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(54) COMPOSITE TUBE FOR GUN BARREL carbon ?bers being aligned parallel With the longitudinal 
bore axis of the liner and under compression along the 

(76) IIlVeIltOfI David B- Smith, Vancouver, WA (Us) longitudinal bore axis; a muZZle piece attached to the muZZle 
end of the barrel; and a breech piece attached to the breech 

Correspondence Address: end of the barrel, so that any vibrations transmitted along the 
Gerald E- Helget longitudinal bore axis of the liner are absorbed by the resin 
RIDER: BENNETT, EGAN &ARUNDEL matrix material and so that any vibrations reaching the 
Suite 2000 muZZle piece and breech piece are re?ected back into the 
333 8- Seventh Street resin matrix material and thus absorbed. A method of 
Minneapolis’ MN 55402 (Us) manufacturing the composite tube for a gun barrel consists 

of the steps of: 
(21) Appl. No.: 09/765,247 

a) grinding the metal liner doWn from its original 
(22) Filed; Jam 18, 2001 thickness to a greatly reduced thickness; 

b) applying the resin matrix material in layers about the 
metal liner by Wrapping a carbon ?ber mat With 
embedded resin about the metal liner under extreme 
pressure, until a suitable thickness of resin matrix 
material has been applied to the metal liner; 

Related US. Application Data 

(62) Division of application No. 09/343,868, ?led on Jun. 
30, 1999, noW Pat. No. 6,230,429. 

Publication Classi?cation c) compressing the Wrapped resin matrix material; 

(51) Int C] 7 F41A 21/00 d) heating the Wrapped resin matrix material and 
(52) U Ci ................................................... .. 42/76 02 enclosed metal liner While maintaining Compression 

. . . .......................................................... .. . on the resin matrix material to Cure the resin matrix 

(57) ABSTRACT material; 
e) lathing and sanding the cured resin matrix material 

A com osite tube for a un barrel consists of: an inner _ 
p g to the proper diameter for a gun barrel; and tubular metal liner de?ning a longitudinal bore axis; a resin 

matrix material surrounding the liner, the resin matrix mate- f) attaching the muZZle piece and breech piece to the 
rial containing a plurality of elongate carbon ?bers, the gun barrel With the adhesive material. 
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COMPOSITE TUBE FOR GUN BARREL 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a composite tube for a gun 
barrel and more particularly to a composite tube including 
carbon ?bers and a resin matrix material, With breech and 
muZZle pieces attached to the gun barrel by an adhesive or 
threads and enclosing the resin matrix material, so that 
vibrations in the barrel are re?ected into the resin matrix 
material by the breech and muZZle pieces. 

[0002] Composite gun barrels are desirable because they 
permit the construction of lightWeight ?rearms. A composite 
barrel such as one constructed from a tube made of carbon 
?ber and epoxy resin materials, hoWever, typically lacks 
sufficient stiffness to maintain its integrity for accurate 
reproducible ?ring. Even When the composite barrel 
includes an inner tubular liner, a ?rearm having such a 
composite barrel tends to be less accurate than a ?rearm 
having a conventional barrel. 

[0003] Acomposite tube and method of manufacture for a 
gun barrel is disclosed in US. Pat. No. 5,600,912, herein 
incorporated by reference, and invented by the same inven 
tor. While the composite tube there disclosed has certain 
advantages over the prior art, the inventor has found that the 
improvements disclosed and claimed herein add greatly to 
the accuracy of ?re of the gun barrel. 

[0004] More particularly, the receiver of a ?rearm in 
combination With a steel barrel acts like a bell. Since the 
steel barrel is of one homogeneous material, When a car 
tridge is ?red, the entire system vibrates at a particular 
frequency. Such vibrations are generally detrimental to the 
performance of the barrel. 

[0005] Such vibrations travel doWn the length of the barrel 
as soon as the trigger is released and the cocking piece 
strikes the primer of the cartridge, due to metal-to-metal 
contact in and all-metal structure. Upon ignition, these 
vibrations or harmonics increase. As the vibrations travel 
doWn the barrel, they cause the barrel to vibrate at a group 
of frequencies. In the past, part of the art of gunsmithing Was 
to achieve appropriate barrel length to be consistent With the 
Wavelength of these frequencies to minimiZe barrel vibration 
Barrel vibration causes a bullet to be de?ected from the 
target line, resulting in inaccuracy of ?re. 

[0006] US. Pat. No. 5,600,912 disclosed a barrel Which 
helps to eliminate these harmonic vibrations by absorbing 
the vibrations into a carbon ?ber material oriented longitu 
dinally along the barrel. HoWever, the invention disclosed 
there does not fully eliminate harmonics Which reach the 
muZZle and breech pieces, because the muZZle and breech 
pieces are not tightly integrated With the carbon ?ber mate 
rial. Also, the carbon ?ber material in the ’912 patent is not 
compressed sufficiently to produce optimum ?ber density in 
the resin matrix material. 

[0007] There is a need for a composite tube for a gun 
barrel Which overcomes the above discussed de?ciencies. 

SUMMARY OF THE INVENTION 

[0008] A composite tube for a gun barrel consists of: an 
inner tubular metal liner de?ning a longitudinal bore axis; a 
resin matrix material surrounding the liner, the resin matrix 
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material containing a plurality of elongate carbon ?bers, the 
carbon ?bers being aligned parallel With the longitudinal 
bore axis of the liner and under compression along the 
longitudinal bore axis; a muZZle piece attached to the muZZle 
end of the barrel by adhesive and/or threads; and a breech 
piece attached to the breech end of the barrel by adhesive 
and/or threads, so that any vibrations transmitted along the 
longitudinal bore axis of the liner are absorbed by the resin 
matrix material and so that any vibrations reaching the 
muZZle piece and breech piece are re?ected back into the 
resin matrix material and thus absorbed. 

[0009] A method of manufacturing the composite tube for 
a gun barrel consists of the steps of: 

[0010] a) grinding the metal liner doWn from its 
original thickness to a greatly reduced thickness; 

[0011] b) applying the resin matrix material in layers 
about the metal liner by Wrapping a carbon ?ber mat 
With embedded resin about the metal liner under 
extreme pressure, until a suitable thickness of resin 
matrix material has been applied to the metal liner; 

[0012] c) compressing the Wrapped resin matrix 
material; 

[0013] d) heating the Wrapped resin matrix material 
and enclosed metal liner While maintaining compres 
sion on the resin matrix material to cure the resin 

matrix material; 

[0014] e) lathing and sanding the cured resin matrix 
material to the proper diameter for a gun barrel; and 

[0015] f) attaching the muZZle piece and breech piece 
to the gun barrel. 

[0016] A principal object and advantage of the present 
invention is that the breech and muZZle pieces transmit any 
vibrations from the barrel and receiver back into the resin 
matrix material, Where they are absorbed. 

[0017] A second principal object and advantage of the 
present invention is that the method of manufacture rolls the 
resin matrix material onto the metal liner under extreme 
pressure, and the resin matrix material is held under strong 
compression during the manufacture and cure cycles, result 
ing in greatly increased carbon ?ber density in the cured 
material, With a greatly increased ability to absorb vibra 
tions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a schematic cross-section of the compos 
ite gun barrel of the present invention; 

[0019] FIG. 2 is a schematic exploded vieW of the com 
posite gun barrel of the present invention; 

[0020] FIG. 3 is a schematic cross-section of the compos 
ite gun barrel of the present invention along the lines 3 of 
FIG. 2; 

[0021] FIG. 4 is a schematic cross-section of the compos 
ite gun barrel of the present invention at the beginning of 
construction; and 

[0022] FIGS. 5-8 are schematics Which shoW steps of 
construction of the composite gun barrel of the present 
invention. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0023] The composite tube for a gun barrel of the present 
invention is generally shown in the Figures as reference 
numeral 10. 

[0024] The gun barrel 10 further comprises an inner 
tubular metal liner 12 having a longitudinal bore axis A. 

[0025] A resin matrix material 14 surrounds the liner 12 
and comprises a plurality of longitudinal carbon ?bers 15 
aligned parallel With the longitudinal bore axis A. The 
longitudinal carbon ?bers 15 are under compression along 
the longitudinal axis A as Will be described beloW. 

[0026] The liner 12 has a breech end 16 and a muZZle end 
18. The gun barrel includes a breech piece 22 attached to the 
breech end 16 and a muZZle piece 20 attached to the muZZle 
end 18 to compress the carbon ?bers therebetWeen. The 
breech piece 22 and muZZle piece 20 may be made of any 
suitable metal, such as brass, copper, or steel. Preferably, 
they are steel. 

[0027] As can best be seen in FIG. 2, the muZZle piece 20 
has a central core 24 adapted to surround the resin matrix 
material 14a at the muZZle end 18; and the breech piece 22 
has a central core 25 adapted to surround the resin matrix 
material 14b at the breech end 16. The breech piece 26 may 
go approximately 2 inches over the resin matrix material 
14b. The muZZle piece 20 may go approximately 1 inch over 
the resin matrix material 14a. 

[0028] An adhesive material 26 is adapted to secure the 
muZZle piece to the resin matrix material 14a at the muZZle 
end 18 and to secure the breech piece 22 to the resin matrix 
material 14b at the breech end 16. At the breach end 16, the 
adhesive also secures the breech piece 22 to the metal liner 
12. Alternatively, the muZZle piece 20 and breech piece 22 
may be secured by threads or by a combination of threads 
and adhesive material. It has been found that a combination 
of threads and adhesive material provides the maximum 
extraction of harmonics from the barrel/receiver combina 
tion. 

[0029] The breech piece thus ties the steel of the breech 
piece to the metal liner and the steel of the breech piece to 
the resin matrix material so that any vibrations that reach the 
breech piece are re?ected back into the resin matrix material 
and there absorbed. Similarly, the muZZle piece ties the 
metal liner to the resin matrix material to re?ect any vibra 
tions reaching the muZZle piece into the resin matrix mate 
rial for absorption. 

[0030] As can best be seen in FIG. 3, the resin matrix 
material 14 comprises a plurality of layers of longitudinal 
carbon ?bers 15 embedded therein. 

[0031] Preferably, the longitudinal carbon ?bers 15 are 
graphite. 
[0032] In the preferred embodiment, the adhesive material 
26 is an epoxy resin. 

[0033] In the preferred embodiment, the liner 12 protrudes 
from the resin matrix material 14 at the breech end 16, as 
best seen in FIG. 2. In turn, the breech piece 22 has an 
extension 28 encompassing the protruded liner. Preferably, 
the protruded liner 12 is externally threaded to mate With 
internal threads on the breech piece extension 28. 
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[0034] Also in the preferred embodiment, the resin matrix 
material 14a at the muZZle end 18 is externally threaded, as 
shoWn in FIG. 2, to mate With internal threads on the muZZle 
piece 20. 

[0035] It has been found that the liner 12 Works best With 
a Wall thickness in a range of about 0.032 to 0.085 inches. 
Greater thicknesses could be used, but Would add to the 
Weight of the barrel. 

[0036] It has been found that the muZZle piece 20 and 
breech piece 22 Work optimally With Wall thicknesses of 
about 0.032 to 0.085 inches about the externally threaded 
matrix material and protruded liner, respectively. 

[0037] As best seen in FIG. 4, the liner preferably has a 
?rst section 30 at the breech end and a narroWer second 
section 32 adjoining the ?rst section, and further comprising 
a radius 34 betWeen the ?rst section and the second section. 
The radius 34 is optimally about 3?tinch. The radius 34 
alloWs very heavy vibrations generated by cartridge deto 
nation in the chamber to be absorbed immediately into the 
resin matrix material 14, thus dampening the vibrations. It 
also alloWs the ?rst section to be Wider and have thicker 
Walls than the second section, Which is important as the ?rst 
section 30 is nearest the chamber of the gun. 

[0038] Amethod of manufacturing the gun barrel 10 of the 
present invention is illustrated beginning With FIG. 4. In 
FIG. 4, the metal liner 12 has been ground doWn from its 
original thickness to a thickness of about 0.032 to 0.085 
inches. The ?rst feW layers of resin matrix material 14 have 
been added. 

[0039] The material 14 comes in a pre-formed no-scrim, 
carbon ?ber mat. The material is available from a number of 
sources, including Toray, Inc., 16501 Ventura Blvd., Encino, 
Calif. 91436. The material includes a resin in the mat. 

[0040] The material 14 is Wrapped in layers around the 
metal liner 12 under extreme pressure in a manner similar to 
rolling a cigarette until the thickness needed for the barrel 
has been achieved. For example, for center-?re barrels, the 
carbon ?ber mat, approximately 0.004 inches thick, is 
Wrapped on through a length of mat. In the case of rim-?re 
barrels, a shorter length of mat is Wrapped on. The extreme 
pressure may be applied mechanically. 

[0041] Next, the liner 12 and resin matrix material 14 may 
be inserted into a silicone bag, 40, available from Aero 
Rubber Colo., BridgevieW, Ill. The internal diameter of the 
silicone bag must be less than the outer diameter of the 
barrel, in order to compress the barrel. 

[0042] As shoWn in FIGS. 5-8, the barrel 10 may opti 
mally be inserted into the silicone bag 40 by connecting an 
air pressure source 42 to one end of the bag 40, putting a 
funnel 44 of appropriate diameter into the other end, insert 
ing the barrel 10 into the funnel 44 to block the other end of 
the bag (FIG. 5), in?ating the bag 40 With the air pressure 
source (FIG. 6), sliding the barrel 10 into the silicone bag 40 
(FIG. 7), and removing the air pressure. The bag 40 Will 
then collapse and exert a great deal of pressure on the resin 
matrix material 14 (FIG. 8). 

[0043] Next, the silicone bag and barrel are heated in a 
curing oven and cured While still under compression. The 
temperature and length of time used for curing Will vary With 
different matrix materials and thicknesses, but a suitable 
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temperature and time has been found to be about 300 to 350 
degrees Fahrenheit for one to tWo hours. 

[0044] The silicone bags With barrels are then removed 
from the oven, the air pressure source is reattached to the 
bag, the bag is in?ated, and the barrel is removed. 

[0045] The barrel is then lathed and sanded to produce the 
proper diameter, concentric With the longitudinal axis of the 
liner 12. 

[0046] At this point, shoulders are ground onto the breech 
and muZZle ends of the barrel to accommodate the breech 
and muZZle pieces, as can best be seen in FIG. 1. Then 
adhesive 26 is applied to the externally threaded liner at the 
breech end 16 and the breech piece 22 is attached to the 
externally threaded liner 12. Similarly, adhesive 26 is 
applied to the externally threaded resin matrix material 14a 
at the muZZle end 18 and the muZZle piece 20 is attached to 
the externally threaded resin matrix material, as best seen in 
FIG. 2. 

[0047] As the breech piece and muZZle piece are threaded 
onto the barrel 10, they compress the resin matrix material 
14 betWeen them, making it able to absorb vibrations more 
readily. 
[0048] The present invention may be embodied in other 
speci?c forms Without departing from the spirit or essential 
attributes thereof, and it is therefore desired that the present 
embodiment be considered in all respects as illustrative and 
not restrictive, reference being made to the appended claims 
rather than to the foregoing description to indicate the scope 
of the invention. 

What is claimed: 
1. A composite tube for a gun barrel, comprising: 

a) an inner tubular metal liner de?ning a longitudinal bore 
axis; 

b) a resin matrix material surrounding the liner, the resin 
matrix material containing a plurality of elongate car 
bon ?bers, the carbon ?bers being aligned parallel With 
the longitudinal bore axis of the liner, and under 
compression along the longitudinal axis; 

c) the liner having a breech and a muZZle end, the gun 
barrel including a muZZle piece attached to the muZZle 
end of the liner and a breech piece attached to breech 
end of the liner to compress the carbon ?bers; 

d) the muZZle piece and the breech piece each having a 
central core adapted to surround the resin matrix mate 
rial at the muZZle end and breech end, respectively; 

Whereby any vibrations transmitted along the longitudinal 
bore axis of the liner are absorbed by the resin matrix 
material and Whereby any vibrations reaching the 
muZZle piece and breech piece are re?ected back into 
the resin matrix material and there absorbed. 

2. The gun barrel of claim 1, Wherein the resin matrix 
material comprises a plurality of layers. 

3. The gun barrel of claim 1, Wherein the carbon ?bers are 
graphite. 

4. The gun barrel of claim 1, further comprising an 
adhesive material adapted to secure the muZZle piece and the 
breech piece to the resin matrix material at the muZZle end 
and breech end, respectively. 
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5. The gun barrel of claim 1, Wherein the liner protrudes 
from the resin matrix material at the breech end and the 
breech piece has an extension encompassing the protruded 
liner. 

6. The gun barrel of claim 5, Wherein the protruded liner 
is externally threaded to mate With internal threads on the 
breech piece extension. 

7. The gun barrel of claim 1, Wherein the resin matrix 
material at the muZZle end is externally threaded to mate 
With internal threads on the muZZle piece. 

8. The gun barrel of claim 1, Wherein the liner has a 
thickness of about 0.032 to 0.085 inches. 

9. The gun barrel of claim 5, Wherein the breech piece 
extension has Walls about 0.032 to 0.085 inches thick 
encompassing the protruded liner. 

10. The gun barrel of claim 7, Wherein the muZZle piece 
has Walls about 0.032 to 0.085 inches thick encompassing 
the externally threaded resin matrix material. 

11. The gun barrel of claim 1, Wherein the liner has a ?rst 
section at the breech end and a narroWer second section 
adjoining the ?rst section, and further comprising a radius 
betWeen the ?rst section and the second section. 

12. The gun barrel of claim 11, Wherein the radius is about 
3/4 inch. 

13. The gun barrel of claim 1, Wherein the breech piece 
overlaps the resin matrix material by about 2 inches and 
Wherein the muZZle piece overlaps the resin matrix material 
by about 1 inch. 

14. A composite tube for a gun barrel, comprising: 

a) an inner tubular metal liner de?ning a longitudinal bore 
axis; 

b) a resin matrix material surrounding the liner, the resin 
matrix material containing a plurality of elongate car 
bon ?bers, the carbon ?bers being aligned parallel With 
the longitudinal bore axis of the liner, and under 
compression along the longitudinal axis; 

c) the liner having a breech and a muZZle end, the gun 
barrel including a muZZle piece attached to the muZZle 
end of the liner and a breech piece attached to breech 
end of the liner to compress the carbon ?bers; 

d) the muZZle piece and the breech piece each having a 
central core adapted to surround the resin matrix mate 
rial at the muZZle end and breech end, respectively; 

e) an adhesive material adapted to secure the muZZle piece 
and the breech piece to the resin matrix material at the 
muZZle end and breech end, respectively; and 

f) Wherein the liner has a ?rst section at the breech end and 
a narroWer second section adjoining the ?rst section, 
and further comprising a radius betWeen the ?rst sec 
tion and the second section; 

Whereby any vibrations transmitted along the longitudinal 
bore axis of the liner are absorbed by the resin matrix 
material and Whereby any vibrations reaching the 
muZZle piece and breech piece are re?ected back into 
the resin matrix material and there absorbed. 

15. The gun barrel of claim 14, Wherein the resin matrix 
material comprises a plurality of layers. 

16. The gun barrel of claim 14, Wherein the liner protrudes 
from the resin matrix material at the breech end and the 
breech piece has an extension encompassing the protruded 
liner. 
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17. The gun barrel of claim 16, wherein the protruded 
liner is externally threaded to mate With internal threads on 
the breech piece extension. 

18. The gun barrel of claim 14, Wherein the resin matrix 
material at the muZZle end is externally threaded to mate 
With internal threads on the muZZle piece. 

19. A method of manufacturing the composite tube for a 
gun barrel of claim 1, comprising the steps of: 

a) grinding the metal liner doWn from its original thick 
ness to a greatly reduced thickness; 

b) applying the resin matrix material in layers about the 
metal liner so that the carbon ?bers are oriented lon 
gitudinally along the metal liner, by Wrapping a carbon 
?ber mat With embedded resin about the metal liner 
under extreme pressure, until a suitable thickness of 
resin matrix material has been applied to the metal 
liner; 

c) compressing the Wrapped resin matrix material; 

d) heating the Wrapped resin matrix material and enclosed 
metal liner While maintaining compression on the resin 
matrix material to cure the resin matrix material; 

Jan. 10, 2002 

e) lathing and sanding the cured resin matrix material to 
the proper diameter for a gun barrel; and 

f) securely attaching the muZZle piece and breech piece to 
the gun barrel. 

20. The method of manufacturing of claim 19, Wherein the 
step of compressing the matrix material further comprises 
the steps of: in?ating a silicone bag having an external 
diameter less than the external diameter of the Wrapped resin 
matrix material; inserting the Wrapped resin matrix material 
With enclosed liner into the in?ated silicone bag; and de?at 
ing the silicone bag. 

21. The method of manufacturing of claim 19, Wherein the 
step of attaching the muZZle piece and breech piece to the 
gun barrel further comprises the steps of: grinding a ?rst 
shoulder onto the muZZle end of the barrel; grinding a 
second shoulder onto the breech end of the barrel; attaching 
the muZZle piece to the muZZle end of the barrel adjacent the 
?rst shoulder; and attaching the breech piece adjacent the 
second shoulder. 


