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The present invention relates generally to a gas valve 
for use in control in the passage of gas into a fluid container 
and more particularly to an improved air check valve for 
use in venoclysis equipment. 

Generally venoclysis equipment consists of a fluid con 
tainer holding a substantially greater amount than an ordi 
nary hypodermic syringe, an outlet for the container at 

1 tached to a length of flexible tubing having a hypodermic 
cannula on the end thereof, and an air inlet for the 
container. The devices of the prior art for controlling 
the inflow of air and other fluids into the venoclysis 
containers have been various and sundry. Included in the 
prior art devices are internal air bleeds such as a stand-pipe 
projecting into the container and projecting above the level 
of fluid therein when in an inverted position, ball check 
valve secured to the container closure, and bulky external 
liquid air filters. . . . 
The air valves or air bleeds of the prior art, are rela 

tively expensive or cumbersome and are not suitable for use in disposable venoclysis equipment. 
It is an object of the present invention, therefore, to 

provide an improved air valve which can be manufactured 
very economically. 

It is another object of the present invention to provide 
an air valve which is extremely simple in construction. 

It is still another object of the invention to provide 
an air valve which employs no moving parts and thereby 
eliminates the danger of mechanical failures. 

It is still another object of the invention to provide an 
improved closure for venoclysis containers. 

Other objects of the invention will be evident from the 
detailed description and claims to follow. 

Referring to the drawing: 
Figure 1 is a fragmentary vertical sectional view of a 

closure cap on avenoclysis bottle showing one embodiment 
of the improved air valve of the present invention and a 
drip tube connected therewith. 

Figure 2 is a bottom plan view of the closure cap shown 
in Figure 1 with the drip tube removed. 

Figure 3 is a fragmentary vertical sectional view of a 
modified closure cap and air valve. 

Figure 4 is a fragmentary vertical sectional view of a 
still further modified form of closure cap and air valve. 

Figure 5 is a vertical sectional view of an air valve suit 
able for use with venoclysis containers having penetrable 
closures without a passage extending therethrough. 

Referring specifically to the drawing the improved ap 
paratus herein illustrated is shown employed in connec 
tion with a glass or other suitable bottle represented by 
numeral 11, being suspended in inverted position so that 
its neck 12 projects downwardly. The neck 12 is pro 
vided with suitable external screw threads 13. A cap. 14 
preferably formed of hard rubber or plastic material or 
other suitable material is provided with internal screw 
threads so as to fit the external threads on the neck of 
the bottle. 
The end wall 15 of the cap 14 is provided with a central 
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opening 16 and a relatively soft rubber member 17 asso 
ciated with the rigid cap member 14. The resilient rub 
ber member 17 comprises a main disk portion 18 of such, 
size that a preferable portion of the disk is adapted to over 
lap a portion of the cap end 15 so that such preferable 
portion is disposed between the lip 19 of the bottle and 
the end wall 15 of the rigid cap member. The disk 18 
therefore serves as a gasket to assure a fluid tight seal 
between the cap 14 and the bottle 11. The resilient mem 
ber 7, is anchored to the cap by being provided with a 
portion which extends outwardly through the cap open 
ing 16 and beyond the outer wall of the cap, and an up 
wardly projecting annular rib. 20. 
On the inner surface of the resilient member 7 is pro 

vided an upstanding or inwardly projecting cylindrical por 
tion 21, and in co-axial alinement with the said inwardly. 
projecting portion there is provided an outwardly or down 
wardly projecting cylindrical portion 22 which terminates 
in an inwardly tapering portion 23 of reduced diameter. An 
axial passage 24 extends through projecting members, 21 
and 22 to provide an outlet opening for the fluids in the 
bottle 1. Since in some instances the liquid which is 
administered from the bottle must be passed through a 
strainer before it enters the tubing on its way to the in 
jecting needle, a strainer may be secured to the inwardly 
projecting member 21 and extends inwardly into the fluid 
within the container. And, as shown in Figure 1, it is 
often desirable to have a means for determining the rate 
of out-flow of fluid from the bottle 11 and this is facili 
tated by having a sight glass or drip tube. 40 secured to 
the outwardly projecting member 23 of the closure. The 
resiliency of the projecting member 23 permits an air tight 
seal between the drip tube 40 and the projection 23 of 
the closure member. A length of flexible tubing, 41 is 
secured to the lower end of the drip tube 40 and a flow 
control device. 42 is positioned transversely of the tube 

40 

between the drip tube 40 and the hypodermic needle 
adapter 43. If desired the drip tube can be provided with 
a strainer element. 

Alongside the downwardly projecting portion 22 there 
is also provided another but smaller downwardly extend 
ing projection 25 which is generally cylindrical in form 
and is provided with an opening 27 therethrough. A fit 
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ting 26 is removably secured to the Smaller projection 25 
and consists of a means for controlling the entrance of 
air or other fluids into the bottle i. 
The fitting 26 is comprised generally of cylindrical side 

walls of stainless steel, aluminum, plastic, glass, or the like 
and at its inner end is flared slightly outwardly as at 28 
to facilitate securing the fitting 26 to the smaller projec 
tion 25 of the closure member. The outer end of the fit 
ting 26 is flared slightly inwardly to provide a restricted 
opening 29 which serves as an air passage and provide a 
retaining means for fiberous material as will be more 
specifically described hereinafter. Within the interior of 
the fitting 26 is disposed a wad of water repellant fiberous 
material 30, such as glass wool or fiber glass which has 
been treated with a silicone composition, which serves to 
prevent the flow of liquid outwardly therethrough but per 
mits the passage of air or other gases therethrough. 

In some instances it is desirable to eliminate the drip. 
tube 40 and the fitting 26 with the projection 25 of the 
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resilient member 17, as shown in Figure 3 of the drawing. 
The passage 27 of resilient member 17' is provided with 
an enlarged portion which forms a small container-like 
pocket 31 on the inner surface of the resilient member 
a 7". In the pocket 31 is inserted a compact mass of 
water repellent fibrous material 30, which serves as a 
means for controlling the passage of air into the bottle il. 

It is also desirable in some instances, as illustrated 
in Figure 4 of the drawing, to provide a small plastic or 
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metallic container 32 for holding a compact mass of 
fibrous water repellent material 30, such as glass fibers 
which have been treated with a silicone composition. 
The container 32 is readily inserted into the resilient 
member 17' and is held securely therein. - 
The further embodiment of the present invention show 

ing a modified form of air valve in Figure 5 comprises 
a cylindrical main tube 33 having a constricted portion 34 
intermediate the ends thereof and outwardly flaring side 
walls 35 extending rearwardly therefrom. A tubular 
member 36 having a bore 37 therethrough is inserted 
into the end of the cylindrical member 33 opposite the 
flared walls and the end of which abuts the restricted 
area 34 of the cylindrical body 33. A closure piercing 
cannula 38 is secured to the member 36 and extends out 
wardly therefrom. In the body of the main cylindrical 
member opposite the needle containing a section 35, a 
compact mass of water repellent fiberous material, such 
as fiber glass having the surface thereof treated with a 
silicone composition, is placed between the flared walls 
35 of the cylindrical tube 33 and serves to prevent the 
out-flow of liquids from the bottle 11 but permits the 
entry of air. 

In the preferred embodiment of the invention, the water 
repellent fiberous material employed is glass fiber which 
has been treated with a silicone composition to render 
the fibers strongly water repellent. The glass fibers comi 
monly designated as "fiber glass' were used and are com 
prised of very fine filaments of glass having an individual 
fiber diameter of between about .00010 and .00014 inch. 
The fiberglass as employed are in the form of bundles of 
fibers, said bundles having a diameter from one quarter 
to one half inch and having a weight of from 1 to 5 
grams per yard. The fiber bundles are in the form of 
continuous length wound on a suitable spindle or the 
like. 
A method of treating the glass fibers with silicone which 

has been found suitable for rendering the fibers strongly 
water repellent comprises dipping 6 inch lengths of the 
glass fiber in a 5% solution of methyldiethoxysilane dis 
solved in trichloroethylene as the solvent. The excess 
silane solution is removed from the glass fiber by passing 
the fibers which have been immersed in the silicone solu 
tion through a pair of wringers or the like which squeezes 
the excess solution therefrom. Final traces of the sol 
vent are removed and the silicone composition rendered 
insoluble by means of a curing process consisting of heat 
ing the fibers in an oven having a temperature of about 
120° C. for a period of between about 10 to 15 minutes. 
The glass fiber thus treated has an imperceptibly thin 
coating of silicone on the surface thereof which renders 
the fibers strongly water repellent. 

Other silicone compositions can be used to treat the 
glass fiber, including emulsions or solvent solutions of 
the polyorganosiloxanes, such as polydimethylsiloxane 
and the fibers thus treated are processed in the same 
manner as when treated with a solution of the methyldi 
ethoxysilane, except that a curing temperature of between 
about 230° C. and 300° C. is employed. If desired, the 
fibers can also be treated with chlorosilane vapor and 
cured in the usual manner. It should thus be evident 
that any suitable silicone composition which can be con 
veniently handled and applied to the surface of the fibers 
can be employed in the present invention and therefore 
this invention is not limited to the use of any particular 
composition for rendering the fibers strongly water re 
pelent. The concentration of the silicone solutions em 
ployed may be varied widely and satisfactory results are 
obtained when employing solutions having between about 
1 and 20% silicone composition. If desired, two or more 
of the known silicone compositions may be combined in 
order to render a particular fiber strongly water repellent. 
The present invention employs as its preferred embodi 

ment glass fibers; and particularly those having a diameter 
of between about .00010 and .00014 inch in diameter, be 
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4. 
cause of their very soft texture, the ease with which they 
can be manipulated, and their very great surface area per 
unit weight. Glass fibers having a substantially larger 
diameter, such as glass wool fibers, have also been suc 
cessfully employed in the present invention after having 
the surface thereof rendered water repellent by treating 
with the silicone compositions as described herein. Glass 
fibers in general are particularly suitable for use in the 
present invention where a silicone treatment is employed. 
to render the fiberous material water repellent because of 
the similarity in chemical composition of the silicones and 
the glass fibers. The silicon dioxide of the silicones ap 
pears to form a particularly coherent bond with the silica 
of the glass fibers. 

It should be understood, however, that fiberous mate 
rial other than glass fibers can also be employed in the 
present invention. For example, cotton fibers treated 
with the 5% solution of methyldiethoxysilane have been 
used in place of the silicone treated fiber glass in an air 
filter with satisfactory results. Other fibers, such as silk 
fibers, rayon fibers, nylon fibers, and other animal, vege 
table, mineral or synthetic fibers which have the surface 
thereof treated with silicone or other compositions to im 
part thereto the desired water repellent properties, or 
synthetic fibers such as "Vinyon,' a vinylchloride-vinyl 
acetate copolymer, or "Dynel,' a vinylchloride-acryloni 
trile copolymer which inherently have strong water re 
pelient properties can also be employed in the present 
invention. 

In operation, when the glass bottle 11 shown in Figure 
1 is filled with an intravenous aqueous solution and in 
verted so that the neck thereof is in a downwardly ex 
tending position, the aqueous solution passes downwardly 
through openings 24 and 27 in the resilient member 17. 
The flow control means 42 is adjusted to prevent the 
escape of liquid through the flexible tube 4.1. The 
aqueous solution which passes downwardly through pas 
sage 27 into fitting 26 comes into contact with the water 
repellent fiberous material 30. The surface characteris 
tics of the fiberous material 30 are such that the water 
contacting the individual fibers is strongly repelled. Suf 
ficient upward pressure is created within the fiberous 
mass to counteract the downward pressure of the water 
on the fiberous mass and prevents the out-flow of aqueous 
Solution through the fitting 26. As the aqueous solution 
is withdrawn from the bottle 11 through the flexible 
tubing 4 and the pressure within the bottle is reduced 
below atmospheric pressure, the air passes upwardly 
through the fibers 30 in fitting 26 and enters the bottle 11 
until the pressure within the bottle 11 is approximately 
the same as the atmospheric pressure. In the foregoing 
manner, air is allowed to bleed into the bottle as required 
without permitting the fluid to escape through the fit 
ting 26. 

It will be evident that the mass of fibers 30 serves also 
as an air filter so as to prevent dust particles or the like 
entering the interior of the bottle or contaminating the 
aqueous solution. It has also been found that the fiberous 
mass serves as a bacterial filter in the same manner as 
does a wad of cotton which is commonly used in the 
air bleeds in common use. Since the fibers of the present 
invention are not appreciably wetted by the liquid in 
contact therewith, they are immediately effective as a gas 
valve, do not change in volume when in use, and remain 
effective as a gas valve for practically an indefinitely long 
period. 
The gas valve of the present invention as illustrated 

herein has been successfully employed with venoclysis 
Solutions and other chemical solutions. For example, the 
herein disclosed silicone treated glass fibers have been 
used with excellent results as an air valve in contact with 
water, distilled water, aqueous isotonic sodium chloride 
solutions, aqueous sodium carbonate solutions (pH ap 
proximately 10), aqueous alcohol solutions; acidic solu 
tions, Such as aqueous citric acid solutions; and non 
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aqueous polar solvent solutions, such as propylene glycol 
and ethylene glycol. It will thus be evident that the term 
"water repellent” as used in the specification and claims 
is intended to include aqueous solutions in general as well 
as water per se. Moreover, it should be apparent that 
the invention is not confined to use with aqueous solutions 
but is equally applicable to non-aqueous solutions, in 
each instance the fibers of the mass of fiberous material 
employed having inherent liquid repellent properties or 
being coated with a liquid repellent composition which 
provides a surface coating repellent to the particular 
liquid to be placed in contact therewith. 
While the present invention has been shown embodied 

only in venocylsis equipment, the invention herein dis 
closed can also be used as an air or gas valve in other 
apparatus where it is necessary or desirable to prevent the 
out-flow of liquid and permit the free passage of air or 
other gas. A compressed disk or wad of fibers of the 
type herein disclosed or mixtures thereof can be used as 
an air or gas valve wherever it is desired to have a valve 
through which air or gas can pass in either direction while 
preventing the passage of a liquid therethrough. 

Others may readily adapt the invention for use under 
various conditions of service by employing one or more 
of the novel features disclosed or equivalents thereof. As 
at present advised with respect to the apparent scope of 
our invention, we desire to claim the following subject 
matter. 
We claim: 
1. A gas pervious liquid barrier comprising a body 

member having a passage therethrough adapted to be 
used in combination with a venoclysis fluid container, and 
a compact mass of fiberous material having the surface 
of the fibers of said mass repellent to the liquid placed 
in contact therewith disposed transversely of said passage 
intermediate the ends thereof, said mass being impervious 
to the liquid placed in contact therewith and pervious to 
gases. 

2. A gas pervious liquid barrier comprising a body 
member having a passage therethrough adapted to be 
used in combination with a venoclysis fluid container, and 
a compact mass of fiberous material having the surface 
of the fibers thereof coated with a liquid repellent com 
position disposed transversely of said passage intermediate 
the ends thereof, the said mass being impervious to the 
liquid in contact therewith. 

3. A gas pervious liquid barrier comprising a body 
member having a passage therethrough adapted to be 
used in combination with a venoclysis fluid container, and 
a compact mass of fiberous material having the surface 
of the fibers thereof coated with a silicone composition 
disposed transversely of said passage intermediate the 
ends thereof, the said mass being impervious to aqueous 
solutions. 

4. A gas pervious liquid barrier comprising a body 
member having a passage therethrough adapted to be 
used in combination with a venoclysis fluid container, and 
a compact mass of glass fibers having the surface of the 
said fibers coated with a liquid repellent composition dis 
posed transversely of said passage intermediate the ends 
thereof, said mass being impervious to liquids in contact 
therewith. 

5. A gas pervious liquid barrier comprising a body 
member having a passage therethrough adapted to be 
used in combination with a venoclysis fluid container, and 
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6 
a compact mass of glass fibers having the surface thereof 
coated with a silicone composition disposed transversely 
of said passage intermediate the ends thereof, said mass 
being impervious to aqueous solutions in contact there 
with. 

6. A gas pervious liquid barrier comprising a body 
member having a passage therethrough adapted to be 
used in combination with a venoclysis fluid container, and 
a compact mass of cotton fibers having the surface of the 
said fibers coated with a liquid repellent composition dis 
posed transversely of said passage intermediate the ends 
thereof, said mass being impervious to a liquid placed 
in contact therewith. 

7. A gas pervious liquid barrier comprising a body 
member having a passage therethrough adapted to be 
used in combination with a venoclysis fluid container, and 
a compact mass of cotton fibers coated with a silicone 
composition disposed transversely of said passage inter 
mediate the ends thereof, said mass being impervious to 
water in contact therewith. 

8. A gas pervious liquid barrier comprising a body 
member having a passage therethrough adapted to be 
used in combination with a venoclysis fluid container, and 
a compact mass of synthetic fibers having the surface of 
the fibers strongly repellent to a liquid in contact there 
with disposed transversely of said passage intermediate 
the ends thereof, said mass being impervious to liquids 
in contact therewith and pervious to gas. 

9. A compact mass of fiberous material substantially 
as in claim 8 wherein the fibers are comprised of a vinyl 
chloride vinylacetate copolymer. 

10. A compact mass of fiberous material substantially 
as, in claim 8 wherein the fibers are comprised of a vinyl 
chloride acrylonitrile copolymer. 

11. An apparatus for intravenous administration of 
liquids comprising, a bottle closure suitable for detach 
ably securing to the said bottle having an air inlet and 
at least one fluid outlet passages therethrough, a support 
means for a valve means on said air inlet closure as 
sociated with said passage which prevents the out-flow 
of liquids from the bottle while permitting gases to enter 
therethrough when the pressure within the said bottle is 
less than atmospheric pressure, said valve means mounted 
on said support means comprising a compact mass of 
fiberous material having the surface of the fibers of said 
mass repellent to the liquid placed in contact therewith, 
thereby rendering the said mass impervious to said liquid 
and pervious to gases. 

12. An air inlet and filter means for use with venocylsis 
apparatus comprising, a body member having a passage 
therethrough, a piercing cannula secured in said passage 
at one end of said body member and extending outwardly 
therefrom, and a compact mass of fiberous material dis 
posed in the other end of said body member transversely 
of the said passage, said fiberous material comprised of 
fibers having liquid repellent surface characteristics ren 
dering the said mass impervious to the liquid placed in 
contact therewith and pervious to gases. 
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