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This invention relates generally to the art of aerosol
containers and more particularly, is concerned with im-
provements in the construction of an aerosol valve hous-
ing and a method of manufacturing the same.

As is well-known, the aerosol container used today
comprises a canister or bottle designed to withstand sub-
stantial internal pressure while carrying a quantity of
some material it is desired to dispense, such as, for ex-
ample, insecticide, paint, starch, cosmetics, and the like.
A quantity of some propellant is likewise included in the
container, the propellant conventionally comprising a
highly volatile liguid material, such as Freon. Most con-
tainers are intended to be used in an erect position, and
hence, a valve mechanism is provided mounted to the
top of the container and hermetically sealed thereto with
an external valve release means, such as, for example, a
push-button. The push-button carries a nozzle or atom-
izer, and it is intended that when the valve is released,
the propeliant will drive a guantity of material through
the push-button and out through the nozzle. The valve
being at the top of the container, although internally in-
stalled, is therefore interposed in a conduit which must dip
into the container and have an opening adjacent to
the bottom of the container. The container will be under
such temperaiure normally that the propeliant will be in a
vapor phase at substantially super atmospheric pressure
and above the liquid material in the container.

The valve mechanism normally is installed within a
housing that is adapted to be secured to the top of the
container. The dip tube preferably is a fiexible member
of soft synthetic plastic material, such as, for example,
polyethylene, polyvinyl, polypropylene, or the like, while
the valve housing may be formed from a more rigid syn-
thetic plastic material. Also, the valve housing may be
made from similar plastic materials as the dip tube where
circumstances dictate using thicker and heavier gauges
of such material such as will be sufficiently stiff to provide
the desired resuits. As described herein, the valve hous-
ing is formed of a more rigid synthetic plastic, such as,
for example, nylon, acetal resins, and the like. Of course,
any of the plastic materials used will be compatible with
the chemical compositions loaded in the canister, i.e., Te-
sistant to chemical reaction therewith,

Heretofore, the dip or siphon tube has been secured to
the valve housing by several methods which can be classi-
fied generzaily as being one of two types. In one method
where the housing is formed of sheet metal, the dip tube
is inserted into the end of the housing and the metal is
crimped or swaged around the dip tube, sealing the same.
These dip tubes are somewhat pliable and hence, the
crimping will hold them securely since there will be some
cold flow of the plastic material so that the crimped ridge
or projection will sink somewhat into the surface of the
dip tube. The second method is to provide the end of the
housing with an opening having a ridge therein and forc-
ing the end of the dip tube into said opening, relying upon
the flexibility of the dip tube to enable the same to pass
into the opening and relying upon the cold flow thereof
to embed the tidge into the dip tube for holding the same
securely.
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Accordingly, the primary object of the invention is to
provide a construction which lends itself to high spced as-
sembly of the dip tube to the valve housing.

As is well-known, the valve manufacturer produces an
assembly which includes the valve, valve housing, spray
head, and dip tube all built into a cap or cover. It is in
this form that the assembly is supplied to the packager
who applies the assembly to its own containers. These
assemblies, therefore, are handled, transported and stored
between the time they are made and the time they are
used, and it is essential that the dip tube remain in place.

Another object of the invention is to provide a con-
struction in which the dip tube is assembled to the valve
housing by a clamping structure which holds the same se-
curely against pull-out.

A further object of the invention is to provide a valve
housing structure in which assembly can be effected easily
and with high speed.

Still a further object of the invention is to provide a
simple, vet, effective construction for securing a dip tube
to the valve housing in which provision is made for using
a portion of the vapor phase within the canister to assist
in atomization of the material being sprayed.

Important objects of the invention also are concerned
with the methods for achieving the construction of the
invention,

In connection with the object mentioned immediately
above, it is pointed cut that the several parts of the as-
sembly above described are quite small and not readily
handled manually. Furthermore, since the cost of the
structure will be increased where there are pieces added
it is desirable that the construction lend itself to being
formed of as few fabricated parts as possible.

1t is an important object of the invention to provide
a construction for a valve housing in which two of the
parts of the housing are fabricated together as an integral
part, but when assembled, each provides its independent
function, separate one from the other.

Many other objects of the invention and advantages de-
rived therefrom will become apparent as the description
thereof evolves hereinafter, in connection with which the
valve housing will be described for use with a type of dis-
penser having one form of valve and atomizer. However,
it is intended that the invention not be limited to this
form, nor limited to the precise details of the remainder
of the construction.

The drawing illustrates the preferred embodiment of
the invention and is to be considered in the light of the
particular description which follows.

In the drawing:

FIG. 1 is a median sectional view taken through an
aerosol dispenser valve housing and valve miechanism
constructed in accordance with the invention.

FIG. 2 is a sectional view taken along the line 2—2
of FIG. 1 and in the direction indicated.

FIG. 3 is a perspective view of the resilient clamping
sleeve for securing the dip tube in place within the valve
housing of the assembly.

FIG. 4 is a median sectional view taken through the
valve housing in FIG. 1 but showing the same in its
fabricated condition prior to being associated with the
valve assembly of FIG. 1.

FIG. 5 is a bottom plan view of the valve housing of
FIG. 4. .

FIG. 6 is a view similar to that of FIG. 4 but showing
the manner in which the dip tube is associated with the
valve housing during assembly thereof.

The invention is characterized by providing a valve
housing having a cylindrical portion adapted to be en-
zaged with the upper end of a dip tube. The lower end
of the cylindrical portion is provided with a constricted
throat and the upper end of the dip tube is adapted 1o be
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engaged in the throat and held in place by a flexible
clamping sleeve that is driven into the throat while the
dip tube is disposed within the sleeve. The diameter of
the sleeve normally is greater than the internal diameter
of the throat so that as the clamping sleeve is pushed
into the throat it will constrict about and securely hold
the upper end of the dip tube.

The invention is further characterized by providing the
clamping sleeve, where desirable, with an external groove
capable of establishing communication between the in-
terior of the valve housing and the upper portion of the
container to which the assembly is adapted to be secured,
thereby enabling a vapor phase to be transmitted to the
valve mechanism simultancously with the passage of the
material and propellant through the dip tube.

Referring now to FIG. 1, there is illustrated an assem-
bly designated 10 which is sold in the form shown for
attachment to the top of a container by a packager. The
upper portion of the assembly 10 is of substantially little
Or no consequence insofar as the invention is concerned
and may take many different forms. In that form shown,
which is intended to be secured to a bottle, there is an
outer metal cap 12 having a depending annular skirt 14
which is adapted to be crimped around the neck of a
bottle and have the valve housing 16 secured therein.
The bottom portion of the valve housing is of novel con-
struction and will be described shortly, but the upper end
thereof is more or less conventional. Said upper end
includes an integral disc portion 18 which is crimped
within the cap 12 by an annular deformation 20. One
or more resilient gaskets 22 and 24 may be sandwiched
between the disc portion 18 and the upper annular step
formations 26 and 28 respectively formed in the cap 12.

The cap 12 normally is made of sheet metal while the
valve housing 186, in this case, is of a rigid plastic mate-
rial.

The valve is in the form of a plug 30 which is slidable
within the cylindrical portion 32 of the valve housing 16
and is urged upwardly by a coil spring 34 disposed within
the housing. The lower end of the spring 34 seats upon
a structure which will be described while the upper end
engages the valve seat 36 formed on the bottom of the
plug 30. The upper end of said plug is provided with
a hollow stem 38 that extends tightly through the gaskets
22 and 24 and out the opening 49 at the top of the cap 12.
A passageway 42 in the center of the stem 38 commu-
nicates through suitable passageways in the finger piece
44 with a spray nozzle 46 through which the material
stored in the canister is adapted to be atomized. In the
particular construction, it is intended that the finger piece
44 will be removable but other structures are capable of
being used such as, for example, those in which the finger
piece 44 and stem 38 are integral and not connected to
the valve body.

The upper portion of the plug 30 provides a shoulder
48 that engages against the bottom of the gasket 24 and is
biased to this condition by the spring 34. At the bottom
end of the passageway 42 are provided one or more lateral
passageways 50 by means of which it is intended that the
passageway 42 will communicate with the chamber 52
above the plug 30.

In the particular construction illustrated, which is not
intended to be limiting, the plug 30 has a central axial
passageway S$4 which carries material from the mixing
chamber 56 upward into a transverse passageway 58 and
thence to the chamber 52.

When the user presses down on the push button 44, the
shoulder 48 will be separated downwardly from the gasket
24, thereby establishing communication between the mix-
ing chamber 56 and the central passageway 42 by way
of the axial passageway 54, the transverse passageway
58 and the chamber 52. So long as the button is held in
its downward position, the aerosol spray will be dispensed
through the nozzie 46. When the user desires to discon-
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tinue the spray, he merely releases the button 44 and the
spring 34 seats the valve plug 30 against the bottom of
the gasket 24 to cut off the spray.

As thus far described, the operation of the valve is
known. Many different forms of such construction and
operation are capable of being built into the assembly 10
for use with the invention, the substance of which will be
described hercinafter.

1t will be seen that the cylindrical portion 32 of the
valve housing 16 providing the chamber 56 is fairly thin,
but at the bottom end of the cylindrical portion 32, there
is a thickened portion 60 which forms a throat 62. The
throat 62 may extend axially for the full dimension of the
thickened portion 60 or, as shown, may be in two parts,
62 and 64. The part 64 is formed by virtue of a slight
taper provided on the interior of the throat to give rise
to a ridge 66. As will be seen hereinafter, a clamping
sleeve is intended tp be driven into the throat, and the
presence of the ridge 66 assists in forcing the clamping
sleeve to constrict. The taper formed in the porlion 64
decreases toward the ridge 66 and forms a pilot for the
clamping sleeve as it is driven into the throat 62.

In FIG. 3, the clamping sleeve referred to is shown
at 68. The sleeve has a diameter which is greater than
the inside diameter of the throat 62 at the ridge 66. The
sleeve has an axially extending split 70, the thickness of
which is such that when the sleeve is driven home into
the throat 62, the sleeve will constrict with the opposite
sides of the split 70 abutted in tight engagement, thereby,
in effect, providing a continuous sleeve.

On its interior, the sleeve is provided with ‘a small
ridge 72 that extends circumferentially about said in-
terior. A small external groove 74 may be provided ex-
tending axially on the outside surface of the clamping
sleeve 68. When the sleeve is installed within the throat
62, the dimension of the groove 74 will not materially
change.

Referring now to FIG. 1, assuming that the valve hous-
ing 16 has been formed independently of the sleeve 68,
in order to assemble a dip tube 76 to the housing 16, one
inserts an end of the dip tube into the bottom of the
housing. Since there is no sleeve 68 present at this time,
it is a simple matter to feed the free end of the dip tube
76 into position. In prior structures which did not use
a crimping technique, this could not easily be done be-
cause the throat end of the housing was required to be
of a diameter sufficiently small to seize the end of the
dip tube and hence, slightly smaller than the diameter of
the dip tube. In such prior structures, therefore, where
the housing 16 was formed of plastic material, it was
hecessary to force the tube into the lower end of the
housing,

Continuing with the explanation of the manner of as-
sembly, the sleeve 68, being substantially greater in
diameter internally than the external diameter of the dip
tube, is readily fed over the dip tube and moved to the
botiom end of the cylindrical portion 32, The lead end
of the sleeve 68 is chamfered internally as shown at 78
to enable the same to slide along the dip tube as the
sleeve is installed. The said leading end 78 will engage
the tapered entrance 80 of the valve housing 16, and
as the sleeve is pushed into the throat, it will constrict
about the dip tube closing the split 70 and clamping the
dip tube within itself with the ridge 72 sinking into the
dip tube.

In its final configuration, the sleeve 68 forms the bot-
tom secat for the spring 34 which may be installed to-
gether with the other portions of the upper assembly
after the dip tube has been clamped in place.

The ridge 66 tightly engages the sleeve 68 which, in
turn, tightly engages the upper end of the dip tube 76
rendering the dip tube almost impossible to be separated
from the assembly.

The importance of the structure is that it is susceptible
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of high speed, mechanical assembly. All of the parts go
together loosely and easily, and the clamping operation
permanently secures them together.

For effective clamping, obviously the split 70 must be
closed with its opposite sides tightly abutting. If desired,
by suitable contour, the split 70 may be closed, but an
external groove may be provided to enable a vapor or gas
phase above the liquid within the container to which the
assembly 10 is to be secured to pass into the mixing
chamber 56 so as to provide more efficient atomization.
Otherwise, the external groove ‘74 will provide for pas-
sage of gas from the upper portion of the container
through the throat 62 for the same purpose.

Although, as explained above, it is feasible for the
sleeve 68 to be fabricated separately from the valve hous-
ing 16 and then assembled to the dip tube 76 in mechani-
cal production, it is preferable to assemble the same in
the manner to be described hereinafter.

The valve housing 16, as shown in FIGS. 4 and 6,
preferably is molded with the collar or clamping sleeve
68 formed as an integral extension thereof. The con-
struction of the sleeve 68 of FIG. 3 is identical to that
of FIGS. 4 and 6 with the exception that there is a small
integral, annular web 82 that connects the clamping sleeve
68 with the thickened portion 60 of the cylindrical part
32. This web 82 is located at the juncture of the throat
portion 64 and the lead taper 80. Since the material
from which the entire structure is molded is plastic, by
making the web 82 quite thin, the same will be fringible.

In the formation of this assembly, the first thing that
is done is to connect the valve housing 16 to the dip tube
76. By virtue of the formation of the valve housing 16
and the clamping sleeve or ring 68 as one integral mem-
ber, this may be done in one operation. It is a simple
matter to lead the section of dip tube 76 through the top
of the valve housing 16, since everywhere along its move-
ment, the diameters are much greater than those of the
dip tube. To accomplish this, the article comprising the
housing 16 and sleeve 68 is mounted on a suitable fixture
or mandrel 84, as shown in FIG. 6, that is provided with
an opening 86 within which the bottom end of the dip
tube may be secured with the proper length thereof pro-
truding. With the bottom end of the sleeve 68 in place
upon the mandrel 84, mere application of pressure to the
top of the valve housing 16 in the direction shown by
the arrows 88 will break the web 82 thereby freeing the
sleeve 68, but immediately driving the same into the
throat 62 to clamp the upper end of the tube 76 as shown
at FIG. 1.

1t will be seen from the above disclosure that the con-
struction which has been described and the method of
achieving the same are both economical and highly effec-
tive for the purpose of clamping the dip tube 76 to the
valve housing 16. It is not essential to the invention that
the interior of the sleeve 68 be provided with the ridge 72
or that the ridge 66 be provided. In the actual construc-
tion of a commercial example, the ridge 72 was .002 of
an inch high and the ridge 66 provided a taper at that
point of only .003 of an inch on each side.

Many of the details of the construction are capable of
being varied without in any way departing from the spirit
and scope of the invention as defined in the claims which
follow. For instance, the upper end of the valve housing
16 may have many different configurations and need not
have those shown in the drawings. The ridges which are
provided on the bottom of the disc 18 are intended to
cooperate with the gasket shown at 88 when the assembly
10 is secured to the top of the bottle, but no limitations
are intended by this arrangement.

What it is desired to secure by Letters Patent of the
United States is:

1. An aerosol dispenser valve construction which com-
prises, a hollow valve housing having an entrance formed
at one end thereof, a dip tube having an [adapted to have
its] end thereof rigidly secured within said entrance, a
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clamping sleeve encircling said end frictionally [con-
strictively} to engage the same, and the said clamping
sleeve being in turn frictionally secured telescopically
within said entrance, the sleeve and entrance end of the

. housing cooperating to clamp the sleeve around the tube

in a reduced diameter annular constriction.

2. A structure as claimed in claim 1 in which the
clamping sleeve comprises a split member formed of
resilient material the outer diameter of which normally
is greater than the interior diameter of the entrance and
the inner diameter of which is normally greater than
the outer diameter of the end of the dip tube, and said
clamping sleeve is disposed in said entrance in a con-
stricted condition.

3. A structure as claimed in claim 2 in which the split
of said clamping sleeve forms a gap and the said gap is
closed when said sleeve is disposed within said entrance.

4. A structure as claimed in claim 1 in which said
entrance has a guide taper for facilitating forcing of said
sleeve into the same.

5 A structure as claimed in claim 1 in which said
sleeve has an external groove providing a passageway
between itself and said valve housing past said entrance.

6. A structure as claimed in claim 1 in which said
clamping sleeve has an internal ridge formation depressed
into said encircled end of the dip tube.

7 A structure as claimed in claim 1 in which said en-
trance is comprised of a pair of connected paits, one of
said parts being convergently tapered inwardly toward
the second part to form a riged juncture between said
parts for frictionally engaging said dip tube.

8. In an aerosol dispenser valve construction which
includes a hollow valve housing having an entrance
formed at one end thereof, a dip tube joined to the hous-
ing in an otherwise sealed juncture with the internal bore
of the dip tube communicating with the interior of the
housing through said entrance, said dip tube being con-
stricted circumferentially at said juncture, and auxiliary
conduit means comprising an elongated groove formation
between the outer circumferential wall of said dip tube
and the inner circumferential wall of said valve housing to
which said tube is joined, said groove formation cooperat-
ing between said dip tube and housing at said juncture
to provide a passageway through said juncture into the
housing in the general axial direction of said entrance to
aid in atomization of the product to be dispersed.

9. In an aerosol dispenser valve construction, a hollow
valve housing having an entrance formed at one end
thereof, a flexible dip tube having one end thereof se-
cured within said entrance, a clamping sleeve encircling
said end frictionally to engage the same, the clamping
sleeve in turn being frictionally secured telescopically
within said entrance, said sleeve and entrance end of the
housing cooperating to constrict the sleeve about the tube
thereby to effect an annular reduced diameter constric-
tive connection with the tube within the entrance.

10. In an acrosol dispenser valve construction, & hollow
valve housing having an entrance jormed at one end there-
of, a flexible dip tube having its end installed secured with-
in said entrance, a clamping sleeve of freely variable di-
ameter encircling said end constrictively to engage the
same, said clamping sleeve being in turn installed fric-
tionally engaged within the said entrance, the inside di-
ameter of the sleeve in installed condition being smaller
than the outer diameter of the dip tube in non-installed
condition. .

11. In an aerosol dispenser valve construction which
has a valve housing provided with an enirance at one
end thereof and an end of a flexible dip tube is to be
rigidly secured in said entrance; the improvement com-
prising, means for securing said end of the dip tube with-
in said entrance comprising, said housing having a clamp-
ing sleeve integral with and severably connected to said
housing spaced outwardly of said entrance, said sleeve
having a freely variable diameter, the outer diameter
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thereof ranging between a maximum value in connected
condition greater than the inner diameter of the entrance
to a minimum value in severed condition smaller than
the outer diameter of the dip tube in non-installed con-
dition, said sleeve adapted to reccive said end of the dip
tithe inserted therethrough into the entrance prior to
severing of said connection and the sleeve being sever-
able with the dip tube so inserted frictionally to engage
the sleeve interior of said entrance and constrictively to
engage the dip tube within the entrance with the sleeve
encircling the said end thereof.
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