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[ 5 7 ] ABSTRACT 

An aerosol ?uids dispensing valve having a primary 
valve mechanism adapted to dispense ?uids from a 
container, and gravity responsive valve means cooper 
able with said ?rst mentioned valve means, and 
adapted to prevent the ?ow of ?uids from a container 
in which said first mentioned valve means is located, 
when the container is disposed in a position such that 
undesirable dispensation of ?uids from the container 
may occur. 

This invention relates to an aerosol ?uids dispensing 
valve means, and, more particularly, to an aerosol 
?uids dispensing valve having a primary valve 
mechanism and a gravity responsive check valve 
mechanism operable in series to prevent ?uids from 
being dispensed from a container when the container 
is, in an undesirable position, and when the operator of 
the dispensing valve of the invention fails to dispose 
the aerosol container in a proper attitude for e?icient 
dispensation of ?uids from the container. 
The gravity responsive check valve mechanism is 
carried by a part which operates in a direction which 
is at least partially vertical to the direction of operation 
of the check valve so that the check valve will not open 
during operation of the carrying part. 

8 Claims, 9 Drawing Figures 
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FLUID DISPENSING VALVE MEANS WITH CHECK 
VALVE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This case is a continuation-in-part of application Ser. 
No. 775,079, ?led Nov. 12, 1968, now abandoned. 

SUMMARY OF THE INVENTION 

The present invention relates to aerosol ?uids dis 
pensers and valves, and, more particularly, to a valve 
mechanism having a primary ?uids dispensing valve 
adapted to be manually operable for dispensing fluids 
from an aerosol container; the invention also including 
a gravity responsive check valve means adapted to pre 
vent dispensation of ?uids from an aerosol container 
when the primary valve is opened and the container is 
in an undesirable attitude. 
The invention may include a manually operable pri 

mary valve mechanism adapted to control the dispensa 
tion of a plurality of ?uids from an aerosol container, 
and an automatic gravity responsive check valve means 
in series with the primary valve mechanism; the check 
valve means having a ball check adapted to respond to 
gravity and to prevent flow of ?uids relative to the pri 
mary valve means when the aerosol container, with 
which the valve mechanism is connected, is in an im 
proper position to perform a desirable ?uids dispensing 
operation relative to the contents of the container. 
The invention also includes check valve response to 

gravity which may be a ball check which is carried by 
a ?uids dispensing nozzle and adapted to shut off ?ow 
therethrough, when an aerosol ?uids container com 
municating therewith is in an upright position. Addi 
tionally, the invention comprises an aerosol ?uids con 
tainer having a valve actuating and dispensing nozzle, 
the nozzle being adapted to actuate a valve mechanism 
disposed to control the dispensation of a plurality of 
fluids from the interior of the container. The actuating 
nozzle is provided with a bore communicating directly 
with a gravity responsive check valve which is adapted 
to shut off flow through the nozzle when the container 
is in an undesirable dispensing position ‘even though the 
nozzle may be operated to actuate the valve mecha 
nism which is primarily adapted to control dispensation 
of a plurality of ?uids from the interior of the con 
tainer. ' _ 

The invention more‘ speci?cally includes a check 
valve which is responsive to gravity and which'is car 
ried by a toggle, swinging or other type of ?uids dis 
pensing nozzle and actuator which operates in a direc 
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tion which is at least partially vertical to the direction ' 
of action of the check valve. It has now been discov 
ered that incorporating a gravity responsive check 
valve in an aerosol nozzle which acts in a direction 
which is substantially vertical to the direction of action 
of the check valve for preventing ?uid loss from the 
aerosol container when the container is in an improper 
position, is superior to incorporation of the check valve 
in an actuator or other part which operates in substan 
tially the same direction as the check valve. It has been 
discovered that when the check valve is incorporated 
in a part which operates in a direction substantially the 
same as the direction of operation of the check valve, 
?uids will escape through the check valve when the 
container is in an improper position when the actuator 
is released. It has also been discovered that ?uids do 
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not escape through a check valve mounted in a part 
which operates in a direction which is substantially ver 
tical to the direction of action of the check valve when 
the container is in an improper position and the actua 
tor is released. 
While not wishing to be bound by an particular the 

ory, it is believed that the check valve is jarred away 
from the valve seat because-of inertia when the check 
valve is mounted in a part which operates in the same 
direction as the valve, while the-effects of inertia are 
reduced when the valve is mounted in a part which is 
operated in a direction vertical to the direction of oper 
ation of the check valve. 

Accordingly, it is an object of the present invention 
to provide a novel aerosol ?uids dispensing valve hav 
ing a primary valve mechanism adapted to control the 
dispensation of ?uids from an aerosol ?uids container, 
and a gravity responsive valve adapted to prevent dis 
pensation of ?uids from an aerosol ?uids container 
when it is in an undesirable disposition or attitude for 
the dispensation of ?uids from the container. 
Another object of the invention is to provide an aero 

sol ?uids dispensing valve which may be used in con 
nection with aerosol ?uid dispensers to prevent inad 
vertent loss of pressurizing ?uid from an aerosol ?uids 
dispensing container before the container is substan 
tially evacuated with relation to other ?uids contained 
therein. 
Another object of, the invention is to provide an aero 

sol ?uids dispensing valve means having a novel gravity 
responsive check valve mechanism therein adapted to 
prevent dispensation of aerosol ?uids from an aerosol 
?uids container when the container is in an undesirable 
attitude, whereby improper use of the valve mechanism 
of the invention is automatically prevented when the 
operator activates the valve mechanism in an improper 
attitude. 
Another object of the invention is to provide a grav 

ity responsive check valve in a primary aerosol ?uid 
dispensing valve which will prevent dispensation of 
aerosol ?uids from an aerosol ?uids container when the 
container is in an undesirable attitude and which will 
not be easily opened by operation of the primary dis 
pensing valve. _ _ r _ _ 

Further objects and advantages of the invention may 
be apparent from the following speci?cation, appended 
claims, and accompanying drawings. 

' BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an axial sectional view of a ?uid dispensing 
container showing a ?uids dispensing valve of the in 
vention in connection therewith; ' ' 

FIG. 2 is a plan sectional view taken from the line 
2-2 of FIG. I; 

' FIG. 3 is an enlarged axial sectional view of the ?uids 
dispensing valve of the invention taken from the line 
3-3 of FIG. 1, showing the valve structure of the in 
vention in closed position; 
FIG. 4 is a view similar to FIG. 3, showing the valve 

structure of the invention in open position, but showing 
a gravity responsive check valve mechanism of the in 
vention in closed position; . 
FIG. 5 is a sectional view taken from the line 5--5 of 

FIG. 3; 
FIG. 6 is a sectional view taken from the line 6—6 of 

FIG. 3; 
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FIG. 7 is a fragmentary sectional view taken from the 
line 7——7 of FIG. 3; 
FIG. 8 is a fragmentary plan sectional view taken 

from the line 8—-8 of FIG. 3; and 
FIG. 9 is a fragmentary sectional view taken on the 

same plane as FIG. 4, but showing valve mechanism of 
the invention in an inverted and open dispensing posi 
tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In accordance with the present invention, an outer 
hollow container 10 is provided with an enclosure end 
structure of substantially conventional form. 
Supported in the central portion 14 of the enclosure 

end structure 12 is a valve housing 16 of the invention. 
Carried by the valve housing 16 is an inner container 
18 which is of generally collapsible character. This con 
tainer 18 may be of thin ?exibel plastic material and 
may collapse in response to pressure of ?uid 20 in the 
outer container 10. 
The valve housing 16 and the valve structure of the 

invention contained therein are shown on a large scale 
in FIG. 3 of the drawings. The valve housing 16 is pref 
erably constructed of plastic or other suitable material 
and includes a pair of axially concentric housing parts 
22 and 24 which are telescopically connected together 
at 26. The housing portion 24 is provided with a cylin 
drical male portion ?tted in a hollow cylindrical female 
portion of the housing part 22. These parts, at the tele 
scopic connection 26, are interlocked by suitable annu 
lar ridge and groove structure 27 which is de?ectably 
snapped together so that the housing parts 22 and 24, 
when assembled, are capable of withstanding substan 
tial axial pressure of a valve operating spring 28 sup 
ported in a hollow bore portion 30 of the housing part 
24. This spring '28 bears on an annular ridge 32 of a 
poppet valve member ‘34, tending to hold an annular 
valve portion 36 of the poppet valve member 34‘ against 
a first side 38 of a ?exible valve element 40. This ?exi 
ble valve element 40 is substantially annular in form 
and is provided with opposite sides, one of which is en 
gagable by the annular valve portion 36 of the poppet 
valve 34, and the other of which is engaged by a sta 
tionary annular seat portion 42 disposed within the in 
terior of the housing part 22, as will be hereinafter de 
scribed in greater detail. 
A peripheral portion of the ?exible valve element 40 . 

is securely clamped between opposed ledges 44 and 46 
of the housing'parts 22 and 24, respectively. 
The spring 28 being a compression spring tends to 

force the annular poppet valve portion 36 against one 
side of the ?exible valve element 40 and to thus de?ect 
it, such that the opposite side of the ?exible valve ele 
ment 40 is securely and sealingly engaged with the an 
nular seat 42 of the housing part 22. 
The ?exible valve element 40 is provided with a cen 

tral opening 48 which forms a ?uid passage, as will be 
hereinafter described in detail. 
The housing part 24 is provided with a hollow pas 

sage neck 50, around which an open end portion 52 of 
the collapsible container 18 is ?tted. Thus, the hollow 
portion 50, together with the bore 30 of the housing 
part 24, forms a passage means communicating with 
the same side of the ?exible valve element 40 that is en 
gaged by the annular valve portion of the poppet valve 
34. ' 
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4 
The housing part 22 is provided with an annulus 54 

therein which also communicates with a port 56 in the 
side wall of the housing part 22. The port 56 and the 
annulus 54 provides communication of ?uids in the 
outer container 10 with a side of the ?exible valve ele 
ment 40 opposite to that communicating with the bore 
30 of the housing part 24. Thus, separate ?uid passage 
means communicate with opposite sides of the ?exible 
valve element 40 to conduct separate ?uids, one of 
which ?ows between the annular valve portion 36 of 
the poppet valve 34 and the ?exible valve element 40; 
and the other which ?ows between the seat 42 and the 
?exible valve element 40. 
The ?uid which ?ows from the container 18 through 

the hollow passage 50, bore 30, and over the annular 
valve element 36, also ?ows through the opening 48 in 
the ?exible valve element. The ?uids then ?ow into an 
outlet area of the housing part 22, this area being gen 
erally indicated at 58. A valve actuator 59 is mounted 
in the area 58 and provided with a sleeve 60 having a 
plurality of radial guide ?ns 61 and an enlarged periph 
eral portion 62 for maintaining axial alignment of the 
actuator 59 with the ?exible valve element 40. A lower 
stem portion 64 carries the poppet valve member 34, 
and thus this poppet valve member 34 is maintained in 
axial alignment with the ?exible valve element 40 and 
seat 42. 
As shown in FIG. 6 of the drawings, the ?ns 61 are 

radially disposed and spaced apart to permit ?ow of ?u 
ids from the annulus 54 and the bore 30 upwardly into 
the outlet area 58, wherein the actuator member 59 is 
provided with openings 66 through which the ?uids 
may ?ow subsequently to gain access to openings 68 
through which the ?uids successively ?ow into a bore 
70 of a dispensing nozzle, all as will be hereinafter de 
scribed in detail. This nozzle is tiltably mounted, as will 
be hereinafter described. This nozzle 72 is provided 
with an open end 74 through which ?uids may ulti 
mately be dispensed to a use area. 
The nozzle 72 is provided with a peripheral portion 

76 resiliently and tiltably mounted in a resilient seal 
member 78 intimately ?tted to the periphery 76, but 
permitting tiltable de?ection, as indicated in FIG. 4 of 
the drawings. , 
The normally inner end portion of the nozzle mem 

ber 72 is provided with spherical cam surface 80 bear 
ing in a recessed cam surface 82 of the valve actuator 
59. This recess 82 is provided with an upstanding ledge 
84. 
This ledge 84 is annular and is adapted to be engaged 

by a central portion of the spherical cam surface 80, as 
shown in FIG. 4 of the drawings, and to cause the valve 
actuator 59, together with the poppet valve 34 to be 
moved into the position shown in FIG. 4. In this posi 
tion, the annular valve portion 36 is moved away from 
the ?exibly valve element 40 to permit ?uids under 
pressure, in the bore 30 and the annulus 54, to cause 
the ?exible valve element 40 to seek an intermediate 
position between the spaced apart annular valve por 
tion 36 and the seat 42. In this manner, the ?exible 
valve element 40 seeks a substantially centered posi 
tion between the seat 42 and the annular valve portion 
36 to allow substantially equal amounts of the respec 
tive ?uids in the bore 30 and the annulus 54 to ?ow at 
opposite sides of the ?exible valve element 40. Thus, 
the invention accomplishes concurrent proportional 
dispensation or ?ow of the separate ?uids at opposite 
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sides of the ?exible valve element 40, this ?ow then 
proceeds such that one of the ?uids passes through the 
opening 48, as hereinbefore described, in the ?exible 
valve element 40, and both‘?uids then pass into the 
outlet area 58 in which the actuator 59 is disposed. 

It will be appreciated that when the poppet valve 
member 34 is moved into partially open position or 
fully opened position, that the ?exible valve element, 
due to fluid pressure on opposite sides thereof, will 
seek an intermediate position between the seat 42 and 
the annular valve element 36, regardless of the degree 
to which the valve is opened, and therefore, the valve 
will provide for concurrent proportional ?ow of the 
separate ?uids at opposite sides of the ?exible valve el 
ement, regardless of the degree of opening of the valve. 

It will be appreciated, however, that when the spheri 
cal portion 80 of the nozzle member 76, engages the 
annular edge 84 of the valve actuator 59, that the valve 
may be forced to a completely open position, and that 
the ends 86 of the fins 60 may pass down to and in en 
gagement with the ?exible valve element 40 to force it 
away from the seat 42 at a distance equal to approxi 
mately one-half of the actuating distance of the poppet 
valve 34. Thus, rapid or snap action opening operation 
of the valve may be accomplished to actuate the ?exi 
ble valve element 40 away from the seat 42, if desired. 
The nozzle member 72 is provided with a substan 

tially spherical shoulder structure 88 bearing on the 
inner side of the ?exible seal 78 to provide for tilting 
and rocking motion of the nozzle 72 relative to the seal 
78, and also to provide a bearing to react against pres 
sure of the cam surface 80 relative to the recess 82 and 
ridge 84 of the valve actuator 59 which is opposed by 
compressive force of the spring 28, as hereinbefore de 
scribed. 
The ?exible seal and retainer gasket 78 is held in the 

generally cup-shaped central portion of the end struc 
ture 14 of the container 10, as hereinbefore described. 

In operation, it will be obvious to those skilled in the 
art that the pressure ?uid 20 in the container 10 may 
act upon the periphery of the collapsible container 18, 
‘and that the walls of this container 18 may be very thin 
and readily de?ectable, such as to provide for an al 
most identical pressure differential at opposite sides of 
the ?exible valve element 40, and with respect to sepa 
rate ?uids disposed in the outer container 20, and the 
inner container 18. Thus, the overall combination of 
the container and valve structure of the invention pro 
vides for concurrent equal dispensation of separate ?u~ 
ids at opposite sides of the ?exible valve element 40 
due to .the fact that substantially equal pressures are 
disposed at said opposite sides, and therefore may 
cause the ?exible valve element 40 to seek a substan 
tially accurate intermediate position between the seat 
42 and the annular portion 36 of the valve member 34 
when the valve member is moved to a partially open 
position or to a fully open position, as shown in FIG. 4 
of the drawings. ' 
The foregoing valve structure is by way of example 

only in accordance with the present invention. The 
hereinbefore described valve structure represents a pri 
mary valve mechanism which may be used in connec 
tion with the invention, however, primary valve mecha 
nism of different con?guration may be actuated by the 
dispensing nozzle 70, if desired, and in accordance with 
the present invention. 

20 

25 

30 

35 

40 

45 

50 

60 

65 

6 
In combination with the hereinbefore described pri 

mary valve mechanism, the nozzle 70 carries a gravity 
responsive check valve 100 having a spherical cam por 
tion 80, as hereinbefore described, and inlet ports 68, 
as hereinbefore described. 
The check valve mechanism 100 is located at the out 

let of the primary valve mechanism and is provided 
with a body portion 102 press ?tted and secured into 
a bore 104 of the nozzle 72 to thus hold the spherical 
cam portion 80 in juxtaposition relative to the nozzle 
member 72. 
The body 102 is provided with slot portions 106 

which extend to the open end of the bore 104 and com 
municate with the openings 66 to conduct ?uids into a 
check valve chamber 108 of the body 102. The slots 
106 communicate with the openings 68 to thereby con 
duct ?uids into the check valve chamber 108, all as 
shown best in FIGS. 3 and 8 of the drawings. A gravity 
responsive ball 110 is disposed in the check valve 
chamber 108 and is adapted to respond to gravity and 
be thereby seated on a valve seat 112 communicating 
with an outlet chamber 1 14 in the body 102. Communi 
cating with this chamber 114 are radial ports 116, 
shown best in FIGS. 5 and 7. These ports 116 extend 
radially and communicate with slots 118 in opposite 
sides of the body 102, all as shown best in FIGS. 5 and 
7 of the drawings. These slots 118 communicate with 
a diametrically disposed slot 120 in a gasket 122 held 
in the end of the bore 104 of the nozzle member 72. 
Slot 120 communicates directly with the dispensing 
bore 70 of the nozzle 72. 

It will be seen that when the primary valve mecha— 
nism of the invention is upright and actuated to open 
position by tilting of the nozzle member 72, as shown 
in FIG. 4, that the ball 110 is seated on the seat 112 and 
prevents flow of ?uids through the ports 116 and out 
wardly through the slots 118 and slot 120 of the gasket 
122 to the bore 70 of the dispensing nozzle 72. Accord 
ingly, when the container 10 is disposed in the upright 
position, as shown in FIGS. 1 and 4, tilting of the nozzle 
72 and opening of the primary valve mechanism will 
not allow or cause dispensation of ?uid from the con 
tainers 10 and 18 and neither opening or closing the 
primary valve will jar the check valve open because the 
motion of the actuator inwhich the check valve is 
mounted is at least partially vertical to the direction of 
operation of the check valve. ' ‘ 
When the container 10 and the valve mechanism ‘of 

the invention are inverted, as shown in FIG. 9 of the 
drawings, the ball 110 responds to gravity and moves 
away from the seat 112 and allows ?uids, passing 
through the primary valve mechanism from the con 
tainers 10 and 18, to ?ow through the slots 106, inward 
through the ports 68 and into the check valve chamber 
108, and then through the port 116 to the slots 118, 
and outwardly through the slot 120 of the gasket 122, 
and into the bore 70 to be dispensed from the open end 
74 thereof. Accordingly, it will be understood that the 
ball check valve 110 is cooperative with the check 
valve body 102 to prevent ?ow of ?uids from the nozzle 
72 when the container 10 is in an upright position or an 
undesirable attitude. . 

It will be appreciated vby those skilled in the art that 
the check valve 110 may be arranged to respond to 
gravity and prevent inadvertent dispensation of ?uids 
from the container 10 in any'attitude, as desired. 



3,756,477 
7 

It will be seen that the check valve 110 is in series 
with the valve element 40, which, primarily controls 
the ?ow of ?uids from the containers l0 and 18, as 
hereinbefore described. 

It will be further understood that the check valve 110 
in connection with the dispensing nozzle 72 may be uti 
lized in series with valve mechanism other than the pri 
mary valve mechanism speci?cally disclosed herein. 

It will be obvious to those skilled in the art that vari 
ous modi?cations may be resorted to within the spirit 
of the invention. 
What is claimed is: 
1. In an aerosol ?uids dispensing valve mechanism, a 

primary valve mechanism adapted to control the dis 
pensation of ?uids from an aerosol container; and a 
gravity responsive valve disposed in series with said pri 
mary valve mechanism and adapted to prevent the ?ow 
of fluid from said container whether said primary valve 
mechanism is open or closed when said container is in 
the conventional normal upright position, said gravity 
responsive valve being incorporated into a part which 
operates in a direction which is substantially vertical to 
the direction of operation of said gravity responsive 
valve. 

2. The invention, as de?ned in claim 1, wherein: said 
?rst mentioned valve mechanism is adapted to control 
the ?ow of a plurality of ?uids from an aerosol con 
tainer means communicating therewith. 

3. The invention, as de?ned'in claim 1, wherein: a 
?uids dispensing nozzle is provided to operate said pri 
mary valve mechanism; said gravity responsive valve is 
carried by said ?uid dispensing nozzle and said ?uid 
dispensing nozzle is disposed for manual operation and 
actuation of said ?rst primary valve mechanism. 

4. The invention, as de?ned in claim 3, wherein: said 
gravity responsive valve comprises a ball check valve 
having a seat through which ?uids from said primary 
valve mechanism must ?ow to pass outwardly through 
said nozzle, said ball check valve being gravity respon 
sive to move away from said seat when said container 
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means in connection with said ?uids dispensing valve 
mechanism is tilted into an attitude, such that said ball 
check responds and moves away from said seat. 

5. The invention, as de?ned in claim 1, wherein: said 
aerosol container comprises a plurality of containers, 
one within another, said primary valve mechanism 
communicating with said plurality of containers, said 
primary valve mechanism adapted to control the dis 
pensation of separate ?uids from said plurality of con 
tainers. 

6. The invention, as de?ned in claim 5, wherein: a 
manually operable nozzle means is disposed and 
adapted to operate said ?rst primary valve mechanism; 
said gravity responsive valve carried by said nozzle 
means and disposed in series with said primary valve 
mechanism to prevent ?ow of ?uids from said contain 
ers, when said ?rst primary valve mechanism is moved 
to open position by actuation of said nozzle, and when 
said container is in an undesirable attitude for dispens 
ing ?uids from said containers. 

7. The invention, as de?ned in claim 1, wherein: said 
aerosol container comprises a plurality of containers 
one within the other, said ?rst primary valve mecha 
nism communicating with separate ?uid sources in said 
containers, said primary valve mechanism having open 
ings adapted to communicate with ?uids, when said 
containers are in a certain attitude, wherein ?uids com 
municate directly with said primary valve mechanism; 
a ?uids dispensing nozzle manually operable to actuate 
said primary valve mechanism; said gravity responsive 
valve carried by said ?uid dispensing nozzle and 
adapted to prevent ?ow through said nozzle and said 
primary valve mechanism, when said containers are in 
an attitude that the ?uids therein do not communicate 
properly with said primary valve mechanism. 

8. The invention, as de?ned in claim 1, wherein: said 
gravity responsive valve is disposed to control flow 
from the outlet of primary valve mechanism. 
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