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AEROSOL MIXING AND APPLICATION GUN

BACKGROUND OF THE INVENTION

1. Field of the Invention -

This invention relates to a portable gun which
enables one-component or multi-component flowable
substances to be dispensed. The flowable substances
are accomodated in one or more aerosol containers.

2. Statement of Related Art -

Existing systems for dispensing flowable substan-
ces involve complications both in manufacture and in
practical application,

One of the commercially available systems compri-
ses a plastic device provided with a handle. The two
components are forced out by pulling the trigger and
are then thoroughly mixed by means of a "static mixerrv,
This system cannot be reused when the containers accom-
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modating components A and B are empty. 1In addition, it
is often difficult and unsafe to use.

Other systems are based on the principle of a two-
component gun. Components A and B are delivered by
means of a metering pump. The products pass through
tubes into the body of the gun and are mixed in its
interior. The use of systems of this type necessitates
thorough cleaning with various solvents.

SUMMARY OF THE INVENTION

This invention affords a gun for dispensing one or
more flowable substances.: Because these flowable
substances are stored in aerosol containers and feed
directly into the gun, the substances may readily be
replaced as needed or changed as desired. The gun
itself is a triggered device which contains a statie
mixing chamber where the flowable substances may be
mixed before dispensing, and an outlet adapted to the
particular application for which the flowable’substan-
ces are intended. The aerosol pressure feeds the
flowable substance into a receiving chamber of the
gun, and pulling of the 'trigger and/or the aerosol
pressure forces the one or more flowable substances
through a static mixing chamber and then through the
outlet. The flowable substance may be a liquid, a gas,
or a solid which is in a flowable form. In a further
embodiment, a universal mounting device is provided for
each aerosol container, by which means it is removably
connected to the gun. )

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 1is a side exterior view of a gun
according to this invention, with aerosol containers
connected at the top and bottom.
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.Figure 2 is a side exterior projection of a uni-
versal mounting device according to this invention,
suitable for removeably connectlng aerosol containers
to the inventive gun.

. DETAILED DESCRIPTION OF THE INVENTION

The inventive device has the advantages of flnely

adjﬁstable metering of the dispensed product 51mp11-

city of design, satisfactory protection of the
dispensed substance from ambient conditions prior to
dlspen51ng, and Sme1101ty of cleaning.

It can be used in many different fields of
industry, but is particularly adapted to the mixing and
dlspenslng of two or more component flowable substances
of a chemlcal nature, for example polyurethane llqulds
and foams, epoxy resins, polyesters, 51llcones, metal-
or wood-filled resins including epoxies, methyl methacry-
lates, and the like.. leltatlons on the substances to
be dlspensed are determined prlmarlly by the materlals
of whlch the gun is constructed and the hermetlc
tolerances of the gun. Thus, if the gun is suf-
f1c1ently hermetic, it can be used to mix and dlspense
geses or geseous suspen31ons of solids or llqulds.
Similatly, liquids, solutions, oil—in-waten, or water-
in-o0il suspensions, colloidal suspensions; creams, and
the like;,nay be dispensed. 'Solids may'be dispensed
where they are in flowable form, such as silica or tale
powders, either alone or in admlxture with gaseous or
liquid carriers. Generally, any substance that can be
packaged.in an aerosol container can be used in the
inventive device.’

Thus, the gun can be wused with one or more
(preferably two) aerosol containers with the same or
different contents. Where the same contents are

PCT/EP86/00514
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dispensed from all aerosol containers, the gun device
multiplies the effective life of a single container,
and permits easy and rapid replacement of one or more
aerosol containers at a time. Where different aerosol
contents are used, the gun device permits efficient
mixing of the ingredients just prior to appliecation,
metering of the dispensing, convenient applicapion of
the mixture to a work piece, and easy and rapid
changing of the flowable substances to be mixed by
changing one or more of the aerosol- containers.
Replacement of used containers is also facilitated.

Cleaning of the gun can be effected quickly and
easily by the insertion of a pressurized neutral or
inert gas or liquid through the aerosol inlets. The
pressure can be afforded by a suitable gas or 1liquid
pump, or by an aerosol container with inert or neutral
contents. Thus, the gun can be cleaned periodiecally
during wuse, or when changing aerosol components,
without taking it apart. -

In Figure 1, the two aerosol containers (1) are

shown projecting upward and downward from the gun frame
(18). Although this is a preferred embodiment, one or
more containers may be inserted into inlets at any
point arouhd the frame, provided that the aerosol con-
tainer masses are'reasonably balanced or compensated.
Each aerosol container (1) is removably connected to
the gun frame (18) by an adapter (2), which, with the
aerosol nozzle, may form a male-female threaded
coupling, bayonet coupling, friction-fit coupling, or
the 1like. The adapter may also be in the form of a
universal mount as shown in Figure 2, which will be
discussed below. The adapter also opens the valve of
the aerosol container, in a conventional manner.

The contents of each aerosol container (1) flows
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through a one-way (i.e. non-return) valve (8) into a
separate receiving chamber (13), which is flowingly
connected at one end to a conduit (4). Each conduit
(4) is flowingly connected to a single, optionally
removeable, static mixer (5), where two or more dif-
ferent flowable substances may be mixed. The design of
the static .mixer (5) is conventional, and may vary.
depending upon the nature of the flowable substances
and the degree to which they are to be mixed.
Generally, the mixing itself is achieved by the size,
shape, and placement of baffles within the mixer (5);
preferably there are no moving parts. The static mixer
(5) is flowingly connected to an optionally removeable
outlet (6) which may be a nozzle of any configuration
or a rigid or flexible extension conduit ending in sueh
a nozzle. The end of each receiving chamber (13) oppo-
site the conduit (4) may be biased by a moveable baffle
of conventional design (not shown) which is in turn
biased by an actuating means such as a trigger (3). In
a preferred and alternate embodiment, the end of the
receiving chamber (13) opposite the conduit (4) is
fixed, and the trigger (3) acts to withdraw a recipro-
cating needle valve (not shown) located  in the
receiving chamber (13) at the point where the receiving

chamber (13) meets the conduit (4) . The needle may be
of such a length that it reaches to the top of the

conduit (4) and closes it in this’ area. The’ flowable e

substance is then propelled through each conduit (u) b&v

the pressure of the connected aerosol container (1).
All of these mechanisms are individually conventional.
Locking means may be attached to the trigger (3) and
biased against the back of the gun, so that the trigger
(3) may be pulled back against the gun handle (14) when
the gun is not in use, thus preventing accidental
discharge. The locking means (7) is preferably in a
wishbone shape with the parallel ends pivotally

PCT/EP86/00514
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attached to the trigger (3) and a locking screw attached
to the other end. An adjusting screw (15) may be present
to adjust the degree to which the trigger (3) can be
compressed while the gun is in use, thus regulating the
flow of discharge through the nozzle. The frame (18)
and other parts of the gun can each be constructed of
metal, plastic, or a composite. It is preferred that the
static mixer (5) and outlet (6) be constructed of a
suitable plastic or composite since they may be removed
individually or as a unit and discarded after each use.
Also the conduits (4) may be removed in case by removing
them at coupling (19) which may be a screw, bayonet,
friction, or other type of joint. This will reduce the
problem of minor amounts of container contents remaining
within the gun mechanism. The conduits (4) and static
mixer (5) may ,
be of any configurations including cylindrical, plano-
parallel, prismatic, and the 1like. The static mixer
(5) may also be a regular prism, cube, or sphere.

The universal mounting device shown in Figure 2 is
a preferred embodiment of this invention, especially
when combined with the gun of Figure 1. It permits
aerosol containers of virtually any size or con-
figuration to be used in connection with the inventive
gun. The universal mount comprises a preferably planar
support base (17) from which generally perpendicularly
extend two diametrically outwardly bowed parallel
prongs (16). Slideably mounted on both prongs (16) is
an aerosol container guide (10) which may be locked at
any points along the prongs (16) by means of at least
one rack and set-screw system (11), preferably one such
system (11) for each prong (16). A snap closure (12)
is attached to the guide (10) so that when an aerosol
container (1) is placed within the device, the closure

PCT/EP86/00514
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(12) may be biased against the bottom end of the con-
tainer (1) so as to hold it in place. Since the bottom
of an aerosol container is generally concave, the snap
closure (12) should have an inverse V-shaped flange to
secure the container from moving. Where the container
bottom is flat, the guide (10) may be a semi-cirele,
and the closure (12) should bias against the bottom of
the container. Where the container bottom is flat and
the guide (10) may be comprised of opposed semi-
circles, and the closure (12) may bias against the side
and/or the bottom of the container (1). The aerosol
container's discharge end may be fitted into an
optional mounting adapter (9) which is attached to the
suppor£~base (17). The mounting adapter (9) serves the
same function as adapter (2) described previously, and
may be of the same type. B

-"Thé ”ﬁniversal mounting device or components
thereof, as well as any other metal parts of the gun,
especially including metal adapters (2), (9), may be
covered with a protective plastic film such as a nylon
or polytetrafluoroethylene.

The inventive device is simple to use. The con-
duits; static mixer, and outlet, if not already con-
hected, are attached to the front of the gun. One or
more aerosol containers are attached to the adapters
and/or the universal mount and flowingly ‘connected to
tne ‘gun. The ‘locking means 1is adjusted so ‘as’ to
release the trigger to the desired degree.

Then, simply by pulling the trigger, the one or
more aerosol containers discharge their flowable
substance into the gun, which flows from the receiving
chamber through the conduits to the static mixer where
multiple flowable subtances are mixed and then the
flowable substance exits through the outlet., The gun

PCT/EP86/00514
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may then be used in a manner similar to a glue gun or
caulking gun, for dispensing virtually any type of
flowable chemical system including sealants, caulks,
insulators, bonding agents, glues, fillers, paints, and
the 1like. With a suitable nozzle and heat-resistant
materials, the gun could even be used to discharge
gaseous mixtures such as oxygen and acetylene for use
in spot welding. Foams such as polyurethane can also
be generated and spot applied for packaging, insu-
lating, and fitting construction materials such as door
casings and window frames.

Where multiple component systems are to be mixed,
the proportions of each component may be adjusted by
various means including varying the pressure of the
respective aerosol containers and/or varying the size
or nature of the adapter used in connecion with each
aerosol container.

It may be noted that the gun of this invention
could conceivably operate with ‘pressurized tanks of
flowable substances or with pumps or other- pressure
generations. However, this would defeat the important
advantage of a self-contained portable gun, which can
be used in the manner of a small hand tool in that it
is easily transportable and can be used in small or
difficult to access work areas.

PCT/EP86/00514
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9.
CLAIMS

1. A portable gun for applying at least one flowable
substance comprising at least one means for
receiving a flowable substance from an aerosol con-
tainer, operatively connected means for mixing two
or ‘more flowable substances received from said
receiving means, and operatively connected means
for discharging a flowable substance or a mixture
of flowable substances received from said mixing

" means,

2. The gun of claim 1 comprising: a frame; at least
one means fixed to said frame for receiving a
flowable substance from an aerosol container; a
separate vreceiving chamber within said frame
flowingly connected to each said receiving means;
actuator means for causing the flow of flowable
substance, operatively connected to each said
receiving chamber; a conduit adapted to receive
the flowable substance, flowingly connected to

- each said receiving chamber at one end; a single
static mixer adapted to mix multiple streams of
flowable substance, flowingly connected to all
said conduits at their remaining ends; and a
single outlet from said static mixer adapted to
discharge a flowable substance or a mixture of
flowable substances.

3. The gun of claims 1 or 2 comprising two or more

means for receiving a flowable substance from an
aerosol container.

4, The gun of claims 1, 2, or 3 wherein each said
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receiving means comprises an adapter which, with
the nozzle of an aerosol container, forms a male-
female thread coupling, a bayonet coupling, a
friction-fit coupling, or the like.

~The gun of claims 1, 2, 3, or 4 wherein each said

receiving means is provided with a one-way her-
metic valve entering into its associated receiving

chamber.

The gun of claims 2, 3, 4, or 5 wherein each said
conduit is ecylindrical, planoparallel, or prisma-
tic in shape.

The gun of claims 2, 3, 4, 5, or 6 wherein each
said conduit is hermetically sealed by a recipro-
cating needle valve operatively connected to said
actuator means. '

The gun of claims 2, 3, 4, 5, 6, or 7 wherein said
actuator means is a trigger pivotally connected to
said frame.

The gun of claim 8 wherein said trigger is con-
nected to a locking device for preventing its
motion.

The gun of any one of claims 2 to 9 wherein said
mixing means discharges through a flowingly con-
nected outlet comprising a nozzle, or a rigid or
flexible extension conduit ending in a nozzle.

The gun of any one of claims 1 to 10 wherein said

PCT/EP86/00514
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mixing means and/or said at least one conduit are
removeably connected by coupling means.

The gun of claim 11 wherein said mixing means and
said at least one conduit are simultaneously remo-
veably connected by coupling means located at the
point whére said at least one conduit is remo-
veably connected to said frame.

The gun of any one of claims 1 to 12 wherein each
said means for receiving a flowable substance from
an aerosol container comprises a removable univer-
sal mount capable of temporary or permanent
affixation to said aerosol container.

The gun of claim 13 wherein said universal mount
comprises a support base, two diametrically out-
wardly bowed parallel prongs extending outward
generally perpendicularly from said base, a con-
tainer guide slidably mounted on both said prongs,

‘means for locking said guide at a point along said

prongs, snap closure means for immoveably holding
an aerosol container connected to said guide, and
a mounting adapter attached to said support base
for receiving the outlet end of said aerosol con-
ﬁéiner, adapted to fasten said universal mount to

-said gun.

A method for employing the gun of any. one of
claims 1 to 14 comprising operatively connecting

to said gun at least one aerosol container con-

taining a flowable substance, placing the outlet
of said gun in close proximity to the desired
point of application of said flowable substance,
and actuating the discharging means of said gun.
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The method of claim 15 further comprising using at
least two aerosol containers containing at least
two diffrent flowable substances, which interact
with each other physically or chemically when
passing through said mixing means.

The method of claim 15 or 16 further comprising

replacing one or more of said aerosol containers

when its contents are exhausted and/or when it is
desired to change the composition of said flowable
substance discharged from said outlet.

The method of claim 15, 16, 17 further comprising
replacing at least one conduit and/or the static
mixer of said gun by employing said coupling
means, upon exhaustion or changing'of at \least one
said aerosol container.

The method of eclaim 15, 16, 17, or 18 further
comprising cleaning the interior of said gun by
attaching at least one aerosocl container con-
taining an inert or neutral substance and
operating said gun until said inert or neutral
substance passes through the outlet of said gun.

The method of claim 15, 16, 17, 18, or 19 wherein
said flowable substance is a one-component, or
statically mixed multi-component: polyuréthane;
polyurethane foam; epoxy resin; metal- or wood-
particle- filled resin; silicone; methyl methacry-

~late; polyester; or the like.

PCT/EP86/00514
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