structure and the punctured 
opening so that the pressurized contents within 
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4. 
the container may find entrance to the chamber 
8 passing around the portions of the valve ShoWin 
in Fig. 4 and through the opening 4 and the 
hollow portion or chamber 3 to the exit duct 20. 
Attention is called to the fact that the relation 
ship between the pointed end of the lower por 
tion 5 and the punctured hole in the lower part 
of the casing serves to atomize and break up the 
material which under preSSure is being released 
through the Valve structure. 
From the foregoing description it Will be seen 

that the valve and its cooperating structure pro 
vide three restricted orifices and two chambers 
which are properly described as expansion cham 
berS. 
The liquid such, for instance, as Freon, under 

pressure and mixed with the material to be dis 
pensed passes through the perforation, or re 
Stricted orifices and into chamber 8. The 
chamber 8 functions as an expansion chamber 
causing a drop in pressure of the liquid, result 
ing in the formation of Some gas and in breaking 
up the particles of liquid. 
Then the combined mixture partially broken 

down into Small particles passes from chamber 8 
through the orifice A which is a restricted open 
ing, with respect to the diameter of the hollow 
chamber 3, so that as the mixture paSSes into 
the chamber 3 there is again a reduction of 
pressure due to the expansion of the Freon to 
thereby form more gas and a further break up of 
the mixture of the Freon and the substance 
carried thereby. 
The mixture then passing through the re 

stricted passage 20, is released into the atmos 
phere, again producing an expansion action. With 
respect to the materials in question, and incident 
to the sequence of actions which have been de 
scribed, what is left of the Freon becomes a gas 
and the material carried thereby is dispersed 
into the atmosphere in Such finely divided con 
dition that the said material becomes air-borne, 
which is characteristic of what is known in the 
art as an aerosol. 
Commonly, aerosol valves which have been 

commercially proposed provide for a single ex 
pansion chamber with a restricted orifice lead 
ing thereto and a restricted orifice leading there 
from, whereas in the structure herein disclosed 
two expansion chambers with three orifices are 
provided, and from a practical point of view this 
is made possible by utilizing the upper portion 
of the plunger as a hollow chamber with a re 
stricted orifice leading thereto. By the provi 
sion of such structure it is possible to provide 
the desired two chambers without increasing the 
overall dimensions of the valve structure and 
its associated parts, which is an important re 
sult not only from the viewpoint of cost of man 
ufacture, but also of limiting the overall dinnen 
sions of the valve structure, which is quite in 
portant, considering the type of containers with 
which the valve Structure is used. 

Attention is called to the fact that after the 
valve member 5 has been moved SO as to punc 
ture the lower portion of the casing 5 and when 
released returns to its normal position under 
action of the Spring 9, to thereby move the flange 

7 against the gasket or packing 6a, the future 
operation to permit discharge of material from 
the container is accomplished by means of de 
pressing the valve part 3 so as to expose the 
exit-hole or opening 4 to a position below the 
gasket 6a. This is frequently called a 'tripping' 
of the valve. If by any chance an object were 
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laid on top of the valve or the valve were to be 
deeply pressed the pointed ead of the valve part 
5 would enter the pierced opening, a SSunning 

essentially the position shown in Fig. 3 of the 
drawing, and would therefore cut off the enais 
sion of material from the container. This is an 
important feature inasmuch as it would prevent 
the wasteful discharge of material from the Con 
tainer if per chance a sufficiently heavy object 
were laid upon the member 8 either carelessly 
or purposely. 
An additional feature. Should be mentioned to 

the effect that the valve portions. 3 and 5 are 
capable of rotary movement and therefore if 
upon piercing by the pointed end of the member 
15 on the lower end of the casing 5there should 
be a sticking action, the valve parts 3 and 5 
may be rotated, which would serve to break any 
adhesive effect due to the metal surfaces sticking 
because of the perforating operation. 
The operating member 8 as shown in the 

drawings is mounted upon the upper portion f3 of 
the valve structure. This member 3 may be 
disassembled from its cooperating valve part f3, 
which may be desirable in connection with ship 
ping of the container with its installed valve. 
Frequently, a cover is placed over the upper de 
pressed portion of the container in order to pre 
vent injury to the valve structure and in such 
event it is frequently desirable to have the men 
ber 8 detached and placed in the hollow por 
tion of the upper end of the container So that 
it will not interfere with the proper seating of 
the cover member for the container. 
The preferred form of the invention has here 

in been described but it will be obvious that 
the invention is susceptible of modifications with 
in the scope of the appended claims. 

Having thus described my invention, I claim: 
1. An aerosol self-contained valve assembly 

adapted for hermetic sealing to a receptacle hav 
ing contents under pressurized condition, Said 
assembly providing three sealing points when the 
said assembly is in closed position, comprising a 
waive casing having a lower chamber and an 
upper chamber, the lower portion of Said lower 
chamber being provided with a botton wall inte 
gral with the casing but of reduced thickness, 
the said construction forming an initial seal for 
the interior of the casing of the valve assembly, 
a packing member entirely enclosed and con 
fined within the said upper chamber, a plunger 
having a chamber portion with a side wall orifice, 
there being a flange upon the Said plunger nor 
mally in engagement with the under side of Said 
packing thereby to form a second point of Seal 
ing for the interior of the casing, the Said pack 
ing having a central opening through which the 
upper part of the plunger extends, the Said upper 
part of the plunger being slidable through the 
said packing but frictionally engaged by the 
packing whereby the orifice in the Side wall of 
the hollow upper port of the plunger is sealed 
when the flange on the plunger is in engage 
ment with the packing thereby forming a third 
point of sealing, a spring within the lower cham 
ber of the casing and normally exerting preSSu'e 
against the flange on the plunger, the said plung 
er extending to approximately the bottom part 
of the lower chamber and provided with a 
pointed end portion whereby When the plunger 
is initially moved to thereby break the Seal be 
tween the side wall port in the upper hollow part 
of the plunger and to move the flange on the 
plunger from its sealed position, the pointed end 
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6 
Of the plunger pierces.the Inleta Walt at the bots 
ton portion of the casing. 

2. An aerosoi Self-contained valve unit adapted 
for hermetic sealing to a receptacle having con 
tents under pressurized condition comprising a 
Casing having an upper and a lower chamber, a 
Sealing packing within said upper chamber, a 
Wall of said upper chamber being folded upon 
the said sealing packing to enclose and confine 
the said packing within the chamber, said pack 
ing having a central Opening, a plunger having 
a flange intermediate its ends the upper portion 
of the plunger having frictional and Slidable con 
tact with the opening in the packing, and said 
upper portion of the plunger being hollow and 
provided with an orifice in the side Wall thereof 
in the portion thereof within the opening in the 
packing when the plunger is in nondepressed po 
sition, the said plunger having a flange interme 
diate its ends, Which fange is adapted for engage 
ment with the underside of said packing when 
the plunger is in nondepressed position, a spring 
in the lower chamber normally urging the flange 
On the plunger into engagement With the pack 
ing, thereby to provide fluid sealing condition be 
tween the flange on the plunger and the pack 
ing and a Sealing condition with respect to the 
opening in the wall of the plunger. 

3. A self-contained valve unit adapted for her 
metic sealing to a receptacle having contents 
under pressurized condition, comprising a casing, 
an expansion chamber provided Within said cas 
ing, the lower part of said chamber having a 
thin integral wall adapted to be punctured and 
thereby form an orifice of a diameter materially 
less than the diameter of the said chamber 
whereby the pressurized material entering 
through such orifice expands upon entering the 
Said chamber, a packing member enclosed and 
confined by a Wall of Said Casing and forming in 
part a closure for the upper end of said chambe, 
Said packing being provided With a central open 
ing, a plunger within the casing, the upper part 
of said plunger being hollow and provided With 
an orifice of materially restricted diameter with 
respect to the diameter of the chamber in the 
Wall thereof, said orifice being normally sealed 
by engagement. With the Said packing member and 
When the plunger is depressed establishes coal 
munication with the first-mentioned chamber 
Whereby material under pressure which has been 
admitted to the first expansion chamber passes 
through the said restricted orifice into the hol 
low chamber of the plunger which forms: a sec 
ond expansion chamber, and means associated 
with the end of the plunger which is hollow 
having a restricted passageway which Communi 
cates with the hollow plunger thereby to provide 
a restricted outlet passage for material from the 
second expansion chamber. 

4. An aerosol. Self-contained valve unit adapted 
for hermetic sealing to a receptacle, having con 
tents under preSSurized condition comprising a 
casing, the lower wall of Said casing having aper 
foration therethrough which forms an orifice of 
restricted diameter whereby pressurized material 
and the Substance mixed therewith, entering 
through. Such orifice from the receptacle to which 
the valve casing is attached expands, within the 
said chamber, a packing member at the upper end 
of Said chamber, means for confining the said 
packing with respect to the said casing, said 
packing being provided with a central opening, a 
plunger Within the casing, the upper part of said 
plunger being hollow and functioning as an ex 



2,667,991 
7 

pansion chamber, the wall thereof provided with 
an orifice of materially less diameter than the di 
ameter of the chamber in the plunger, the said 
plunger having a lower portion extending into 
the first-mentioned chamber, the lower portion 
of the plunger being provided with a fange of 
greater diameter than the opening in the pack 
ing, the upper portion of Said plunger extend 
ing through the opening in the packing and in 
frictional contact with the opening in the said 
packing, the orifice formed in the Side wall of 
the chamber of the plunger being normally sealed 
by engagement with the Said packing member 
when the flange upon the plunger member is in 
contact with the lower surface of the said gasket, 
whereby When the plunger is depressed, the pres 
Surized material from the receptaele With which 
the Valve is a SSociated, enters through the re 
stricted opening in the lower part of the first 
mentioned chamber, into the chamber in the 
lower part of the casing, thence through the re 
stricted orifice in the side wall of the hollow por 
tion of the valve plunger and into the chamber 
formed by the hollow valve sten and means asso 
ciated with the end of the plunger which ineans 
has a restricted passage of materially less di 
ameter than the diameter of the hollow portion 
of the plunger thereby providing a restricted out 
let passage to the atmosphere. 

5. An aerosal Self-contained valve unit adapted 
for hermetic Sealing to a receptacle having con 
tents under preSSurized condition comprising a 
Casing having a chamber therein which func 
tions as an expansion chainber, the lower part 
of Said Casing being provided With a perforation 
or orifice of materially less diameter than the 
diameter of Said chamber, whereby pressurized 
material entering through such orifice expands 
upon entering the said chamber, a packing con 
fined by a wall at the upper end of said casing 
and forming in part a closure for the upper end 
Of the Said Casing, Said packing being provided 
with a central opening, a plunger within the cas 
ing, the upper part of Said plunger being hollow, 
providing an expansion chamber, and provided at 
the lower end thereof with a restricted orifice 
in the wall thereof of materially less diameter 
than the diameter of the chamber in the plunger, 
the aforesaid packing being provided with an 
opening therethrough and the said upper por 
tion of the plunger extending through the said 
opening and in frictional contact with the Wall 
thereof, the said orifice in the wall of the plunger 
being normally Sealed by engagement with the 
Said packing member, the said plunger when de 
pressed inoving the part thereof having the orifice 
in the wall thereof below the said packing mem 
ber thereby forming a restricted orifice com 
inunication between the chamber in the said cas 
ing and the hollow chambered portion in the 
upper part of the plunger, means associated with 
the end of the plunger, which means is provided 
With a restricted passageway communicating 
with the hollow plunger and with the atmosphere, 
Whereby material when released from the recep 
tacle With which the valve is used, first passes 
through a restricted orifice into a first expan 
sion chamber then passes through another re 
stricted orifice to a Second expansion chamber 
and thence through a restricted outlet to the 
atmosphere. 
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6. An aerosol self-contained valve unit adapted 

for hermetic Sealing to a receptacle having con 
tents under preSSurized condition comprising a 
casing having a chamber theirein which func 
tions as an expansion chamber, a restricted ori 
fice in the casing at the lower part of the cham 
ber, a packing member Secured to the said casing 
by a wall of the casing and having a central 
opening, a plunger the upper part of said plunger 
being hollow and forming a second expansion 
chamber, the said plunger having a restricted 
Opening at the lower part of the hollow portion 
which opening is of materially less diameter 
than the diameter of the hollow portion of the 
plunger, the said upper portion of the plunger ex 
tending through the opening in the packing, the 
said packing serving normally to close the orifice 
in the upper portion of the plunger, means asso 
ciated with that end of the plunger which is 
hollow, which means is provided with a restricted 
paSSageWay communicating with the hollow 
plunger and the atmosphere, thereby providing 
three restricted Orifices and two expansion cham 
berS. 

7. An aeroSol Self-contained valve unit provid 
ing a valve unit having two expansion chambers 
and providing restricted openings communicat 
ing with the respective chambers and a restricted 
discharge member from one of the said chambers 
to the atmosphere, which structure comprises 
a casing having a chamber which functions as 
a first expansion chamber, the Said casing having 
an orifice in the lower part thereof of materially 
restricted diameter with respect to the diameter 
Of the Said chamber, a packing member mounted 
upon and attached to the said casing at an open 
end thereof, Said packing having a central open 
ing, a plunger Within the said casing and having 
the upper portion thereof hollow forming a sec 
Cnd expansion chamber, the said hollow portion 
of the plunger being provided with an orifice ma 
terially restricted in diameter with respect to 
the diameter of the chamber in the plunger, the 
Said hollow portion of the plunger extending - 
through the Opening in the gasket and frictionally 
movable therethrough, the opening in the said 
hollow portion of the plunger normally engaging 
with the gasket forming a closure therefor, said 
plunger when depressed moving the opening in 
the hollow portion of the plunger to commu 
nicate with the chamber in the casing and means 
carried by the upper end of the plunger provid 
ing a restricted passageway connecting the cham 
ber in the upper part of the plunger with the at 
mosphere. 

RAPH. K. BOYER. 
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