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A gun barrel having a muzzle brake (2), especially for

ZF\I;II?JIBEI'IJ‘%I BI:AIEEI”I‘ JER, HOWARD AND large-caliber guns, in which the muzzle brake (2) includes a

P.O. BOX 34’138 5 tubular piece that has openings (16) around its circumfer-

g ence, and a jacket tube (4), which surrounds the tubular

WASHINGTON, DC 20043-9998 (US) piece and has diametrically opposite gas-exit openings (17)

. that extend perpendicular to the bore longitudinal axis (15).

(21)  Appl. No.: 10/369,771 To provide an arrangement comprising a barrel (1) and a

29)  Filed: Feb. 21. 2003 muzzle brake (2) that minimizes the firing stresses on the

(22) File ¢ ’ parts of the muzzle brake (2) that are detachably connected

(30) Foreign Application Priority Data to the barrel (1), the muzzle region (3) of the barrel (1) itself

is used as a component of the muzzle brake (2. That is, the

Feb. 21,2002 (DE)..ccoovveecrrrrrree DE 102 07 256.6 ~ muzzle region of the barrel is provided with a plurality of

Publication Classification

openings (16) arranged in ring formation around the barrel
(1), and the attached the jacket tube (4) is provided with
slot-shaped gas-exit openings (17) over this muzzle region

(51) Int. CL7 e F41A 21/00  (3).
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GUN BARREL HAVING A MUZZLE BRAKE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority of German
Patent Application DE 102 07 256.6 filed Feb. 21, 2002
which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] The invention relates to a gun barrel having a
muzzle brake, especially for large-caliber guns.

[0003] European Patent EP 0 085 754 B1 discloses a gun
barrel in which a separate muzzle brake is attached to the
muzzle end of the barrel in order to reduce the recoil energy.
The muzzle brake includes a tubular piece that ends flush
with the barrel and has radial bores around its circumfer-
ence, with the inside diameter of the tube being identical to
the caliber. The brake further includes a jacket tube, which
has diametrically opposite gas-exit openings that extend
perpendicular to the longitudinal axis of the bore.

[0004] A drawback associated with this known arrange-
ment is that the use of such muzzle brakes dictates a
complicated machining of the respective gun muzzle,
because relatively high stresses (high acceleration forces,
high tensile forces due to the braking effect) act on the
muzzle brake when the gun is fired, so the threaded con-
nection that fixes the muzzle brake to the gun barrel must be
designed with these stresses in mind. It is also necessary to
machine the muzzle brake to attain a smooth transition for
the projectile between the caliber diameter of the barrel and
that of the muzzle brake. This is especially the case for rifled
barrels, in which a smooth transition must be additionally
assured between the rifling-field profiles of the barrel and the
muzzle brake.

SUMMARY OF THE INVENTION

[0005] 1t is the object of the invention to provide an
arrangement comprising a gun barrel and a muzzle brake, in
which, during firing, no high stresses comparable to those in
the known barrels are exerted on the parts of the muzzle
brake that are detachably connected to the barrel.

[0006] This object generally is achieved according to the
present invention which is essentially based on the concept
of embodying the muzzle-side end of the gun barrel itself as
a component of the muzzle brake. This end is provided with
a plurality of bores that are disposed in ring formation
around the barrel. The jacket tube, which has diametrically
opposite gas-exit openings that extend slot-like in the direc-
tion of the circumference, is attached over this muzzle-side
barrel segment.

[0007] The jacket tube has a plurality of circular-ring-
shaped grooves in its inside surface, which respectively end
in the opposite, slot-shaped gas-exit openings, and terminate
into openings of the barrel that lie in one plane.

[0008] Because up to 80% of the braking forces are
transmitted directly to the barrel in the barrel/muzzle brake
arrangement of the invention during firing, and only about
20% of the braking forces must be transmitted from the
jacket tube to the barrel, the jacket tube and the correspond-
ing fastening thread, etc., can be significantly smaller than in
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comparable gun-barrel arrangements having a completely
separate muzzle brake. The arrangement of the invention
therefore also has a lower weight than comparable, known
arrangements.

[0009] A further distinguishing feature of the barrel/
muzzle brake arrangement according to the invention is that
the muzzles of the barrel can be machined very easily. The
arrangement further ensures that projectiles pass smoothly
through the region of the muzzle brake, and there is no
negative influence on the jump-error angle, which guaran-
tees a high hitting accuracy.

[0010] The axially adjacent openings of the barrel in the
muzzle region are preferably offset from one another. This
takes into account the stability requirements on the barrel, on
the one hand, and assures the unimpeded passage of pro-
jectiles in this barrel region, on the other.

[0011] The cross-sections of the barrel openings in the
muzzle region can be circular, slot-shaped or polygonal.

[0012] The size, shape and number of the openings, and
the positions of the openings in the muzzle region of the
barrel with respect to the bore longitudinal axis (radial or
angled), depend on the desired effect of the muzzle brake.

[0013] Further details about and advantages of the inven-
tion ensue from the following exemplary embodiments
explained in conjunction with drawing figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a longitudinal section through the
muzzle-side region of a gun barrel having a muzzle brake
according to the invention.

[0015] FIG. 2 is a side view of the barrel shown in FIG.
1.

[0016]
FIG. 1.

FIG. 3 is a perspective view of the barrel shown in

DETAILED DESCRIPTION OF THE
INVENTION

[0017] FIGS. 1 through 3 depict a large-caliber gun
barrel 1 of a tank gun, which is provided on the front with
a muzzle brake 2. The muzzle brake 2 encompasses the
muzzle region 3 of the barrel 1 and a jacket tube 4 that is
disposed over the muzzle region 3 and is supported at the
rear against an annular stop 5 of the barrel 1, and is held at
the front by a screw ring 7 that can be screwed onto a thread
6 on the outer surface of the barrel 1.

[0018] To secure the jacket tube 4 against rotating, a spline
and keyway connection 8 is provided and includes a longi-
tudinally extending spline or key 9 disposed in the jacket
tube 4. This spline or key 9 extends into a groove, not
shown, in the annular stop 5 of the barrel 1.

[0019] To assure fast assembly and a secure seating of the
jacket tube 4 on the barrel 1, the outside surface 10 of the
barrel 1 and the inside surface 11 of the jacket tube 4 taper
slightly in conical fashion toward the muzzle 12 of the barrel

[0020] A securing piece 13, which extends in a form-fit
into a serration 14 of the screw ring 7 and secures the ring
13 against loosening, is secured to the front of the jacket tube
4.
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[0021] In the muzzle region 3 of the barrel 1, radial bores
16 are provided in a plurality of planes that are disposed one
behind the other in the longitudinal direction and extend
perpendicular to the bore longitudinal axis 15 of the barrel
1. The bores 16 in adjacent planes are offset radially from
one another.

[0022] The jacket tube 4 disposed over the bores 16 of the
barrel 1 has a plurality of diametrically opposite gas-exit
openings 17, best seen in FIGS. 2 and 3, that extend in a slot
shape in the circumferential direction of the jacket tube 4.
The number of pairs of openings 17 corresponds to the
number of planes for the bores 16. On its inside surface 11,
the jacket tube 4 also has a plurality of circular-ring-shaped,
circumferential grooves 18, which respectively end in two
opposite, slot-shaped gas-exit openings 17. The bores 16 of
the barrel 1 that lie in one plane, and do not terminate
directly into the gas-exit openings 17, terminate into the
respective grooves 18.

[0023] The arrangement of the lateral gas-exit openings 17
represents a defined out-flow direction of the released pro-
pellant gases. The size and position of the gas-exit openings
17 also influence the size and the region of the exiting
propellant gases, and the magnitude and region of the sound
pressure.

[0024] After a cartridge (not shown) has been ignited, the
highly stressed propellant gases following the projectile
reach the region of the muzzle brake 2, and travel via the
bores 16 (impact surfaces) of the barrel 1 to the walls of the
circumferential grooves 18 of the jacket tube 4 (additional
impact surfaces), which reduces the barrel-recoil energy.

[0025] A muzzle reference system 19 is also attached to
the front of the jacket tube 4.

[0026] Of course, the invention is not limited to the
above-described embodiment. For example, the muzzle-side
openings (16) of the barrel need not necessarily be bores as
shown, but may be formed as slots.

[0027] The invention flow being fully described, in will be
apparent to one of ordinary skill in the art that many changes
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and modifications can be made thereto without departing
from the spirit of scope of the invention as set forth herein.

What is claimed is:
1. A gun barrel having a muzzle brake comprising:

a gun barrel having a plurality of openings provided in a
muzzle region of the gun barrel with the openings being
disposed in a plurality of planes that are disposed one
behind the other and extend perpendicular to a bore
longitudinal axis of the barrel;

a jacket tube having pairs of diametrically opposite gas-
exit openings, which respectively extend, in slot form,
in a circumferential direction of the jacket, disposed on
an outer surface of the barrel and covering the muzzle
region of the barrel having the openings; and

a plurality of circular-ring grooves formed in an inside
surface of the jacket, with each groove ending in a
respective pair of the opposite slot-shaped gas-exit
openings, and into which the openings of the barrel that
lie in one plane terminate.

2. A gun barrel according to claim 1, wherein each of said
pairs of gas-exit openings lies in a respective one of said
planes.

3. The gun barrel according to claim 1, wherein the
openings of adjacent planes are radially offset from one
another.

4. The gun barrel according to claim 1, wherein the
openings of the barrel are at least one of bores and slots.

5. The gun barrel according to claim 1, further comprising
an annular stop formed on the outer surface of the barrel and
against which a rear of the jacket tube is supported, and a
screw ring provided on the muzzle end of the barrel and
connected to the barrel to press the jacket tube against the
stop to attach the jacket tube to the gun barrel.

6. The gun barrel according to claim 4, wherein the
outside surface of the barrel and an inside surface of the
jacket tube taper slightly in a conical fashion in a direction
toward the muzzle of the barrel.



