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3,703,976 1. 
HGH PRESSURESTORAGEVESSEL 

BACKGROUND AND OBJECTS OF THE 
INVENTION 

High pressure gas is typically stored in metal con 
tainers, usually in the shape of cylinders or spheres. 
The stress in the wall of a vessel increases as a ratio of 
the volume. Thus a vessel designed to store a large 
volume of gas at high pressures must have thick walls. 
A major problem with storage of large volumes of gases 
at high pressures is the danger involved. When a large 
volume vessel ruptures not only is there danger from 
the physical effect of such rupture but, in addition, if 
the gas contained is toxic or explosive other serious 
hazards exist. 
This invention provides a means for constructing a 

high pressure gas storage vessel which overcomes some 
of the problems with the existing type vessel. Particu 
larly, this invention provides a high pressure gas storage 
vessel which has a safety factor much greater than ex 
isting type high pressure gas storage vessels. 

It is therefore an object of this invention to provide 
an improved high pressure gas storage vessel and a 
method of constructing such vessel. 
More particularly, an object of this invention is to 

provide a method of constructing a high pressure gas 
storage vessel formed of a body of particles fused into a 
porous solid mass in which the high pressure gas is 
stored in the pores. 
These general objects as well as other objects of the 

invention will be fulfilled by the method of manufactur 
ing a high pressure storage vessel and the high pressure 
storage apparatus set forth in the following description 
and claims, taken in conjunction with the attached 
drawings. 

DESCRIPTION OF VIEWS 

FIG. 1 is an external appearance of a high pressure 
gas storage vessel manufactured according to the 
method of this invention. 

FIG. 2 is a cross-sectional view taken along the line 
2-2 of FIG. 1. 

DETALED DESCRIPTION 

Referring to the drawings, a high pressure vessel 
manufactured according to the invention is shown. The 
vessel, appearing in external view of FIG. 1, includes a 
body 10 having a conduit 12 extending therefrom. Gas 
is conducted into and away from the vessel body 10 by 
conduit 12. 

Referring to FIG. 2 the construction of the vessel is 
best shown. The vessel body is formed of particles 14 
which are formed into a porous solid mass. The solid 
particles 14 are shown to be spherical although this 
configuration is not essential to the invention. The par 
ticles 14 may be shot, crystals, or the like formed of 
metal or plastic. Particles 14 are formed into a solid 
mass such as by sintering or crystalization into a porous 
structure. Received within the fused solid mass of parti 
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cles 14 is one end of tubing 12. The tubing is preferably 
provided with apertures 16 to afford improved commu 
nication between the pores of the fused body and the 
interior of the conduit 12. 
The third portion of the vessel is an impervious 

covering 18 which encapsulates and seals the body 10. 
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2 
The covering 18 is a homogenous material, such as 
plastic or metal, which extends inwardly into the in 
terstices between the particles 14 to a selected depth of 
penetration of the total exterior surface of the vessel. 

METHOD OF MANUFACTURING 

The high pressure gas storage vessel is manufactured 
by the following steps: 

1. A mass of particles 14 is molded about one end of 
conduit or tubing 12 into the desired configuration and 
size of the vessel desired. Such molding may preferably 
be done in a crucible or other heat resistant container 
having an interior shape of the desired external con 
figuration of the vessel. 

2. The molded mass of particles is sintered at a tem 
perature and under conditions such that the particles 
fuse at their contact points into a monolithic porous 
structure. Sintering temperatures, durations, and con 
ditions depend primarily upon the material utilized. For 
instance, if the vessel is formed of lead powder or lead 
shots the sintering temperature and duration will be 
that just sufficient to bring the lead powder or shots to a 
temperature wherein the powder elements or shots fuse 
to each other without totally melting. If steel powder, 
pellets or shot is utilized, rather than lead, then obvi 
ously higher temperatures will be required. If plastic 
material is utilized, a lower temperature will be 
required. The sintering may take place in an inert en 
vironmentif desired. To insure that the gas surrounding 
the individual particles is the desired inert gas the mold 
bearing the mass of particles may be subjected to 
evacuation prior to introduction of the desired inert gas 
so that all interstices are filled with the inert gas during 
the sintering process. 
When the particles are crystalline the fusing step may 

include soaking the mass of particles at a temperature a 
few degrees below sintering temperature for a relative 
ly long period so that the whole mass bonds into a sin 
gle porous crystalline structure. 

3. After the sintering process during which the 
molded mass of particles is fused into a homogenous 
porous structure, the covering 18 is applied. The cover 
ing may be of a variety of materials, an example being 
uncured epoxy. The epoxy preferably is forced to 
penetrate into the porous structure for a given depth of 
penetration surrounding the entire mass. This may be 
accomplished by subjecting the fused porous mass to a 
pressurized bath of such uncured epoxy wherein the 
uncured epoxy is forced into the porous structure for a 
given depth. Another means of forcing the covering 
material 18 to penetrate the exterior of the porous 
structure includes subjecting tubing 12 to a vacuum to 
pull the covering material into the porous structure. 
The combination of exterior pressure with vacuum ap 
plied to the tubing 12 may also be used. Liquid metal 
may be utilized in the same way to form covering 18. 

4. The covering 18 is then permitted to solidify. 
Where the covering is uncured epoxy the final step is 
the curing of the epoxy to form a solid impervious 
covering. 
The method of manufacturing the high pressure gas 

storage vessel and the vessel so manufactured 
described herein fulfills the objectives above set forth. 
It can be seen that many alternate embodiments of the 
invention may be employed. The shape of the vessel so 
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manufactured may vary considerably. If the high pres 
sure gas is utilized in conjunction with a vehicle or 
other type of machinery the vessel may take the form of 
a part of the structure of such machinery or vehicle, 
thus serving a dual function. 
While the invention has been described with a cer 

tain degree of particularity it is manifest that many 
other changes may be made without departing from the 
spirit and scope of this disclosure. It is understood that 
the invention is not limited to the specific embodiment 
or the specific steps which have been described for pur 
poses of exemplifying the invention but the invention is 
to be limited only by the scope of the attached claim or 
claims, including the full range of equivalency to which 
each element or step thereof is entitled. 
What is claimed is: 
1. A high pressure gas storage vessel comprising: 
a solid porous body of sintered particles; 
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a conduit having one end received within said porous 

solid body, the conduit extending from the body 
and providing means of conducting gas to and 
from said body; and 

an impervious covering encapsulating and penetrat 
ing said porous body to a selected depth. 

2. A high pressure gas storage vessel according to 
claim 14 in which said body is ofsintered discrete parti 
cles. 

3. A high pressure gas storage vessel according to 
claim 1 in which said body is of fused crystals, the body 
thereby being of porous crystalline structure. 

4. A high pressure gas storage vessel according to 
claim 1 in which said impervious covering is epoxy. 

5. A high pressure gas storage vessel according to 
claim 1 in which said impervious covering is metal. 
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