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- AN IMPROVED AEROS0OL VALVE

Background of the Invention
This invention relates to an improved aerosol valve

system whereby flow ihrough the discharge conduit is
terminated when the aerosol container is sufficiently

5 rotated away from an acceptable discharge orientation that
gaseous phase propellant is discharged rather than the
desired product. More particularly, the invention relates
to any aerosol valve system having a principal product flow
valve and a ball valve shut-off valve disposed in the

.0 product flow path which terminates through the product flow
path during unacceptable orientation of the aerosol
container and a mechanism for equalizing the pressure on
each side of the ball valve such that the ball will promptly
dislodge from its valve seat and return to its unseated

5 position upon closing of the principal valve and the return
of the aerosol container to an acceptable orientation.

Aerosol cdntainers generally comprise a valve unit

mounted in the opening of the aerosol container, the valve
unit having a gasketed hollow valve stem and integral valve

10 body which reciprocates within the valve housing upon
application of finger pressure and return spring pressure to:
open (discharge) and closed positions. Extending from the
base of the valve housing is a product eduction tube,
commonly referred to as a dip tube. Product is discharged

15 - by applying finger pressure through an actuator, atop the
valve stem, to depress the valve stem and thereby open the
valve; the product passing through the dip tube into the
valve housing and then through the hollow valve stem to the
discharge orifice. The dip tube extends to the bottom of

10 the container and is usually curved such that during
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Thi's" i nvention rel ates—to—an |nproved aer osol val ve system according to
the preanbl e of cla|n1 1 qﬁpguﬁk cﬂhrough the discharge conduit is

term nat ed Wied ok/iggoger is sufficiently r.otat ed:cmmmz:f%om
an acceptable dischar t hat gaseous phase propellant is

di scharged rather than product More particularly, the

I nvention relates to any aerosol val ve systegn having a principal product
flow val ve and a ball valve shut-off valve disposed in the product flow °
pat h which term nates through the product flow path during unacceptable

orientation of 4k raFqsabt CENéapA6BuaR] &he dip tube will remain immersed
in the product, usually liquid, to be discharged.
However, in an aerosol unit of the type described above,
when the container is rotated sufficiently away from its
5 designed operational position (normally upright), the
terminus of the dip tube will not remain immersed in the
product, but rather will be exposed to the gaseous phase,
often a compressed gas propellant, within the container.
The consequence of this exposure is that gaseous propellant
10 - is discharged rather than the desired product. In the case
where a compressed gas is used as the propellant, this is
particularly intolerable for the reason well known to those
skilled in the art.
To avoid the unwanted discharge of gaseous propellant,

15 aerosol containers have been provided with valve systems
wherein a gravity-actuated member moves to close a valve in
the discharge path of the product when the orientation of
the aerosol container reaches the point of propellant gas
discharge. Commonly used for the purpose of providing a

20 shut-off valve when the container is improperly oriented is

| a ball valve which will move by gravity to a valve seat and
shut~off flow through the product discharge conduit.
Illustrative of such product shut-off systems is the aerosol
system disclosed in French Patent Application 2,680,161.

25 . In French 2,680,161, a ball is disposed in the dip tube.
Upon inversion of the container, the ball will move by
gravity through the dip tube to seat on the opening of the
valve housing extension and thereby block flow through the
product discharge conduit of the container.

30 In aerosol systems utilizing the ball valve system of the
above-referred to French application, it has been found that
the ball does not readily unseat from its sealing position
with the valve seat even though the container is returned to
an upright position. Consequently, the product discharge

35 path remains blocked and product will not be discharged.
The failure of the ball to unseat and move by gravity to a



I sm for .equalizi-ng 44K}{ﬁfﬁﬁﬂfe on each side of the ball valve such

the ball will ronptl 0 %ﬁ fromits valve seat and return to its
Peat ed_posi tion e principal valve and the return of
e aer 098 ?50§#6ai ne abl e orientation. AR OREPI3(03336ai ner s
general |y conprise a nted in the opening of the aeroso

container, the valve un|t haV|ng a gasketed holl ow val ve stem and i ntegral
val ve body which reciprocates within the3val ve housi ng upon applicatjon of
finger pressure and return spring pressure to open (discharge) and closed
positions. Extending fromthe base of the valve housing is a product
educat i on pasatiepmitninpmmsley coceuprigsavwhen filige container is in an

upright position is due to unequal pressure on opposite
sides of the ball valve; the upstream side of the ball
valve, when the container is in an upright position, being

5 subject to the aerosol container pressure and the downstream
side of the ball valve, in the upright container position,
being subject to a considerably reduced pressure. The
reduced pressure on the downstream side of the ball valve
results from the ball valve closing prior to the closing of

10 the principal product flow valve.

French Patent Application 2,680,161 attempts to obviate
the problem of unseating the ball from its valve seat by
providing a micro-orif;ce in the top surface of the valve
housing that communicates at one end with the interior of

15 the container and at the other end with the interior of the

| valve housing, and, consequently with the downstream side of
the ball valve. See Fig. 1 and Fig. 2 of the French
application. In another embodiment, a micro-orifice is
disposed in the sidewall of the main valve housing. See

20 Figures 5-7 of the French application.  In both embodiments
the micro-orifice (F) is isolated from the product discharge
conduit when the main product discharge valve is moved to an
open position and product discharge ehsues. When the main
or product discharge valve closes, the micro-orifice (F)

25 allows transmission of the container pressure to the
downstream side of the ball valve and thereby equalizes the
pressure on opposite surfaces of the ball valve with the
cbnsequent movement of the ball to its normal position when
the container is disposed in an upright position.

30 The configuration of Figs. 1 and 2 of the French

| application has been found to be an unsatisfactory solution
for reason that the micro-orifice F is, in an unacceptable
number of instances, closed by the gasket when the principle
product flow valve is closed and thus the pressure on the

35 downstream side of the ball valve is not in communication
with the pressure within the container. As a result,
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pressure equalization on each side of the ball valve is not
attained and the ball remains lodged on the valve seat. It
is believed that the micro-orifice F of Figs. 1 and 2
remains closed, even when the gasket returns to its position
to close the principal product flow valve, due to swelling
of the gasket and/or due to disposing the micro-orifice F
within the underside of the gasket during crimping of the
valve assembly to the pedestal of the mounting cup.

United States Patent No. 4,116,370 is illustrative of
aerosol valve systems having a vapor tap in the housing for
allowing passage and blending of gaseous propellant and
product within the valve housing to enhance the spray
characteristics of the discharged product and more
specifically, a secondary valve mechanism, for example, a
ball éalve, to provide a shut-off of the vapor tap orifice
in the valve housing when the aerosol container is in an
inverted position. '

United States Patent No. 3,018,023 describes an aerocsol
dispensing system having a product shut-off system wherein a
spray-based piston is disposed in the product flow path such
that the piston moves to close a port in the product flow
path during inversion of the container. When the container
is inverted and the syphon tube 15 is exposed to gaseous
propellant, the gaseous propellant enters the space between
the tubular body 17 and the cylinder 21 through inlet 18.
The gaseous propellant then passes through ports or
apertures 27 and capillary tubes 34, tubes 34 being pervious
to gas and impervious to liquid, to provide a pressure on
the back side of the piston equal to the container pressure
with the consequence that the sprint 32 expands and moves
the piston to close off the outlet port 19. Venting of the
gaseous propellant through capillary tube 35 and opening of
the principal product flow valve with the container in an
upright position subjects the top side of the piston to the
pressure of the product and effects a collapse of the spring
and a dislargement of the piston from outlet port 189.



harge of the product, the dip tube will remain imersed in the
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pe dWeMsI0b&dd above, when the container is rotated suffiRGEERPP2HRay
its designed operational position (normally upright), .the term nus of
)8 dip tube will not remain imersed in the product; but rather will be
Xxposed to the gaseous phase, -5- TMsmmthmBamRTimmd

’ In an aerosol valve system having a ball valve disposed
in the product flow path to shut off product flow when the
' o5 aerosol container is sufficiently rotated to cause gaseous
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propellant to move through the product flow path, the
present invention provides an improvement in the pressure
equalization structure for unseating and returning the ball
to a normally occupied position by the ball in the product

10 discharge flow path when the aerosol container is in an
upright position.

The aerosol valve assembly of the present invention -
includes the conventional components of a valve housing,
valve body and attached valve stem, spring means and a ball

15 valve disposed in the product discharge path, the housing
being configured to be permanently affixed to a mounting cup
in a manner well known to those skilled in the art.

To achieve pressure equalization on opposite sides
of the ball valve, the present invention provides a passage

20 through the wvalve housing which is, at least in part,
isolated from contact with the underside of the gasket when
the principal product flow valve is in the closed position
and which passage is sufficiently proximate to the gasket
that the radially interior terminus of the passage will be

25 sealed by the gasket when the principal product flow valve
is in the open position; the said passage having its
radially outer terminus communicating with the interior of
the aerosol container and its radially inner terminus
comnunicating with the interior of the valve housing and

30 consequently with the downstream side of the ball valve.

As noted above, the prior art, French Patent Application
No. 2,680,161, has a passage in the upstanding interior wall
which is intended to provide passage for gaseous propéllant
to the downstream side of the ball valve. In fact, due to

35 the swelling, the Shore hardness of the gasket and/or the
unevenness of the crimp force between the pedestal of the



often a conpressed gas prqmglshéé{ﬁasaﬁmilt iln t he contai ner. The consequence

thi.s exposure is that gaseo 1 aged di scharged rather than the
desired produc # E casH ﬁ ressed gas is used as t

propel | ant, th%%o Qm% rticu ble for the reason mellqﬁﬁg%ﬁ3
those skilled in the art. To avoid the unwanted di scharge of gaseous
propel |l ant, aerosol containers have been proviged with val ve systens
wherein a gravity-actuated nenmber noves to cloge a valve in the discharge
pat h of the product when the orientation of the aerosol container reaches

the point of propellant; 985, IhAGNREEC noud 1A ehd' SRkl ALY PAPOSERLr or

providing a

/0238
PE>0

both termini of the micro-orifice F. In the present
invention, the passage is sufficiently remote from the
gasket that at least a portion of the outer terminus of the
5 passage is constantly open to the inside of the aerosol

container. Further, the passage is sufficiently proximate
to the gasket that the inner terminus of the passage is
sealed when the principal valve is open and the gasket
deflected, and at least a portion of the inner terminus is

10 constantly open when the principal valve is in a closed
position.

In a preferred form, the valve housing of this invention
has one or more peripheral slots disposed on the upper
sidewall of the valve housing, said slot(s) extending

15 downwardly along the sidewall of the housing beneath the
crimp zone between the valve housing and the mounting cup.
Further, the housing has an upstanding annular wall radially
interior to its peripheral sidewall, which interior
upstanding sidewall compresses the gasket and provides a

20 sealing force against container leakage between the valve
housing and gasket. Additionally, the valve housing has a
passage extending at its outer terminus from a slot in the
peripheral sidewall of the valve housing and at the inner
terminus with a space between the underside of the gasket

25 and the top surface of the valve housing radially within the
upstanding interior wall; the said passage being remote from
the gasket when the principal valve is in the closed
position to provide an open flow passage between the gaseous
phase of the aerosol container and the interior of the valve

30 housing and being sufficiently proximate to the gasket at
its inner terminus such that upon opening the principal
product flow valve a sealing of the inner terminus of the
passage by the gasket will be effected.

35 Description oﬁ'the Drawings
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perspective, of the valve assembly of the present invention,

absent the dip tube, with the principal valve in closed
position and an unsealed pressure equalization passage.

5 Fig. 1(a) is an enlarged sectional view of the encircled
portion of Fig. 1.

Fig. 2 is a longitudinal sectional view, with limited
perspective, of the valve assembly of this invention with
the principal valve in an open position, a truncated dip

10 | tube, and with the radially internal terminus of the
pressure.équalization passage sealed.

Fig. 2(a) is an enlarged sectional view of the encircled
portion of Fig. 2.

Fig. 3 is a longitudinal sectional view, with limited

15 perspective, of a further embodiment of the valve assembly
of this invention, absent the dip tube, with the principal
valve in the closed position and an unsealed pressure
egqualization passage.

Fig. 3(a) is an enlarged sectional view of the encircled

20 portion of Fig. 3.

Fig. 4 is a longitudinal sectional view, with limited
perspective, of a further embodiment of the valve assembly
of this invention with the principal valve in an open
position, a truncated dip tube and with the radially

W
(8]

internal terminus of the pressure equalization passage
sealed. _
Fig. 4(a) is an enlarged sectional view of the encircled
portion of Fig. 4.
Fig. 1 is a longitudinal sectional view of the valve
10 assembly of the present invention. This valve assembly is
crimped in a manner well known to those skilled in the art
to the pedestal portion (not shown) of a mounting cup (not
shown), which mounting cup is clenched in a manner well
known to those skilled in the art to an aerosol container
‘5 bead defining the opening of the container.
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The valve assembly of Fig. 1 is generally designated as
10. The assembly comprises a valve housing 12 having a ball
valve chamber 14 extending from the base 16 of the housing
12. The chamber 14 has an opening 18 through its length of
sufficient diameter to receive a ball 20; the chamber 14 at
its terminus contiguous to base 16 of the housing 12 having
an opening 22 the shape of a truncated cone to provide a
valve seat 24 for the ball 20 when the valve assembly is
sufficiently inverted to effect a gravitational movement of
the ball 20 to a position abutting the valve seat 24. Ball
20 is shown in phantom in Figures 1-4 abutting the ball
valve seat 24. This is the position of the ball 20 when the
aerosol contalner is sufficiently inverted to cause the ball
20 to moéa by gravitational force toward the valve seat 24.
Extendlng from the valve seat 24 is a cylindrical portion 25
which opens into a recess 27 in the base of the valve
housing 12. Disposed radially exterior to the recess 27 and
extending circumferentially about the interior of the valve
housing 12 are a plurality of spaced apart projections 29
for receiving the lower end of a spring 62. Ports 26 are
provided in the sidewall of the chamber 14. Further, an
annular flange 28 extends outwardly from the upper portion
of chamber 14; the purpose of the flange 28 being to provide
a gripping surface for the dip tube 32 (shown in Figs. 2 and
4) and to provide a spacing 34 between the inner wall of the

| dip tube 32 and the outer wall of the 14. A plug 35 having

a segmented circumferential shoulder 36 is inserted in the
bottom end 38 of the chamber 14. The plug 35 further has a
hollow recess 40 terminating at its innermost portion in a
frusto-conical surface 42.

Disposed for reciprocal movement within the valve housing
12 is a valve body 43 having an integral hollow valve stem
44. The valve stem 44 has an entry orifice 46. Encircling
the entry orifice 46 is a resilient deflectable gasket 48
which is disposed in a recess 50 bounded circumferentially
by an upstanding wall 52, which wall 52 extends outwardly



posi tion it norﬁﬁTT‘“_eeUp%es-mhen the container is in an upright

ol tion is due tOTwBﬂ%HQk re on opposite sides of | ve;
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and upwardly from the upper sidewall 54 of the housing 12,
and the top surface 53 of the valve housing 12. The
upstanding wall 52 is circumferentially segmented to provide
a plurality of openings or slots 56 which extend from the

5 top 58 of the upstanding wall 52 through the clinch zone 60
whereat the mounting cup (not shown) is attached to the
valve assembly 10.

An inner annular wall 64 extends upwardly from the top

surface 53 of the valve housing 12, as best shown in Figures

10 1(a), 2(a), 3(a) and 4(a).

A conduit 65 communicates at one end with the slot 56 and
at the other end with the space 68 above the opening 70
between the valve housing 12 and the valve body 43.

A spring 62 is disposed between the base of the valve

15 body 43 and the base of the valve housing 12. The structure
of the valve housing described herein; absent the conduit
65, is more fully described and shown in German Patent No.
2,559,444; the specification of which is hereby incorporated
into and made a part of the subject specification.

20 In Fig. 1(a) components shown are similarly numbered as
in Fig. 1 and represent the component as described herein in
the discussion of Fig. 1.

Fig. 2 has the same componeﬁts as Fig. 1 except that a
truncated dip tube 32 is shown in place on the chamber 14.

25 All other components are as described herein in the
discussion of Fig. 1 and as shown in Fig. 1 except the
principal valve is shown in open position and the radially
inward terminus of the conduit 65 is sealed by the
deflecting gasket 48.

30 In operation, to discharge product when the container is
in an acceptable orientation, the valve stem 44 and the
integral valve body 43 is depressed thereby deflecting the
gasket 48 away from the entry orifice 46 in the valve stem
44. As a consequence, pressure within the container (not

35 shown) will force product through the dip tube 32, through
the space between the inner wall of the dip tube 32 and the
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the interior of the housing 12 and ultimately through the

entry orifice 46, the hollow valve stem 44 and the discharge
nozzle (not shown) located in an actuator or button (not

5 shown). During discharge of the product with the container
disposed in an upright or other acceptably oriented
position, the ball 20 will not seat on the valve seat 24 and
thus product will continue to flow and be discharged from
the aeroscl container. Also during the period that the

10 valve stem 44 and valve body 43 is depressed or actuated to
release product from the container, the inner terminus of
the conduit 65 is sealed by the deflected gasket 48 from
communication with space 68, thereby precluding passage of
gaseous phase propellant from the container to the interior

15 of the housing 12 and the discharge orifice of the container
(not shown).

Should the container be inverted or rotated to a degree
that the ball 20 will move by gravity and/or product flow to
seat on the ball valve seating surface 24, product flow past

20 the ball/valve seat will be terminated and remain that way
until such time as the ball 20 is dislodged from the valve
seat 24.
To again initiate product discharge, the principal
product flow valve is closed, whereupon the gasket 48 will
25 return from the position shown in Figure 2 to that shown in
Figure 1 and encircle and seal the valve stem orifice 46.
When the principal product flow valve is in a closed
position, the gasket 48 is removed from the inner terminus
of the conduit 65 and the conduit 65 is able to transport
30 the gaseous phase of the propellant in the aerosol container
to the interior of the valve housing, and consequently, to
the downstream side of the ball valve to provide an
equalization of the pressure on each side of the ball valve.
The equalization of the pressure on each side of the ball
35 valve results in, when the aeroscl container is moved to a
sufficiently upright position, the ball 20 dislodging from
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Absent the conduit 65, the pressure on the upstream side
of the ball 20 would normally be greater than on the
downstream side of the ball 20 with the consegquence that the
ball 20 tends to be held. against the valve surface 24 and
product flow, even with the container in an upright
position, is thwarted. However, by providing the conduit
65, pressufe equalization is attained on each side of the
ball valve and the ball is returned by gravitational forces
to its unseated position.

In the embodiment shown in Figs. 3, 3(a), 4 and 4(a), the
components are the same as shown in Figs. 1, 1(a), 2, and
2(a), respectively, except that the conduit 65 of Figs 1,
1(a), 2 and 2(a) is a slot 72 which extends from the
peripheral slot 56 through the sidéwall of the valve housing
12 the upstanding interior wall 64 and a portion of the
upper'su:face of the valve housing 12 radially within the
upstanding interior wall 64.

In operation, the slot 72 functions as does the conduit
65 to provide a passage communicating the interior of the
aerosol container and the product flow path conduit when the

-principal product flow valve is closed to thereby equalize

the pressure on both sides of the ball valve situated in the
product flow conduit.

It has been found that a conduit 65 having a diameter of
.013~-.020 inches will provide a sufficient pressure on the
downstream side of the ball valve to cause a dislodgement
and return of the ball when the container is in an upright
position. A slot 72 having its smallest dimension
comparable in area to the conduit 65 is satisfactory.
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1. In an aerosol valve assembly comprising a valve

housing adapted for permanent affixment to a mounting cup,
and having an upstanding wall portion for compressing a
valve gasket, a principal product flow valve comprising a
valve body with attached valve stem disposed within the
valve housing, said valve stem having a product entry
orifice, a deflectable gasket circumscribing and sealing the
valve stem entry orifice when the principal valve is in a
closed position, said gasket extending across the upper
surface of the valve housing and being downwardly and
radially outwardly deflected when the principal valve is
opened, a product eduction tube for carrying the container
contents to the interior of the valve housing, and a ball
valve disposed. in the product flow path of the valve
assembly, which ball valve is open when the container is in
an orientation for discharge of product and closed when the ,
entry port of the product eduction tube resides in the
gaseous phase of the container contents, the improvement
comprising a passage which extends from the sidewall of the
valve housing through the top surface of the valve housing
interior of the upstanding wall portion of the valve
housing, the termini of the passage, when the principal
valve is closed, being remote from the gasket to provide a
constantly open passage and the inner terminus of the
passage, when the principal valve is open, being
sufficiently proximate to the deflectable portion of the
gasket that the_inher terminus of the passage will be
sealed. '

2. The improved valve assembly of claim 1, and further
wherein the valve housing has a peripherally disposed slot
extending along the sidewall of the housing above and below
the crimp zone on the housing.

3. The improved valve assembly of claim 1, and further

_wherein the passage is a conduit.
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4. The improved valve assembly of claim 3, and further

~—

wherein the conduit is a diagonal bore traversing from a
lower peripheral terminus to an upper radially interior
terminus.

5. The improved valve assembly of claim 1, and further
wherein the passage is a slot through the sidewall of the
housing, the interior upstanding wall of the housing and the
top surface of the housing interior to the upstanding

F interior wall.

6. The improved valve assembly of claim 5, and further
wherein the slot through the housing has a right triangle
configuration, the hypothenuse of which traverses from a
lower peripheral terminus to an upper interior terminus.

7. _The improved valve assembly of claim 2, and further
wherein the passage is a conduit.

8. The improved valve assembly of claim 7, and further
wherein the conduit is a diagonal bore traversing from a
lower peripheral terminus to an upper radially interior
terminus.

9. The improved valve assembly of claim 2, and further
wherein the passage is a slot through the sidewall of the
housing, the interior upstanding wall of the housing and the
top surface of the housing interior to the upstanding

5 interior wall.

10. The improved valve assembly of claim 9, and further
wherein the slot through the housing has a right triangle
configuration, the hypothenuse of which traverses from a
lower peripheral terminus to an upper interior terminus.
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United States Patent No. 4,116,370 is illustrative of aerosol valve syste
havi ng a vapor tap in the housing for allow ng passage and bl endi ng of
gaseous propellant and product within the val ve housing to enhance the

spray char actewégg,(ﬁgoﬁof the di scharged product and nore specifi ghippe3823ss
secondary val ve nechanism for exanple, a ball valve, ro-provrdeﬁ&éﬂun_oif

of the vapor tap orifice in the valve housi ng when the t ai ner
in an inverted position. United States Pateny,No. 3,0 g‘ﬂ@iw mm,ﬂﬂ'fa
aerosol dispensing system having a product shut?of f syst
spray-based piston is disposed in the product flow path such
11. In an aerosol valve assembly including a valve
housing adapted for attachment to an aerosol mounting cup
and having a top recess for receiving a gasket, which recess
is peripherally bounded by an outer upsténding sidewall on
5 the upper portion of the housing having at least one slot,
said slot extending above and below the crimp line on the
outer sidewall of the housing 1, said recess further having
an upstanding wall radially interior of the slotted
sidewall, which interior wall is designed to press into the
10 underside of the gasket, a principal valve normally-biased
to the closed position and free to reciprocally move to an
open and closed position within the valve housing, said
valve comprising a valve body and attached hollow valve
stem, said valve stem communicating through an entry orifice
15 with the interior of the valve housing, a downwardly and
outwardly deflectable gasket circumscribing and sealing the
entry orifice of the valve stem in the closed position of
the valve and extending radially across the top recess of
the housing, a ball valve disposed in the container
20 discharge flow path, which ball valve is open when the
container is in an orientation to discharge product and
closed when the aerosol valve is in an orientation that will
discharge the gaseous phase of the container contents, the
improvement which cdmprises a passage which extends from a
25 slot in the outer upétanding sidewall of the housing through
the valve housing sidewall and through the top surface of
the valve housing radially within the interior upstanding
wall of the housing, the terminus of the passage through the
top surface of the valve housing being sufficiently
30 proximate to the deflectable portion of the gasket that the
passage will be sealed when the entry orifice of the valve
stem is open and the termini of the passage both being
remote from the gasket such that under the passage will
remain open when the principg;\gg{zg_iimfg_ggf_closed

\
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é_piston noves to close a port in the product flow path during

si on ontai ner. Wen the container is inverted hon
S\%&) 2%@2%‘% - W(ﬁﬂ?/o%(?

e 15 i t o gaseous propellant, the gaseous propellant enters the
ace between the tubular body 17 and the cylinder 21 through inlet 18. The

gaseous propellant then passes through ports or apertures I E |1 ""

tubes 34, tubes 34 being pervious to gas and nper vi ous tu m m u“l) I Iﬁm

provi de a pressure on the back side of the piston equal to*the cont*ai fer*

pressure with the copsequence that the sprint g% expands,_a nowes. i

pi ston to cl ok®* of f Eﬁ? &HHE§Y%§;Ya£Ef %%ﬁﬁ?% 0 §tﬁgabﬁsggu?nér§&§gaﬁﬁ

t hrough capi Whareinbsh&5pasgageenikhgndfing from a slot in the upstanding
. sidewall through the sidewall and top surface of the housing

is a conduit.

13. The improved valve assembly of claim 12 and further
wherein the conduit is a diagonal bore transversing from a
lower peripheral terminus to an upper radially interior
ternminus.

14. The improved valve assembly of claim 11 and further
wherein the passage extending from a slot in the peripheral
upstanding sidewall through the top surface of the housing
radially within the interior upstanding wall is a slot

5 through the sidewall and top surface of the housing which
extends radially within the interior upstanding wall.

15. The improved valve assembly of claim 14 and further
wherein the slot through the housing has a right triangle
configuration, the hypéthenuse of which traverses from a
lower peripheral terminus to an upper interior terminus.

——————
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FHeprincipal product flow vaive with the container in an. upright posi
subjects the top side of the piston to the pressure of the product and
“effects a collapse of the spring and a dislargenment of the piston from

outl et port, 19, 0¢606 PCT/EP93/02356
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e aerosol container

to WO 95/06606

Summary of the Invention

I n an aerosol

val ve system having a
val ve di sposed in the product flow path to shut of fpquERb3®23¥ ow when

is sufficient &y/ rft ated to cause gaseous propell ant
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ane:throuqthhe product flow path, the valve assenbly according to cHetssinr gos
previ des an I‘'mprovenent in the pressure equal i zation structure for

unseat i ngThi cctéiasJBaanR ldcdiie to a normally occupi ed position by the

ball in thi %rarge fl ow path when the aerosol container is in an
uprlght po aerosol val ve assenbly of the presenfi._inventi-en -
I ncl udes the conven |ona conponents of la-val ve housi ng, valvinﬁq%fﬁﬁﬁﬁf'SR‘

attached val ve stem spring neans and a ball val ve di sposed

mount g cup 1 a manner wel | MRORFESVERAERRRoR TALVE (1o o

achi eve pressure equalizing on opposite sides of the bal

)

1

t)

)
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This invention relates to an improved aeroscl valve
system whereby flow through the discharge ccnduit is

 terminated when the aerosol container is sufficiently

rotated away from an acceptable discharge orientation that
gaseous phase propellant is discharged rather than the
desired product. More particularly, the invention relates
to any aerosol valve system having a principal product flow
valve and a ball valve shut-off valve disposed in the
product flow path which terminates through the product flow
peth during unacceptable orientation of the aerosocl
container and a2 mechanism for equalizing the pressure con
each side of the ball valve such that the ball will promptly
dislodge from its valve seat and return to its unseated
position upon closing of the principel valve ard the return
of the aerosol container to an acceptable orientation.
Aercsol containers generally comprise a valve unit
mounted in the opening of the aerosol container, the valve
unit having a gaskated hollow valve stem and integral valve
body which reciprocates within the valve housing upen
application of finger pressure and return spring pressure to
open (discharge) and closed positions. Extending from the
base of the valve housing is a product eduction tube,
commonly referred to as a dip tube. Product is discharged
by applying finger pressure through an actuator, atop the

- valve stem, to depress the valve stem and thereby open the

valve; the product passing through the dip tube into the
valve housing and then through the heollow.valve stem to the
discharge érifica. The dip tube extends to the bottom of
the container and is usually curved such that during '
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val ve, the present invention provides a passage through t 4
which is , at least in part, isolated fromcontact with the underS|de ofﬁ
t he gasket when the principal product flow valve is in'th clgapMqugiﬁijn
and which passage is sufficiently proximte to the gasketi that the radialjl
interior termnus of the passage will be sea~ed by the g =
principal product flow valve is in the open position; the] said passage

having its radially outer term nus conmunicating with the downstream Si
of the ball valisc !rgﬂs°ﬁoFB°aBB9€“°Fhe‘¥ﬁl4ﬁPeﬁqb‘IN%&HCH‘PQ@@ﬂ#""‘r'ad

Application NO1n2tﬁ%Op%@&uchQSuﬂuaﬂiyagﬁqmiuIfEhlﬁ&Hdﬂytuu}qaﬂLerlOr wal |

which i's intending £ o8k MV HP ARG Untt BeIRREOLGpR" ABELL AlLa bV,
when the container is rotated sutficiently away from its
designed operational position (normally upright), the
terminus of the dip tube will not remain immersed in the
product, but rather will be exposed to the gasecus phase,
often a compressad gas propellant, within the container.
The consequence of this exposure is that gaseous propsllant
is discharged rather than the desired product. In the case
where a compressed gas is used as the propellant, this is
particularly intolerable for the reason well known to those
skilled in the art.

To avoid the unwanted discharge of gaseous propellant,

aeroscl containers have been provided with valve systems
wherein a gravity-actuated member moves to close a valve in

the dischargc path of the product when the arientation of
the aerosol container reaches the point of propellant gas
discharge. Commonly used for the purpose of providing a
shut~off valve when the container is improperly oriented is
a ball valve which will move by gravity to a valve seat and
shut~off flow through the product discharge conduit.
Illustrative of such product shut-off systems is the aerosol
system disclosed in French Patent Application 2,6§0,161.

In French 2,680,161, a ball is disposed in the dip tube.
Upon inversion of the conﬁainer, the ball will move by
gravity through the dip tube to seat on the opening of the
valve housing extension and thereby block flow through the
product discharge condult of the container.

In aerosol systems utilizing the ball valve system of the
above-referred to French application, it has been found that
the ball does not readily unseat from its sealing position
with the valve seat aven though the container is returned to
an upright position. Consaquently, the product discharge
path remains blocked and product will not be discharged.
‘The failure of the ball to unseat and move by gravity to a

——
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dowrstream side of the ball valve. In fact, due to the smeﬁ&%yq;ﬁHﬁ}iﬂHﬂiL”
har dness of the gasket and/or the unevenness of the crinp @ﬁdﬁﬁM%F@HEET

pedestal of the

. 04 MAR 1997

position it normally occupies when the container is—in-an—
upright position is due to unequal pressure on opposite

sides of the ball valve; the upstream side of the ball

valva, when the container is in an upright position, baing
subject to the aerosol container pressure and the downstream
side of the ball valve, in the upright container position,
being subject to a considarably reduced pressurs. The
reduced praessure on the downstream side of the hall valve
results from the ball valve cleosing prior to the closing of
the principal product flow valve.

French Patent Application 2,680,161 attempts to obviate
the problem of unseating the ball from its valve seat by
providing a micro-orifice in the top surface of the valve
housing that communicates at one end with the interior of
the container and at the other end with the interior of the
valve housing, and, consequently with the downstream side of
the ball valve. See Flg. 1 and Fig. 2 of the French
application} In another embodiment, a micro-orifice is

_ disposed in the sidewall of the main valve housing. See
Figures 5-7 of the French application. In both embodiments
the micro-orifice (F) is isolated from the product discharge
conduit when the maln product discharge valve is moved to an
open position and product aischarge ansues. When the main
or product discharge valve closes, the micro-orifice (F)
allows transmission of the container pressure to the
‘downstream side of the ball valve and thersby equalizes the
pressure on opposite surfaces of the ball valve with the
conseguent movement of the ball to its normal position when
. the container is disposed in an upright position.

The configuration of Figs. 1 and 2 of the French
application has been found to be an unsatisfactory solution
for reason that the micro-orifice F 1s, in an unacceptable
number of instances, closed by the gasket when the principle
product flow valve is closed and thus the pressure on the
downstream side of the ball valve is not in communication
with the pressure within the container. As a result,
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6 nounting cup and the housing, the gasket may seal &ﬂﬂﬁ@ﬁﬁﬁﬁﬁﬂ@t?ﬁﬁﬁT
termni of the mcro-orifice F. In the present invenji o "thHe"passag
sufficiently renmote fromthe gasket that at |east a pogt o?] ﬂA

(onp

term nus of the passage is constantly open to the inside

contai ner. Further, the passage is sufficieftly proxi mat

that the inner termnus of the passage is seal ed when the principal valvé

I's open and the gagkeh dghheiefiof"th Yad®Pilad i ke BaTt VHTVE & not
attained and the ball remains lodged on the valve seat. It
is believed that the micro—-orifice F of Frigs. 1 and 2
remains closed, even when tha gasket returns to its position
to close the principal product flow valve, due to swelling
of the gasket and/or due to dispoeing the micro-oritice F
within the underside of the gaskat during crimping of the
valve assembly to the pedestal of the mounting cup.

United States Patent No. 4,116,370 is illustrative of
aerosol valve systems having a vapor tap in the housing for
allowing passage and blending of gaseous propellant and
product within the valve housing to enhance the sprhy
characteristics of the discharged product and more
specifically, a secondary valve mechanism, for example, a
ball valve, to provide a shut-off of the vapor tap orifice
in the valve housing when the aeroscl container is in an
inverted position.

United States Patent No, 3,018,023 describes an aercsol
dispensing system having a product shut-off system wherein a
spray-based piston i1s disposed in the product flow path such
that the piston moves to close a port in the product flow
path during inversion of the container. When the container
is inverted and the syphon tube 15 is exposed to gasaocus

propellant, the gaseous propellant enters the space between
the tubular body 17 and the cylinder 21 through inlet 18.
The gaseous propellant then passes through ports or
apertures 27 and capillary tubes 34, tubes 34 being pervious
to gas and impervious to liquid, to provide a pressure on |
the back side of the piston equal to the container pressure
with the consequence that the sprint 32 expands and moves
the piston to closae off the outlet port 19. Vanting of the
gaseous propellant through capillary tube 35 and opening of
the principal product flow valve with the container in an
upright position subjects the top side of the piston to the
pressure of the product and effects a collapse of the spring
and a dislargement of the piston from outlet port 19.
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constantly open when the principal valve is in a closed

posi tion. In a

P~ W .Y

preferred form the valve housing of this invention has
peri pheral slots disposed on the upper sidewall of the
sl ot (s) extending downwardly along the sidewall of the h
crinp zone between the val ve housing and t+R™ nounting cu
housi ng has an upstanding annular wall radially interior
sidewal I, which interior upstanding sidewall conpresses
provi des a sealing force agai nst container |eakage betwg
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housing and gagit@iary\dd tihenJidventibe val ve housing has

a

In an aeroscl valva system having 2 ball valve disposaed
in the product flow path to shut off product flow when the
aerosol container is sufficiently rotated to cause gaseous
propellhnt to move through the product flow path, the
present invention provides an improvement in the pressure
equalization structure for unseating and returning the ball
to a normally occupied position by the ball in the product
discharge flow path when the aarosol container is in an
upright position.

The aerosol valve assembly of the present invention
includes the conventional conmponents of a valve housing,
valve body and attached valve stem, spring means and a ball
valve disposed in the product discharge path, the housing
being configured to be permanently affixed to a mounting cup
in a manner well known to those skilled in the art.

To achieve pressure equalization on opposite sides
of the ball valve, the present invention provides'a passage
through the valve housing which is, at least in part,
isclated from contact with the underside of the gasket when
the principal product flow valve is in the closed position
and which passage is sufficiently proximate to the gasket
that the radially interior terminus of the passage will be
sealed by the gasket when the principal product flow valve
is in the open position; the said passage having its
radially outer terminus communicating with the interior of
the aerosol container and its radially inner terminus
communicating with the interior of the valve housing and
consequently with the downstream side of the ball valve.

As noted above, the prior art, French Patent Application
No. 2,680,161, has a passage in the upstanding interior wall
which 1s intended to provide passage for gaseous propellant
to the downstream side of the ball valve. In fact, due to
the swelling, the Shore hardness of the gasket and/or the
unevenness of the crimp force between the padastal of the
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assage extending at its outer termnus froma slot int VARl L
gidemgll of the 8alve housing and at the inner term nus &ﬁ%ﬁfﬁfaﬁaé%u*zg !
bet ween t he underside of the gasket. and the top surfacd qf the valve f
housing radially within the upstanding interior wall; tHe|sddd MAR®9Fe !
being renote fromthe gasket when the pri+g+ pal valve i g iin the cl osed
position to provide an open flow passage between the gaseous phaseof—the
aerosol container and the interior of the val ve housing d being
sufficiently mmdim eupo ande thashousingi t the rgrskeate mayh readu @i thieart o¥poN

openi ng the gy {i-ﬁ' :LOQRCEhU ﬂ!"céé'-&fii‘ié&aé' NO 1§ e gt €r m nus of
t he passage Q{ e gasket w || ef f ect

nvention, the pa-sago ia surticicntly remote from the

gasket that at least a portion of the outer terminus of the
passage is constantly open to the inside of the aerosol
container. Further, the passage is sufficlently proximate

to the gasket that the inner terminus of the passage is

sealed when the principal valve is open and the gasket
deflected, and at least a portion of the inner terminus is

constantly open when the principal valve is in a closed

position.

In a preferred form, the valve housing of this invention
has one or more peripheral slots disposed on the upper
sidewall of the valve housing, said slot(s) extending
downwardly along the sidewall of the housing beneath the
crimp zcne between the valve housing and the mounting cup.
Further) the housing has an upstanding annular wall radially
interior to its peripheral sidewall, which interior
upstanding sidewall compresses the gasket and provides a
seaiing force against container leakage between the valve
housing and gasket. Additionally, the valve housing has a
passage extending at its outer terminus from a slot in the
peripheral sidewall of the valve housing and at the inner
terminus with a spacg“baﬁween the underside of the gasket
and the top surface of the valve housing radially within the
upstanding interior wall; the said passage being remote from
the gasket when the principal valve is in the closed
position to provide an open flow passage between the gaseous
phase of the aerosol container and the interior of the valve
housing and being sufficiently proximate to the gasket at
its inner tarminus 'such ‘that upon opening the principal
product flow valve a sealing of the inner terminus of the
passage by the gasket will be effeacted.

Description of the Drawings
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Fig. 1 is a longitudinal sectional view, with limited

' perspective, of the valve assembly of the present invention,
absent the dip tube, with the principal valve in closed
position and an unsealed prassure equalization passags.

Fig. 1{a) is an enlarged sectional view of the encircled
portion of Fig. 1.

Fig. 2 is a longitudinal sectional view, with limitaed
perspective, of the valve assembly of this invention with
the principal valve in an open position, a truncated dip
tube, and with the radially internal terminus of the
pressure eguallzation passuge sealed.

Fig. 2(a) is an enlarged sectional view of the encircled
portion of Fig. 2.

Fig. 3 is a longitudinal sectional view, with 1imitead
perspective, of a further embodiment of the valve assambly
of this invention, absent the dip tube, with the principai
valve in the closed position and an unsealed pressure
equalization passage.

Fig. 3(a) is an enlarged sectional view of the encircled

- portion of Fig. 3.

Fig. 4 is a longituainal sectional view, with limitea
perspective, of a further embodiment of the valve assembly
of this invention with the principal valve in an open

. position, a truncated dip tube and with the radially
internal terminus of the pressure egualization passage
sealed. _

Fig. 4(a) is an enlarged sectional view of the encircled
portion of Fig. 4.

Fig. 1 is a longitudinal sectional view of the valve
assembly of the present invention. This valve assembly is
crimped in a manner well Xnown to those skilled in the art
to the pedestal portion (not shown) of a mounting cup (not
shown), which mounting cup is clenched in a manner wall
known to those skilled in the art to an aerosol container
bead defining the opening of the container.
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of the valve assenbly of the present invention, absent
the prin- cipal

-

1 is a longitudinal sectional view, with | Egppggpﬁr @e§~1ﬂ

W
valve in closed position and an unseal efl pressure

equal i zation passage. Fig. 1(a) is an enlarged secti pn84 WABI9ST t
encircled portion of Fig. 1. Fig. 2 isﬁg_longitudiﬂa sectional vifew,
I

with [imted perspective, of the val ve asse

princi pal valve in an open position,

y of thisjinvention wththe

The valve assembly of Pig. 1 is generally designated as
10. The assembly comprises a valve housing 12 having a ball
valve chamber 14 extending from the base 1§ of the housing
12. The chamber 14 has an opening 18 through its length of
sufficient diameter to recaive a ball 20; the chamber 14 at
its terminus contiguous to base 16 of the housing 12 having
an opening 22 the shape of a truncated cone tc provide a
valve seat 24 for the ball 20 when the valve assembly is
surficiently inverted to effect a gravitational movement of
the ball 20 to a position abutting the valve seat 24. Ball
20 is shown in phantom in Figures 1-4 abutting the ball
valve seat 24. This is the position of the ball 20 when the
aerosol container is sufficiently inverted to cause the ball
20 to move by gravitational force toward the valve seat 24.
Extending from the valve seat 24 is a cylindrical portion 25
whicn_opens into a recess 27 in the base of the valve
housing 12. Disposed radially exterior to the recess 27 and
extending circumferentially about the interior of the valve
housing 12 are a plurality of spaced apart projections 29
for receiving the lower end of a spring 62. Ports 26 are
provided in the sidewall of the chamber 14. -Further, an
-annular flange 28 extands outwardly from the upper portian 
of chamber 14; the purpose of the flange 28 being to provide
a gripping surface for the dip tube 32 (shown in Figs. 2 and
4) and to provide a spacing 34 between the inner wall of the
Aip tube 32 and the outer wall of the 14. A plug 35 having
a segmented circumferential shoulder 36 is inserted in the
bottom end 38 of the chamber 14. The plug 35 further has a
hollow recass 40 terminating at its innermost portion in a
frusto~conical surface 42.

Disposed for reciprocal movement within the valve housing
12 is a valve body 43 having an integral hollow valve stem
44. The valve stem 44 has an entry orifice 46. Encircling
the entry orifice 46 is a resilient deflectable gasket 48
which is disposed in a recess 50 bounded circumferentially
"by an upstanding wall 32, which wall 52 extends outwardly
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AR




a truncated dip tube, and wth the radially internal
pressure equalization passage seal ed. Fig. 2(a)
sectional view of the encircled portion of Fig. 2.
| ongi t udi nal
enbodi nent of the valve assenbly of this +g¥ention, abhse¢nt

with the principal valve in the closed position and an-

sectional view, with limted perspecti.ve,

equal i zati on passage. Fig. 3(a) is an enlarged sg¢ctional view of the
encircl ed porangnupiardly Brom the Ripper] siglewvaldngidt offi thE Bousingatzyi-ew,

W th

and the top surface 53 of the valve housing 12. The
upstanding wall 52 is circumferentially sagmented to provide
a plurality of openings or slots 56 which extend from the
top 58 of the upstanding wall 52 through the clinch zone 60
whereat tha mounting cup (not shown) is attached to the
valve assembly 10,

An inner annular wall 64 aextends upwardly from the top
surface 53 of the valve housing 12, as best shown in Figures
1(a), 2(a), 3(a) and 4(a).

A conduit 65 communicates at one end with the slot 56 and
at the other end with the space 68 above the openiﬁg 70
between the valve housing 12 and the valve body 43.

A spring 62 is dispased between the base of the valve
body 43 and the base of the valve housing 12, The"structure
of the valve housing dascribed herein; absent the conduit
65, is more fully described and shown in German Patent No.
2,559,444; the specification of which is hereby incorporatead
into and made a part of the subject specification.

In Fig. 1(a) components shown are similarly numbered as
in Fig. 1 and represent the component as described herein in
the discussion of Fig. 1.

Fig. 2 has the same components as Fig. 1 except that a

__truncated dip tube 32 is shown in place on the chamber 14.

All other components are as described herein in the
discussion of Fig._l and as shown in Fig. 1 except the
principal valve is shown in open position and the radially
inward terminus of the conduit 65 is sealed by the
deflecting gasket 48.

In operation, to discharge product when the container is
in an acceptable orientation, the valve stem 44 and the
integral valve body 43 is depressed thereby deflscting the
gasket 48 away from the entry orifice 46 in the valve stem
44. As a conseguence, pressure within the container (not
shown) will force product through the dip tube 32, through
the space between the inner wall of the dip tube 32 and the
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| i mted perspective, of a further enbodi nent of t
I nvention with the principal valve in an open pos

RS

ssure uJ
t

tube and with the radially internal term nus of 'the|pre > iization
passage seal ed. Fig. 4(a) is an enlarged sec i bn8i4 MiBWE

encircled portion of Fig. 4. Fig. 1.T¥Ptxlongi.udinal secti | view
of the val ve assenbly of the present invention. This valve assenbly is
crinped in a nanner I thos Skl edest al
portion (not "Mi& gneﬁ? ?é??fﬁf %ﬂiﬁmﬁ?r° TS

tho interior of the housing 12 and ultimately through the
entry orifice 46, the hollow valve stem 44 and the discharge
nozzle (not shown) located in an actuator or button (not
shown). During discharge of the product with the container

.diSposed in an upright or other acceptably oriented

position, the ball 20 will not seat on the valve seat 24 and
thus product will continue to flow and be discharged from
the aerosol container. Alsoc during the period that the
valve stem 44 and valve body 43 is depressed or actuated to
release product from the container, the inner terminus of
the conduit 65 is sealed by the deflected gaskXet 438 from
communication with space 68, thareby precluding passage of
gaseous phase propellant from the container to the interior
of the housing 12 and the discharge orifice of the- container
{not shown).

should the container be inverted or rotated to a dagrea
that the ball 20 will nmove by gravity and/or product flow to
seat on the ball valve seating surface 24, product flow past
the ball/valve seat will be terminated and remain that way

~until such time as the ball 20 is dislodged from the valve

seat 24.

To again initiate product discnarge, the principal
product flow valve is closad, whersupon the gasket 48 will
return from the position shown in Figure 2 to that shown in
Figure 1 and encircle and seal the valve stem orifice 4s.
When the principal product flow valve is in a closed
position, the gasket 48 is removed from the inner terminus
of the conduit 6% and the conduit 65 is able to transport
the gaseous phase of the propellant in the aerosol container
to the interior of the valve housing, and consequently, to
the downstream side of the ball valve to provide an
equalization of the pressure on each gide of the ball valve.
The equalization of the pressure on each side of the ball
valve results in, when the aercsol container is noved to a
sutficiently upright position, the ball 20 dislodging from
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clinched in a manner well known to those skilled in the art to an aerosol
cont:ai ner bead defining the opening of the container.

the valve seat 24 and returning to a position at the base ot
the ¢chamber 18.

Absent the conduit 65, the pressurs on the upstream side
of the ball 20 would normally be greater than on the
downstream side of the ball 20 with the consequence that the
ball 20 tends to be held against the valve surface 24 and
product flow, even with the container in an upright
position, is thwarted. However, by providing the conduit
65, pressure equalization is attained on each side of the
ball valve and the ball is returned by gravitational forces
to its unseated position.

In the embodiment shown in Figs. 3, 3(a), 4 and 4(a), the
conponents are the same as shown in Figs. 1, 2(a), 2, and
2(a), respectively, except that the conduit 65 of Figs 1,
1(a), 2 and 2(a) is a slot 72 which extends from"the
peripheral slot 56 through the sidewall of the valve housing
12 the upstanding interior wall 64 and a portion of the
upper surface of the valve housing 12 radially within the
upstanding interior wall 64.

In operation, the slot 72 functions as doas the conduit
65 to provide a passage communicating the interior of the
aerosol container and the product flow path conduit when the
principal product flow valve is closed to thereby egqualize
the pressure on both sides of the ball valve situated in the
product flow conduit.

It has been found that a conduit 65 having a diameter of
.013~.020 inches will provide a sufficient pressure on the
downstream side of the ball valve to cause a dislodgsment
and return of the ball when the container is in an upright
position. A slot 72 having its smallest dimension
comparable in area to the conduit 65 is satisfactory.

"
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8 The val ve assenbly of Fig. 1 is generally desig- ted as 10. The
assenbly conprises a val ve housing 12 having a ball val ve chanber

extending fromthe base 16 of the housing 12. The chanber 14”’ ; ni ng
18 through its length of sufficient dianeter to receive a ba m@ﬂwﬂ’ IH’I
chanber 14 at its term nus contiguous to base-16 of the housihg 12t

an opening 22 in the shape of a truncated cone to provide a val ve seat 24

for the ball 20 when the valve assenbly is sufficiently
I claim:

1. In an aerosol valve assembly comprising a valve
housing adapted for permanent affixment to a mounting cup,
and having an upstanding wall portion for compressing a

*

valve gasket, a principal product flow valve comprising a
vaive body with attached valve stem disposed within the
valve housing, said valve stem having a product entry
orifice, a deflectable gasket circumscribing and sealing the
valve stem entry orifice when the principal valve is in a
closed position, said gasket extending across the upper
surface of the valve housing and being downwardly and
radially outwardly deflected when the principal valve is
opened, a product eduction tube for carrying the container
contents to the interior of the valve housing, and a ball
valve disposéd in the product flow path of the valve
assembly, which ball valve is open when the container is in
an orientation for discharge of product and closed when the
entry port of the product eduction tube resides in the
gaseous phase of the container contents, the improvement
comprising a passage which extends from the sidewall of the
valve housing through the top surface of the valve housing
interior of the upstanding wall portion of the valve
housing, the termini of the passage, when the principal
valve is closed, being remote from the gasket to provide a
constantly open passage and the inner terminus of the
passage, when the principal valve is open, being
sufficiently proximate to the deflectable portion of the
gasket that the inner terminus of the passage will be
sealed.

2. The improved valve assembly of claim 1, and further
wherein the valve housing has a peripherally disposed slot
extending along the sidaewall of the houging abovae and below
the crimp zone on the housing.

3. The improved valve assembly of claim 1, and further

vharain the passage is a conduit. —
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inverted to effect a gravitational novenent of the ball 20 to a -position
abutting the valve seat 24. Ball 20 is shown in phantomin Frgures—31—4——

abutting the ball valve seat 24. This is the position when
the aerosol container is sufficiently inverted to causj!""ﬂj’ﬂgim'ﬂ@iualbove
by gravitational force toward the valve seat,24. Extendi*ngefT Ve
seat 24 is a cylin- drical portion 25 which % ens into a recess 27 in the
base of the valve housing 12. Disposed radially exterior to the recess 27
and extending circunferentially about the interior of the valve housing 12

are a plurality of spaced apart projections
4. The improved valve assembly of glnim 3, and further

wherein the conduit is a diagonal bore traversing from a
lowar peripheral terminus to an upper radially interior
terninus.

5. The improved valve assembly of claim 1, and further
wherein the passage is a slot through the sidewall of the
housing, the interior upstanding wall of the housing and the
toﬁ surface of the housing interior to the upstanding
interior wall.

5. The improved valve assembly of claim 5, and further
wherein the slot through the housing has a right triangle
configuration, the hypothenuse of which traverses from a
lower peripheral terminus to an upper interior terminus.

7. The improved valve assembly of claim 2, and further
wherein the passage is a conduit.

B, The improved valve assembly of claim 7, and further
wvherein the conduit is a diagonal bore traversing from a
lower peripheral terminus to an upper radially interior
terminus.

9. The improved valve assembly of claim 2, and further
wherein the passage is a slot through the sidewall of the
housing, the interior upstanding wall of the housing and the
top surface of the housing interior to the upstanding
interior wall.

10. The improved valve assembly of claim 9, and further
wherein the slot through thes housing has a right triangle
configuration} the hypothenuse of which traversas from a
lower peripheral terminus to an upper interior terminus.
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29 for receiving the lower end of a spring 62. Ports 26 are provided in the

sidewal | of the chanber 14. Fur- ther, an annular flange
outwardly fromthe upper portion of chanber 14; the purpose of the flange

28 being to provide a gripping surface for the dip tube 3? u ﬂmr"mm
2 and 4) and to provide a spacing 34 between the inner su Fﬂ”
tube 32 and the outer surface of the chanbad=14. A plug 35 havinb d s
segnented circunferential.shoulder 36 is inserted in the bottom end 38 of

t he chanber 14. The plug 35 fur- ther has a hol]low recess 40 term nating at
its inner- nostliporti df A% F9FPESLovRIMRCAsSEPIYcnGiuding a valve

housing adapted for attachment to an aesrosol mounting cup
and having a top racess for receiving a gasket, which recess
is peripherally bounded by an outer upstanding sidewall on
the upper portion of the housing having at least one slot,
said slot extending above and below the crimp line on tha
outer sidawall of the housing 1, sald recess further having
an upstanding wall radially interior of the slotted
sidewall, which interior wall is designed to press into the
underside of the gasket, a principal valve normally biased
‘to the closed position and free to reciprocally move to an
open and closed position within the valve housing, saiad
valve comprising a valve body and attached hollow valve
stem, said valve stem communicating through an entry orifice
with the interior of the valva housing, a downwardly and
outwardly deflectable gasket circumscribing and sealing the
entry orifice of the valve stem in the closed position of
the valve and extending radially across the top recess of
the housing, a ball valve disposed in the container
discharge flow path, which ball valve is open when the
container is in an orientation to discharge product and
closed when the aerosol valve is in an orientation that will
discharge the gaseous phase of the container contents, the
improvement which comprises a passage which extends from a

- slot in the outer upstanding sidewall of the housing through
the valva housing sidewall and through the top surface of
the valve housing radially within the interior upstanding
wall of the housing, the terminus of the passage through the
top surface of the valve housing being sufriciently
proximate to the deflectable portion of the gasket that the
passage will be sealed when the entry orifice of the valve
stem is open and the termini of the passage both beaing
remote from the gaskat such that under the passage will
remain opaen when the principal valve is in the closed

Pesttten, REPLACEAENT SUERT
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Di sposed for reciprocal novenent within the val ve housing QJLJJLiigﬁﬂ)ﬁ;ﬂrﬁh-
body 43 having an integral hollow valve stem44. The valve stem 44 has

entry orifice 46. Encircling the entry orifice 46 is a reSI”'mm,”"’”m,”m

-1-

12. The improved valve assembly of claim 11 and further
wherein the passags extending from a slot in the upstanding
sidewall through the sidawall and top surface of the housing
is a conduit. B
- 13. The improved valve assembly of claim 12 and further
wherein the conduit is a diagonal bore transversing from a
lowver peripheral terminus to an upper radially interier
ternminus.

14. The improved valve assembly of claim 11 and further
wherein the passage extending from a slot in the peripheral
upstanding sidewall through the top surface of the housing
radially within the interior upstanding wall is a slot
through the sidewall and top surface of the hoﬁsing which
extends radially within the interior upstanding wall.

18. The improved valve assembly of claim 14 and further
wherein the slot through the housing has a right triangle
configuration, the hypothenuse of which traverses from a
lower peripheral terminus to an upper interior terminus.
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9 defl ect abl e gasket 48 which is disposed in a recess 50 bounded
circunferentially by an upstanding wall 52, which wall 52 extends outwardly
and upwardly fromthe upper sidewall 54 of the housing 12, and the top sur-
face 53 of the valve housing 12. The upstanding wall 52 is

circunferentially segnented to provide a plurality of openings or slots 56
whi ch extend fromthe top 58 of - 16 -

IMPR D AEROSOL VALVE

ABSTRACT

The invention relates to any aerocsol valve systenm having
a principal product flow valve and a ball valve shut-off
valve disposed in the product flow path which terminates
through the product flow path during unacceptable
orientation of the aerosol container and a mechanism for
squalizing the pressure on each side of the ball valve such
that the ball will promptly dislodge from its valve seat and
return to its unseated position upon closing of the
principal valve and the return of the mercsol container to
an acceptable orientation.

Pig. 1.

paporE
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t he upstanding wall 52 through the clinch zone 60 whereat the nounting cup

(not shown) is attached to the valve assenbly 10. An i nner annul ar
wal | 64 extends upwardly fromthe top surface 53 of the valve housing 12,
as best shown in Figures 1(a), 2(a), 3(a) and 4(a). A conduit 65

comuni cates at one end with the slot 56 and at the other end with the
space 68 above the opening 70 between thejval ve housing 12 and the val ve

body 43. A spring 62 is di sposed between aherhase—e#-++n al ve body 43
and the base of the valve housing 12. The m\w B 3
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structure of the val ve housing described herein, "absent the conduit 65, is
nore fully described and shown in German Patent No. 2,559, 444; the
speci fication of which is hereby incorporated into and made a part of the

subj ect specification. In Fig. 1(a) conponents shown are simlarly
num bered as in Fig. 1 and represent the conponent as described herein in
t he di scussion of Fig. L. Fig. 2-h2as-the same conponents as Fig. 1
except that a truncated dip tube 32 is shown in place on the chanber 14.
Al other conponents are as described herein i 53ion of Fig. 1
and as shown in Fig. - P
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1 except the principal valve is shown in open position and the radi %77 ss
inward term nus of the conduit 65 is sealed by the deflecting gasket 48.

In oper at i ors—te—di-scharge product when the con- tair
acceptabl e or e atlon the valkve stem 44 and the |hﬁeﬁ,@(ﬁ?’§gfh

s Been Replaced

is depressed : 1 | [ SHER
I e

Background of the Invention

This invention relates to an improved aerosol valve system
according to the preamble of claim 1, whereby flow through the
discharge conduit is terminated when the aerosol container is
sufficiently rotated away from an acceptable discharge
orientation that gaseous phase propellant is discharged rather
than the desired product. More particularly, the invention
relates to any aerosol valve system having a principal product
flow valve and a ball valve shut-off valve disposed in the
product flow path which terminates through the product flow path
during unacceptable orientation of the aerosol container and a
mechanism for equalizing the pressure on each side of the ball
valve such that the ball will promptly dislodge from its valve
seat and return to its unseated position upon closing of the
principal valve and the return of the aerosol container to an
acceptable orientation.

Aerosol containers generally comprise a valve unit mounted in
the opening of the aerosol container, the valve unit having a
gasketed hollow valve stem and integral valve body which
teciprocates within the valve housing upon application of finger
pressure and return spring pressure to open (discharge) and
closed positions. Extending from the base of the valve housing
is a product education tube, commonly referred to as a dip tube.
Product is discharged by applying finger pressure through an
actuator, atop the valve Stem, to depress the valve stem and
thereby open the valve; the product passing through the dip tube
into the valve housing and than through the hollow valve stem to
the discharge orifice. The dip tube extends to the bottom of the
container and is usually curved such that during
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10 deflecting the gasket 48 away from the ent fyr@r N 6Lm-the val ve
stem 44. As a consequence, pressure within the c R%ﬁiﬁéw I% sz ) will

force product through the dip tube 32, through the sgace 34 bet n the
inner surface of the dip tube 32 and the outer sprfaeé MG Gy

2

-
e

discharge of the product, the dip tube will remain immersed
in the product, usually liquid, to be discharged.

However, in an aeroscl unit of the type described above,
when the container is rotated sufficiently away from its
designed operational position (normally upright), the
terminus of the dip tube will not remain immersed in the
product, but rather will be exposed to the gaseous phase,
often a compressed gas propellant, within the container.
The consequence of this exposure is that gaseous propellant
is discharged rather than the desired product. In the case
where a compressed gas is used as the propellant, this is
particularly intolerable for the reason well known to those
skilled in.the art. o -

"To avoid: ‘the unwanted dlscharge of gaseous propellant,-

_';erqsql ;ontalners_hgvg_been_prqv1ded with valve systems
wherein a gravity—actuatéd member moves to close a valve in
the discharge path of the product when the orientation of
the aerosol container reaches the point of propellant gas
discharge. Commonly used for the purpose of providing a
shut-off valve when the container is improperly oriented is
a ball valve which will move by gravity to a valve seat and
shut-off flow through the product discharge conduit.
Illustrative of such product shut-off systems is the aerosol
system disclosed in French Patent Application 2,680,161.

In French 2,680,161, a ball is disposed in the dip tube.
Upon inversion of the container, the ball will move by
gravity through the dip tube to seat on the opening of the
valve housing extension and thereby block flow through the
product discharge conduit of the container.

In aerosol systems utilizing the ball valve system of the
above-referred to French applibation,_it has been found that
the ball does not readily unseat from its sealing position
with the valve seat even though the container is returned to
an upright position. Consequently, the product discharge
path remains blocked and product will not be discharged.
The failure of the ball to unseat and move by gravity to a



]

chanber 14, then through the ports 26 into the imggni¢ﬁ7@$ﬂm Sreagsi ng 12
and ul'timately through the entry orifice 46, the eﬁf¥ﬁﬁﬁﬂrLE§§§§rn44 and

t he di scharge nozzle (not shown) located in an gctjuat or or buttgnj(not
shown) .~ During di scharge of the product with thd donéd QA 1%7spdséd in an
upri+ght or other acceptably oriented quition, tthg_ball 20 will |ngt seat on
the valve seat 24 and thus product will” continug¢ to fl ow and be dfschar ged
fromthe aerosol container. Also during the perited-that the valve|stem 44
and val ve body 43 is depressed or actuated to rel ease product fromthe

container, pReitABer itemBrel Dy é8€upfBduivhefSthe container is in an
upright position is due to unequal pressure on opposite
sides -of the ball valve; the upstream side of the ball
valve, when the container is in an upright position, being

Q.

subject to the aerosol container pressure and the downstream
side of the ball valve, in the upright container position,
being subject to a considerably reduced pressure. The
reduced pressure on the downstream side of the ball valve
results from the ball valve closing prior to the closing of
the principal product flow valve.

French Patent Application 2,680,161 attempts to obviate
the problem of unseating the ball from its valve seat by
providing a micro-orifice in the top surface of the wvalve
housing that communicafes at one end with the interior of
the container and at the other end with the interior of the
valve housing, and, consequently with the downstream side of
the ball valve. See Fig. 1 and Fig. 2 of the French
application. In another embodiment, a micro-orifice is-
diéposed in the sidewall of the main wvalve housing. See
Figures 5-7 of the French application. 1In both embodiments
the micro-orifice (F) is isolated from the product discharge
conduit when the main product discharge valve is moved to an
open position and product discharge ensues. When the main
or product discharge valve closes, the micro-orifice (F)
allows transmission of the container pressure to the
downstream side of the ball valve and thereby equalizes the
pressure on opposite surfaces of the ball valve with the
consequent movement of the ball to its normal position when
the container is disposed in an upright position.

The configuration of Figs. 1 and 2 of the French
application has been fouhd to be an unsatisfactory solution
for reason that the micro-orifice F is, in an unacceptable
number of instances, closed by the gasket when the principle
product flow valve is closed and thus the pressure on the
downstream side of the ball valve is not in communication
with the pressure within the container. As a result,



seal ed by the defl ected gasket 48 from comyri-cat+onr—w-th—spage 68, thereby

precl-udi ng passage of gaseous phase propelICREPLFSﬁfTﬁH,Sﬁﬁhilner to the
i-nterior of the housing 12 and the dischargq dgrrfice-of~—thejcon- tainer

(not shown).
that the ball 20 will nove by gravity fnd/or Qr oduc
val ve seating surface 24, product

Shoul d t he contai ner be irvertfgﬁqfﬁf igatedjto a degree
low t 9 $eat on the
| ye seat will

flow

be term nated and renmain that way until such tinme as the ball |20 is

di sl odged f pe@ddifre/adgttaBEadt2dn on eadld SUBETCETEREILEIDT VEUOE dissabarge,

t he princi pal

attained and the ball remains lodged on the valve seat. It
is believed that the micro-orifice F of Figs. 1 and 2
remains closed, even when the gaskét returns to its position
to close the principal product flow valve, due to swelling
of the gasket and/or due to disposing the micro-orifice F
within the underside of the gasket during crimping of the
valve assembly to the pedestal of the mounting cup.

United States Patent No. 4,116,370 is illustrative of
aerosol valve systems having a vapor tap in the housing for
allowing passage and blending of gaseous propellant and
product within the valve housing to enhance the spray
characteristics of the discharged product and more
specifically, a secondary valve mechanism, for example, a
ball valve, to provide a shut-off of the vapor tap orifice
in the valve housing when the aerosol container is in an
inverted position.

United sStates Patent No. 3,018,023 describes an aerosol
dispensing system having a product shut-off system wherein a
spray-based piston is disposed in the product flow path such
that the piston moves to close a port in the product flow
path during inversion of the container. When the container
is inverted and the syphon tube 15 is exposed to gaseous
propellant, the gaseous propellant enters the space between
the tubular body 17 and the cylinder 21 through inlet 18.
The gaséous propellant then passes through ports or
apertures 27 and capillary tubes 34, tubes 34 being pervious
to gas and impervious to liquid, to provide a pressure on
the back side of the piston equal to the container pressure
with the consequence that the sprint 32 expands and moves
the piston to close off the outlet port 19. Venting of the
gaseous propellant through capillary tube 35 and opening of
the principal product flow valve with the container in an .
upright position subjects the top side of the piston to the
pressure of the product and effects a collapse of the spring
and a dislargement of the piston from outlet port 19.



product flow valve is closed, whereupon the gasket 48 will return fromthe
position shown in Figure 2 to that shown in Figure 1 and encircle and seal
t he valve stemorifice 46. Wen the principal product flom/valve isin a
cl osed position, the gasket 48 is renoved frongggg I 13 Fms of the
condui t 65 and the conduit 65 is able tg trangpoti: ﬁgﬁgnrhase of the

propellant in the aerosol container to the intjerfi or 6f the “vallvé
26 AUG 1997

Summary of the Invention

In an aerosol valve system having a ball valve disposed in the
product flow path to shut off product flow when the aerosol
container is sufficiently rotated to cause gaseous propellant to
move through the product flow path, the valve assembly according
to claim 1 provides an improvement in the pressure equalization
structure for unseating and returning the ball to a normally
occupied position by the ball in the product discharge flow path
when the aerosol container is in an upright position.

The aerosol valve assembly of the present invention includes
the conventional components of a valve housing, valve body and
attached valve stem, spring means and a ball valve disposed in
the product discharge path, the housing being configured to be
permanently affixed to a mounting cup in a manner well known to
those skilled in the art.

To achieve pressure equalizing on opposite sides of the ball
valve, the present invention provides a passage through the valve
housing which is , at least in part, isolated from contact with
the underside of the gasket when the principal product flow valve
is in the closed position and which passage is sufficiently
proximate to the gasket that the radially interior terminus of
the passage will be sealed by the gasket when principal product
flow valve is in the open position; the said passage having its
radially outer terminus communicating with the downstream side
of the ball valve.

As note above, the prior art, French Patent Application No.
2,680,161, has a passage in the upstanding interior wall which
is intending to provide passage for the gaseous propellant to the
dowmstream side of the ball valve. In fact, due to the swelling,
the Shore hardness of the gasket and/or the unevenness of the
crimp force between the pedestal of the



11  housing, and consequently, to the downstrea ﬁﬁE@éﬁS" [ arjval ve
to provide an equalization of the pres- sure on edch Side ttre-halll

val ve. The equalizat{on of the pressure on each sifd Qﬁéyﬂﬁi%@?l yallve

results-

K
i

| ee—

6

mounting cup and the housing, the gasket may seal either or
both termini of the micro-orifice F. In the present
invention, the passage is sufficiently remote from the
gasket that at least a portion of the outer terminus of the
passage is constantly open to the inside of the aerosol
container. Further, the passage is sufficiently proximate
to the gasket that the inner terminus of the passage is
sealed when the principal valve is open and the gasket
deflected, and at least a portion of the inner terminus is
constantly open when the principal valve is in a closed
position. .

In a preferred form, the valve housing of this invention
has one or more peripheral slots disposed on the upper
sidewall of the valve housing, said slot(s) extending

. downwardly along the sidewall of the housing beneath the

crimp zone between the valve housing and the mounting cup.
Further, the housing has an upstanding annular wall radially
interior to its peripheral sidewall, which interior
upstanding sidewall compresses the gasket and provides a
sealing force against container leakage between the valve
housing and gasket. Additionally, the valve housing has a
passage extending at its outer -terminus from a slot in the
peripheral sidewall of the valve housing and at the inner
terminus with a space between the underside of the gasket.
and the top surface of the valve housing radially within the
upstanding interior wall; the said passage being remote from
the gasket when the principal valve is in the closed
position to provide an open flow passage between the gaseous
phase of the aerosol container and the interior of the valve
housing and being sufficiently proximate to the gasket at
its inner terminus such that upon opening the principal
product flow valve a sealing of the inner terminus of the
passage by the gasket will be effected.

Description of the Drawings



in, when the aerosol container is noved to a spffi-—ciently uprlght

position, the ball 20 dislodging fromthe valvsREHgAs’"’ﬂ4 Emdﬂrrf ri.ll’nl ng to a
position at the base of the chanber 18. Aps ~thesonddrt! b5, the

pressure on the upstream side of the ball 20 wpufd Ehéﬂﬁ g be greater than
d&h n

on the dawnstream side of the ball 20 wiith the|c

at ithe ball 20

‘tends to be held against the valve surfdce 24 @an _pLQduct flow feven with

t he cont ai ner

in an upright position, is thwarjted. However, by providing

the conduit 65, pressure_equalizatiagn is attai nmed-en—each side_df t he bal
valve and the bal| ¥&9- 1 is a longitudinal sectional view, with

limited perspective, of the valve assembly of the
present invention, absent the dip tube, with the prin-
cipal valve in closed position and an unsealed pressure
equalization passage.

Fig. 1(a) is an enlarged sectional view of the
encircled portion of Fig. 1.

Fig. 2 is a longitudinal sectional view, with
limited perspective, of the valve asseémbly of this
invention with the principal valve in an open position,
a truncated dip tube, and with the radially internal
terminus of the pressure equalization passage sealed.

Fig. 2(a) is an enlarged sectional view of the
encircled portion of Fig. 2.

Fig. 3 is a longitudinal sectional view, with
limited perspective, of a further embodiment of the
valve assembly of this invention, absent the dip tube,
with the principal valve in the closed position and an
unsealed pressure equalization passage. .

Fig. 3(a) is an enlarged sectional view of the
encircled portion of Fig. 3.

Fig. 4 is a longitudinal sectional view, with
limited perspective, of a further embodiment of the
valve assembly of this invention with the principal
valve in an open position, a truncated dip tube and
with the radially internal terminus of the pressure
equalization passage sealed.

Fig. 4(a) is an enlarged sectional view of the
encircled portion of Fig. 4.

Fig. 1 is a longitudinal sectional view of the
valve assembly of the present invention. This valve
assembly is crimped in a manner well known to those
skilled in the art to the pedestal portion (not shown)
of a mounting cup (not shown), which mounting cup is
clinched in a manner well known to those skilled in the

art to an aerosol container bead defining the opening
of the container. |



returned by gravitational forces to its unseat

@£$QJ In the
enbodi mrent shown in Figs. 3, 3(a), 4 and 4(a), Heweéhﬁ -arie the sane
as shown in Figs. 1, 1(a), 2, and 2(a), resped vak% fif ghet t he con-
duit 65 of Figs 1, 1(a), 2 and 2(a) is a slot ndg firomthe
peripheral slot 56 through the side- wagl of t valve hou5|n 12, the
upstanding interior wall 64 and a portion of t{he upper surface of the valve
housing 12 radially wi thin the upstandi ng i nt error—wa+—64- In

operation, the slot_72 functions as does the

The valve assembly of Fig. 1 is generally desig-
nated as 10. The assembly comprises a valve housing 12
having a ball valve chamber 14 extending from the base
16 of the housing 12. The chamber 14 has an opening 18
through its length of sufficient diameter to receive a
‘ball 20; the chamber 14 at its terminus contiguous to
base 16 of the housing 12 having an opening 22 in the
shape of a truncated cone to provide a valve seat 24
for the ball 20 when the valve assembly is sufficiently
inverted to effect a gravitational movement of the ball
20 to a position abutting the valve seat 24. Ball 20 is
shown in phantom in Figures 1-4 abutting the ball valve
seat 24. This is the position of the ball 20 when the
aerosol container is sufficiently inverted to cause the
ball 20 to move by gravitational force toward the valve
seat 24. Extending from the valve seat 24 is a cylin-
drical portion 25 which opens into a recess 27 in the
base of the valve housing 12. Disposed radially
exterior to the recess 27 and extending
circumferéntially about the interior of the valve
housing 12 are a plurality of spaced apart projections
29 for receiving the lower end of a spring 62. Ports 26
are provided in the sidewall of the chamber 14. Fur-
ther, an annular flange 28 extends outwardly from the
upper portion of chamber 14; the purpose of the flange
28 being to provide a gripping surface for the dip tube
32 (shown in Figs. 2 and 4) and to provide a spacing 34
between the inner surface of the dip tube 32 and the
outer surface of the chamber 14. A plug 35 having a
segmented circumferential.shoulder 36 is insexrted in
the bottom end 38 of the chamber 14. The plug 35 fur-
ther has a hollow recess 40 terminating at its inner-
most portion in a frusto-conical surface 42.

Disposed for reciprocal movement within the valve
housing 12 is a valve body 43 having an integral hollow
valve stem 44. The valve stem 44 has an entry orifice

46. Encircling the entry orifice 46 is a resilient



condu[t 65 to provide a passage communi cating tWﬁ’tn;epiermot -bRel aer osol
container and the product flow path conduit whe Ehﬁﬂﬂ& '?)duct flow

valve is closed to thereby equalize the pressurg gn both S|3es bf |t he bal
valve situated in the product flow conduit. it hadBe®9/f oling that a
conduit 65 having a dianeter of 0.33 tog0.51 nmj(./013- 020 i ncheg) fw Il pro-
vide a sufficient pressure on the downstream side val ye to

cause a dislodgement and return of the ball wher_the conta|ner isfin an
upright position. A slot 72 having its smallest dinmension conparable in

area to the CO&QEigc§§bh§ %QE&%E&Q@OMhich is disposed in a recess 50
bounded circumferentially by an upstanding wall 52,
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which wall 52 extends outwardly and upwardly from the
upper sidewall 54 of the housing 12, and the top sur-
face 53 of the valve housing 12. The upstandlng wall 52
is circumferentially segmented to prov1de a plurality
of openings or slots 56 which extend from the top 58 of
the upstanding wall 52 through the clinch zone 60
whereat the mounting cup (not shown) is attached to the
valve assembly 10.

An inner annular wall 64 extends upwardly from the
top surface 53 of the valve housing 12, as best shown
in Figures 1(a), 2(a), 3(a) and 4(a).

A conduit 65 communicates at one end with the slot
56 and at the other end with the Space 68 above the
opening 70 between the valve housing 12 and the valve
body 43.

A spring 62 is disposed between the base of the
valve body 43 and the base of the valve housing 12. The
structure of the valve housing describéd herein, absent
the conduit 65, is more fully described and shown in
German Patent No. 2,559,444; the specification of which
is hereby incorporated into and made a part of the
subject specification.

In Fig. 1(a) components shown are similarly num-
bered as in Fig. 1 and represent the component as
described herein in the discussion of Fig. 1.

Fig. 2 has the same components as Fig. 1 except
that a truncated dip tube 32 is shown in place on the
chamber 14. All other components are as described
herein in the discussion of Fig. 1 and as shown in Fig.
1 except the principal valve is shown in open position
and the radially inward terminus of the conduit 65 is
sealed by the deflecting gasket 48.

In operation, to discharge product when the con-
tainer is in an acceptable orientation, the wvalve stem

44 and the integral valve body 43 is depressed thereby
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deflecting the gasket 48 away from the entry orifice 46
in the valve stem 44. As a consegquence, preésure within
the container (not shown) will force product through
the dip tube 32, through the space 34 between the inner
surface of the dip tube 32 and the outer surface of the
chamber 14, then through the ports 26 into the interior
of the housing 12 and ultimately through the entry
orifice 46, the hollow valve stem 44 and the discharge
nozzle (not shown) located in an actuator or button
(not shown). During discharge of the product with the
container disposed in an upright or other acceptably
oriented position, the ball 20 will not seat on the
valve seat 24 and thus product will continue to flow
and be discharged from the aerosol container. Also
during the period that the valve stem 44 and valve body
43 is depressed or actuated to release product from the
container, the inner terminus of the conduit 65 is
sealed by the deflected gasket 48 from communiéation
with space 68, thereby precluding passage of gaseous
phase propellant from the container to the interior of
the housing 12 and the discharge orifice of the con-
tainer (not shown).

Should the container be inverted or rotated to a
degree that the ball 20 will move by gravity and/or
product flow to seat on the ball valve seating surface
24, product flow past the ball/valve seat will be

-terminated and remain that way until such time as the

ball 20 is dislodged from the valve seat 24.

To again initiate product discharge, the principal
product flow valve is closed, whereupon the gasket 48
will return from the position shown in Figure 2 to that
shown in Figyre 1 and encircle and seal the valve stem
orifice 46. When the principal product flow valve is in
a closed position, the gasket 48 is removed from the
inner terminus of the conduit 65 and the conduit 65 is
able to transport the gaseous phase of the propellant
in the aerosol container to the interior of the wvalve



1. Aerosol valve assenbly conprising a val ve housing qggy}ﬁg
permanent affixment to a nounting cup, and havi ng an upstEH

annul ar wall portion (64) for conpressing a val ve gasket,
product -fl ow val ve (46, 48) conprising a valve body (43
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a pr|n0|pal
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val ve stem (44) disposed within the val housi ng (12),}] qaid val ve stem
(44) .being hollow and having a recess with a lateral prloduct entryorifi¢e
(46), said recess being defined by an upper shoul der cdnrtiguaus_to the

upper surface of hodefingGt abke cgaskguehnddy, dtsptﬁéxhdwhgﬂneamahdeesben1

recess | seal | ngckGl ALhINYLRLNLN LG BL ogac;qmwaara oz chiblruhen the
principal valve (46, 48 sB

sure on each SLde of the ball 'valve. The equalization
of the pressure on each side of the ball valve results
in, when the aerosol container is moved to a suffi-
ciently upright position, the ball 20 dislodging from
the valve seat 24 and returning to a position at the
base of the chamber 18.

Absent the conduit 635, the pressure on the
upstream side of the ball 20 would normally be greater
than on the downstream side of the ball 20 with the
consequence that the ball 20 tends to be held against
the valve surface 24 and product flow, even with the
container in an upright position, is thwarted. However,
by providing the conduit 65, pressure egualization is
attained on each side of the ball valve and the ball is
returned by gravitational forces to its unseated posi-
tion.

In the embodiment shown in Figs. 3, 3(a), 4 and
4 (2), the components are the same as shown in Figs. 1,
1(a), 2, and 2(a), respectively, except that the con-
duit 65 of Figs 1, 1(a), 2 and 2(a) is a slot 72 which
extends from the peripheral slot 56 through the side-
wall of the valve housing 12, the upstanding interior
wall 64 and a portion of the u?per surface of the valve
housing 12 radially within the upstanding interior wall
64.

In operation, the slot 72 functions as does the
conduit 65 to provide a passage communicating the
interior of the aerosol container and the product flow
path conduit when the principal product flow valve is
closed to thereby equalize the pressure on both sides
of the ball valve situated in the product flow conduit.

It has been found that a conduit 65 having a
diameter of 0.33 to 0.51 mm (.013-020 inches) will pro-
vide a sufficient pressure on the downstream side of
the ball valve to cause a dislodgement and return of
the ball when the container is in an upright position.
A slot 72 having its smallest dimension comparable in
area to the conduit 65 is satisfactory.



sai d gasket (48) extending across the upper surface (53) of the valve
housing (12) and being downwardly and radially outwardly deumﬂlzmmlmla"lmﬂm
princi pal valve (46, 48) is opened, a product education tub i :

carryimng the container contents to the interior of the val ve*housing*(12),*
and a ball valve (20, 42) disposed in yhe product flow path of the valve
assenbly, which ball valve (20, 42) is open, when the container is in an
orientation for discharge of product, and cl osed, when the entry port of

the product education tube (32) residegliaimshe gaseous phase of the
contai ner contents, characterized by a passage (65; 72) which extends

(hrouan U, 1 Setello P!l el kB L% BBl The s
adapted for permanent affixment to a mounting cup, and having an
upstanding inner annular wall portion (64) for compressing a
valve gasket, a principal product flow valve (46, 48) comprising
a valve body (43) with attached valve stem (44) disposed within
the valve housing (12), said valve stem (44) being hollow and
having a recess with a lateral product entry orifice (46), said
recess being defined by an upper shoulder contiguous to the upper
surface of a deflectable gasket (48) disposed in the valve stem
recess in sealing relationship with the product entry orifice-
(46) when the principal valve (46, 48) is in closed position,
said gasket (48) extending across the upper surface (53) of the
valve housing (12) and being downwardly and radially outwardly
deflected when the principal valve (46, 48) is opened, a product
education tube (32) for carrying the container contents to the
interior of the valve housing (12), and a ball valve (20, 42)
disposed in the product flow path of the valve assembly, which
ball valve (20, 42) is open, when the container is in an
orientation for discharge of product, and closed, when the entry
port of the product education tube (32) resides in the gaseous
phase of the container contents, characterized by a passage (65;
72) which extends through the sidewall of the valve housing from
the outside thereof and cut through a top surface of the valve
housing (12), which top surface is interior of the upstanding
wall portion (64) of the valve housing (12), the termini of the
passage (65, 72), when the principal valve is closed, being
remote from the gasket (48) to provide a constantly open passage
(65; 72), and the inner terminus of the passage (65; 72), and the
principal valve is open, being sufficiently proximate to the
deflectable portion of the gasket (48) that the inner terminus
of the passage (65;72) will be sealed.
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housi ng (12), which top surface is interior of the upstanding wa portion

|
(64) of the valve housing (12), the ternmini of the passage—+{65—72);—when
the principal valve is closed, being renote fromthe gasket rayi
a constantly open passage (65, 72), and the inner term’mﬂ’ﬁiﬂ?‘ﬂn-iwimﬁml
(65: 72), and the principal valve is oqgg, bei ng sufficient S ‘
the defl ectable portion of the gasket (48) that the inner term nus of the
passage (65;72) will be seal ed.

2. Valve assembly of claim 1, wherein the valve
housing has a peripherally disposed slot (56) extending
along the sidewall (54) of the housing (12) above and
below a crimp zone (60) on the housing (12).

3. Valve assembly of claim 1 or 2, wherein the pass-
age is a conduit (65).

4. Valve assembly of claim 3, wherein the conduit
(65) is a diagonal bore traversing from a lower periph-
eral terminus to an upper radially interior terminus.

5. Valve assembly of claim 1 or 2, wherein the pass-
age is a slot (72) through the sidewall (54) of the
housing (12), the interior upstanding wall (64) of the
housing (12) and that top surface of the housing (12),
which top surface ‘is interior of the upstanding
interior wall (64). '

6. Valve assembly of claim 5, wherein the slot (72)
through the side wall (54) of the housing (12) has a
right triangle configuration, the hypotenuse of which
traverses from a lower peripheral terminus to an upper
interior terminus. |
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Val ve assenbly of claim 1, wherein the valve housing has a
peripheral |y disposed slot (56) extending along the sidewall (54) of the

housi ng. (12) above and below a crinp zone (60) on the housing (12).
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5. valve assenbly of claim1l1l or 2, wherein the pass- age is a slot %%ﬁﬁ7ﬁ“
t irough the sidewal |l (54) of the hou5|ng (12), the |nterLDr upst andi ng wal |
(64) of the housing (12) and that top surfac : 112), which
top surface is interior of the upstanding int 64 g 6. Valve
assenbly of claim5, wherein the slot (72) thyo gh tgg q§ 11 (54) of
the housing (12) has a right triangle confli guf a i Brft Re’ t gnuse of

whi ch travemqﬁp,twém&rlogx\? Va?e“ pher al t~erm up to an upper

~EPLACENENT SHEET

Background of the Invention

This invention relates to an improved aerosol valve system
according to the preamble of claim 1, whereby flow through the-
discharge conduit is terminated when the aerosol container is
sufficiently rotated away from an acceptable discharge
orientation that gaseous phase propellant is discharged rather
than the desired product. More particularly, the invention
relates to any aerosol valve system having a principal product
flow valve and a ball valve shut-off valve disposed in the
product flow path which terminates through the product flow path
during unacceptable orientation of the aerosol container and a
mechanism for equalizing the pressure on each side of the ball
valve such that the ball will promptly dislodge from its valve
seat and return to its unseated position upon closing of the
principal valve and the return of the aerosol container to an
acceptable orientation.

Aerosol containers generally comprise a valve unit mounted in
the opéning of the aerosol container, the valve unit having a
gasketed hollow valve stem and integral valve body which
reciprocates within the valve housing upon application of finger
préssure and return spring pressure to open (discharge) and
closed positions. Extending from the base of the valve housing
is a product education tube, commonly referred to as a dip tube.
Product is discharged by applying finger pressure through an
actuator, atop the valve stem, to depress the valve stem and
thereby open the valve; the product passing through the dip tube
into the valve housing and than through the hollow valve stem to
the discharge orifice. The dip tube extends to the bottom of the
container and is usually curved such that during
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An Improved Aerosol Val
ralve REPLACEMENT SHEET

ABBTRACT

The invention ralates to any aerosol valve system having
a principal product flow valve and a ball valve shut-off
valve disposed in the product flow path which terminates
through the product flow path during unaccaptable
orientation of the asrosol container and a mechanism for
equalizing the pressure on each side of the ball valve such
that the ball will promptly dislodge from its valve seat and
return to its unseated position upon closing of the
principal valva and the return of the aerosol container to
an acceptable orientation.
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