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1. 
3,054,210 

DUST AND LIQUE AD SPRAY DEVICE 
James C. Kratzer, Riverside, and William L. Kennedy, 

Noroton, Conn., and Frank G. Balfe, Jr., Bennington, 
Vt., assignors to Union Carbide Corporation, a corpo 
ration of New York 

FiRed Nov. 2, 1958, Ser. No. 775,543 
8 Chains. (C. 43-147) 

This invention relates to a spray device, and more par 
ticularly, the invention relates to a spray device which 
may be used interchangeably for the dispensing of dusts 
and liquids. 

In the prior art, many devices are available for the 
dispensing of liquids. These devices are of an extremely 
wide range and include watering cans, hose-end sprayers, 
aerosol bombs, pressure cylinders of the pump and carbon 
dioxide type, hand pump sprayers and electric sprayers. 
Likewise, a wide range of dust dispensing devices are 
available including flexible squeeze packages, mechanical 
dusters, either hand or battery operated, and pressure 
dusters of the aerosol and carbon dioxide type. 
The principal disadvantage of these devices of the prior 

art is their lack of flexibility. Each device is more or 
less suitable for a particular purpose but if it is attempted 
to widen its range of usefulness, the inherent disadvan 
tages in the individual device due to its construction and 
principle of operation will far outweigh any desirable 
characteristics it may have. In particular, there is no 
device presently available which will allow the efficient 
dispensing of both liquids and dusts, and therefore, if a 
person is desirous of having means available for carrying 
out all types of spraying operations it is necessary for 
him to obtain a wide range of spray devices, and this is 
highly expensive. 

Accordingly, the principal object of the invention is to 
provide a flexible spray device which may be used inter 
changeably in many areas of home gardening and house 
keeping. 
A concurrent object of the invention is to provide a 

spray device which may be adapted to efficiently dispense 
both liquids and dusts. 
Another object of the invention is to provide a spray 

device which may be adapted to efficiently dispense both 
liquids and dusts in a wide range of spray rates, patterns 
and distances. 

Still another object of the invention is to provide a 
multi-purpose spray device which is characterized by a 
relatively low initial cost and cost of operation. 
A further object of the invention is to provide a multi 

purpose spray device which is completely portable, not 
hampered by attached electrical connections, noiseless in 
operation and yet the propelling action is provided effort 
lessly and safely. 

Broadly stated, the objects of the invention are accom 
plished by a spray device wherein two containers, one 
containing a liquefied propellant gas under its own vapor 
pressure as the power source and the other containing the 
liquid or dust to be dispensed, are separated by a self 
closing valve in the gas container. Due to this self-closing 
valve, which is opened by an external triggering device 
that isolates the two containers, either container may be 
removed from the spray device without loss of propellant 
gas or of the material to be dispensed. By the employ 
ment of a specially designed tube the device may be 
readily converted to the dispensing of dusts, and by its 
removal back to the dispensing of liquids. This allows 
extreme flexibility, which can be further increased by the 
use of a number of containers, each containing a material 
that is commonly sprayed. 
The use of a liquefied gas contained under its own vapor 

pressure as the propellant force is advantageous for many 
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reasons. For example, a long-term supply of propellant 
may be contained in a small container thereby rendering 
the subject spray device highly portable. Also, the pres 
Sure available for dispensing the liquid or dust material 
remains fairly constant as long as there is any liquefied 
gas present, as opposed to the pressure drop experienced 
when using air or gaseous carbon dioxide under pressure. 
Since two separate containers are used, the material to 
be dispensed does not have to be mixed with the propellant 
as is necessary in the aerosol bombs, but due to the use 
of a liquefied propellant gas the spray device of the inven 
tion has the instant response of the aerosol bombs. Ex 
amples of liquefied gases that may be used in the practice 
of the invention are fluorinated hydrocarbons, butane, 
isobutane and mixtures thereof. 
The invention will be more readily understood by refer 

ence to the accompanying drawings wherein: 
FIG. 1 is a vertical elevation partially in section of one 

embodiment of the invention; and 
FIG. 2 is a vertical elevation of a fitting having a pres 

Sure relief valve that may optionally be used in the spray 
device of FIG. 1; and 

FIG. 3 is a vertical elevation partially in section of 
another embodiment of the invention; and 

FIG. 4 is a view along line 4-4 of FIG. 3. 
Referring now to FIG. 1, this embodiment of the spray, 

device of the invention comprises a housing H, having a 
front plate 10, a can 2, fitted with a self-closing valve, 
containing the propellant gas, and a container 14, suitably 
a metal, plastic or glass jar, containing the liquid or dust. 
to be dispensed. The housing His fitted with an apertured 
transverse plate 6 by any conventional means. To the 
plate i6, a valve device 18, which is an actuating device 
for the valve in the propellant can 12, is attached, and 
the propellant can 2 is detachably secured to the under 
side of the transverse plate 16 by being threaded onto 
the valve device 18 which passes through one of the 
apertures in the plate 16. Also passing through the 
apertures in the plate 16, in gas tight relationships, are 
a hollow threaded tubular fitting 20, which has depending. 
from it a detachably affixed apertured, generally J-shaped. 
rigid tube 22, and a threaded valve V, having a nipple 26 
extending from the valve seat retainer 28 of the valve V. 
A flexible tube 24 is detachably affixed to the nipple 26. 
To the underside of the transverse plate 16, an apertured 
container cover 30 is affixed, also having the valve V 
and the fitting 20 passing through it in gas tight relation 
ships. Detachably threaded onto this container cover 30, 
in a gas tight relationship provided by a gasket 32, is the 
container 14 which thereby encloses the rigid tube 22 and 
the flexible tube 24. 

Still referring to FIG. 1, the operation of the spray de 
vice is as follows: When a trigger 34 is squeezed, a trig 
ger finger 36 pivots on a trigger hinge 38, about a pin 40, 
thereby raising a vertical link 42 which will cause a hori 
Zontal link 44 to pivot on a pin 46 thereby depressing the 
far end 48 of the horizontal link 44 which is fitted with a 
nut 50 and a bolt 52 and which will press against a spring 
member 54 on the valve device 18, causing the valve in 
the propellant can 2 to open. The trigger finger 36 
pivoting on the trigger pin 40 will, after a slight delay 
provided by a gap 56, make contact with nuts 58 threaded 
onto the top of the valve stem 68 and thereby open the 
valve V by depressing the valve stem 60 so as to lift it 
from the valve seat 62. The upper end of the valve stem 
60, below the nuts 58 is provided with a spring 64 which - 
will cause the valve V to close automatically when the - 
trigger 34 is released, due to the tension in the spring 64. 
The delay provided by the gap 56 is important, for it aids 
in maintaining the proper pressure in the container 14, 
and also aids in fluffing up any dust that is to be sprayed. 
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The propellant gas released from the can 12 by the open 
ing of its valve will flow from a nipple 66 on the valve 
device 18 to the hollow fitting 20 through a tube 68. 
When the spray device is to be used for dispensing a 

liquid, the rigid tube 22 is removed, allowing the flexible 
tube 24 to hang freely to the lowest point in the con 
tainer 14 under the influence of a weight 70. The weight 
70 provides for the efficient removal of the maximum 
quantity of material from the container 14, no matter at 
what angle the container 14 is held. The propellant gas 
upon entering the container 14 through the hollow fitting 
20 applies a pressure to the head space above the liquid 
in the container 14 and forces the liquid up the flexible 
tube 24 through the valve V and a valve nipple 72 
threaded into the valve V, in a gas-tight relationship, and 
finally out a mechanical break up nozzle N. 
When the spray device is to be used for dispensing a 

dust, the mechanical break up nozzle N is removed and 
the generally J-shaped rigid tube 22 is connected to the 
fitting 20 and to the flexible tube 24. The rigidity of 
the tube 22 enables it to be properly located in the con 
tainer 14 of relatively dense dust after rotation of the 
container 14 in attaching it to the container cover 30. 
The first aperture 78 in the rigid tube 22 combined with 
the delayed action of the valve V as explained above, 
first allows the propellant gas to enter the container 14 
near its bottom to loosen up the dust, which tends to pack 
on standing. The pressure of the gas in the container 14, 
in combination with gravity, forces the dust and gas mix 
ture to enter the second aperture 80 of the rigid tube 22 
from whence it flows into the flexible tube 24, through 
the valve V and finally out the valve nipple 72. Prefer 
ably, a crimp 81 is provided in the rigid tube 22 between 
the apertures 78 and 80. 
A small gas clean out hole 82 may be provided in one 

side of the valve nipple 26, which extends from the valve 
seat retainer 28. When dispensing liquids, the flexible 
tube 24 is fitted high enough on the valve nipple 26 to 
cover the hole 82 so that the propellant gas will not be 
needlessly lost, but the hole 82 is left uncovered when 
dispensing dusts and if any plugging of the valve seat 
area occurs, the pressure which builds up in the container 
14 will force a stream of relatively dust-free gas into the 
valve seat area thereby cleaning it out without packing 
more dust behind it. 

If desired, the hollow fitting 20 of FIG. 1 may be re 
placed with the fitting 84 of FIG. 2, which has a pressure 
relief valve 86 incorporated within it. In this case the 
propellant gas flows into the fitting 84 through a port 88 
and out a port 90 into the container 14 or the rigid tube 
22 as the case may be. If the pressure in the container 
14 commences to build up for any reason, the pressure 
relief valve 86 in the fitting 84 will open at a preselected 
pressure due to a ball 92 rising from a gasket 94 causing 
a spring 96 to rise against a screw 98 thereby allowing 
gas to escape until the pressure drops to the desired safety 
point at which time the tension in the spring 96 will auto 
matically cause the pressure relief valve 86 to close. 
A more compact embodiment of the spray device of 

the invention is shown in FIGS. 3 and 4, and comprises 
a container 100, suitably a metal, plastic or glass jar, con 
taining the liquid or dust to be sprayed, a washer 102 
around the rim of the container 100 and a properly aper 
tured container cover 104 threaded onto the container 100 
in a gas tight relationship. Passing through the container 
cover 104, also in gas tight relationships, are aerosol type 
valve 106, adapted to receive a suitable mechanical break 
up nozzle 108, and valve device 110. A can 112, con 
taining the liquified propellant gas is threaded onto the 
valve device 110, which is an actuating device for the 
valve of the propellant can 112, in such a manner that 
the propellant can 112 resides within the container 100. 
This entire unit is mounted in a housing 14, by means 
of a rim 116 on the container cover 104. The housing 
14 contains a mechanical linkage for actuating the 
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A. 
valve device 110 which will cause the valve in the pro 
pellant can 12 and the valve 106 to open. 

Still referring to FIGURES 3 and 4, the operation of 
the spray device is as follows: Depression of a press but 
ton 118 which is connected to a horizontal link 120 at 
pivot point 122 causes a lever arm 124 on the valve de 
vice 110 to open the valve in the propellant can 112 and 
Subsequently, in due time, due to the choice of the proper 
pivot point 122, the horizontal link 120 presses down on 
the mechanical break up nozzle E08 causing the aerosol 
type valve 106 to open. 
As shown in FiG. 4, when the valve in the propellant 

can 112 is opened the propellant gas will flow from the 
valve device 10 into a rigid connecting tube 126, thence 
to a flexible connecting tube 128 and finally, when dust 
is to be sprayed, into an apertured, generally J-shaped 
rigid tube 30, whose other end is inserted within a 
flexible tube 132 whose end is connected to the aerosol 
type valve 106. The first aperture 134 in the rigid tube 
i30 combined with the delayed action of the valve 106 as 
explained above, first allows the propellant gas to enter 
the container 100 near its bottom to loosen up the dust. 
The pressure of the gas in the container 100 in combina 
tion with gravity, forces the dust and gas mixture to enter 
the second aperture 136 of the rigid tube 130 from 
whence it flows into the flexible tube 132, through valve 
166 and finally out nozzle 108, Preferably, a crimp 137 
is provided in the rigid tube 130 between the apertures 
134 and 136. 
For spraying liquids, the apartured rigid tube 130 is 

disconnected from the flexible tube 132 and also the 
flexible connecting tube 128 is disconnected from the rigid 
connecting tube 126, but the rigid tube 130 remains in 
place for it is firmly fastened to the container cover 104, 
Such as by soldering. The flexible tube 132 now hangs 
freely to the lowest point in the container 100 under the 
influence of a weight 138. The weight 138 provides for 
the efficient removal of the maximum quantity of material 
from the container 100, no matter at what angle the con 
tainer 100 is held. The propellant gas, upon entering the 
container 00 through the connecting tube 126, applies a 
pressure to the head space above the liquid in the glass 
jar 100 and forces the liquid up the flexible tube 132, 
through the valve 106 and finally out a suitable mechan 
ical break up nozzle 108. 
As a safety precaution the container 100 may be en 

closed in a cardboard or rigid plastic sleeve 140. Option 
ally, a metal bottom piece 142 may be fitted across the 
ends of the protective sleeve 140 to protect the bottom of 
the container 100. 
From the above discussion of spray devices embodying 

the principles of the invention, it is obvious that the two 
specific embodiments discussed could be modified in many 
ways. Other forms of the invention could include varia 
tions in sizes and in the relative positioning of the two 
containers, alterations in the mechanical linkage and 
actuating mechanism, variations in valve designs, tubing, 
connections, nozzles, and also changes in materials and 
the employment of different protective devices. For ex 
ample, while the above discussed generally J shaped, rigid 
dust pick-up tube which is provided with two apertures 
in its lower end separated by a crimp as shown in the 
drawing is preferred in the practice of the invention, any 
dust pick-up tube arrangement that allows uninterrupted 
passage of the propellant gas while the dust is introduced 
into the continuous propellant gas stream at one or several 
points or in an agitated region is suitable. This includes 
the directing of one tube onto the entrance to another such 
that a continuous passage is kept open between them and 
the use of a continuous tube with an aperture or aper 
tures for dust pick-up by gravity and/or venturi action. 
The advantages of the spray device of the invention 

over those of the prior art are many. The smaller spray 
device described is excellent for the dispensing of many 
household chemicals or pharmaceuticals now normally 
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handled in relatively expensive aerosol type containers. 
The larger spray device described is excellent for outside 
garden work and other volume applications. It may also 
be used for paint spraying when used in combination with 
a suitable nozzle. 

In additional to the pecuniary advantages flowing from 
the extreme flexibility of the spray device of the inven 
tion, the dust that is dispensed with the device is finely 
dispersed and surges under the influence of the gas in 
the expelled stream to uniformly coat both upper and 
lower surfaces of a typical object being sprayed, such as 
foliage. In liquid dispensing a range of rates, patterns and 
distances is available, depending on the propellant gas 
pressure and nozzle characteristics selected. 
What is claimed is: 
1. A gas activated spray device adaptable to dispense 

both dust and liquid material, which comprises a liquified 
propellant gas-containing can, said can having a self 
closing valve provided with an actuating device; a gas 
tight container into which said material to be sprayed is 
dispensed, said container being provided with an exit 
valve having a flexible tube, having a weight at its lower 
end, depending from the intake of said valve and a tubular 
fitting having a pressure relief valve within it; a tube con 
nection between said self-closing valve on said gas can 
and said tubular fitting; and a rigid tube connection be 
tween the interior end of said tubular fitting and said 
flexible tube, said rigid tube being disconnectable from 
said tubular fitting and said flexible tube and being pro 
vided with at least one aperture in its lower end; said 
exit valve being provided with a mechanical break-up 
nozzle which is detachable therefrom; said can and said 
container being provided with a housing having a me 
chanical linkage triggering device for actuating said ac 
tuating device on said self-closing valve, and after a slight 
delay, opening said exit valve. 

2. The spray device of claim 1 wherein said exit valve 
has a small gas clean out hole and wherein said discon 
nectable apertured tube connection is a generally J shaped 
tube having at least two apertures in its lower end, said 
tube being closed between said apertures by a crimp in 
said tube. 

3. In a gas activated material spraying device which 
comprises a liquified propellant gas-containing can, Said 
can having a self-closing valve provided with an actuating 
device; a gas tight container into which said material to 
be sprayed in dispensed, said container being provided 
with an exit valve; and tubular connections for conveying 
said propellant gas exiting from said self-closing valve 
to said exit valve on said container; the improvement 
which comprises one of said tubular connections being a 
generally J shaped rigid tube having at least two aper 
tures in its lower end, said tube being disconnectable from 
one of said tubular connections which leads from Said 
self-closing valve and disconnectable from one of Said 
tubular connections which leads to said exit valve; said 
rigid tube being closed between said apertures by a crimp 
in said tube, said disconnectable tube rendering said Spray 
device adaptable to the dispensing of both dust and liquid 
material. 

4. A gas activated device for dispensing dust material 
which comprises a liquid propellant gas-containing can, 
said can having a self-closing valve provided with an 
actuating device; a gas tight container into which said 
dust to be sprayed is dispensed, said container being pro 
vided with an exit valve having a gas clean out hole and 
a flexible tube having a weight at its lower end depending 
from the intake of said valve, said container also provided 
with a tubular fitting having a pressure relief valve within 
it; a tube connection between said propellant gas can 
valve and said tubular fitting; and a generally J shaped 
rigid connection between the interior end of said tubular 
fitting and said flexible tube, said rigid tube having at 
least two apertures in its lower end; said rigid tube being 
closed between said apertures by a crimp in said tube; 
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6 
said can and said container being provided with a hous 
ing having a mechanical linkage triggering device for ac 
tuating said actuating device on said self-closing valve 
and, after a slight delay, opening said exit valve. 

5. A gas activated spray device adaptable to dispense 
both dust and liquid material, which comprises a gas 
tight container into which said material to be sprayed is 
dispensed, said container being provided with an exit 
valve having a flexible tube depending from the intake 
thereof; a liquified propellant gas-containing can enclosed 
within said container having a self-closing valve provided 
with an actuating device; a rigid tube which is provided 
with at least one aperture in its lower end also being 
enclosed within said container; tubular connections be 
tween said self-closing valve on said propellant can and 
the upper end of said rigid tube, the lower end of said 
rigid tube being connected with said flexible tube; one of 
said tubular connections being disconnectable from said 
valve on said gas can, and said rigid tube being dis 
connectable from said flexible; said exit valve on said 
container being provided with a mechanical break-up 
nozzle which is detachable therefrom. 

6. A gas activated spray device adaptable to dispense 
both dust and liquid material, which comprises a gas 
tight container into which said material to be sprayed is 
dispensed, said container being provided with an exit 
valve having a flexible tube, having a weight at its lower 
end, depending from the intake thereof; a liquified pro 
pellant gas-containing can enclosed within said container 
having a self-closing valve provided with an actuating 
device; a generally J-shaped rigid tube also being en 
closed within said container; tubular connections be 
tween said self-closing valve on said propellant can and 
the upper end of said rigid tube, the lower end of said 
rigid tube being connected with said flexible tube; one of 
said tubular connections being disconnectable from said 
valve on said gas can, and said rigid tube being dis 
connectable from said flexible tube and having at least 
two apertures in its lower end, said rigid tube being 
closed between said apertures by a crimp in said tube; 
said exit valve on said container being provided with a 
mechanical break-up nozzle which is detachable there 
from; said container being provided with a housing hav 
ing a mechanical linkage triggering device for actuating 
said actuating device of said self-closing valve and, after 
a slight delay, opening said exit valve; said housing being 
provided with a sleeve and bottom piece for protection 
of said container. 

7. A gas activated device for dispensing dust material 
which comprises a gas tight container into which said 
dust to be sprayed is dispensed, said container being 
provided with an exit valve having a flexible tube depend 
ing from the intake thereof; a propellant gas-containing 
can enclosed within said container, said can having a 
valve; a rigid tube which is provided with at least one 
aperture in its lower end also being enclosed within 
said container; tubular connection between said valve 
on said propellant can and the upper end of said rigid 
tube, the lower end of said rigid tube being connected 
with said flexible tube; said exit valve on said container 
being provided with a mechanical break-up nozzle which 
is detachable from said valve. 

8. A gas activated device for dispensing dust material 
which comprises a gas tight container into which said 
dust to be sprayed is dispensed, said container being 
provided with an exit valve having a flexible tube having 
a Weight at its lower end depending from the intake of 
said exit valve; a liquified propellant gas-containing can 
enclosed within said container, said can having a self 
closing valve provided with an actuating device; a gen 
erally J-shaped rigid tube also being enclosed within said 
container; tubular connection between said valve on said 
propellant can and the upper end of said rigid tube, the 
lower end of said rigid tube being connected with said 
flexible tube; said rigid tube having at least two apertures 
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in its lower end, said tube being closed between said 
apertures by a crimp in said tube; said exit valve in said 
container being provided with a mechanical break-up 
nozzle which is detachable from said valve; said con 
tainer being provided with a housing having a mechanical 
linkage triggering device for actuating said actuating 
device on said self-closing valve and, after a slight delay, 
opening said exit valve; said housing being provided with 
a sleeve and a bottom piece for protection of said 
container. 
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