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Thisinvention relates to valve mechanisms and more 
particularyto an improvedvalve for dispensing,in spray 
or aerosolform,materials contained underpressure. The 
valve mechanism hereinis of the type set forthin my co 
pending application Serial No.457,769,filed September 
22,1954,of which this application is a continuation-in 
part. 
The valve of the presentinventionis especially adapted 

for use with aerosol containers. Generaly,the construc 
tion provides a valve element movable relative to agasket 
for opening and Sealing the interior of a container to the 
atmosphere. A holow Stem,extending outwardly of the 
container from the valve element,is actuated by a remov 
able spray tip or press button. The button is arranged 
to embrace the end of the valve stem. 

Adjacent Surfaces of the button and stem,at or near 
the end of the Stem,are Shaped to provide a mixing and 
expansion chamber or passageway connecting the holow 
valve stem with an orifice through which contained mate 
rials are Sprayed into the atmosphere. The present valve 
construction provides Several Such arrangements designed 
to efect a more thorough mixing of materials and an ejec 
tion thereofin a finely divided spray form. 

In the usual dispensing valve construction for aerosol 
containers there is provided but one fow passagewaysys 
tem connecting the interior of the container with the 
atmosphere,This one system is used both forfilling and 
emptying the container. Generaly,such a construction 
is not Satisfactory. One or more orifices of relatively 
Smal croSS-Section are desirable in the ejection passage 
way System to insure the proper mixture and to efect a 
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fine Spray. Butthe restriction of the orifices makesitim 
poSSible to rapidly fil the container As a result,the 
filling of containers through such valves does not lend 
itself to assembly line operations. 
To overcome this objectionable feature,the present 

valve is provided with an additional flow passageway sys 
tem for filing operations. The passagewaysin this addi 
tional system are relatively large. As both passageway 
Systems are available during filing operations,there is 
thus insured the quick and economical filling of a con 
tainer. 

Asimportant object,then,is the provision ina dispens 
ingvalve mechanism of diferentflow passagewaysystems 
for the filling of a container and the ejection of the con 
tentS, - 

Another object of the invention is the provision in a 
dispensing valve mechanism of larger fow passageways 
for the fling of an applied container than forthe dis 
pensing of the contents. 

Stil another object of the inventionis the provisionina 
dispensing valve mechanism of a System of flow orifices 
and passageways of such size and relative position as to 
enhance the aerosol vaporization and atomization of a 
contained fuid during ejection or discharge of the con 
tainers, 

Another and further object of the invention is the pro 
vision in a dispensing valve mechanism ofa hollow stem 
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and embracing press button having adjacent portions,at 
or near the end of the stem, of such shape and size as 
toprovide chambers orpassageways formore thoroughly 
mixing the materials being discharged during flow be 
tween the Stem and an atmospheric discharge orifice in 
the button. 

Another and still further object of the invention is the 
provision of a dispensing valve mechanism so constructed 
as to readily lend itself to economical mass production 
without the use of soldering,welding,brazing orthread 
1ng. - 

Still another and further object of the invention is the 
provision of a dispensing valve mechanism which is ex 
tremely simple in construction,eficientin operation,and 
of a type which lends itself to being formed of plastic 
materials. 

Other objects and adyantages of the invention will be 
come more apparent from the following detailed descrip 
tion taken in connection with the accompanying draw 
ings,in which: 

Figure 1 is a fragmental vertical cross-sectional view 
of the valve device of this invention, shown as being 
mountedina container; 

Figure 2 is a horizontal cross-sectional view,taken 
along a plane indicated by the line 2?2 of Figure 1, 
showing details of interior rib construction of the valve 
body; 

Figure 3 is a horizontal cross-Sectional view,taken 
alonga plane indicated bytheline3—3 of Figure1,show 
ing the dispensing channel arrangement of the valve stem 
and Spraytip; - 

Figure 4 is a fragmental vertical cross-sectional view, 
similar to Figure 1,illustrating a modified form of con 
struction of valve Stem and Spray tip;and, 

Figure 5 is a fragmental vertical cross-sectional view, 
Similar to Figures 1 and 2,showing another modified 
form of construction ofvalve Stem andspraytip. - 

Referring now to Figure 1 of the drawings,the refer 
ence numeral 10 designates a cup-shaped mounting cap 
for a container designed for holding aerosol materia? 
under pressure. At its upper edge,the top wall of the 
container cap is formed into an outwardly and down 
wardy extending bead í1. The container proper(not 
Shown)may be assembled to the container cap in any 
desired fashion. One arrangement could be the forming 
of a wal bead in the container to be complementally 
embraced in crimped engagement by the bead 11 of the 
cap. A central portion of the bottom 12 of the cap is 
shaped as an inverted cup i3 to provide an inwardy 
sloping shouider ?4forapurpose to be describedindetai? 
1ater herein. A central opening ?5 is provided in the 
top wall ofthe cup i3. - 
The container and mounting cap may be made of any 

Suitable material which will withstand internal pressures 
exerted bythe particular dispersant utilized as the propel 
1ant in the Spray or aerosol composition to be contained. 
Usually,the materialis metal. • 
A disc type gasket 16,fcrmed of a suitable material 

Such as natural Cr synthetic rubber,orthe like,isseated 
withinthe inverted cup f3 against the top wal1thereof A 
central opening ?7in the gasketis Smaller than and con 
centric with the opening15in the retaining cap. Avalve 
housing i8,preferably of metal or a non-resilient plastic, 
has an Cutwardly extending flange i9 sized to seatin the 
container cap againstthegasket 16,The slopingshoulder 
?4,formed after the gasket and housingare assembledin 
the cap,provides a crimp for holding the assembly in 
place and Serves to maintain the housing fiange in pres 
Sure engagement with thegasket. The gasket í6is there 
by retained within and squeezedinto tight peripheralseal 
ingengagement with adjacent walls of the container cap. 
An annular rib or Sealingring20,on the upper surfacé 



3 
ofthe housingfange 19,isimpressed by pressure of the 
crimp into the disc gasket thereby efecting a face seal 
ing ofthe assembledparts. 
,The valve housing18 has a tubular body21 depending 
from the flange and terminating at its lower end in a 
tubular Section22 havinga fow opening23 therein. The 
tubular Section is adapted to receive one end of a fexible 
dip tube (not Shown) designed to extend Suficiently into 
the container whereby contents are always ejected through 
the valve from or near the bottom of the container. 
AS best shown in Figures 1 and 2,the tubular housing 

body 2? has a plurality of circumferentially spaced in 
terior lugs or ribs 24,24 extending alongthe bottom wall 
and partially along the vertical Sidewal thereof. 
A cup-shaped valve body 25,is sized to fit loosely 

within the housing body 2i between the lugs24,24 and 
the gasket 16,Aboss 26,on the lowerside of the valve 
body,is embraced by one end of a coiled Spring27 the 
other end of which Seats on the horizontal portions of 
the ribs 24,24. The inside of the cup-shaped valve body 
istapered asat28to provide a narrow seal rim29. The 
coiled Spring 27 normally urges the valve body into rim 
engagement with the gasket i6 to Seal the interiors of 
both the valve and the container,A tubular valve stem 
30 extends from the cup portion of the valve bodythrough 
the gasket 16 and the container cap opening15. A cen 
tral channel 3? in the stem is connected to the interior 
of the cup of the valve body by means of one or more 
openings 32 in the sidewal of the stem adjacentits base. 
The valve body is arranged for movement from its 

uppermoSt position in rim engagement,as shown in Fig 
ure 1,to Seated position on the top edges 33,33 of the 
Iugs 24,24. This distance of movementis less than the 
1ength of the boss26. Consequently,the interiors of the 
tubular body 2i and the depending tubular Section 22 
are always in fow communication,The flow areathere 
between is enhanced bythe spaces between adjacent lugs 
24,24. 
A Spray tip or press button 34 has an axial bore 35 

extendingpartially alongits length to receive therein the 
free end of the tubular valve stem 30,A terminal ori 
fice 36,located adjacent the end of the axial bore 35, 
connects the axial bore with a nozzle outlet37. In order 
to connect the orifice 36in flow communication with the 
central channel 31 of the stem,the free end 38 of the 
Stem is reduced in diameter to provide a peripheral chan 
nel 39. AlSo,the axial bore 35 of the spray tip is par 
tially extended within the button to provide an expansion 
chamber 49. By this arrangement,fluid flowing from 
the tubular Stem passes through the expansion chamber 
40.around the peripheralchannel39,andinto the orifice 
36 and the nozzle outlet 37 to the atmosphere. 
The valve member,with its spring boss and stem,and 

the housing may both be constructed of any suitable 
material but it is preferred that they be of rigid plastic. 
The press button is also a molded plastic,preferably of 
a resient type Such aspolyethylene. The particularma 
terial used Should have the properties of rigidity with 
Sufcient resience to permiteasy engagement and dis 
èngagement Gf the button relative to the stem but wtih 
suficient friction therebetween to eliminate any inad 
vertant disengagement. 

Operation ofthevalve mechanism willnotbe described. 
Thevalve mechanism as shown in Figure1 ismounted 

on the containerwith thepress button removed. Mech 
anism forfillingthe containeris then applied around the 
valvestem and the aerosol material and propellant are 
injected underpressure. The materialbeinginjected may 
fow either through the valve stem and the connecting 
channel32 ordirectly through the containeropening15 
betweenthegasket16and the stem30. This1atterchan 
*efis provided bya fexing of thegasket 16awayfrom 
tféstemwhenfing pressureis exerted Normaly,the 
interfai pressure of the propelant serves to hold the 
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gasket in Sealingengagement with the container cap and 
the valve stem,The filling pressure overcomes the op 
posed pressure exerted by the coiled Spring 27 thereby 
efecting a movement of the valve body away from the 
gasket i6. Flow of the filing material and propellant 
is then directed into the valve housing,through the chan 
nel 23 and the dip tube,and into the container. When 
the container is filled,a release of the filing preSSure 
efects a Sealing of the valve housing by the rim engage 
ment of the valve body and gasket through pressure ex 
eried by the coied Spring. 
As the filing channels have two paths,one of which 

provides passageways whichare relatively large,the con 
tainer is quickly andeasily filed. 
The preSS button 34is then applied to the valve stem 

3ö in Seated engagement therewith. The pressure re 
quired to Snap the press button on the valve stem,pref 
erably?Shouid not overcome the compression of the 
coiled Spring 27and the internal pressure exerted by the 
contained aerosol mixture acting on the valve body to 
help maintain it in sealed engagement with the gasket. 
It is desired,however,that the press fit of the button on 
the Valve stem provide Suficient friction therebetween to 
eliminate the possibility of inadvertent removal. 
The valve mechanism is now ready for operation to 

eject the aerosol mixture. When the press button is 
manually depressed to break the rim engagement of the 
Valve body and the gasket,the flow channel through the 
Valve from the container to the atmosphereis opened to 
fioW. The preSSurizedaerosol mixture flows through the 
channel23,into the interior of the valve housing21,into 
the cup of the valve body,and successively through the 
orifice 32,the interior of the stem 30,the expansion 
chamber 40,the peripheral channel 39,the orifice 36, 
and the nozzle outlet 37into the atmosphere,The pro 
vision in a fow channel of a plurality of restricted ori 
fices,particularlyimmediately precedingejection into the 
atmosphere,aid in obtaining a finer vaporization or 
atomization. Arelease ofmanualpressure onthe button 
Serves to efect an automatic closing of the valve bythe 
coled Spring,the parts assumingpositions shownin Fig 
ure 1. 
Figures4 and 5 illustrate modified forms of construc 

tion of the Valve stem and the press button orspraytip. 
In Figure 4 is shown a valve stem 30a of uniform 

outside diameteralongits entire length and havinga cen 
tral channel 31a therethrough. The cooperating press 
button 34a has an axial bore 35a which ispartialy ex 
tended to provide an expansion chamber40a It will be 
noted that the expansion chamberis extended in direc 
tions both longitudinaly and lateraly of the axial bore 
35a for a purpose to be more apparent hereafter. As 
in the press button of Figure1,the modified button 34a 
has a terminal orifice 36a and a nozzle outlet 37a. A 
peripheral groove 42is formed at the end of the axia1 
bore 35a in alignment with the terminal orifice 36a and 
connected with the expansion chamber 40a,There is 
thus providedafow channelconnectingthe centralchan 
nel31a ofthe stem and the terminal orfice 36ainthe 
press button. 

In Figure 5 there isilustrated another modied form 
of construction of the press button and valvestem. In 
this form of construction the free end ofthe valvestem 
30b.has spaced grooves defining a circumferentialy ex 
tending rib 43,This rib is so positioned as to bein 
aignment with the terminal orifice36b ofthepress but 
ton 34b. The press button has anaxial bore 35B which, 
as in Figure 4,is partialy extended to provide an ex 
pansion chamber 405. A peripheral groove 44,at the 
end of the axial bore 35b,provides a fowspacearound 
the end of the stem connecting the interiorchanne1315 
of the stem and the terminal orifice 36b of the button 
through the expansion chamber 40b. As material un 
der?ress?es_sjegted_to the atmosphere through the 
pozle outlet 375,the fow around the groove 44isd 
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rected in Separate streams on opposite sides of the rib 
43 which combine forentryinto the terminal orifice 36. 
This direction ofefluentstreamsagainsteachotherefects 
a finer vaporization and atomization of the aerosol ma 
terial just prior to ejection into the atmosphere. 

Except for the changes indicated,the Stems and press 
buttons of Figures 4 and 5 are constructed and operate 
in a manner similar to like parts shown in Figure 1. 
Although the invention has been described herein more 

or less precisely as to details,it is to be understood 
that the inventionis not to be limited thereby,as changes 
may be made in the arrangement and proportion ofparts, 
and equivalents may be substituted without departing 
from the Spirit and scope of the invention. 

I ciaim as my invention: 
1. Avalve mechanism comprising a resilient Seal hay 

ingan opening therethrough,a cup-shaped valve element 
moyable into and out of rim engagement With Said Seal 
around the opening,a tubular stem extending from Said 
Valve element through and tightly embraced by the Seal 
and arranged in fiow communication with the cup of 
the valve element,and an axialy bored button embracing 
Said stem and having a fiow channelto the exteriorthere 
of,the end of the button bore being partially extended 
beyond the end of the stem to define an expansion cham 
ber in communication with the stem,and a peripheral 
chamber Surrounding the stem and connecting the ex 
pansion chamber with the channel to the exterior of the 
button. 

2. A Valve mechanism for a container having a valve 
mounting opening,comprising a resilient gasket having 
an opening in alignment with the container mounting 
opening,a valve housing mounted in the container in 
Sealed engagement with Said gasket and having an inlet 
Opening therein,a cup-shaped valve body moyable into 
and out of rim engagement with Said gasket around the 
opening thereof,a coiled Spring between Said valve body 
and housing for normally maintaining the body in en 
gagement with the gasket,a tubular stem extendingfrom 
Said valve body through the gasket and container open 
ings and tightly embraced by Saidgasket,Said Stem hay 
ing a flow channel connecting the interiors of the stem 
and valve body cup and also a diametricaly reduced 
end portion,a longitudinally bored actuating button re 
moyably embracing Said stem and haying a fow chan 
nel to the exteriorthereofin alignment with the reduced 
end of the stem,the bore of Said actuating button being 
partially extended beyond the end of the stem to define 
an expansion chamber connecting the Space around the 
reduced end of the stem and the interior thereof,and 
means defining a flow channel from the housing inlet 
around and along the valve body. 

3. A valve mechanism for a container having a valve 
mounting opening comprising a resient gasket having 
an opening in alignment with the valve mounting open 
ing,a valve housing mounted in the container in Sealed 
engagement with Said gasket and having an inlet open 
ing therein,a cup-shaped valve body movable into and 
out of rim engagement with Said gasket around the open 
ing thereof,means normaly maintaining the body in 
engagement with the gasket,a tubular Stem extending 
from said valve body through the gasket and valve open 
ings and Snugly embraced by Saidgasket,Said stem hay 
ing a fow channel at one end connecting the interiors 
of the stem and valve body cup,a diametricaly reduced 
portion at the other end of said stem,a longitudinally 
bored actuating button embracing said stem and having 
a flow channel to the exterior thereofin communication 
with the peripheral chamber defined by the reduced end 
of the stem and Said bore,the bore of Said actuating 
button being partialy extended beyond the end of the 
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stem to define an expansion chamber connecting the pe 
ripheral chamberwith theinterior of the stem,and means 
defining a fow channel from the housing inlet around 
and along the Valve body. 
4,A valye mechanism for a container having a Valve 

mounting opening comprisinga resilientgasket having an 
opening in alignment with the valve mounting Opening, 
a valve housing mounted in Sealed engagement with Said 
gasket and having an inlet opening therein,a cup-shaped 
valve bcdy within said housing movable into and out of 
rim engagement with Said gasket around the opening 
therein,means normaly maintaining the body in engage 
rnent with the gasket, a tubular stem extendingfrom Said 
valve body through the gasket and vaive openings and 
8nugly embraced by Saidgasket,said Stem being open at 
?s free end and having a flow channel nearits other end 
connecting the interiors of the Stem and Valve body Cup, 
a diametricaily reduced end portion on the free end of 
Said stem,a longitudinaly bored actuating buttOn remoV 
ably embracing Said stem and having a fiow channel to 
the exterior thereofin communication with the peripheral 
chamber defined bythe reduced end of the Stem and Said 
bore,and means connecting the interior of the stem with 
said peripheral chamberin an area remote from the fioW 
channel to the exterior. 

5. A valve mechanism for a container having a Valve 
mounting opening comprising a resilient gasket having 
an openingin alignment with the valve mounting opening, 
a cup-shaped valve body movable into and out of rim 
engagement with Said gasket around the opening therein, 
a spring between Said valve body and housing for nor 
mally maintaining the body in engagement with the 
gasket,a tubular stem extending from Said Valve body 
through the gasket and valve openings and Snugly em 
braced by Saidgasket,Said stem having a flow channel at 
one end connecting the interiors of the stem and valve 
body cup,a diametricaly reduced portion at the other 
end of Said Stem,a longitudinally bored actuating button 
embracing Said stem and having a fiow channel to the 
exterior thereof in communication With the peripheral 
chamber defined bythe reducedend of the stem and Said 
bore,and the bore of Said actuating button in an area 
remote from the fiow channel beingextended beyond the 
end of the Stem to define an expansion chamber connect 
ing the peripheral chamber with the interior of the stem. 

6. A valve mechanism for a container having a valve 
mounting opening comprising a resiently yieldable 
gasket having an opening in alignment with the valve 
mounting opening,a cup-shaped valve body movable into 
and out of Sealing engagement with Said gasket around 
the openingtherein,means normalymaintainingthe body 
in engagement with the gasket,a tubular stem extending 
irom Said valve body through the gasket and vaive open 
ings and Snugly embraced by Saidgasket,Said stem being 
open at its free end and having a flow channel near its 
other end connecting the interiors of the stem and Valve 
body cup,a diametricaly reduced end portion on the 
free end of Said Stem,a longitudinaly bored actuating 
button removably embracing Said stem and havinga fow 
channel to the exterior thereof in communication with 
the peripheral chamber defined by the reduced end of the 
Stem,and Said bore,and means connecting the interior 
of the Stem with Said peripheral chamberin an area re 
mote from the fow channel to the exterior. 
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