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Robert S. Knapp, St. Louis, Mo., assignor, by 
mesne assignments, to Knapp-Monarch Com 
pany, St. Louis, Io., a corporation of Delaware 

Application September 18, 1946, Serial No. 69,805 
(C. 299-95) 3 Clains. 

This invention relates to a spraying device in 
which a container of liquid is charged with gaS 
from a sealed bulb or the like and thereafter the 
gas within the container acts on the liquid to 
displace it through a harge Opening When 
ever a valve for the opening is moved to open-po 
sition. The device is particularly adapted to 
serve as an aerosol bomb. 
One object of the invention is to provide a, 

liquid spraying device having a Valve of novel 
construction that eliminates the usual valve seat 
and valve plug, petcock or other type of valve 
usually provided for controlling the flow of liquid 
under pressure. 
Another object is to provide an aerosol bomb 

which is readily refillable and rechargeable. With 
gaS pressure for dispensing the liquid contents. 

Still another object is to provide an assembly 
of container, discharge valve, bulb holder and 
piercing unit in which the bulb holder Serves 
Conveniently as a handle for the aerosol bomb. 
A further object is to provide a valve structure 

in which a capillary tube extends from the dis 
charge nozzle into a fluid delivery passageway 
and has a packing surrounding it, the inner end 
of the tube being sealed and the tube being pro 
vided with an opening that is normally exterior 
of the packing but may be adjusted to a position 
interior thereof for permitting fluid flow, the 
tube being returnable by Spring pressure and the 
valve being thereby openable by thumb pressure 
in opposition to the Spring pressure. 
With these and other objects in view, my in 

Vention Consists in the construction, arrange 
ment and combination of the various parts of my 
device whereby the objects contemplated are at 
tained, as hereinafter more fully set forth, point 
ed out in itiny clains and illustrated in the ac 
coin panying drawings, wherein: 

Figure 1 is a vertical sectional view through an 
3,erOSol bonheinb{dying my invention and show 
ing the device approximately full size. 

Figure 2 is an enlarged sectional view of the 
Valve structure of the bomb showing the valve 
in Open position as distinguished from the closed 
position of Figure 1; and 

Figuie 3 is a furtheir enlarged sectional view 
on the line 3-3 of Figure 2 showing details of 
Construction of the valve. 
On the acco inpanying drawing, I have used the 

reference character to indicate a container 
adaptable to contain liquid 2 under high pres 
Sule. The cottainer G has a botton and in 
its lipper end a threaded boss. S is soldsred or 
razed. 
A body finenber 

With a Sita oie gaSiet 3 interposed between the 
tWo to prevent leakage. The body B has a nozzle 
2 Screwed into it for projecting laterally there 

13 is screwed into the boss 6 
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from. The body is provided with a threaded 
nipple 22 projectiig in the opposite direction. 
A builh holder 24 is adapted to be screwed onto 

he nippie 22 and contains a bulb 2 of CO2 gas, 
air or the like Under higin pressure. The bulb 26 
has a puncturable cap 23 adapted to be propelled 
toward a piercing pin 39 in a well-known man 
ner by means of Screwing the bulb holder 24 into 
position. 
The piercing pin 3 is hollow So as to receive 

gaS from the bulb and Such gas passes through 
the threads of a plug 32 to a passageway 34 
leading into the boss 6 and the container iO, 
where it acts on the liquid 2 to displace the same 
as will hereinafter appear. The threads of the 
plug 32 permit but very slow flow of the gas. 
This arrangement prevents the possibility of the 
gas from the bulb being applied suddenly to the 
container f. 
Surrounding the neck of the bulb and spaced 

from the piercing pin 3 is a rubber sealing sleeve 
3 which seals the neck of the bulb relative to 
the body B as Soon as the bulb is associated with 
the body member and before its cap is pierced. 
A Syphon tube 38 is Screwed into the bottom 

of the body ninenber. B and terminates in a bell 
shaped reception fitting 4 at its lower end. The 
fitting 45 is located in a Sump 2 of the container 
botton f. 
The upper end of the syphon tube 38 com 

municates with a bore 44 in the body member B 
in which is slidably mounted the lower end of a 
capillary tube 46. The bore 44 is only slightly 
larger in diameter than the diameter of the cap 

sillary tube. 
Above the bore 44 is a packing Washer 48 held 

in position by a packing gland 50. The tube 46 
is slidable through the elements 43 and 5 and has 
an opening 52 normally located above the pack 
ing washer as shown in Figure 1. 
The tube 46 after extending upwardly bends 

laterally and enters the nozzle 20, being confined 
in a bore 54 thereof. The bend of the tube passes 
through the bottom of a cup member 56 and 

: through the side of a valve depresser 58. The 
cup and depresser are normally held in the raised 
position of Figure 1 by a spring or restoring 
means 69. They are limited in the upward di 
rection by a thumb button 62 having a projec 

ition 64 pivoted in a socket 66 of the body men 
ber B and a stop projection 68 engaging a cup 
shaped retainer . The retainer O is held in 
position by the nozzle 20. 
The capillary tube 46 is closed at its lower end, 

as indicated at 2 and together with its opening 
52 the packing Washer 48 and the bore 4 consti 
tutes a valve that prevents fluid flow When the 
parts are in the position of Figure 1. When the 
thumb button 62 is depressed it will, through the 
Valve depresser 58, bend the tube A6 inwardly of 
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its anchored discharge end in the bore 54 of the 
nozzle 2 and move the tube so that its opening 
52 is below the packing washer 48 instead of 
above it. This is the position shown in Figure 
2. The valve is now open and the liquid 2 under 
pressure can flow upwardly in the Syphon tube 
38 and the bore 44 and then through the opening 
52 into the capillary tube 66, finally discharging 
in the form of a very fine atomized spray indi 
cated at 74 in Figure 2. After the desired quan 
tity of liquid has been dispensed the thumb but 
ton 62 can be released whereupon the spring 69 
will propel the parts back to the initial position 
of Figure 1. This arrangement provides a very 
simple valve structure which will give long life 
and trouble free operation. 

It will be noted that the boss 6 extends down 
wardly into the container which precludes fill 
ing the container above the level of liquid shown 
in Figure 1. This leaves the necessary space for 
the introduction of gas under pressure from the 
bulb. 26. 
The external diameter of the capillary tube 46 

is but slightly Smaller than the internal diameter 
of the bore it as shown in Figure 3. In a valve 
of the size shown in Figure for instance the 
outer diameter of the tube may be approximately 
.028'' and the internal diameter of the bore 
about :006'' to .008' larger. This Will give a 
space all around the capillary tube that is .003' 
to 2004' wide. This results in a maximum area 
in the space between the tube and the bore of 
approximately .0008' which is only two twenty 
fifths of one percent of one square inch. This 
is the area over which the pressure in the syphon 
tube 38 is exerted against the packing washer 48. 
Being very small, the force (pressure X area) 
Will produce only approximately .12 lb. per Sq. 
in. pressure on the packing when the container 
is charged with gas at 150 pounds per square inch. 
The pressure on the packing is accordingly sub 
stantially negligible as distinguished from the 
pressures involved in most types of valves. 
From the foregoing specification it will be 

obvious that I have provided a simple type of 
refilable insecticide dispenser or aerosol bomb 
which can be conveniently charged with the re 
quired pressure for discharging liquid in aerosol 
form by a SSociation of a compressed gas bulb 
with the bomb. It Will be noted that the bulb 
holder is in such position with relation to the 
container and to the thumb button 62 that it 
Serves conveniently as a handle for Supporting 
the device and the thumb button can be readily 
depressed by the thumb of the hand holding the 
bomb. 
The valve acts as a positive seal when closed 

and the bomb can therefore be used intermit 
tently with long periods of non-use yet is always 
ready to use when needed. When the bomb is 
emptied of liquid, this fact is denoted by the dis 
charge of gas instead of liquid when the valve 
is Open. Refilling is readily accomplished by 
unScrewing the body member B from the con 
tainer () and after filling, the bomb is readily 
recharged with pressure from a bulb. These 
operations require a minimum of time. 
Some changes may be made in the-construction 

and-arrangement of the parts of my device with 
out departing from the real spirit and purpose 
of my invention, and it is my intention to cover 
by my claims any modified forms of structure or 
use of mechanical equivalents which may be 
reasonably included within their scope. 
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I claim as my invention: 
1. In an aeroSol bomb of the character dis 

closed, a container for liquid, "a body member 
renovably positioned on said container and hav 
ing a passage leading to the container, and a 
valve structure mounted in said body member for 

is COintrolling the discharge of liquid from said con 
tainer, said valve structure including a discharge 
nozzle mounted rigidly on said body member, a 
push button operable by the thumb of the hand 
holding said body member and a tube having a 
portion reciprocated thereby and another portion 
extending laterally to Said discharge nozzle and 
bending during the Valve opening and closing 
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operations, said first portion having a closed end 
in said passage, packing around said portion, said 
portion having a lateral opening adapted to be 
selectively located either inwardly or outwardly 
of Said packing. 

2. In a structure of the character disclosed, a 
body member having one portion adapted for 
communication with the interior of a container 
of liquid under pressure, and a valve for control 
ling the discharge of liquid from said body por 
tion through said body member comprising a 
tube slidably mounted in said body member, 
packing means around said tube, said tube being 
closed on its inner end and having an opening 
positionable outside or inside Said packing means 
to prevent or permit fluid flow respectively, said 
tube having a laterally extending discharge por 
tion terminating in a fixedly anchored discharge 
end and bendable between said end and the slid 
able portion of the tube to permit of such sliding 
in relation to said fixed discharge end. 

3. In a structure of the character disclosed, a 
container for liquid, and a valve for controlling 
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the discharge of liquid comprising an element 
having a passageway comunicating with said con 
tainer, a tube section slidable in said passageway 
and closed at its inner end, packing means 
around said tube section, said tube section having 
an opening positionable outside or inside Said 
packing, said opening when in Said inside position 
communicating with said passageway, said tube 
having a discharge Section, one end of which is 
fixed in relation to said element and said dis 
charge Section being bendable between the fixed 
end and the other end thereof, a manually en 
gageable element for sliding said first tube sec 
tion, and restoring means to return said element 
upon manual release thereof. 

ROBERT S. KNAPP. 
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