| LIGHT WEIGHT MACHINE GUN CROSS REFERENCE TO RELATED
PATENTS [0001] The priority benefit of US provisional patent application
serial number 60/945,808, filed June 22, 2007, is claimed.
BACKGROUND OF THE INVENTION [0002] An important and basic part
of the US Army small arms arsenal is the M240B machine gun. The
M240B, first used by the US military in the late 1970s, is referred to as a
light-weight machine gun. Compared to other machine guns, at about
27.5 pounds without ammunition, it is one of the heavier light machine
guns. It is intended to be carried, along with several belts of ammunition,
by individual soldiers in combat and to deliver sustained firepower during
an enemy engagemaiGHDYBE Kbid TVAACBIINEIG N less of a burden on
the soldier if it were lighter. Accordingly, there remains a need for
reducing the weight of the M240B. A likely route to reducing weight,
particularly if a redesign of the basic configuration of the M240B is to be
avoided, is the substitution of lighter weight metals, such as titanium

alloys, where S #‘Fﬁﬁgﬁ% ler.car teel tly used.
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[0001] The priority benefit of US provisional patent application serial

number 60/945,808, filed June 22, 2007, is claimed.
BACKGROUND OF THE INVENTION

[0002]  An important and basic part of the US Army small arms arsenal
is the M240B machine gun. The M240B, first used by the US military in the late
1970s, is referred to as a light-weight machine gun. Compared to other machine
guns, at about 27.5 pounds without ammunition, it is one of the heavier light
machine guns. It is intended to be carried, along with several belts of
ammunition, by individual soldiers in combat and to deliver sustained firepower

during an enemy engagement.

[0063] The M240B would be less of a burden on the soldier if it were
lighter. Accordingly, there remains a need for reducing the weight of the M2408B.
A likely route to reducing weight, particularly if a redesign of the basic
configuration of the M240B is to be avoided, is the substitution of lighter weight
metals, such as titanium alloys, wherever possible for the heavier carbon steel

currently used. Nonetheless, light weight metals, and titanium alioys in



particular, do not have the same performance characteristics as carbon
steel and are not compatible with the remaining components particularly
in the environment of use of a combat machine gun. Accordingly, while it
may be helpful to consider, and even to try, titanium alloys for at least
some of the components of the M240B, the resulting performance may be
altered for the worse by such a substitution. Notwithstanding the

paARvidHade ABtRralnueiahtd eruiionanpe toapanea s g cie ribytiposasicind
may be unacceptable. Accordingly, there remains a need for a way to

ard ey eemeigibtdratththe curraiiM246B poashts o guicuraiiyonttde gradingment
performance. SUMMARY OF THE INVENTION [0004] According to its
of msgorofispectenbad brsdhirrecded, thagresinglynwehiieniisraayinfyerdveigful to
M240B machine gun. The improvement is in the substitution of coated
cotisadenna o repeméntsyiotiteaibonalteys congddeesitstmecofuite weightriants of
particular, the components of an M240B currently made of carbon steel
thaHd240Brdpmcesliitingepsrésenatightramighe MibaeEdoritheososse thirsush a
alloy components are the receiver side plates, bottom plate, cocking
sulbgtitdti®guideNphikhsigindinecitbe freiatge cdirygidhdkeient afeduction,
bracket. A front sight collar is made of titanium in the improved machine
pegarmraostHigientividegiadeth&ayebrl oaserpiakiene Hvraraiaghunthere
parts. In addition the final exterior surfaces of the receiver of the present
rerﬁ%'\eﬁiaé\@% rcowaielpiafuse weight from the current M240B machine gun

without degrading performance.
SUMMARY OF THE INVENTION

[0004] According to its major aspects and briefly recited, the present
invention is an improved M240B machine gun. The improvement is in the
substitution of coated titanium components for carbon steel components to
reduce weight. In particular, the components of an M240B currently made of
carbon steel that are replaced in the preseﬁt light-weight M240E6 with coated
titanium alloy components are the receiver side plates, botiom plate, cocking
handie guide, back sight bracket, front block, carrying handle rod and bracket. A
front sight collar is made of titanium in the improved machine gun but not coated
with the same special coatings as the other titanium parts. In addition the final
exterior surfaces of the receiver of the present machine gun are coated with a

ceramic to eliminate shine and also to be able to apply a suitable camouflage

color.



ceramic to eliminate shine and also to be able to apply a suitable
camouflage color. 3 [0005] The coating for several, but not all, of these
components is tungsten diamond-like coating (DLC) applied to a thickness
of 0.005-0.010 mm on wear surfaces. For the front block, two coatings
are used, a first coating of chrome nitride for achieving the requisite
performance characteristics of wear resistance and high temperature

resigg@nse, and arsecongtipeaittgseiehinrbat caybalnitidrdechideribenents is
shiny surface of the chrome nitride. For the carrying handle rod and

tungRtimdibanme-tkideoating gD dpplstetold thisknesd foir v@@s-0.010 mm
resistance. Boron carbide is used to coat the carrying handle bracket for

on higlar teonfzexzaur € cedistdnoet [0006] Mive crditayagrafites repfistweating of
the various components with titanium alloy components is significant

chwaightidesinds; hetpévingothed neguiséconedi wainbe Shatentamslicsoaf wear
pounds. The advantage of the use of coatings is that performance of the

resisfanek santhdughotempR2I0E6 Bsiglanssieand e secgoddcasting eirsbrpme
steel surfaces of the components replaced and with no loss of

carheenitigeginbiny tenshieysorfacecaiibn sleeresmponentd of Blaesarrying

M240Bs. [0007] These and other features and their advantages will be
handle rod and cocking handle guide, a coating of tungsten DLC is used for wear

resistance. Boron carbide is used fo coat the carrying handie bracket for high

temperature resistance.

[0006] The advantage of the replacement of the various
components with titanium alloy components is significant weight savings, helping
to reduce the overall weight by more than four pounds. The advantage of the
use of coatings is that performance of the coated surfaces of the M240EG is
expected to be as good as the carbon steel surfaces of the components replaced
and with no loss of interchangeability with the prior art, carbon steel components

of older M240Bs.

[0007] These and other features and their advantages will be
apparent to those skilled in the art of firearm manufacture from a careful reading
of the Detailed Description of Preferred Embodiments, accompanied by the

following drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0608] in the figures,



apparent to those skilled in the art of firearm manufacture from a careful
reading of the Detailed Description of Preferred Embodiments,
accompanied by the following drawings. BRIEF DESCRIPTION OF THE
DRAWINGS [0008] In the figures, 4 [0009] Fig. 1 is a left side view of the
present machine gun, according to a'preferred embodiment of the present
invention; [0010] Fig. 2 is a right side view of the present machine gun,

accpsging to gigrefesres jembrerdinient of the present muenieng PO btLbiding
3 is aright side, lower perspective view of the machine gun of Fig. 2 with
to daN@ielcernRenerinshev iRcexrplededinetaittnship; [0012] Fig. 4 is a left
side, upper perspective view of the machine gun of Fig. 1 with major -
components shown in exploded relationship; [0013] Fig. 5 is a left side
view$ffHe reégvet isfatiighisitndgumbiheigresentrmacpinesgitowadarding
exploded relationship; and [0014] Fig. 6 is a right side view of the receiver
to apreéeried b gdinentmbthe wigsre baMEEHBWN in exploded relationship.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS [0015] The

resent invention is,. in its most preferred embodiment, a .
P [0011] ?—'?g is a ﬁg t S|I e, lower perspectme Vt:ew of the machine gun

of Fig. 2 with major components shown in exploded relationship;

[0012] Fig. 4 is a left side, upper perspective view of the machine gun

of Fig. 1 with major components shown in exploded relationship;

[0013] Fig. 5 is a left side view of the receiver of the machine gun of

Fig. 4 with its paris shown in exploded relationship; and

[0014] Fig. 6 is a right side view of the receiver of the machine gun of

Fig. 3 with its parts shown in exploded relationship.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[6015] The present invention is, in its most preferred embodiment, a
light-weight machine gun based on the M240B but with some of the components
being replaced with coated titanium alloy components. The replacement
componenis are dimensionally inferchangeable with the carbon steel
components of the prior art M240B. The specially-coated titanium alloy parts are
the receiver side plates, back sight bracket, bottom plate, front block, parts of the

~carrying handle, and cocking handle guide.



light-weight machine gun based on the M240B but with some of the
components being replaced with coated titanium alloy components. The
replacement components are dimensionally interchangeable with the
carbon steel components of the priqr art M240B. The specially-coated
titanium alloy parts are the receiver'side plates, back sight bracket,
bottom plate, front block, parts of the carrying handle, and cocking handle
guideofs[[001REBefagingwmawRyEigs ahdrd] thdheie shshowa kietimhdght
right side view of machine gun 10, typical in appearance of the M240B
sidenaigvinef gnachisedguy the, Wypteal Stadppddiidace tfitas MadiiBookdina gun
receiver 14, a trigger assembly 16, a barrel 18, a heat shield 20, a front
usesighy 22 dflist Bidde2MiktacarriihgharbiitisteskmBly@ cainearidghtipgger
a feeder ramp 30, and a bipod assembly 32. Carrying handle assembly
asgEdibbiute seabatre)ing harhdlet sfacke 2B4aafrent sighlidg hari@ehrbines 24, a
For the most part, these components are dimensionally equivalent to the
caipyipp dreedlapreraitbinade of @absigbicdd aadiasda fimBioRTs i sarhipod
[0017] Figs. 3 and 4 show the same machine gun 10 with its major
assRPentsEHOWRG MaRpls AEgRIRho RENIRCINAgA dieA pIchdrdle bracket
assembly 40 is shown separated from the balance of receiver 14; and
34 ApedasERinG SENHRIGREh dhipbPhiac S A ARitoihERs: HoRPANSAlRqare

. stock locking pin 46 are also
dimensionally équivalent to the prior art components made of carbon steel and

their function is the same.

[6617] Figs. 3 and 4 show the same machine gun 10 with its major
components shown in exploded relationship. In addition, top cover assembly 40
is shown separated from the balance of receiver 14; and bipod assembly 32,
including bipod bracket 42 and bracket bolfs 44, and stock locking pin 46 are also

apparent.

[0018] Figs. 5 and 6 focus on receiver 14, and show its parts from an
upper left perspective, exploded relationship in Fig. 5 and in upper right
perspective, exploded relationship in Fig. 6. Receiver 40 has back sight bracket
48, a left side plate 50, a right side plate 52, a botfom plate 54, a front block 56,
and gas cylinder 58. Steel rails 80, 62, are located on left and right side plates

50, 52. Cocking handle guide 62 is carried by the outside of right side plate 52.

[0019] Those components of present machine gun 10 made of titanium

material must exhibit a low coefficient of friction, low wear rate, good corrosion



apparent. [00181 Figs. 5 and 6 focus on receiver 14, and show its parts
from an upper left perspective, exploded relationship in Fig. 5 and in
upper right perspective, exploded relationship in Fig. 6. Receiver 40 has
back sight bracket 48, a left side pl%te 50, a right side plate 52, a bottom
plate 54, a front block 56, and gas cylinder 58. Steel rails 60, 62, are
located on left and right side plates 50, 52. Cocking handle guide 62 is

res@asned otk campdenitightisidesilaiecatb ¢aGteal thogsoentpoamis ddrk,
present machine gun 10 made of titanium material must exhibit a low

norcoefiicird ap féciranclwinedr sigh, 2Zbaddpodiios 6f theisemgegduutile 26
compatibility with existing carbon steel components, and a dark,

arenceplatiEttivithapifeasamoaakroal bt 2 alg pwitgnsof thecbineygign 10 is
handle 26 are replaced with different material because, by doing so,

lightesckimpgtad 10 {beligineadoitiBd bhkeeriomaanueERiements of these
performance requirements of these latter components are not as critical

lattas eoEpaBEDtagTRctRS 8% wHisebradhmaybcomranris mhfefaivandpmade
The choice of titanium material reduces weight, and the coating on the

of frnbaraatabislihe lighter-weight material of machine gun 10 to perform in
a manner comparable to that of the carbon steel of the prior art M240B.

Coati o : . .
Coaling, of the.HLanium P Brey oS 08 ne S Beihsateara A Bating
on the material allows the lighter-weight material of machine gun 10 to perform in
a manner comparable to that of the carbon steel of the prior art M240B. Coating

of the titanium parts prevents galling of the otherwise relatively soft titanium

surface.

[0021] The components that replace the prior art carbon steel
components are made of titanium material, preferably titanium alloy, and most
preferably a particular alloy, Ti-6Al-4V, also known as Grade C-5 according fo
ASTM B367 or titanium alloy according to AMS 4985, both of which industry

standards are incorporated herein in their entirety by reference.

[06622] The coating material for all but one of the titanium material
replacement parts of receiver 14 (namely, front block 56) is a diamond-like
carbon (DLC), preferably tungsten DLC. The part of receiver 14 having a coating
other than tungsten DLC is front block 56, which has two different coatings,
namely, a first coating of chrome nitride followed by a second coating of chrome

carbo-nitride.  in addition, receiver 14 has a second coating, namely, a ceramic



surface. [00211 The components that replace the prior art carbon steel
components are made of titanium material, preferably titanium alloy, and
most preferably a particular alloy, Ti-6Al-4V, also known as Grade C-5
according to ASTM B367 or titaniun) alloy according to AMS 4985, both
of which industry standards are incorporated herein in their entirety by
reference. [0022) The coating material for all but one of the titanium
codhderiakchemademenimplés CHRAETH 4 fpdintblyy NIt bidokiEiey jda cover
diamond-like carbon (DLC), preferably tungsten DLC. The part of receiver
anyldhiayimgtallioaiags @i tdha v nestemiDACHs tion ol ek UBEbiehicon &sich
two different coatings, namely, a first coating of chrome nitride followed
as biacksadondvecatiaganobfape ceirbo-nitride. In addition, receiver 14 has
a second coating, namely, a ceramic 7 coating, such as, for example,

CERAKOTE applied by NIC Industries, to cover any shiny metallic areas
and@Zow rE@EVEILOBY IR Y BBINEBIERS FATTARG BRRA bracket

b _ fl lor. [0023] Carrying hand bl
o4 AR R R Ao rikel 51 A8 (A SHRUPA AL JUEEETRLC: the
latter i ted with t ten DLC; the f ith b bid
FrSREMER FALS R R W SSHRr o SHUIPL JOBePEe uReL g o

e
requ]jI Qst%rggf T%tslfé?ashéé qg 'H%ﬁ‘wa{'é/mg‘é% ua}erées.St&%gllﬂgnally, there are steel and
nylon components within the carrying handle assembly that are not coated with

tungsten DLC or boron carbide.) Front sight 22 is also coated with phosphate

along with the rest of barrel 18.

[6024] Tungsten DLC is an amorphous coating with tetrahedral
bonding, and is available from manufacturers such as lonBond of Greensboro,
North Carolina. Tungsten DLC is applied by physical vapor deposition (PVD),
and by the technique known as sputtering in particular, which process is well
known. The duration of the process determines the thickness of the coating. A

thicker coating requires continuation of the process longer than a thinner coating.

[0025] Proper surface preparation of the titanium material is critical.
Prior to coating, all titanium alloy parts are thoroughly cleaned to remove, dirt,
dust, grease, oil and other foreign substances. The surfaces are then given a
chemical wash, or preferably are blasted to achieve a surface that will bond well
with the coating to be applied. They are masked to expose only those areas that

need to be coated and then subjected to the coating process.



nylon components within the carrying handle assembly that are not coated
with tungsten DLC or boron carbide.) Front sight 22 is also coated with
phosphate along with the rest of barrel 18. [0024] Tungsten DLC is an
amorphous coating with tetrahedral ponding, and is available from
manufacturers such as lonBond of Greensboro, North Carolina. Tungsten
DLC is applied by physical vapor deposition (PVD), and by the technique

knoyoaas spultesngiipgrimutanhgstiehrocesDistieto knoos. rie for most
duration of the process determines the thickness of the coating. A thicker
cosedtioghmequissaafitantioafefdbly mpikass 0008 tharfer thizares wdadag but
[0025] Proper surface preparation of the titanium material is critical. Prior
notoneo@titige @l i Biummalloy parterysténoUghinaksaned] satenoveffdiant of
dust, grease, oil and other foreign substances. The surfaces are then .. -
friajioeisa0 2Rdmic A6y ask, ity predstably dyodiiistedabicienicoeiticiionascltRatio
will bond well with the coating to be applied. They are masked to expose
0.24nsjttaigh ke asaffisient of icbercontbd bedaties subjeettel de2the Toamxgcet
process. 8 [00261 The coating for tungsten DLC is 0.001 to 0.005 mm for
cogffiieabafcliclsm jeranaitaitedn fhersrabpcatifo xdtiohotiw tingstendakC is
surfaces but not more than 0.010 mm. The tungsten DLC measured static
appligthiclergesteratba reuabedhe suriase itbmbiaberdhgrafic e dHifishion.

~of friction is 0.20 to S ) .
it is deposited on a titanium material surface by physical vapor deposition (PVD),

and by sputtering in particular. According to the literature, its maximum service

temperature is 662°F. Its color is dark gray to black.

[0027]  Boron carbide is not applied in as thick a layer as tungsten DLC;
rather, it is applied to a thickness of 0.001-0.005 mm. Its measured static
coefficient of friction is 0.19 to 0.33; its measured dynamic coefficient of friction is
0.18 to 0.29. Boron carbide is also deposited by PVD, and by sputter-coating in
particular. The literature identifies its coefficient of friction as 0.12. Its maximum
service temperature according to the literature is 2000°F, and its color is also

dark gray to black.

[0028] Front block 56, which sees operating temperatures to 1200°F is
coated with a first coating of chrome nitride for wear resistance and high
temperature resistance, followed by a second coat to front block 56 of chrome
carbo-nitride to cover kthe shiny silver first coating. The chrome nitride coat by

itself is shiny silver in color and would be unacceptable in a military firearm as it



0.24 although its coefficient of friction in the literature is 0.06 to 0.20. The

exact coefficient of friction is dependent on the surface to which the

tungsten DLC is applied. In general, the rougher the surface, the higher

the coefficient of friction. It is deposited on a titanium material surface by

physical vapor deposition (PVD), and by sputtering in particular.

According to the literature, its maximum service temperature is 662F. Its
sh@e¥oniswiaek gighttoibieekidViRas labo (e earbidedsapot aiiplids! iseds thialply

a layer as tungsten DLC; rather, it is applied to a thickness of 0.001-0.005
thegwtdigingsasured static coefficient of friction is 0.19 to 0.33; its measured

dynamic coefficient of friction is 0.18 to 0.29. Boron carbide is also

deposited by PVD, and by sputter-coating in particular. The literature
iderlifid8lits co&fRmEnniifidcibARRIied D [fomMAkPE derafiieve a coating
temperature according to the literature is 2000F, and its color is also dark
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to 1200F is coated with a first coating of chrome nitride for wear

thigkagsia i 'ahdRighthampBAARFEPe SRR Y AR d DY QLB BRY 284 TPst

front block 56 of chrome carbo-nitride to cover the shiny silver first
Pretgraly OriRe ch MY A R CY A B iReF5EShiny silver in color and would

be unacceptable in a military firearm as it 9 shows up when night vision

dewﬁﬁﬁ(ﬁre usﬁ% '%L'iﬁ&s‘f@ﬂ%ﬂ@%&%t‘éﬁe%t@nﬂﬂﬂlymateriai achieves specific

performance requirements for use of those particular components in machine
gun 10. Specifically, these components must be corrosion resistant, have high
resistance to wear, a low coefficient of friction, and dimensional and
compositional stability at operating temperatures. For most of these

components, the operating temperature is not likely to exceed 700 degrees F.

{0031] Titanium material coated with DLC, and titanium alloy coated
with tungsten DLC in particular, meets the operating requirements surprisingly
well. Its performance on receiver side plates 18 with respect to wear appears to

be better than chrome electrolytically deposited on steel.

Example 1

[0032] A light-weight machine gun made according to the present
machine gun 10 design was tested by firing 20,000 rounds of ammunition with it.
The test weapon broke in (that is, increased and then leveled off its operating

group velocity) prior to 2000 rounds, typical of M240B machine guns. There was



these coatings. [0029] Chrome nitride is applied to front block 56 to
achieve a coating thickness of 0.0005 to 0.005 mm; the chrome
carbo-nitride is applied to a coating thickness of not more than 0.006 mm,
preferably 0.001 to 0.006 mm, and most preferably 0.002 0.0002 mm by
a PVD process [0030] The tungsten-DLC-coated titanium material
achieves specific performance requirements for use of those particular

no EARABENSS WeBtashing tahgsish Bperificalbd hieapemmioeeaisafiese000
corrosion resistant, have high resistance to wear, a low coefficient of

rodiiggonTaad dieenditngl amdl opmrytivgtigralstebilittatvegeratiagsured to be
temperatures. For most of these components, the operating temperature
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DLC, and titanium alloy coated with tungsten DLC in particular, meets the

rousisragngniegtérements surprisingly well. Its performance on receiver side
plates 18 with respect to wear appears to be better than chrome
electrolytically deposited on steel. Example 1 [0032] A light-weight

Exarael gun made according to the present machine gun 10 design was
tested by firing 20,000 rounds of ammunition with it. The test weapon

broll hat is, i ed an then leveled off |t operatl
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machine gun 10 design was tested by changing barrel 18 1000 times to test the
wear on front block 56, counting the number of clicks needed to install barrel 18
and comparing that to the results of a prior art M240B. Performance of the

coated front block 56 equaled that of the M2408B.

[0034] The use of coated titanium alloy substitute components and
sub-components significantly reduces the weight of M240E6 below that of
M240B by approximately four pounds without compromising on performance
characteristics and full interchangeability. The performance of tungsten DLC
exceeded that of nickel boride, weli-known as a titanium coating material but

which tended to chip and to exhibit poor dimensional stability.

[0035] It will be apparent to those skilled in the art of the manufacturing
of moving metal components that the present invention, defined by the appended claims,
can be applied to other components besides light weight machine guns, as described in
the preferred embodiment, without departing from the spirit and scope of the present

invention, as hereinafter claimed.



10 no evidence of wear of the tungsten DLC-coated components even
after 20,000 rounds. The rate of firing and operating group velocity were
measured to be within normal specification limits and the average
measured rate of fire was 580 rounds per minute. Example 2 [00331 A

. light-weight machine gun made accdrding to the present machine gun 10
design was tested by changing barrel 18 1000 times to test the wear on

wirentiRleek\D0;raeygting the number of clicks needed to install barrel 18

and comparing that to the results of a prior art M240B. Performance of the
coated front block 56 equaled that of the M240B. [00341 The use of

coated titaniumachivg suibstiisiigpegimponents and sub-components
significantly reduces the weight of M240EG6 below that of M240B by
appsogtotely four pounds without compromising on performance
characteristics and full interchangeability. The performance of tungsten
DLG: evasveetatnatibnieeidodibsivel - kaddwrecsivetifardyrincodimya back
material but which tended to chip and to exhibit poor dimensional stability.
sighbbssketviheransirerside platrs skilsitamthnate: sfabekinghaedividuigle, a
of moving metal components that the present invention, defined by the
fireppprtrelcPinrgnrdeaifrord Aisied to other components besides light

weight machine guns, as described in
a receliver cover attached to said receiver body;

a feeder ramp carried by said receiver body;

a trigger assembly in operative connection with said receiver, said receiver

carrying said said trigger assembly; and

a barrel in operative connection with said receiver body, with
a heat shield,
a carrying handle,
a carrying handle bracket,
a front sight collar, and
a bipod;

wherein said back sight bracket, two opposing side plates, cocking handle

guide and bottom plate are made of titanium material having a coating of a wear-

resistant material.

2. The machine gun as recited in claim 1, wherein said wear-resistant

material is a diamond-like carbon (DLC) coating.



the preferred embodiment, without departing from the spirit and scope of
the present invention, as hereinafter claimed. it WHAT IS CLAIMED IS:
1. A machine gun, comprising: a stock; a receiver body attached to said
stock, said receiver body including a back sight bracket, two opposing
side plates, a bottom plate, a cockinbzhandle guide, a fire control spring,
and a front block; a receiver cover attached to said receiver body; a
feedgr rampreaRiigchine sid ERCRIVREP YA IBARRaRH DLy i) engrative
connection with said receiver, said receiver carrying said said trigger
tum@mblyoand a barrel in operative connection with said receiver body,
with a heat shield, a carrying handle, a carrying handle bracket, a front
sight collar, and a bipod; wherein said back sight bracket, two opposing
side plates, cocking handle
4. The machine gun as recited in claim 2 or 3, wherein said coating is

between 0.005 and 0.010 mm thick.

5. The machine gun as recited in any one of the preceding claims,

wherein said titanium material is a titanium alloy.

6. The machine gun as recited in claim 5, wherein said titanium ailoy
is Ti-BAl-4V.
7. The machine gun as recited in any one of the preceding claims,

wherein said front block is coated with a first coating of chrome nitride.

8. The machine gun as recited in claim 7, wherein said first coating is

0.0005-0.005 mm thick.

8. The machine gun as recited in claim 7 or 8, wherein said front block

is coated with a second coating of chrome carbo-nitride.

10.  The machine gun as recited in claim 9, wherein said second

coating is not more than 0.006 mm thick.



guide and bottom plate are made of titanium material having a coating of a
wear- resistant material. 2. The machine gun as recited in claim 1,
wherein said wear-resistant material is a diamond-like carbon (DLC)
coating. 12 3. The machine gun as recited in claim 2, wherein said DLC is
tungsten DLC. 4. The machine gun 53 recited in claim 2 or 3, wherein said
coating is between 0.005 and 0.010 mm thick. 5. The machine gun as
recited in any one of the preceding claims, wherein said titanium material
is a titanium alloy. 6. The machine gun as recited in claim 5, wherein said

titanium alfpiye igZEBAEGUn GsTieeitBachinaieVNASWIRSHSS Jaianseensdof
the preceding claims, wherein said front block is coated with a first

coatiadingnalestromed il 8.00BavmagiEke gun as recited in claim 7,
wherein said first coating is 0.0005-0.005 mm thick. 9. The machine gun

as recited in claim 7 or 8, wherein said front block is coated with a second
coating of chrome carbo-nitride. 10. The machine gun as recited in claim
9, wherein Baédsacking gun as recited in any one of the preceding claims,

wherein said receiver body has a ceramic coating.

13.  The machine gun as recifed in any one of the preceding ciaims,
wherein said carrying handie bracket is made of titanium material with a heat-

resistant coating.

14.  The machine gun as recited in claim 13, wherein said heat-resistant

coating is boron carbide.

15.  The machine gun as recited in any one of the preceding claims,

wherein said carrying handle is made of titanium material having a coating.

16.  The machine gun as recited in any one of the preceding claims,

wherein said coating is tungsten DLC.

17.  The machine gun as recited in any one of the preceding claims,

wherein said front sight collar is made of a titanium material.



coating is not more than 0.006 mm thick. 13 11. The machine gun as
recited in claim 10, wherein said second coating ranges from 0.001 to
0.006 mm thick. 12. The machine gun as recited in any one of the
preceding claims, wherein said receiver body has a ceramic coating. 13.
The machine gun as recited in any dife of the preceding claims, wherein
said carrying handle bracket is made of titanium material with a heat-
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said heat-resistant coating is boron carbide. 15. The machine gun as

mdieeie s ibcatydonRHobEre praseding claims, wherein said carrying handle
is made of titanium material having a coating. 16. The machine gun as
recited in any one of the preceding claims, wherein said coating is
tungsten DLC. 17. The machine gun as recited in any one of the
preceding claims, wherein said front sight collar is made of a titanium
material. 14 18. The machine gun as recited in claim 17, wherein said
titanium material is coated with phosphate. -



