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3,228,298 
RIFLE BARREL 

Andrew J. Grandy, 2707 Grant Ave., North Hills, Pa., 
and John J. Donnelly, Jr., 3 Laurel Lane, Levittown, 
Pa. 

Filed Apr. 20, 1960, Ser. No. 23,582 
5 Claims. (Cl. 89—16) 

(Granted under Title 35, U.S. Code (1952), see. 266) 

The invention described herein may be manufactured 
and used by or for the Government for governmental 
purposes without the payment to us of any royalty 
thereon. 

This invention relates to the structure of pressure 
vessels, and has for its principal object the provision 
of an improved wall structure whereby the weight of 
such vessels may be greatly reduced without impairing 
their ability to withstand the pressures imposed upon 
them during their normal use. 

Various attempts have been made to reduce the weight 
of vessels which are required to withstand high internal 
pressures. These attempts have largely involved the sub 
stitution of one material for another. For example, it has 
been proposed to substitute aluminum titanium or ?ber 
glass for steel. The ability of such substitute materials 
to ‘withstand pressures in the neighborhood of 10,000 
pounds per square inch or more, however, has not 
proved altogether satisfactory. 

In accordance with the present invention, this di?iculty 
‘is minimized by making the vessel wall in the form of 
a metal liner which is prestressed in compression by a 
surrounding layer of ?berglass reinforced plastic, metal 
or the like as hereinafter explained. This metal liner 
(1) may have a smooth exterior (2) may be grooved, or 
(3) may have wires or other structural members between 
it and the surrounding layer. Depending on the stress to 
be withstood by the vessel, the wall may include a mul 
tiplicity of layers surrounding the liner. Where the 
vessel is a gun barrel, the wire or ridges in between the 
liner and the outer layer may be arranged to ri?e the 
barrel automatically in response to the gas pressure inci 
dentto the ?ring of the weapon. 

The invention will be better understood from the fol 
lowing description when considered in connection with 
the accompanying drawings and its scope is indicated by 
the appended claims. 

Referring to the drawings: 
FIG. 1 is a fragmentary sectional view of a pressure 

vessel wall wherein the exterior surface of the metal liner 
is smooth, 

FIG. 2 illustrates a modi?cation wherein the outer 
surface of the metal liner is grooved, these grooves having 
a desired n'?ing pitch in the case of a gun barrel, 
FIG. 3 shows the intermediate layer as consisting of a 

plurality of wires which may be parallel with the axis of 
the vessel or at an angle with this axis. 

FIG. 4 shows the wall as having rectangular members 
between the liner and outer ?berglass reinforced plastic, 

FIG. 5 differs from FIGS. 3 and 4 in that it shows the 
wall as consisting of a plurality of intermediate layers, 

FIG. 6 is a sectional view of a gun barrel showing the 
contour of the liner prior to ?ring of the gun, 
FIG. 7 is a similar view illustrating how the liner is 

deformed to provide a ri?ing which may be transient or 
permanent depending on the elastic limit of the liner, 
and 
FIGS. 8 and 9 illustrate a modi?ed type of gun barrel 

which is lighter than that of FIGS. 6 and 7. 
The pressure vessel wall of FIG. 1 includes a liner 10 

which may be sheet steel formed into the desired shape 
of the vessel. Surrounding the liner 10 is a layer of 
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?berglass reinforced plastic 11. The layer 11 consists 
of glass roving and resin proportioned in the order of 70 
percent of the glass roving to 30 percent of the resin. 
Since the modulas of elasticity of steel is around 
30,000,000 pounds per square inch and that of the ?ber 
glass reinforced layer is around 10,000,000 per square 
inch, it is necessary that the liner 10 be prestressed in 
compression by the layer 11 in order to fully utilize the 
strengths of the two materials. 

This can be accomplished by various methods. One 
satisfactory method is to apply the plastic layer to the 
liner and stress this composite structure in compression 
while curing the plastic layer. Since the layer 11 is 
thermohardening, this leaves the liner prestressed in 
compression. 
A satisfactory method of applying the layer 11 to the 

liner 10 is to draw the ‘glass roving through powdered 
resin as it is wound on the liner at high speed and brush 
ing a layer of resin on the outer surface of the composite 
structure. The layer 11 is then heated to polymerize its 
constituents after which it is cooled and the pressure 
is removed, leaving the liner pre-stressed in compression. 
The plastic layer is similarly applicable to the wall struc 
tures illustrated by FIGS. 2, 3 and 4. . 

In the structure of FIG. 2, a plurality of ridges or risers 
12 are an integral part of the liner 10 and may be 
formed thereon by milling or other appropriate manipu 
lation. 
The structures of FIGS. 3 and 4 differ from that of 

FIG. 2 in that ridges 12 are replaced by wires 13 or rec 
tangular structural members 14. 

It has been found that a vessel having a wall of any 
of the above described types weighs only about three 
fourths as much as a solid'metal walled vessel capable of 
withstanding the same pressure. Obviously any desired 
number of additional layers 11' and 13' of metal and 
plastic may be added, as indicated by FIG. 5, if greater 
strength is desired. 
FIGS. 6 and 7 illustrate how the wall of FIG. 2 may 

be utilized in a gun barrel. In these ?gures, the space 
between the lands or ridges 12 conform to the desired 
ri?ing of the gun. FIG. 6 indicates the inner contour of 
the liner 10 prior to the ?ring of the gun and FIG. 7 
indicates how this contour is deformed by the pressure 
generated by the ?ring of the gun. While this pressure 
is at the rear of the projectile, it is found that the ri?ing 
effect proceeds along and somewhat in advance of the 
projectile and cooperates with a rotating band to spin 
the projectile. 

In the static or un?red state, the interior of the liner 
10 is essentially a smooth bore. Upon the application 
of su?icient pressure, however, the ri?ing appears in the 
form of the corrugations 15 of FIG. 7. Interference of 
the rotating band of the projectile with these corrugations 
imparts spin to the projectile. 
The gun barrel illustrated by FIG. 8 differs from that 

of FIGS. 6 and 7 in that steel wires 16 are laid upon the 
liner or tube with the desired twist about the axis of the 
tube and ?berglass reinforced plastic laid over the tube 
and wires. This results in a barrel which is relatively light 
and is capable of imparting spin to the projectile. In a 
further modi?cation, the wires 16 are laid in grooves 17, 
as indicated by FIG. 9, and thereafter given a coating of 
?berglass reinforced plastic. 
The above described wall structures have the advantage 

that (1) they eliminate or minimize the machining re 
quired to ri?e gun tubes, (2) they are light as compared 
to presently available structures, and (3) they make possi 
ble the employment of ri?ing in ri?e tubes having wall 
thicknesses that would prohibit standard ri?ing pro 
cedures. 
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We claim: 
1. In a ri?e barrel, the combination of an outer tube 

consisting of a ?berglass reinforced plastic, an inner 
metal ?exible tube having a smooth bore and substan 
tially coextensive in length with said outer tube, and a 
plurality of risers spaced apart extending between said 
tubes longitudinally thereof and having a longitudinal 
twist conforming to a desired ri?ing of said barrel, said 
outer tube exerting through said risers a force whereby 
said inner tube is prestressed in compression and the wall 
of said inner tube having a thickness such that said 
smooth bore is changed to a ri?ed bore by ?exure upon 
the application of a predetermined gas pressure therein. 

2. A ri?e barrel according to claim 1 wherein said 
risers and said metal tube are a one-piece member. 

3. A ri?e barrel according to claim 1 wherein said 
risers are separate members. 

4. A ri?ed barrel comprising an inner cylindrical tube, 
a plurality of wires secured to the outer surface of the 
inner tube, the wires following a generally spiral path 
thereon in spaced generally parallel relation to each 
other, an outer tube, said inner tube inserted inside said 
outer tube, the size of the outer tube such that the said 
spaced parallel Wires secured to the outer surface of the 
inner tube bear against the inner surface of the outer 
tube reinforcing thereby the wall portion of the inner 
tube covered by the wires, the wall portions of. the inner 
tube between the Wires yieldable so that if a projectile 
is ?red through said barrel, the resulting pressure in the 
inner tube deforms the yieldable portions of the wall of 
the inner tube toward the inner surface of the outer tube 
while the reinforced wall portions of the inner tube be 
neath the spirally positioned wires do not deform and 
serve thereby as the ri?ing. 

4 
5. A ri?ed barrel comprising an inner cylindrical tube, 

a plurality of risers on the outer surface of the inner 
tube, the risers following a generally spiral path thereon 
in spaced ‘generally parallel relation to each other, an 

5 outer tube, said inner tube inserted inside said outer tube, 
the size of the outer tube such that the said spaced parallel 
risers on the outer surface of the inner tube bear against 
the inner surface of the outer tube reinforcing thereby 
the wall portion of the inner tube covered by the risers, 

10 the wall portions of the inner tube between the risers 
yieldable so that if a projectile is ?red through said 
barrel, the resulting pressure in the inner tube deforms 
the yieldable portions of the wall of the inner tube to 
ward the inner surface of the outer tube while the rein 

15 forced wall portions of the inner tube beneath the 
spirally positioned risers do not deform and serve thereby 
as the ri?ing. 
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