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The present invention relates to a novel dispensing de-
vice, and more particularly to a novel dispensing valve
assembly for use in connection with a pressurized dis-
pensing container.

Many different products are presently packaged in pres-
surized dispensing. containers which include dispensing
valve assemblies of various construction. Such hereto-
fore known dispensing valve assemblies are relatively
complicated and usually include as many as seven sep-
arate elements so that a considerable amount of time,
labor and equipment is required for producing and as-
sembling the valve elements. It is, therefore, an impor-
-tant object of the present invention to provide a nove!
simplified dispensing valve structure which may be manu-
factured and assembled more economically than heretc-
fore proposed dispensing valves.

A more specific object of the present invention is to
provide a novel valve assembly having a reduced number
of separate elements which may be easily and econom-
ically produced as by molding so that manufacturing and
assembling costs may be substantially reduced.

Another object of the present invention is to provide
a novel dispensing valve of the above described type
which can be applied to containers to be filled and proc-
essed by machinery presently in use.

~ Still another object of the present invention is to pro-
vide a novel dispensing valve of the above described type
which is constructed so that all of its elements may be
formed from non-metallic materials whereby the valve
may be used on containers of caustic products as well
as other products.

Another more specific object of the present invention
is to provide a novel dispensing valve structure of the
above described type which includes a tube extending to-
ward the bottom of a container and which is constructed
so that the tube may be easily applied to and securely
retained in assembled relationship with a body portion
of the valve structure.

Other objects and advantages of the present invention
will become apparent from the following description and
the accompanying drawings wherein:

Fig. 1 is an elevational view of a dispensing container
including the novel valve assembly of the present inven-
tion;

Fig. 2 is an enlarged fragmentary sectional view taken
along line 2—2 in Fig. 1;

Fig. 3 is a fragmentary sectional view similar to Fig. 2
but showing the manner in which the dispensing valve is
actuated to release the products from the container;

Fig. 4 is a fragmentary sectional view taken along line
4—4in Fig. 2; )

Fig. 5 is an elevational view partially broken away
showing a slightly modified form of the present invention;
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Fig, 6 is an elevational view partially broken away
showing another modified form of the present invention;

Fig. 7 is an exploded view partially in cross section
showing portions of the structure of Fig. 6 prior to as-
sembly;

Fig. 8 is an enlarged fragmentary sectional view taken
along line 8—8 in Fig. 6;

Fig. 9 is a fragmentary sectional view showing a modi-
fied form of the present invention; and

Fig. 10 is an enlarged fragmentary sectional view
showing the manner in which the valve structure of Fig. 6
is secured to the container,

Referring now more specifically to the drawings where-
in like parts are designated by the same numerals through-
out the various figures, a dispensing container 20 incor-
porating a valve structure 22 formed in accordance with
the present invention is shown in Fig. 1. The container
20 includes, in addition to the valve structure, a cylin-
drical body portion 24, a concave bottom 26, and a domed
upper end 28. The upper end 28 is provided with a cen-
tral aperture for receiving the valve structure, which aper-
ture is defined by a rigidifying bead 30.

The valve structure 22 comprises a main body member
32 which is preferably formed from plastic material.
The body member 32 is provided with an annular section
34 having a generally concavo-convex radial cross section.
A peripheral portion 36 of the body member is formed
with an annular groove 38 which substantially receives
the bead 3% in the manner shown. It should be noted
that when the container is filled with a material under
pressure, the pressure tends to flex the annular section 34
of the body member outwardly and thereby aggressively
presses the peripheral section 36 against the bead 30 so
as securely to seal the container.

The body member 32 is provided with an upwardly
extending centrally located emlargement 40 which is
formed for receiving and retaining a combined valve ac-
tuating and dispensing nozzle member 42 which will be
described in detail below, and a centrally located depend-
ing stem 44 which terminates in a plurality of flexible
resilient fingers 46. A passageway 48 is provided through
the stem 44 and is defined at its lower end by a valve-
seat 50 which opens into an enlarged chamber 52. A
ball valve member 54 is disposed in the chamber 52 for
engagement with the valve seat normally to preclude the
passage of the product within the container through the
passageway 48. It is to be noted that the lower ends of
the fingers 46 are disposed in converging relationship to
retain the ball 54 within the chamber. In addition, the
fingers 46 are formed so as to function as spring means
resiliently biasing the ball 54 against the valve seat. The
ball is assembled within the chamber 52 by spreading
the resilient fingers 46, and in order to facilitate this as-
sembly, the ends of the fingers are provided with out-
wardly flaring cam surfaces 56 against which the ball may
be pressed to spread the fingers sufficiently to permit the
ball to be snapped into position.

The ball 54 is preferably formed from material which
is substantially harder than the relatively soft and resili-
ent material of the body member 32, which body mem-
ber may be formed from a suitable plastic material such
as polyethylene. For example, the ball may be formed
from metal, but in certain instances, it may be desired
to form the ball from glass or a ceramic material especial-
ly if a caustic product is to be packaged within the con-
tainer.

The actuating and nozzle member 42 is formed in
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one piece from any suitable. material and is preferably
formed from a plastic material. This member comprises
an upper solid end portion 58 from which a generally
cylindrical portion 60 depends. The lower end of the
cylindrical portion 60 is adapted to extend within an an-
nular recess 62 formed in the central enlarged portion
of the body member. Generally radially extending an-
nular. shoulder means- 64 is provided on the cylindrical
portlon 65 for cooperatmc with :an annular flange 66
of the body member which nartlally traverses the recess
62 so as to retain the member 42 in-dssembled relation-
ship with the body member. The lower end of the cylin-
drical portion 69 terminates in converging cam suifaces
68 and 79. These cam surfaces facilitate entry of the
lower end portion of the cylindrical wall 60 in the narrow
annular space between the flange 66 and the inner wall
72 of the recess 62- during initial assembly of the mem-
ber 42 with the body member. In' adstlon,, these cam
surfaces during assembly of the member 42 serve to
spread the flange 66 and the inner wall 72 so as to per-
mit the shoulder 64 to pass beneath the flange

The member 42 is provided with an axially extending
stem 74 which is located so that an annular space 76
is formed between the stem and the: cylindrical portion
60. - The stem has a relatively large diameter section
78 which extends loosely into an enlarged central pas-
sageway 80 formed in the body member, and a stem sec-
tion 82 of reduced diameter extends from the section 78
loosely through the passageway 48 for engagement with
the ball 54. It will be appreciated that the large diame-
ter section 78 of the stem provides the relatively long
stem with the desired strength and rigidity. .

The elements of the valve structure thus far described
normally assume the positions shown in Fig. 2 so that
the valve is closed.  In order to open the ball valve 54
for dispensing the product from the container, the mem-
ber 32 is depressed by an operator .as shown in Fig.
3 so that the stem 74 shifts the ball 84 from the valve
seat. This permits the product to flow between the
fingers 46, along the ball and through the passageways
48 and 80 and into the space 76. A mnozzle-like aper-
ture 84 having a reduced diameter portion and a flaring
mouth is provided in the cylindrical wall 68 for permit-
ting the product to pass from the space 76 into the
atmosphere. It should be noted that the inner -sur-
face of the cylindrical wall portion 60 is tapered so that
the thickness of the wall increases toward its upper end.
As a result, the wall portion 60 is wedged between the
flange 66 and the surface 72 of the body member when
the member 42 is depressed as shown in Fig. 3 so as
to prevent the product from entering the recess 62.
‘When-the operafor releases the pressure on the member
42, the resilient fingers 46 which have been flexed down-
wardly as shown in Fig. 3 return to their normal posi-
tions and thereby resiliently press the valve ball 54
against the valve seat and at the same time, cause the
member 42 to be raised to its original position.

Preferably, as tube 86 is provided which extends from

the body-member 32 to a point adjacent the bottom of

the container as shown in Fig. 1. As will be under-

stood, this tube permits the product to be dlspensed’
from the container while the container is held in an up-

right position since the gas under pressure will force the
product upwardly through the tube. However, it will
be appreciated that the tube 86 could be ehmmated and
the contents of the container could be dispensed by hold-
ing the container in an inverted position. In the em-
. bodiment shown in Figs. 1 through 4, the tube 86 is con-
nected- with the body member 32 in a secure yet simple
manner. - More specifically, the upper end of the tube 86

is applied over the stem portion 44 of the body miember

with a force fit which is sufficiently tight to prevent the
tube from becoming disassembled. It should be notied
that with this structire there is no tendency for the tube
to become loose when the member 42 is depressed and
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the valve is open since the finger portions 46 will spread
and even more securely retain the tube.

" Fig. 5 shows a slightly modified form - of: the present
invention which is similar to the above described struc-
ture as indicated by the application of identical reference
with the suffix “e” added to corresponding elements.
This embodiment differs from the above described struc-
ture in that the body member 32 is provided with a cylin-
drical wall 88 surrounding the stem portion 44a, and
the diameter of the tube 864 is relatively increased so
as to avoid subsiantial contact with the stem portion
444 and to fit snugly within the wall 88.

In Figs. 6, 7, 8 and 10 there is shown another modified
form of the present invention which-is similar to the
above described structuré as indicated by the - -applica-
tion of identical reference numerals with the suffix “b”
added to corresponding elements.  In this embodiment,
the body member 325 is modified for assembly with a
sheet material cap member 90 which, in turn, is adapted
to be secured to the bead 300 of the container top.:
As shown in Fig. 7, the cap member 99 which may be
may from sheet metal is initially formed so as . to in-
clude a peripheral inverted U-shaped section 92,.and in-
termediate annular portion 94 having a  generally
U-shaped cross section including upstanding walls 96
and 98, and a central inwardly extendmg annular flange
160. The body member 325 is provided with a pe-
rlpheral flange 102 having opposite sides. thereof flow-
ing upwardly and outwardly as: shown best -in Fig. 8.
The body member. 325 is assembled with the cap mem-
ber by shlftmg it from the posmon shown in Fig. 7.
up through the central aperture in the cap member flange;
169 until the body member flange 102 engages the cap:
member flange. Then the flange 100 and the wall 96 -of .
the cap member are crlmped around the flange 102 of
the body member as shown in Figs. 6 and 8 by suitable
tool means, not shown. The upwardly flaring shape
of the body member flange and the complementary shape
of the flange retaining sections of the cap member serve:
to strengthen and rigidify the: assembly. Upon apphca-:,.
tion of the cap member of the container top,:the: sec-
tion 92 and the Wall 38 are deformed or crlmped by
suitable tool means, not shown, so that the cap' mem-
ber is securely interconnected with the bead 305 of-x
the container top..

Fig: 9 shows another modified form of the present ins.
vention which is similar to the structure shown in Figs: 1
through 4 as indicated by the application of identical
reference  numerals with the suffix “c” added .to corre«
sponding elements. . This embodnnent differs only in that:
the cylindrical wall portion- 60c of the actuating and
nozzle member 42¢ is provided with an outwardly flaring
cam surface 104 spaced above the annular shoulder 64c
sufficiently normally to be located above the flange 66c.
It will be appreciated that when the ‘member 42¢:is de-
pressed, the resilient flange 66¢ and the portion of the
body member from which the flange extends will be
flexed outwardly. - As a result, the flange 66¢ resiliently
presses against the cam surface 104 so that when the
member 42c¢ is released by the operator it is:cammed
upwardly toward its normal position.
plements the resilient forces provided by the fingers 46¢c
In addition, the
pressure which must be-applied by an operator to force the"
cam surface 104 past the flange 66¢- gives the operator:
a feeling. of doing work so that the valve assemb]y has

a “feel” which has been found to be- beneﬁma‘ in promict-
ing proper operation of the device.

From the above description it is seen that the presenit
invention has provided a novel valve structure ‘which has:
a reduced number of simple paits that" may be easily
manufactured and assembled so as to promote the provi-
sion of a more economical dlspensmg container. Tt
should also be appreciated that the valve assembly fay.
be easily applied to a container using procediures now

This action com-



2,854,176

5

employed, and in this connection, it should be noted that
the valve body may first be applied to the coatainer
whereupon the container may be filled by injecting the
product -and gas through the passageway 48 and the
member 42 may be applied by machinery presently in use.
it is further seen that the present invention has provided
a novel valve assembly which may be manufactured eco-
nomically from completely non-metallic materials so that
the assembly is especially adapted for use with containers
of caustic products.

“While the preferred embodiments of the present inven-
tion have been shown and described herein, it is obvious
ihat many structural details may be changed without de-
parting from the spirit and scope of the appended claims.

The invention is claimed as follows:

1. A dispensing valve assembly comprising one-piece
body means adapted to be mounted on a container and
having an axially extending passageway completely there-
through surrcunded by a valve seat, a valve member co-
operable with said valve seat for closing said passageway,
annularly disposed resilient means integral with an inner
end of said body means and disposed behind and yield-
ably retaining said valve member for engagement with
said valve seat, said resilient means being expandable
during initial assembly of the valve member for enabling
passage of the valve therethrough and into engagement
with the valve seat, and a one-piece dispensing member

axially slidably interconnected with an outer end portion -

of said body means and separate from said valve member,
said dispensing member including an element extending
tarough said passageway for engaging and shifting said
valve member from said valve seat when the dispensing
member is shifted axially inwardly relative to said body
member, and means providing a discharge passageway
through said dispensing member and communicating with
said first mentioned passageway.

2. A dispensing valve assembly comprising a one-piece
body member adapted to be mounted on a container and
having an axially extending passageway therethrough sur-
rounded by a valve seat, a valve member cooperable
with said valve seat for closing said passageway, a plural-
ity of annularly spaced generally axially extending resilient
flexure spring means integral with an inner end of said
body member and disposed behind and yieldably retaining
said valve member for engagement with the valve seat,
said flexure spring means being expandable during initial
assembly of the valve member for enabling the valve
member to be forced thereby and into engagement with
the valve seat, and a one-piece dispensing member sep-
arate from said valve member and axially slidably inter-
connected with said body member, said dispensing mem-
ber including an element extending through said passage-
way for engaging and shifting said valve member from
said valve seat when the dispensing member is depressed
axially, and means providing a discharge passageway
through said dispensing member and communicating with
said first mentioned passageway.

3. A dispensing valve assembly comprising a one-piece
plastic body member adapted to be mounted on a con-
tainer having an axially extending passageway there-
through surrounded by a valve seat, a valve member
cooperable with said valve seat for closing said passage-
way, annularly arranged resilient means integral with an
inner end of said body member and extending behind and
yieldably retaining said valve member for engagement
with said valve seat, said resilient means being expandable
during initial assembly of the valve member for permit-
ting the valve member to be forced therethrough and into
engagement with the valve seat, and a one-piece dispensing
member axially slidable with respect to the valve mem-
ber and including a cylindrical section telescopically as-
sociated with a body member section surrounding said
passageway, interengageable shoulder means on said sec-
tions for preventing axial separation of the dispensing
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member from the body member, one of said shoulder
means being yieldable to permit assembly of said sections,
and said dispensing member including an element within
said cylindrical section and extending through said pas-
sageway for engaging and shifting the valve member
when the dispensing member is actuated, and means pro-
viding a discharge passageway through said dispensing
member and communicating with said first mentioned
passageway.

4. A dispensing valve assembly comprising a plastic
body member adapted to be mounted on a container and
having an axially extending passageway therethrough sur-
rounded by a valve seat, a valve member cooperable with
said valve seat, means on said body member yieldably
retaining said vaive member for engagement with the
valve seat, and a dispensing member axially shiftable
with respect to said body member inciuding a cylindrical
seciion telescopically extending around a body member
section surrcunding said passageway, one of said sections
having a tapering surface for increasingly aggressively en-
gaging the other of said sections when the dispensing
member is depressed axially to prevent the contents of
the container being dispensed from passing between said
sections, said dispensing member including an element
within said cylindrical section and extending through said
passageway for engaging and shifting the valve member
from the valve seat when the dispensing member is de-
pressed, and means providing a discharge passageway
through said dispensing member and communicating with
said first ‘mentioned passageway.

5. A dispensing valve assembly comprising a body
member adapted to be mounted :on a container and hav-
ing a passageway therethrough surrounded by a valve
seat, a valve member cooperable with said valve seat,
means on said body member yieldably retaining said
valve member for engagement with said valve seat, and
a dispensing member axially shiftable relative te said
body member and including a cylindrical section telescopi-
cally extending around a body member section surround-
ing said passageway, one of said sections being radially
yieldable and one of said sections having a flaring cam
surface engageable with the other of said sections so that
when the dispensing member is depressed axially and
then released the dispensing member is cammed outward-
ly, said dispensing member including an element within
said cylindrical section and extending through said pas-
sageway for engaging and shifting said valve member
from the valve seat when the dispensing member is de-
pressed, and said dispensing member including discharge
passageway means therethrough communicating with said
first mentioned passageway.

6. A dispensing valve assembly comprising a plastic
bedy member adapted to be mounted on a container and
having a passageway therethrough surrounded by a valve
seat, a valve member cooperable with said valve seat,
resilient means on said body member yieldably retaining
said valve member for engagement with the valve seat,
and a dispensing member including a cylindrical section
telescopically and axially slidably associated with a yield-
able body member section surrounding said passageway,
said cylindrical section having a generally axially extend-
ing and radially flaring cam surface increasingly aggres-
sively engageable with said yieldable section when the
dispensing member is depressed-so that the dispensing
member upon being released is cammed outwardly, said
dispensing member including an element extending
through said passageway for engaging and shifting said
valve member from the valve seat when the dispensing
member is depressed, and discharge passageway means
through said dispensing member and communicating with
said first mentioned passageway.

7. A dispensing valve assembly comprising a one-piece
plastic body member adapted to be mounted on a con-
tainer and having a passageway therethrough surrounded
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by a valve seat, a valve member cooperable with sald
valve seat, resiliént means on said ‘body member yield-
ably retaining said valve member fof engagement with
the valve s¢at, means providing an annular TECESs havmg
an open upper end surrounding said passageway, said
body member mcludmg an annular flange extending from
4 wall of said ‘recess, and a one-piece “dispensing inem-
ber including a cylindrical section having an end portion
thereof slidably disposed within said recess, shoulder
means on “said’ cylmdrlcal section engageable with said
annular fiange for preventing axial separation of the dis-
pensing member from said body member; said dispénsing
member including an element extending through said
passageway for engdging and shifting the valve member
from the valve seéat when said dispensing member is de-
pressed, and discharge passageway means through said
dispensing member and eommumcatmg with said first
mentioned passageway.

8. A dispensing valve assembly’ compnsmg a one-piece
plastic body memniber including a central section having a

[#11

3
axially shdably mterconnected with said body. mearns, said
dispensing ‘member including 'a discharge passageway
commumcatmg “with said first mentioned passageway.and
an element extendmg through said first mentioned pas-
sageway for engaging and shifting the valve member from.

: sald valve seat when the dispensing member is actuated.
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passageway therethrough surrounded by a valve seat, said

body member including a relatively thin annular ﬂange
section extendmg laterally from said central section and
comprising a periphéral portlon ‘having annular radlally

outwardly facing groove means therein for teceiving an-
edge of a container and an’ annular: portion- exténding’

axially and radially inwardly froin said ‘periphéral portion
so that when the body member is applied to a pressurized
container the pressure forces said peripheral portion into
aggressive sealing engagement with said container edge,
a valve member cooperable with said valve seat, resilient
means integral with said body member yieldably retajning
said valve member for engagement with the valve seat,
and a dispensing member slidably. interconnected with
said body member, said dispensing member inchiding an
element extending through said passageway for engaging
and shifting said valve member from the valve seat when
the dispensing tiiember is actuated, and means providing
a discharge passageway through said dispensing member
and communicating with said first mentioned passageway.

9. A dispensing valve assembly comprising a plastic’

body member having an -axially extending passageway
therethrough surrounded by a valve seat, said body mem-
ber including a peripheral upwardly inclined flange hav-
ing axially inner and outer upwardly inclined end sur-
faces, an annular sheet material member including an
inner marginal section sealed with respect to said flange
and conforming to and engaging the axially inner and

outer and peripheral surfaces of said flange and a periph- .

eral portion adapted to be comnected to a container, a
valve member cocperable with said valve seat, resilient
means integral with ‘said body member yieldably retain-

ing said valve member for engagement with the valve:

seat, and a dispensing member axially slidably intercon-
nected with said body member, said dispensing member
including an element extending through said passageway.
for engaging and shifting the valve member when the
dispensing member is depressed, and means providing a
discharge passageway through said dispensing member
and communicating with said first mentioned passageway.

10. A dispensing valve assembly comprising body

medns adapted to be mounted on a container and having

an axially extending passageway therethrough surrounded
by a downwardly facing valve seat; a valve member
cooperable with said valve seat, annularly arranged re-
silient ‘'means and extending beneath and. integral with
said body means yieldably retaining said valve member
for engagement with -the valve seat, an elongated tube
having an upper ‘end portion having a cylindrical surface
disposed for communicating with said valve seat and
secured to a lower end section of said body means having
a cylindrical surface by means of a force fit between said
cylindrical surfaces, said tube being adapted to extend
toward a contdiner bottom, and a dispensing member
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11. A" dispensing valve assembly comprising a one-. .
piece. plastlc ‘body member adapted to. be mournted on a
containér and having an axially extending passageway -
therethrough surrounded by a downwardly facing:valve
seat, a valve member cooperable with said valve :séat;
said body member including a hollow depending’ stem
portion having integral resilient means projecting beneath
and’ yieldably retaining said valve member for engage-
ment with said valve seat, a tube for extending toward a
bottom of “a contaider; said’ tube having an’ upper end
portion telescoped over said stem portion with a forcé fit,
and a dispensing member axially slidably interconnected. -
with said body member, said dispensing member including
discharge pasSageway means therethrough communicating
with said first mentioned passageway and an element ex-
tendmg through said first mentioned passageway for en-
gaging and shifting the valve member from  said valve

.. seat when the dispensing member is actuated.

~12. A dispensing valve assembly comprising a one-piece
plastic' body member adapted to be mounted on a con-
tainer and having a passageway extending axially there-
through and surroundéd by a downwardly facing valve
seat, a valve member cooperable with said valve seat, re-
silieht meaiis’ integral with said body member yieldably
retaining said valve member for engagement with the
valve seat, said body member including a cylindrical sur-
face at its inner side and generally concentric with said
valve seat and surrounding said resilient means in radially
spaced relationship thereto, a tube adapted to extend to-
ward a bottom of a container and having-its upper end
disposed ‘within said’ cylindrical surface with a force fit
and communicating with said valve seat, and a one-piece

o dispensing member’ axially slidably interconnected” with

said body member, said. dispensing member including
discharge passageway means therethrough communicating-
with said first mentioned passageway and an element ex-
tending through said first mentioned passageway for en-
gaging and shifting said valve member from  the valve
seat when said dispensing member is actuated.

13. A dispensing valve assembly comprising a one-
piece plastic body member adapted to be mounted on a
container, and having a passageway therethroughsur-
rounded by a. downwardly facing valve seat, a valve mem-.
ber disposed for cooperation with said valve seat, ‘said
body member including a plurality of annularly arranged
resilient integral finger means yieldably -retaining said
valve member for engagement with the valve seat, and a
one piece dispensing member axially slidably. intercon-
nected with said body member, said dispensing member
including means providing a discharge passageway:there-
through communicating with said first mentioned passage-
way and an element extending through said first men-
tioned passageway for engaging and shifting said valve
member from said valve seat when the dispensing. mem-
ber is depressed.

14: A- dispensing valve assembly compnsmg a one-
piece plastic body ‘member adapted to be mounted on a
container and having a generally centraily located axi-
ally extending passageway completely therethrough sur-
rounded by a downwardly facing valve seat, a ball-like
valve member disposed for cooperation with -said valve
seat, a plurality of annularly arranged resilient finger
means integral with said body member projecting beneath
and yieldably biasing said valve member against said
valve seat, and a one-piece. plastic dispensing member
including a cylindrical section slidably telescopically  as-
sociated with a body member section surrounding sald’
passageway, interengageable shoulder means on said sec-
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tions for preventing axial separation of the dispensing
member from the body member, one of said shoulder
means being yieldable to permit assembly of said sections,
one of said sections including a tapering surface increas-
ingly aggressively engaging the other of said sections when
the dispensing member is axially depressed to prevent
the contents of a container being dispensed from passing
between said sections, said dispensing member including
means providing a discharge passageway therethrough
communicating with said first mentioned passageway, and
an clongated element extending through said first men-
tioned passageway for engaging and shifting said valve
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member from said valve seat when said dispensing mem-
ber is depressed.
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