TTTITT et

April 16, 1957 F. E. BRETZ, JR 2,789,012
VALVE MECHANISM FOR DISPENSING APPARATUS

Filed April’'7, 1955 2 Sheets—Sheet 1
'
i _<_Z J9 L0 I8
7]
; = I ‘l 1‘"_1:
N /
N
/ N / g
X
P 35 N
L/
I N ‘
/ \// — 1
// 0 Y '/ '/
= \ N ! 37 \,30 \/0
— |
05 2% /5—1 2’/7 6 2o |
d L 77 A7 3 \ (; I/
AN | \ |
| = |
\28 | j
/o \
y =1 | 27
bl 23 ' 33 26
r‘,'n /58
2/ -
o4 | l2¢ :
2 l et 2
£ 2 - _| ; ;
1 22
|
l
!
[P
—d T BE A T

[RANK L. BRETZ, /R

Gt it



April 16, 1957 F.E. BRETZ, JR

VALVE MECHANISM FOR DISPENSING APPARATUS

Filed April 7, 1955

374

-~JI¢a

2,789,012

2 Sheets-Sheet 2

¥4 40

&

™
/
F———1ry,
8
7z

Y

|43

-3¢ &

AN

SO

N A

iy erado=
[RANKE. BreTZ , JR.

Clot 7,452 L2t



&

United States Patent Of

2,789,012

Patented Apr. 16, 1957

ce

2,789,012

VALVE MECHANISM FOR DISPENSING
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6 Claims. ' (Cl. 299—95)

This invention relates to valve mechanisms and more
particularly to an improved valve for dispensing, in spray
or aerosol form, materials contained under pressure. The
valve mechanism herein is of the type set forth in my co-
pending application Serial No. 457,769, filed September
22, 1954, of which this application is a continuation-in-
part.

The valve of the present invention is especially adapted
for use with aerosol containers. Generally, the construc-
tion provides a valve element movable relative to a gasket
for opening and sealing the interior of a container to the
atmosphere. A hollow stem, extending outwardly of the
container from the valve element, is actuated by a remov-
able spray tip or press button. The button is arranged
to embrace the end of the valve stem.

Adjacent surfaces of the button and stem, at or near
the end of the stem, are shaped to provide a mixing and
expansion chamber or passageway connecting the hollow
valve stem with an orifice through which contained mate-
rials are sprayed into the atmosphere. The present valve
construction provides several such arrangements designed
to effect a more thorough mixing of materials and an ejec-
tion thereof in a finely divided spray form.

In the usual dispensing valve construction for aerosol
containers there is provided but ore flow passageway sys-
tem connecting the interior of the container with the
atmosphere, This one system is used both for filling and
emptying. the container. Generally, such a construction
is not satisfactory.  One or more orifices of relatively
small cross-section are desirable in the ejection passage-
way system to insure the proper mixture and to effect a
fine spray. Baut the restriction of the orifices makes it im-
possible to rapidly fill the container. As a result, the
filling of containers through such valves does not lend
itself to assembly line operations.

To overcome this objectionable feature, the present
valve is provided with an additional flow passageway sys-
tem for filling operations. The passageways in this addi-
tional system are relatively large. As both passageway
systems are available during filling operations, there is
thus insured the quick and economical filling of a con-
tainer.

As important object, then, is the provision in a dispens-
ing valve mechanism of different flow passageway systems
for the filling of a container and the ejection of the con-
tents.

Another object of the invention is the provision in a
dispensing valve mechanism of larger flow passageways
for the filling of an applied container than for the dis-
pensing of the contents,

Still another object of the invention is the provision in a
dispensing valve mechanism of a system of flow orifices
and passageways of such size and relative position as to
enhance the aerosol vaporization and atomization of a
contained fluid during ejection or discharge of the con-
tainers.

Another and further object of the invention is the pro-
vision in a dispensing valve mechanism of ‘a hollow stem
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and embracing press button having adjacent portlons, at
or near the end of the stem, of such shape and size as
to provide chambers or passageways for more thoroughly
mixing the materials being discharged during flow be-
tween the stem and an atmospheric discharge orifice in
the button.

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

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

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

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

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

Figure 3 is a2 horizontal cross-sectional view, taken
along a plane indicated by the line 3—3 of Figure 1, show-
ing the dispensing channel arrangement of the valve stem
and spray tip;

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

Figure 5 is a fragmental vertical cross-sectional view,
similar to Figures 1 and 2, showing another modified
form of construction of valve stem and spray tip.

Referring now te Figure 1 of the drawings, the refer~
ence numeral 19 designates a cup-shaped mounting cap
for a container designed for holding aerosol material
under pressure. At its upper edge, the top wall of the
container cap is formed into an outwardly and down-
wardly extending bead i1. The container proper (not
shown) may be assembled to the container cap in any
desired fashion. One arrangement could be the forming
of a wall bead in the coatainer to be complementally
embraced in crimped engagement by the bead 11 of the
cap. A central portion of the bottom 12 of the cap is
shaped as an inverted cup i3 to provide an inwardly
sloping shoulder 14 for a purpose to be described in detail
later herein. A central opening 15 is provided in the
top wall of the cup 13.

The container and mounting cap may be made of any
suitable material which will withstand internal pressures
exerted by the particular dispersant utilized as the propel-
lant in the spray or aeroscl composition to be contained:
Usually, the material is metal. .

A disc type gasket 16, fermed of a suitable material
such as natural or syrthetlc rubber, or the like, is seated
within the inverted cup 13 against the top wall thereof, A
central opening 17 in the gasket is smaller than and con-
centric with the opening 15 in the retaining cap. A valve
housing 18, preferably of metal or a non-resiliént plastic,
has an ocutwardly extending flange 19 sized to seat in the
container cap against the gasket 16.  The sloping shoulder
14, formed after the gasket and housing are assembled in
the cap, provides a crimp for holding the assembly in
place and serves to maintain the housing flange in pres-
sure engagement with the gasket. The gasket 16 is there-
by retained within and squeezed into tight peripheral seal-
ing engagerment with adjacent walls of the container cap.
An annular rib or sealing Tihg 20, on the upper surface
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of the housing flange 19, is impressed by pressure of the
crimp into the disc gasket thereby effecting a face seal-
ing of the assembled parts.

. The valve housing 18 has a tubular body 21 depending
front the flange and terminating at its lower end in a
tubular section 22 having a flow opening 23 therein. The
tubular section is adapted to receive one end of a flexible
dip tube (not shown) designed to extend sufficiently into
the container whereby contents are always ejected through
the valve from or near the bottom of the contziner.

As best shown in Figures 1 and 2, the tubular housing
body 21 has a plurality of circumferentially spaced in-
terior lugs or ribs 24; 24 extending along the bottom wall
and partially along the vertical sidewall thereof.

A cup-shaped valve body 25, is sized to fit loosely
within the. housing body 21 between the Iugs 24, 24 and
the gasket 16. A boss 26, on the lower side of the valve
body, is embraced by one end of a coiled spring 27 the
other end of which seats on the horizontal portions of
the ribs 24, 24. The inside of the cup-shaped valve body
is tapered as at 28 to provide a narrow seal rim 29. The
coiled spring 27 normally urges the valve body into rim
engagement with the gasket I6 to seal the interiors of
both the valve and the container. A tubular valve stem
30 extends from the cup portion of the valve body through
the gasket 16 and the container cap opening 15. A cen-
tral channel 3% in the stem is connected to the interior
of the cup of the valve body by means of one or more
openings 32 in the sidewall of the stem adjacent its base.

The valve body is arranged for movement from its
uppermost position in rim engagement, as shown in Fig-
ure 1, to seated position on the top edges 33, 33 of the
lugs 24, 24. This distance of movement is less than the
length of the boss 26. Consequently, the interiors of the
tubular body 21 and the depending tubular section 22
are always in flow communication. The flow area there-
Between is enhanced by the spaces between adjacent lugs
24, 24,

A. spray tip or press button 34 has an axial bore 35
extending partially along its length to receive therein the
free end of the tubular valve stem 30. A terminal ori-
fice 36, located adjacent the end of the axial bore 35,
connects the axial bore with a nozzle outlet 37. In order
to connect the orifice 36 in flow communication with the
central channel 31 of the stem, the free end 38 of the
stem is reduced in diameter to provide a peripheral chan-
nel 39. Also, the axial bore 35 of the spray tip is par-
tially extended within the button to provide an expansion
chamber 40. By this arrangement, fluid flowing from
the tubular stem passes through the expansion chamber
40, around the peripheral channel 38, and into the orifice
36 and the nozzle outlet 37 to the atmosphere.

The valve member, with its spring boss and stem, and
the housing may both be constructed of any suitable

material but it is preferred that they be of rigid plastic. &

The press button is also a molded plastic, preferably of
a resilient type such as polyethylene. The particular ma-~
terial used should have the properties of rigidity with
sufficient. resilience to permit easy engagement and dis-
engagement of the button relative to the stem but wtih
sufficient friction therebetween to eliminate any inad-
vertant disengagement.

Operation of the valve mechanism will not be described.

The: valve mechanism as shown in Figure 1 is mounted
on the: container with the. press button removed. Mech-
auism: for- filling the container is then applied around the
valve stem and the aerosol material and propellant are
injected under pressure. The material being injected- may
flow’ eithier through the valve stem and the connecting
channel 32 or directly through the container opening 15
between the gasket 16 and the stem 39. This latter chan-
el is provided by a flexing of the gasket 16 away from
the steny: When: filling: pressure is exerted. Normally, the
internal pressurs of the' propellant serves to. hold the
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gasket in sealing engagement with the container cap and
the valve stem. The filling pressure overcomes the op-
posed pressure exerted by the coiled spring 27 thereby
effecting a movement of the valve body away from the
gasket 16. Flow of the filling material and propellant
is then directed into the valve housing, through the chan-
nel 23 and the dip tube, and into the container. When
the container is filled, a release of the filling pressure
effects a sealing of the valve housing by the rim engage-
ment of the valve body and gasket through pressure ex-
eried by the coiled spring.

As the filling channels have two paths, one of which
provides passageways which are relatively large, the con-
tainer is quickly and easily filled.

The press button 34 is then applied to the valve stem
30 in seated engagemient therewith. The pressure re-
quired to snap the press button on the valve stem, pref-
erably, should not overcome the compression of the
coiled spring 27 and the internal pressure exerted by the
contained aerosol mixture acting on the valve body to
help maintain it in sealed engagement with the gasket.
It is desired, however, that the press fit of the button on
the valve stem provide sufficient friction therebetween to
eliminate the possibility of inadvertent removal.

The valve mechanism is now ready for operation to
eject the aerosol mixture. When the press button is
manually depressed to break the-rim engagement of the
valve body and the gasket, the flow channel through the
valve from the container to the atmosphere is opened to
flow. The pressurized aerosol mixture flows through the
channel 23, into the interior of the valve housing 21, into
the cup of the valve body, and successively through the
orifice 32, the interior of the stem 30, the expansion
chamber 40, the peripheral channel 39, the orifice 36,

5 and the nozzle cutlet 37 into the atmosphere. The pro-

vision in a flow channel of a plurality of restricted ori-
fices, particularly immediately preceding ejection into the
atmosphere, aid in obtaining a finer vaporization or
atomization. A release of manual pressure on the button
serves to effect an automatic closing of the valve by the
coiled spring, the parts assuming positions shown in Fig-
ure 1.,

Figures' 4 and 5 illustrate modified forms of construc-
tion of the valve stem and the press button or spray tip.

In Figure 4 is shown a valve stem 30q of uniform
outside diameter along its entire length and having a cen-
tral channel 31q therethrough. The cooperating press
button 34a has an axial bore 35z which is partially ex-
tended to provide an expansion chamber 404, It will be
noted that the expansion chamber is extended in direc-
tions both longitudinally and laterally of the axial bore
35a for a purpose to be more apparent hereafter. As
in the press button of Figure 1, the modified button 34a
has a terminal orifice 36z and a nozzle outlet 374. A
peripheral groove 42 is formed at the end of the axial
bore 35z in alignment with the terminal orifice 362 and
connected with the expansion chamber 40a4. There is
thus provided a-flow channel connecting the central chan-
nel 31a of the stem and the terminal orifice 36a in the
press button.

In Figure 5 there is illustrated another modified form
of construction of the press button and valve stem. In
this form of construction the free end of the valve stem
365 has spaced grooves defining a circumferentially ex-
tending rib 43. This rib is so positioned as to be in
alignment with the terminal orifice 365 of the. press but-
ton 34b. The press button has an axial bore 355 which,
as in Figure 4, is partially extended to provide an ex-
pansion chamber 405. A peripheral groove 44, at the
end of the axial bore 355, provides a flow space around
the end of the stem connecting the interior channel 315
of the stem and the terminal orifice 36h of the button
through the expansion chamber 40b. As material un-
der pressure “is. ejected: to the atmosphere. through the
nozzle outlet 375, the fiow around the groove 44 is. di-
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rected in separate streams on opposite sides of the rib
43 which combine for entry into the terminal orifice 36.
This direction of effluent streams against each other effects
a finer vaporization and atomization of the aeroscl ma-
terial just prior to ejection into the atmosphere.

Except for the changes indicated, the stems and press
buttons of Figures 4 and 5 are constructed and operate
in a manner similar to like parts shown in Figure 1.

Although the invention has been described herein more
or less precisely as to details, it is tc be understood
that the invention is not to be limited thereby, as changes
may be made in the arrangement and proportion of parts,
and equivalents may be substituted without departing
from the spirit and scope of the invention.

I claim as my invention:

1. A valve mechanism comprising a resilient seal hav-
ing an opening therethrough, a cup-shaped valve element
movable into and out of rim engagement with said seal
around the opening, a tubular stem extending from said
valve element through and tightly embraced by the seal
and arranged in flow communication with the cup of
the valve element, and an axially bored button embracing
said stem and having a flow channel to the exterior there-
of, the end of the button bore being partially extended
beyond the end of the stem to define an expansion cham-
ber in communication with the stem, and a peripheral
chamber surrounding the stem and connecting the ex-
pansion chamber with the channel to the exterior of the
button.

2. A valve mechanism for a container having a valve
mounting opening, comprising a resilient gasket having
an opening in alignment with the container mounting
opening, a valve housing mounted in the container in
sealed engagement with said gasket and having an inlet
opening therein, a cup-shaped valve body movable into
and out of rim engagement with said gasket around the
opening thereof, a coiled spring between said valve body
and housing for normally maintaining the body in en-
gagement with the gasket, a tubular stem extending from
said valve body through the gasket and container open-
ings and tightly embraced by said gasket, said stem hav-
ing a flow channel connecting the interiors of the stem
and valve body cup and also a diametrically reduced
end portion, a longitudinally bored actuating button re-
movably embracing said stem and having a flow chan-
nel to the exterior thereof in alignment with the reduced
end of the stem, the bore of said actuating button being
partially extended beyond the end of the stem to define
an expansion chamber connecting the space around the
reduced end of the stem and the interior thereof, and
means defining a flow channel from the housing inlet
around and along the valve body.

3. A valve mechanism for a container having a valve
mounting opening comprising a resilient gasket having
an opening in alignment with the valve mounting open-
ing, a valve housing mounted in the container in sealed
engagement with said gasket and having an inlet open-
ing therein, a cup-shaped valve body movable into and
out of rim engagement with said gasket around the open-
ing thereof, means normally maintaining the body in
engagement with the gasket, a tubular stem extending
from said valve body through the gasket and valve open-
ings and snugly embraced by said gasket, said stem hav-
ing a flow channel at one end connecting the interiors
of the stem and valve body cup, a diametrically reduced
portion at the other end of said stem, a longitudinally
bored actuating button embracing said stem and having
a flow channel to the exterior thereof in communication
with the peripheral chamber defined by the reduced end
of the stem and said bore, the bore of said actuating
button being partially extended beyond the end of the
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stem to define an expansion chamber connecting the pe-
ripheral chamber with the interior of the stem, and means
defining a flow channel from the housing inlet around
and along the valve body.

4. A valve mechanism for a container having a valve
mounting opening comprising a resilient gasket having an
opening in alignment with the valve mounting opening,
a valve housing mounted in scaled engagement with said
gasket and having an inlet opening therein, a cup-shaped
valve bedy within said housing movable intc and out of
rim engagement with said gasket around the opening
therein; means normally maintaining the body in engage-
ment with the gasket, a tubular stem extending from said
valve body through the gasket and valve openings and
snugly embraced by said gasket, said stem being open at
its frec end and having a flow channel near its other end
connecting the interiors of the stem and valve body cup,
a diametrically reduced end portion on the free end of
said stem, a longitudinally bored actuating button remov-
ably embracing said stem and having a flow channel to
the exterior thereof in communication with the peripheral
chamber defined by the reduced end of the stem and said
bore, and means connecting the interior of the stem with
said peripheral chamber in an area remote from the flow
channel to the exterior.

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

6. A valve mechanism for a container having a valve
mounting opening comprising a resiliently yieldable
gasket ‘having an opening in alignment with the valve
mounting opening, a cup-shaped valve body movable into
and out of sealing engagement with said gasket around
the opening therein, means normally maintaining the body
in engagement with the gasket, a tubular stem extending
from said valve body through the gasket and valve open-
ings and snugly embraced by said gasket, said stem being
open at its free end and having a flow channel near its
other end connecting the interiors of the stem and valve
body cup, a diametrically reduced end portion on the
free end of said stem, a longitudinally bored actuating
button removably embracing said stem and having a flow
channel to the exterior thereof in communication with
the peripheral chamber defined by the reduced end of the
stem, and said bore, and means connecting the interior
of the stem with said peripheral chamber in an area re-
mote from the flow channel to the exterior.
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