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Title: WEAPON AND COOLI NG SYSTEM FOR A VEEAPON

Abstract: The invention relates to a cooling system
(4) conprising a fixing end (26) for fixing to a
weapon conponent (6), in particul ar a | ocki ng piece.
A heat insulation sleeve (30) runs fromthe fixing cad
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(54) Title: WEAPON AND COOLING SYSTEM FOR A WEAPON

{54) Bezeichnung: WAFFE UND KUGHLANCRDNUNG FUR EINE WAFPE

Fis

(57} Abstract: The invention relates ta a cooling systern (4) comprising a fixing end (26} for fixing 1o & weapen component {6), 10
particular a locking piece. A heat insulation sleeve (30) rans from the fixing end (26) rowads the mouth of the weapon, said slesve
surrounding the bore (2) without touching the lager, thus forming a cavity (36) that opens towards the month between the bore {2}
and the hear insulation sleeve (30). The invention also relates to a weapon (1)} camprising a coofing system of this type (4).

(57) Zusarmmenfassung: Die vorliegende Erfindung betrifft eine Kihlanordnang (4) mit einem Befestigungsende (26) zom Verbin-
den mit einem Watfenbauteil {6), insbesondere einen Verriegelangsstiick. Vom Befestigungsende (26) geht dabei eine in Richtung
Miindung verlaufende Wirmeschutzhiilse (30) aus, welche den Wafenlauf (2) berfthrungsfrei emgibt, so dafl zwischen Waffenlauf
(2)und Wirmeschuizhiilse (30) ein mindungsseitig offener HohJraum (36) gebildes wird. Die Frindung bewitft ebenfalls eine Waffe
(1) mit einer solchen Kithlanordnung (4).



call ed | ocking nmenber. Such a barrel nut is, for
exanpl e, known fromDE 1 129 401. In the case of
aut omati ¢ weapons the barrel heats up considerably, in
particular, during firing rounds. For higher firing
frequency this high thermal |oad |leads to that, in
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t he barrel changes; it expands in the
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mm&aﬂpa&eﬂb§n @p&d@h&&hg&ﬁaﬁ al so the handling and

retfgaetdroming  of the weapon. It can even lead to the
so-cal l ed "cooking off' of the ammunition. The
cartridges that are in the cartridge chanber are
t hereby supplied with so nuch energy that the
propelling charge ignites in an uncontrolled manner
and shots are fired wunintentionally. One part of this
problemis, for exanple, solved by that a netal sleeve
is provided that surrounds the barrel and which is
approximately fastened in the region of the cartridge
chanber and on the side of the nuzzle WO 2007/017226
PCT/ EP2006/ 007795 - e.g., on the holder of the front
sight. Such a sl eeve shields the surroundi ng hand
guard fromthe heat emtted by the barrel. In
addition, an air chanber between the sleeve and the
weapon barrel insulates the sleeve itself fromthe
heat that is emtted by the barrel. Openings arranged
in the sleeve and, if necessary, in the hand guard can
produce a convective heat exchange that |eads to
addi tional cooling off. Such an arrangenent is al so
known fromDE 1 129 401. Since the sleeve, however, is
supported on the barrel nut and on the front sight
hol der, and thereby the barrel itself, the therm
changes of the barrel and the sleeve can have an
ef fect on each other in such a way that the precision
of the




weapon suffers fromit. The heat introduced into the
cartridge chanber is here to a large extent only
carried off via the barrel itself as well as via the
ej ected enpty cartridges. FromFR 2 547 040 Al an
i nsul ati on sl eeve that surrounds the barrel is known

coupled to a fastening end ei [ -
\Mowgghgﬁ%ﬁ8u5|ng or on the outside of the bg#&@ﬁ&o@ﬁé&ﬁ@a
that, progressing in the direction of the barre
nuzzle, forms a contactl ess heat insulating sleeve.
The barrel fastening in the weapon housi ng takes pl ace
i ndependently fromthe insulation sleeve. The task of
the present invention consists in guaranteeing a heat
shi el di ng t hatVeeapn il copBupEBHT B ERER@apon, wi t hout
deteriorating the shooting accuracy, and that at the
same tine contributes to the barrel fastening. This
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air exchange can take place |n the enpty space and a
convective cooling of the barrel and the heat
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called locking member. Such a barrel nut is, for example, known from DE 1 129 401.1In
the case of automatic weapons the barrel heats up considerably, in particular, during
firing rounds. For higher firing frequency this high thermal load leads to that, in
particular, the cartridge chamber and the barrel itsell are heated very considerably.
Because of this the geometry of the barrel changes; it expands in the longitudinal and the
transverse direction. Hot components also deteriorate also the handling and functioning
of the weapon. It can even lead to the so-called "cooking off" of the ammunition. The
cartridges that are in the cartridge chamber are thereby supplied with so much energy that

the propelling charge ignites in an uncontrolled manner and shots are fired

unintentionally.

One part of this problem is, for example, solved by that a metal sleeve is provided that
surrounds the barrel and which is approximately fastened in the region of the cartridge

chamber and on the side of the muzzle



~that surrounds the heat insulating sleeve and barrel.
The fastening end of the cooling systemis designed
as barrel nut and connects the barrel with the weapon
or wwth a weapon housi ng conponent, e.g., a |ocking
menber. The cooling system guides heat fromthe

] chanber via the barrel nut to t | d
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the direction of the nuzzle. The further devel opnent

according to claim2 guaranfees a radially symetrical
shiel ding and heat renoval .”In this way it is
prevented that, for exanple, one sector of the weapon

barrel is cooled nore or heated nore than another, so
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insulating sleeve, either by nechanical or other
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insulating sleeve. The barrel fastening in the weapon housing takes place independently

from the insulation sleeve.

The task of the present invention consists in guaranteeing a heat shielding that can be
coupled to the weapon, without deteriorating the shooting accuracy, and that at the same

time contributes to the barrel [aslening,

This task is solved by the cooling system according to claim 1. In addition, at the
fastening end of the cooling system a heat insulating sleeve, extending in the direction of
the barrel as well as the sleeve muzzle, starls, which surrounds the barre] without
touching, so that between the weapon barrel and the heat insulating sleeve an empty
space 1s formed on the side of the muzzle. The barrel extends thus freely straight through
the heat insulating sleeve. As a result, the geometrical changes of the barrel as well as
changes between the barrel and the heat insulating sleeve have no effect on the shooting

accuracy. Because the empty space is, on the side of the muzzle,



4 The according to claim®6 provided openings in the
heat insulating sleeve can increase and inprove the
convection in the enpty space between the heat
insul ating sleeve and the weapon barrel. In order to
inprove t he heat em ssion of the heat insulating
its surface can, according to claim
VVOV@QW@&@@& by appropriate el enents. To thegngngg@OOTﬂﬁ
in particular, longitudinal ribs, ring-shaped ribs,
pegs, knurlings, and/or other suitable surface
structurings. In the furthér devel opnent according to
claim8 al so advantageous coatings can be provided.
Thus, e.g., the outer surface can be bl ackened in
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to the barrel. Cains 12-15 concern weapons Mﬁth a
coolin systen1accord|n% to the |nvent|on in
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The further development according fo claim 3 produces the heat removal from the
cooling system itself and thus also from the region of the cartridge chamber, An
embodiment with different materials can take into account different requirements on the
firmness as well as the heat conductivity. Thus, the fastening end of the cooling system is
a mechanically loaded component, whereas in certain embodiments the heat insulating
sleeve takes over first of all thermal functions (shielding, abducting). For weight reasons,
the heat insulating sleeve can be made also, for example, from a lighter material than the
fastening of the cooling system, which, e.g., is made from steel {claim 4). According to
glaim 5, the cooling system can also be designed in one piece with the heat insulating
sleeve, either by mechanical or other suitable treatment of a corresponding semi-finished
product {e.g., a sleeve) or also by welding the heat insulating sleeve and fastening end,

and a subsequent processing of the complete cooling system.



~hand guard. This insulation |ayer can be constructed
froman air cover and/or an air |ayer; however, it
can al so be provided as an insulation |ayer froma
suitable insulating material. Advantageously designed
contact surfaces can be constructed in the heat
transfer region between the weapon barrel and t

WOREIEH 7éghponent that acconmodates the medﬁadTP%%%#@Vﬂﬁ
as well as in the heat transfer regi on between WO
2007/ 017226 PCT/ EP2006/ 007795 5 the weapon conponent
and the cooling system Thebe pronote the heat
transfer between the respective conponents (claim
15). According to claim 16 thereby spline profiles
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removal from the region of the cartridge chamber via the fastening end and the heat

insulating sleeve can be increased, whereas the heat removal from the sleeve itself 1akes

place to a Jarge extent via the air layer that progresses and, if necessary, flows between

the heat insulating sleeve and tube.

Claims 10-11 concern preferred geometrical properties of the heat insulating sleeve with

respect to the barrel,

Claims 12-15 concern weapons with a cooling system according to the invention in
which advantageous interfaces between the cooling system and other components of the
corresponding weapon are chosen. Thus, according to claim 13 the heat insulating sleeve
can be surrounded by a hand guard, whereby for a weapon according to claim 14 an
insulation layer can be provided between the outside of the heat insulating sleeve and a
hand guard. This insulation layer can be constricled from an air cover and/or an air layer;
however, it can also be provided as an insulation layer from a suitable insulating material.
Advanizgeously designed contact surfaces can be constructed in the heat transfer region

between the weapon barrel and the weapon component that accommodates the weapon

barrel as well as in the heat transter region between



~measurement |ocation that lies in the vicinity of the

heat insulating sleeve end (on the side of the

nmuzzle). Fig. 4 shows a longitudinal section (simlar

to that of fig. 1) through a front weapon section

with an alternative cooling systemaccording to the

i nvention, and Fig. 5 shows a |ongitudinal section
WOREHGE%8 front weapon section with anot hék [EGIPYRET795

system Fig, | shows the front side of a weapon 1, in

which the barrel 2 is fixed by nmeans of a cooling

system 4 in the | ocking nmenber 6. 6 WD 2007/ 017226
PCT/ EP2006/ 007795 The | ocking nenber 6 is thereby

shaped in a synthetic material housing 8 and provi ded
the wietffonrcbrpohon abdteepoligeheemnghesaproninte the dipat tapgledfetween
t he han- el zz|l e.flash danper 12 and a gas

2 a
the FeSRRRHIET CARPYREEISAF 8 G¥d, from which a gas operat ed

| oadi ng mechanism 16 starts in order to actuate the,
not represented, breech. The barrel 2 sticks withits
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corg P s bF SRR BidyBRe S iRe LY e So USRI bR,
eachl 8¢haNY cHBARE NG maRal BXbediiath 6@kl ARheZ2]an@d aniddrctond

corresponding internal collar 24 c he fastening end
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”Ctéf.‘:m‘rﬁé ARt go“‘éfﬁd“ ‘%(S‘mibbs“r ‘? @r“eby by means of a

thread 28 screwed onto the | ocking nenber 6. And in
fact so far. until the barrel 2 is clanped with its
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Fig. 1 shows a longitudinal section through a front weapon section with a

cooling system accarding to the invention,

Fig. 2 shows a measurement report of the temperature variation for different
barrel nut variants at 2 measurement location that lies in the region of the

fastening end,

Fig. 3 shows the temperature variation for the barrel nut vaniants from fig. 2 at a
measurement location that lies in the vicinity of the heat insulating sleeve

end {on the side of the muzzle).

Fig. 4 shows a longitudinal section (similar to that of fig. 1) through a front
weapon section with an alternative coeling system according to the

invention, and

Fig. 5 shows a longitudinal section through a front weapon section with another

cooling sysiem.

Fig. 1 shows the front side of & weapon 1, in which the barrei 2 1s fixed by means of a

cooling system 4 in the locking member 6.



~fastening end 26 of the barrel nut 4. A tube shaped
sl eeve structure, the so-called heat insulating sleeve
30, extends fromthe front end of the fastening end
26 of the barrel nut 4. The heat insulating sleeve 30
surrounds the barrel 4 at such a distance that around
he heat insulating sleeve 30 a hand guard_(naot
VVOeﬁw%ﬁﬂ7<%ﬁw be arranged that still has gn égg&ﬁ%@QGKm7795
handl e outer dianeter. The di stance can be 2-10 nun
for a caliber of 5.56 mmand an outer barrel dianeter
of ca. 16-18. As a result an enpty space 36, that
TheIHEGQHRES bENE]s 1RAEyehapkdiiA alshahaRange il héustlsl § and provided
extends between the inside 32 of the heat insulating
witlstisefpe belg0 angigrinhetiche Eputeend 4t ke banel Jrabpeic ﬂashﬂawer 12
36 tha n he f.
end GBS ebT* eheanied FoPRet RettBeuldlbafiufibuaiis
star® ih ofE NG CHB, 1R rdpRGERas aflell. add|t|0n3|, not
represented openings in the heat insulating sleeve
If these openings are, for exanple, arranged in

o AR SRS A AL e o

angfuﬁﬁsja@muﬁlgeﬂﬁe bk s @sradeg Sylatdotibie daddbole iack G0aT heoimurrel 2 is
and/ or convection can take place_ . throug hout t he whol
axiglhplixeddpyapeangef at cxieraalicaday SQW@fChtar?@”ﬁ%’ﬁfl i g SRIPTARY Rlar
9] SJ? a:s‘;lb ')F;a\l Bhﬁ-l %Ee J dg: 4 a1 t

24 8t KR AN 262 kbG: Bl e ngf o] Qe
surﬂfc@%f gﬂ]edodM rtghn&hb&m’:n ﬂ“Be falsahmcleﬁ@ peaserthehsueiaoéa airrml 28

in order. to i.nprove the heat. eni ssion. s .can be .

screwed ontp disrladdng warberdhginddaiiacheo fr el the E ﬁaaeﬁamped with

its H((Q?l k%ﬁlléxr 53 008k Gh oL Sin iﬁ{&ﬁ; HeS6 AREALOL I%Q%rollar 24 of the
sur'tabl'e surface suuctul ng g ere are al 50
Taseambind@6to$ therbankl wh 4t he out side and/or i nS| de 38, 32

of the heat insulating sleeve 30 is coated in order to
i nprove the thernal

A tube shaped sleeve structure, the so-called heat insulating sleeve 30, extends from the

dﬁl T g%rf 1

front end of the fastening end 26 of the barrel nut 4.

The heat insulating sleeve 30 surrounds the barrel 4 at such a distance that around the
heat insulating sieeve 30 a hand guard {not shown) can be arranged that still has an easy
to handle outer diameter. The distance can be 2-10 mm for a caliber of 5.56 mm and an
outer barrel diameter of ca. 16-18. As a result an empty space 36, that surrounds the
barrel 2 in the shape of a cuff, extends between the inside 32 of the heat insulating sleeve
30 and the outside 34 of the barrel 2. This empty space 36 that is epen in the front allows
the exchange of the air in it with the environment. This air exchange can be increased by
additional, not represented, openings in the heat insulating sleeve 30. If these openings

are, for example, arranged in the transition region between the heat insulating sleeve and



properties. In one enbodinent the inside 32 is for
this provided with a reflecting coating and/or the
outside is provided with a heat em ssion increasing
coating. In this context also suitable surface
processi ng net hods, which lead to simlar results, are
consi dered. For exanple, polishing, grinding, sand

WORI0RHI RS or similar nmethods. The heat i nSGTatR28§6/007795
sl eeve 30 is designed thinner than the fastening end
26 in the represented enbodi nent exanple. A wal
t hi ckness of 0.5 to 4 nmid cooperation with the
speci fied sl eeve distance has proven to be effective
for the barrel in the enbodi nent exanple. A wal

the fasicolop@ésthaf ambeatlt e dirnuonitsonpandidr cobarlign favadeaidce.

The fastening end 26 gnd the.heat insulating.sleeve 30
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alodd Q8L ARt 88 b MReRbd, that is suited to accommodate

the high required nechanical stress for the fastening
of the barrel. In other enbodi nents the heat
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sl R F B GO0 10 ¢ Blspiber oG A UL AR BTG duer
insiiOBR reyieaticat PSukAld NEvEREAV@aBA in WRIER ihPeRe S thermal
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example, polishing, grinding, sand blasting, or similar methods.

The heat insulating sleeve 30 is designed thinner than the fastening end 26 in the
represented embodiment example. A wall thickness of 0.5 1o 4 mm in cooperation with
the specified sleeve distance has proven to be effective for the barrel in the embodiment

example. A wall thickness of about 1-2 mm 1s particularly favorable.

The fastening end 26 and the heat insulating sleeve 30 form here integraily the cooling
systern 4. It is made from a steel material that is suited {o accommodate the high required
mechanical stress for the fastening of the barrel. In other embodiments the heat insulating
sleeve 30 1s made from another material (e.g., a metal material with other thermal
properties); both the heat insulating sleeve 30 and the fastening end 26 components can

then, for example, be welded together. However, also other maternials such as, e.g.,

aluminum,



‘that in addition protects the rifleman agai nst bunts.
The hand guard can be fastened, for exanple, by neans
of suitable devices on Mhear insulating sleeve 30
itself, wthout tu at the forces that act on the hand
guard can deteriorate the shooting accuracy. In

an additional insulation |ayer can be al so
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insulating sleeve 30. This |layer can consist of an air
| ayer or an additional insulation |layer of a suitable
material.. In order to renove the heat fromthe
cartridge chanmber end 18 of the barrel 2 very
effectively - the heat input is here very high due to ‘
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In order to remove the heat from the cartridge chamber end 18 of the barrel 2 very
effectively - the heat input is here very high due to the charge ignition - contact surfaces
that promote the heat transfer can be constructed that, in the present embodiment
example, are designed as spline profiles 40 that rest against each other at their front
and/or side surfaces. Between the locking member 6 and the barrel nut 4 also a large heat
transfer surface, in the form of the threading 28, is available. There are also embodiments
in which the thermal conductivity as well as the heat transfer between these elements is

improved by means of additional measures (thermally conduneting pastes or the like).

The effectiveness in connection with the preceding embodiment example described
measures was determined on the basis of test series whose results are summarized in fig.
1 and 3. Hereto a temperature sensor was placed on the outside of the housing al the
location that is denoted by MS! in fig. 1 and an additional one was arranged in the front

region of a hand guard that surrounds the heat insulating sleeve 30



(in fig. | denoted by M52). The curves show the
tenperature variation for different configurations of
the cooling system4: (1) concerns an arrangenent 4
wi t hout heat insulating sleeve 30. It consists in
practice only of the fastening end 26 that is
constructed as a barrel nut. (2) concerns _a coolin

WO/ MY 45 n whi ch the fastening end 26 com&iTéER2086/007795
steel and the heat insulating sleeve 30 of a 3 nnn
thi ck al um num sl eeve that s screwed onto the
fastening end 26. (3) concérns a cooling system4 in
whi ch the fastening end 26 and the heat insulating

. sleeve 30 are fabricated fromsteel, the heat
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un. (4), concerns a cooling system4 in which the
conﬁé@f‘@?ﬂsﬁﬁéh}s@n%mg%g @’ﬁﬁ‘qﬁe heat insulating sleeve 30
are fabricated fromsteel, the heat insulating sleeve

30 has thereby a wall thickness of 1.5 nun. (5)
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t hi ckness of 3 nmand is on the outside provided wth

a 0.5 mmthick ceramc coating. (6) concerns a
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al vaystieifghininpgrziécnes wi th NATO standard ammuni ti on
of caliber 5.56 (ca. 240 rounds) were fired at room
tenperature in a tine span of approxi mately 60-80

(3)S€Concerns a cooling system 4 in which the fastening end 26 and the heat insulating
sleeve 30 are fabricated from steel, the heat insulating sleeve 30 has thereby a

wall thickness of 3 mm.

(4)  concerns a cooling system 4 in which the fastening end 26 and the heat insulating
sleeve 30 are fabricated from steel, the heat insulating sleeve 30 has thereby a

" wall thickness of 1.5 mm.

(5 concerns a cooling system 4 in which the fastening end 26 and the heat insulating
sleeve 30 are manufuctured from steel. The heal insulating sleeve 30 has a wall

thickness of 3 mm and is on the outside provided with a 0.5 mm thick ceramic

coating.

{6} concerns a cooling system 4 thal is completely manufactured from titanium,

whereby the heat insulating sleeve 30 has a wall thickness of 3 mm.

In the measurement series always eight magazines with NATO standard ammunition of
caliber 5.56 (ca. 240 rounds) were fired at room temperature in a time span of

approximately 60-80 sec.
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variation in tinme were thereby recorded for booth
nmeasurenent |ocations Msl and MS2. In particular, it
turned out that, for the measurenment |ocation M5
arranged in the region of the fastening end 26 of the

the enbodi nent (4) exhibits in this
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variation than the conparison enbodi nent w thout heat
i nsul ati ng sl eeve. The resglt shows that the "boiling
effect” mentioned in the abdve can be reduced strongly
by a cooling system4 wth heat insulating sleeve 30
according to the invention. The tenperature variations
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that is arranged. in the housing 8 in the enbodi ment
witgdwaliairiingsioeyy30 accorig 9abe iaverpioand t he | ocki ng
menber 6 are fastened in the housing 8 by nmeans of an
internal collar 24 to the fastening 26 that engages
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Fig. 4 5,?10‘%5 an embodo ment %ample of the cooling system 4 in which the thermal

coupling o the cartridge chamber end 18 takes place by means of a thermally conducting

housing 8.

The barrel 2 sticks with its cartridge chamber 18 into a locking member 6 that is arranged
in the housing §' in the embodiment according to fig. 4. The barrel 2 and the locking
member 6 are {astened in the housing 8’ by means of an internal collar 24 to the fastening
26 that engages an external collar 22 of the barrel 2. A thread 28 on the fastening end 26
is thereby screwed onto a corresponding coupling support on the housing 8'. The heat
transfer in the cooling system 4 takes place from the inside to the outside radially,
through the cartridge chamber end 18" via the locking member 6, through the housing 8
in the fastening end 26 of the cooling system 4, from where the heat is carried off axially

towards the front by the heat insulating sleeve 30.

The thermal coupling and the barre! fastening are functionally separated in the
embodiment realization represented in fig. 5. The cartridge chamber 18 of the barrel 2 is

here fastened by means of a barrel nil 40 in the housing 8'. In this embodiment a



in the fastening end 26 of the cooling system4, from
where the heat is carried off axially towards the
front by the heat insulating sleeve 30. The thernal
coupling and the barrel fastening are functionally
separated in the enbodinent realization represented

[ 0L The cartridge chanber 18 of the_ barrel 2 is
WCL‘J;eh’Og/(gZ%fﬁened by means of a barrel nut. 40°GHEPHW6/007795

housing 8 . In this enbodi nrent a WO 2007/ 017226

PCT/ EP2006/ 007795 it | ocki ng end 6' is constructed

integrally on the cartri dgé chanber end 18 of the

barrel 2. The cooling systemis fastened by neans of
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in an additional (not represented) enbodi nent. The

heat insulating sleeves 30 in such an enbodi nent start
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i nsul ating sl eeves 30. The
region on the fastening end 26, with radial openings in order to improve the convection in
the air-filled intermediate spaces between the individual heat insulating sleeves 30. The
heat msulating sleeves 30 can be connected to each other at the front end by means of
ridges as well as spacers for stabilization. Such a cooling system 4 improves the shielding
of & hand guard that surrounds the outermost heat insulating sleeve 30 against the heat
emitted by the barrel 2. At the same time, multiple heat insulating sleeves improve the
heat transport from the cariridge chamber region into the direction of the weapen muzzle,

due to the increased therma! conduction.

Additional alternative embodiments and variants follow for the expert from the following

patent claims.



heat insulating sleeves 30 can be connected to each
other at the front end by neans of ridges as well as
spacers for stabilization. Such a cooling system 4
i nproves the shielding of a hand guard that surrounds
t he outernost heat insulating sleeve 30 against the
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Claims 1. Cooling system{#¥sfor a weapon with a
fastening end (26) that can be coupled in the
cartridge chanmber region of a barrel (2) to a weapon
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(4) @%@?&%ﬁ?ﬁ%@% claiml or 2, in which the fastening

according to claim 1, in which the heat insulating sleeve (30)

is arranged concentrically with respect to a bore axis of the barrel (2).

Cooling systern (4) according to claim 1 or 2, in which the fastening end (26) and

the heat insulating sleeve (30) are thermally conducting connected to each other.

Cooling system (4) according to one of the preceding claims, in which the heat

insulating sleeve (30) and the fastening end (26) are manufactured from different

materials.

Cooling system (4) according to one of the preceding claims, in which the

fastening end (26) and heat insulating sleeve (30) are constructed integrally.

Cooling system (4) according to one of the preceding claims, in which the heat

msulating sleeve (30) comprises openings.

Cooling system (4) according to one of the preceding claims, in which the outside

(38) of the heat insulating sleeve (30)



- the heat insulating sleeve (30) are thermally

conducting connected to each other. 4. Cooling system
(4) according to one of the preceding clains, in which
the heat insulating sleeve (30) and the fastening end
(26) are manufactured fromdifferent materials.

woCaghingsystem (4) according to one of theP

10.

13.

14.

clainms, in which the fastening end (26) arﬁ/@gﬁ%%W%

|nsulat|ng sl eeve (30) are constructed integrally. 6.
Cool i ng system (4) according to one of the preceding
clains, in which the heat insulating sleeve (30)
conpri ses openings. 7. Cooling system (4) according to
one of the preceding clains, in which the outside
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msulating sleeve (30) is 2-10 mm.

Cooling system (4) according to one of the preceding claims, in which the wall

thickness of the heat insulating sleeve (30) is 0.5-4 mm.

Weapon (1) with a cooling system (4) aceording to one of the preceding claims,
which, in particnlar, comprises a hand guard that surrounds the heat insulating

sleeve (30).

Weapon (1) according to claim 12, in which an insulation layer is provided

between the heat insulating sleeve (30} and the hand guard.

Weapon (1) aceording to claim 12 or 13, in which between the barrel (2) and the
weapan component {6, 8'), as well as belween the weapon component (6) and the
barrel nut (4), always heat transfer promoting contact surfaces (28, 40) are

constructed which correspond to each other.



11. Cooling system (4) according to one of the
preceding clainms, in which the wall thickness of the
heat insulating sleeve (30) is 0.5-4 num 12. Wapon
(1) with a cooling system (4) according to one of the
preceding clains, which, in particular, conprises a
whand7guard that surrounds the heat insul at
(30). 13. Weapon (1) according to cIa|n112PEgHﬂ?P&§ﬁ§h@5
an insulation layer is provided between the heat
i nsul ating sleeve (30) and tfhe hand guard. 14. Weapon
(1) according to claim12 or 13, in which between the
barrel (2) and the weapon conponent (6, 8'), as well
as between the weapon conponent (6) and the barre
1snut oW i t act
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constructed as, to each other correspondi ng, threaded
surfaces (28).



