1 LI GHT WEI GHT MACHI NE GUN CROSS REFERENCE TO RELATED
PATENTS [ 0001] The priority benefit of US provisiona
pat ent application serial nunber 60/945, 808, filed
June 22, 2007, is clainmed. BACKGROUND OF THE

| NVENTI ON [ 0002] An i nportapt and basic part of the US
Arnmy small arnms arsenal is the M240B machi ne gun. The
M240B, first used by the US mlitary in the late
1970s, is referred to as a |ight-weight machi ne gun.
Conpared to other nmachi ne guns, at about 27.5 pounds
W t hout ammunition, it is one of the heavier |ight
machi ne guns. It is intended to be carried, along

wi th several bglicHOVEBGHIMVACHINED8GUNI vi dual
soldiers in conbat and to deliver sustai-ned firepower

during an eneny engagenent. [0003] The M240B woul d be
| ess of a burden on the soldier if it were lighter.
Accordingly, there remains a need for reducing the
wei ght of the M240B. A likely route to reducing

wei ght , . p@rﬁé%ﬁ#mmc@ TeYesi ATEPATIENDSSI €

configuration of the M240B Is to be avoided, is the
substitution of lighter weight nmetals, such as
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 BACKGROUND OF THE INVENTION

[0002] An importanf 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 réferred to as a light-weight machine gun. Cc_jmpared o other machine
guns, at about 27.5 pouﬁds without ammunition, it is one of the heavier light
machine guns. [t is intended to be carried, along with severa[ belts of
ammﬁniﬁon, by individual soldiers in combat and to deliver sustained firepower

during an enemy engagement.

[0003] The M240B would be less of a burden on the soldier if it were
lighter. Accordingly, there remains a neec_l for reducing the weight of the M240B.
A likely route to reducing weight, .particuiar_ty if a redesign of the basic
configuratioﬁ 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



2 particular, do not have the sane perfornmance

characteristics as carbon steel and are not

conpatible with the remai ni ng conponents particularly

in the environment of use of a conbat machi ne gun.

Accordingly, while it may be hel pful to consider, and

even to try, titaniumalloys for at |east sone of the

conmponents of the M240B, thé resulting performance

may be altered for the worse by such a substitution
paNgtukirt te tnah tavey thcheanael parfoagandencharactatistioseisgtarbon steel and
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remafnisreeneethfora wapté regducendeight framtthelcorknt M24@k elackine gun
wufﬁ%ﬁ?&e@rﬁaﬁﬁ‘@gﬁ# Pafék d receiver body; a feeder ranp

carrie receiver body; a trigger assenbly in

operative connectio sai d

receiver carryi @M&%gbé?hg '&E’&'ﬁ“ﬁ@%m y; and a

barrel in operative connection with said receiver

bodjQ008aljh a Imeat sspeel df tte eentiomdghbenil ﬁr,ovmied a machine
gufj? E0AbAGRBRAM Sl £ fdihver dd P Macef Vb &9 Sitck 808 Boeiver
body d@llp:dlag @sbammntriyahmidmo @ppd@naﬁweb@ategwamcmpm plate a
codifig mﬂaleo{;u.abt arﬁreredﬁ%%gah%héfvd agfraqtocs?@éu Prédeivdr cover

wear -r esi st ant. mat er.i al Accord 1 Ng
attachshfranidsregeiven @ofY.e3 é‘ﬁ%d‘?frf\?giﬂ Faywied sbyaﬁﬂiﬂ fpeejveigbody; a

trigge# @Bsemblyi in @p@titive BaANESIUTONRITEAY rbseilér, EAE receiver carrylng

s Bt igee e boiig gL A BRI SBRAREE! & Eu R AT said
recepverdivelyt witbfa eat dhidBd &uarrgmgllyandﬁja cHirryoey handls beadket, a
frohpﬁhhta&ﬁlaF Prb oHnthr‘eW%SﬁedHcklé nnﬂﬂtbrél&' ?q%o%éggﬁg side

coat€d titaniuma
pfat%en?qrésrngsha@dlm giide arﬁbb@%@mppiatee are oradengf Htangine material
hadiHg @%oa*ﬁﬁ%%f%hﬂéﬁr—r@&@?df@hatéf&lm bl ock, carrying
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cocki ng handl e guide, a coating of tungsten DLC is

used for wear resistance. Boron carbide is used to

coat the carrying handl e bracket for high tenperature

resi st ance.



[ 0006] The advant age of the replacenent of the various
conponents with titaniumall oy conponents can be

signi ficant wei ght savings, helping to reduce the

overal |l weight by nore than four pounds. The

advant age of the use of coatings can be that

performance of the coated sygrfaces of the M240E6 is
expected to be as good as the carbon steel surfaces

of the conponents replaced and with no | oss of

i nterchangeability with the prior art, carbon stee
comp®&ht s of Imﬁemp[WﬁBsiimpO&OﬂjeTmmga‘ndsmmelr but not all,

f eat d th d t i t
of o CRrRaents ot HBORRN dPrendsliie toand Ao e 2pplisd to a
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thigjefeedr't 0deeah Bnfl orl WeabEhificeSd Hr3A¢ iBht BBekiwo coatings

arélugad,nPfirst coating of chr&lﬁbEﬁtnBEm(EhTé\ﬁhb redmi B SGRance
[0008]Inthef| ures, (;10009 JFig. 1 is aleft side
charasigristics ﬁfewpao@iﬁtamw bigh dwnpgtaémeoreﬁ'@tar@eaand a second

d enmbodi nent o vent
coF{y@laﬁgﬁré)mez Cfarg)o i r,d&h{ é‘.gaetﬁ 85 yoourf @lgeﬁ;ﬂrome nitride.
FoBfdédByify Ran@e G868 Hnd%ocking handle guide, a coatlng of tungsten DLC
is used for wear resistance. Boron carbide is used to coat the carrying handle

bracket for high temperature resistance.

[0006] The advantage of the replacement of the various
components with titanium alloy components can be significant weight savings,
helping to reduce the overall weight by more than four pounds. The advantage of
the use of coatihgs can be that performance of the coated surfaces of the
M240E6 is expected to be as good as the carbon sieel surfaces of .the
components replaced and with no loss of interchangeability with the prior art

carbon steel components of older M240Bs.

[0007] These an_d 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

[0008] In the figures,



to a preferred enbodi nent of the present invention;
[0011]Fig. 3 is a right side, |ower perspective view

of the machine gun of Fig. 2 with maj or conponents
shown in exploded relationship; 100121Fig. 4 is a

| eft side, upper perspectiye view of the nmachi ne gun

of Fig. 1 with major conponents shown in expl oded

rel ationship; 100131Fig. 5 is a left side view of the
remedyjer Big.tihe adeihsite \izw obthe-present miachinetgunpaceerding
shown in expl oded relationship; and [00141Fig. 6 is a.

tank@Bﬁe@b%oﬂirﬁéﬁtﬁf thé) prdseneinventiorf; t he machi ne gun of
. h its parts shown in expl oded rel ationship.
DETAI LED DESCRI PTI ON OF PREFERRED EMBCODI MENTS

[ g@b?éﬂ_he F. 9316@ rig it \sRiY VieW dfthe ipfedent niehinePg @, eicteding
e di ment

to a preferred embodlment of the present invention;

[0011] Fig. 3 is a right side, lower perspective view of the machiﬁe gun

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

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

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

[0913] Fig. 5 is a left side view of the receiver of the machine gun of

Fig. 4 with its parts 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

[0015]  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 fitanium alloy components. The replacement
components are dimensionally interchangeable with the carbon steel
components of the prior art M2408. 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.



l'i ght-wei ght machi ne gun based on the M240B but wth
sone of the conponents being replaced with coated
titanium all ey conponents. The repl acenent conponents
are dinensionally interchangeable with the carbon
steel conponents of the prjor art MA40B. The
speci al |l y-coated titaniumalloy parts are the
recei ver side plates, back sight bracket, bottom
pl [0&6] f r Referihgaiow faFigs. df antha, thereys showaraiias aaghdgight
cocki ng handl e guide. 5 [0016]Referring now to Fi gs,
side lview tbf 2nadHies gun S10s Itypieal an lappeammderafghe M2408 iashinef gun
machi ne gun 10, typical in appearance of the M40B
'usedTB9 hh& enada Siaed Mtarne tWRis £ Bufistabred2Malrétaver. 14, ta trigger
has a buttstock 12, a receiver 14, a tri gger assenbly

assé'rﬁ?ly Eﬁa{]fxgﬂrell’ﬁs é‘h@&laéhléia' 20,0 ?r%nt ight 20! a laghthidet 24, a

, a carrying handl e assenbly 26, a

r e I
cary8 fei*rd?é;. 355inaR €4 SEan S 38 ALeF g BB o M bipod
bracket nd a cafr handl. e
assetfBYizs: CampIng Hande aéﬁ%f&@[}/e# QRpRE bt andP bracket
equi valent to the pri rt co onentg %%de of carb?
34 aph@ crpdng andls e on PE thednegipa §?]<%ﬂ"§f§°“e§ s are
and 4 show the sane machi ne gun 10 Mﬁth its myj
dimensipuaiy rraivtonirto; the axjor e gomePBents oA of Fﬁfbon steel and
addition, top cover assenbly 40 is shown separated
thafhmnmmhbtbabanme of receiver 14; and bi pod assenbly
32, including bipod bracket 42 and bracket bolts 44,
and stock |l ocking pin 46 are al so apparent.
[ QAT F gFigd Brathd64 fshousthensameeimaching/guran@d wittows major
its parts froman upper |eft perspective, exploded
coripdhahisHoNTRin ékpgibdbd felatidfship. Uppsdditidrgidp cover assembly 40
perspect|ve expl oded relationship in Fig. 6.

is sf éégiaré‘t@dh?&nbtﬁékba%&!g oPra&edr 48, ard bfdd séstenbly 32,
a right side plate 52, a bottomplate 54, a

el g g BBl 8 Bl o

ed_‘lil ng handl e guide 62 is carried by the out si de of
APPEYNt side plate 52. 6 ,

[0618] Figs: 5and 6 foﬁus on receiver 14, and show ifs parts from an
upper left perspective, exploded relationship in Fig. 5 énd 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 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 handie 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



resi stance, good conpatibility with existing carbon

steel conponents, and a dark, non-reflective

appearance. Front sight 22 and portions of the

carrying handle 26 are replaced with different

mat eri al because, by doinggso, machine gun 10 is

i ghter conpared to the prior art M40B. The

performance requirements of these latter conmponents
resistarca) good compatibitinl witk existng chdmmmrieemospsinents @nde dark,

40 made of titanium material. [0020] The choi ce of
nonirifiédtive MppBancal Frestusigist 2% and portiond of tee camying daodle 26

the material allows the |ighter-weight nmaterial of

are TESHREAE vWIHNdifEren® nRABHAN Bbtdus?, HNdGing GoPaacHihe gua 10 is
that of the carbon steel of the prior art MA40B.

iightogf ﬁfélinﬂgréaf tottfig PPM ?Ril\h‘f%dﬁi.r The Pef¥RRAfcORguiregepis éfitRese

rmse re Ively soft titaniumsurface. [0021] The
conponent hat .r.ep ' I ‘
att§ SERBABRLS 1P HotaBrBRS, 29 e boricheffy BEfBcPlVef up made
fitanium alloy, and nost preferably a particul ar
of titanjuiy matelida| - 4y, al so known as Grade C-5 according
to ASTM B367 or titanium alloy according to AVS 4985,
both of which indusjry standards are incarporat .
el ®Efl | n Teditionssot Fteplins jrateral gifees \iggBbarane coating
coating material for all but one of the titanium .
on thameateeal alleps dee lighlerweighf rpaterial.@i W%?h‘ﬁﬁlgtlﬂg@etpﬂeﬁom in
front block 56) is a dianond-|ike carbon (DLC%, .
a mpneércahparablerigshainofhe camthen pleet olohe psige ptd124@B. Coating
having a coating other than tungsten DLC is front :
of thbafthniofh pais Qrebearststgalling fdf ehentthewdse melativelnnsdfy fitamiu
first coating of chronme nitride followed by a second
surféeat i ng of chrome carbo-nitride. In addition,
recei ver 14 has a second coating, nanely, a ceramc
coating, such as, for exanple, CERAKOTE applied by
NI God27§1US tTHeE ScorhSorkeHE T thRAY rédladyy et pribr CaAr eafoandteel
to allow receiver 40 to take on a suitable col or such

[ QL. .
confRaf i REeYC i CARHD 40eF niom atey, and most
| k d ' ~ T .
orof 90 PEREUEE oy TEREALY RS KPR B HgB S Bcqrang o
P Bsf 26 5P SR BebOuiRTTS ASCURRN B lffich Miausy
tenperatures. (Additionally, the are steel and
stangards asp ingerroRated fiarein ﬁ“‘%r %%Hf?{yiebvgf%i%{ﬁa?% assenbl y
that are not coated with tungsten DLC or boron '

carbide.) Front sight 22 is also coated wth, . )
phd8@iRat ¢ Hhormgaling Hmaiesial dat alif bylapheof fge titanium material

replacement parts of receiver 14 (namely, front block 56) is a diamond-fike
carbbn (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 chromé

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



[ 0024] Tungsten DLC i s an anor phous coating with
tetrahedral bonding, and is available from
manuf acturers such as | onBond of G eensboro, North
Carolina. Tungsten DLC is applied by physical vapor
deposition (PVD), and by the techni que known as
sputtering in particular, which process is well
known. The duration of the Process determnes. t he :
coatinigi skelees, tor axampeatERNKQTE mpplied badﬂkqwurséftﬁﬁ i gover
continuation of the process |onger than a thinner
any ehiay irmegallif @625] ambealiow rdceiver ghdpdaka pam Bitaplgecolor such
titaniummaterial is critical. Prior to coating, al
as blzck dpbtswrabt @apmufiagacelot.hor oughly cl eaned to
renove, dirt, dust, grease, oil and other foreign
subst ances. The surfaces are then given a chem ca
wagigz3|or BaAlRgabhydiarasbintit 26 incdudehcanging andieabacket
that will bond well with the coating to be appli ed.

34 Jrlbeléaﬁg?iﬁ%rfﬁaﬂaﬁéi rb® FXPaFR Rk i kesRdawitASuhsten Ned; the
to be coated and then subjected to the coating

forn‘%_rr %@Slfdgogéahtggﬁge;gﬁsé R S chbhaeshAR thd kot Barrel and

or nost coated conponent surfaces,
f bly at | t 0 : f
rea 5 RSl S8 Mo i b (VR B85S ool anc
nyio PRt b a ot Frefg sSeminy 1l 1Ry ofiy win

to 0.24 although its coefficient _of frictioni. tne
tungsfare PACuPbPONGEATBIED O-TDBt SO 28,18 S 6RA 1AL PhoPhate
friction is dependent on the surface to which the
alorigunitfsthemeBlL« iasraddBl i ed. I n general, the rougher the
- surface, the higher the coefficient of friction. It
is deposited on a titanium material surface by
physizdpl ViapgsteteddIsCt isorar( PMDpphand opatipdit wih | tejrahgdral
particular. According to the literature, its maxi num

bon8R¥GY ah€ it SRRKISE Urdm irnaf@aEturdrs ssuchl ay lanBahar &f Grespsboro,
to black. [0027]Boron carbide is not applied in as

Nori'Cakolffal a¥iigsten Y S %gp%@byfgﬂiyﬁﬁﬂal vapor Gepamitiore(PVD),
to a thickness of 0.001-0.005 nm Its neasured static

fefid GLE WRtAOBpierfhgl? bartRuB?; which prRessE edwell
and B e Se@Bio Khoki'agSpudehalih panfuldly which o
Bor car bi.de | I e h tina. A
o e SUBAE e RGeS b MR8 dtre coatn
.ldentifies its coefficient,of frjct,i I ;
thicksi oA SenyieSeSTRparaR b be bl Ribe Pl 2 innet Eoating.
literature is 2000F, and its color is also dark gray
: gr[gli??sit( uri%rg)%ég]s;%%gtg ﬁ?rlggg:katigg’ ofvﬁxlecﬁta‘?neu%’ci' Bkaf i ritical.
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 {hat

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



coated with a first coating of chrome nitride for
wear resistance and high tenperature resistance,
foll owed by a second coat to front block 56 of chrone
carbo-nitride to cover the shiny silver first
coating. The chronme nitride coat by itself is shiny
silver in color and woul d be unacceptable in a
mlitary firearmas it 9 shows up when ni ght vision
defiozels abeusrdingAioc tenggten &llioris Os0Qfs &l 0tl5amen yor most
these coatings. [0029] Chrone nitride is applied to
coafetivmpdnesk sbfadas, aeélcmbly at E@at DIOPSt minc fareresarciurfaces but
0.0005 to 0.005 nrrr, the chrone carbo-nitride is
not ARG B8Nt @00 GAR.I Mhe RinJsRss DLA Meisured astathatodXigest of
mm preferably 0.001 to 0.006 nm and nost preferably ..

fnct%n Q08 20%0%98 am nfik—zé3 YR PHORERR &c%?ﬁéiéﬂiﬁﬁ friction is 0.20 to

ungs en C-coat e titanium material achi eves

0.24251‘51% ‘%%?pé‘ fff?&é’??t”&f%r.&tﬁﬂﬂn%ﬁﬁ‘ifﬂér%ﬂfr@ ﬁ%g% 70 600Se exact

conponents I n nac
al | ese ,C opent.s nus Of 1.0f
coeffBERL ph fifEtof s SoREGHERERT BaRREE i e R8en DLC is
coefficient of friction, and dinmens | and. . .
appligghplhsgenasalathes tausiher e siirfasse i wa @1%%993@95?@@ friction.
For nost of these conponents, the operating
It is deppsitest o & titaniney mafetial surfacely @Bﬁl@daﬂ@gﬁ%%%si@n (PVD),
[0031] Titanium material coated with DLC,- and titanium
andaiyl sputiesiagenl partidulannfstasdinglig the litwrature,ulltsamaxrmemsservlce

the operating requirenents surprisingly well. Its
temperatireBBeR RNty ecler \sadark gosy ol Wbels 18 with respect

to wear appears to be better than chrone
el ectrolytically deposited on steel. Exanple 1
[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. [ts 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 coefﬁ'cient of friction as 0.12. lis 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 71200°F is
coated with a first coating of chrome nitride for wear resista.nce and high
temperature resistance, followed by a second coat to front block 56 of chrome
carbo-nitride to cover Ithe 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



[0032] A I'i ght-wei ght machi ne gun nmade 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 |eveled
off its operating graoup vedocity) prior to 2000
rounds, typical of MA40B nachi ne guns. There was 10
no evi dence of wear of the tungsten DLC-coated
shows mpoviean Bigbt dsionf dasicesoareomsado uhigsevapgeatiogt is used to apply
firing and operating group velocity were neasured to
theskeoatibds.n normal specification limts and the average
neasured rate of fire was 580 rounds per m nute.
Exanpl e 2 [0033] A fight-wei ght machi ne gun nade
acansgj ng Cheorhb ifpidese ripphied to frongbiock B6de sichievess coating
tested by changing barrel 18 1000 tines to test the

thickiRaE 0P 0.d008MNb D@L P Ghe €ALbthé RErBoEitriiebBepplidd & & clating
needed to install barrel 18 and conparing that to the

; I f i Q f
ol S8 Pl Q1 i 9By oDTPIES e i, an s

Pfef%'%?eﬁvg@ﬁ%@ﬁ%ﬁ m%?%&%dp\t/btp%&é@ al l oy substitute

[0030] The tungsten-DLC-coated fitanium material achieves specific
performance requirements for use of those particular components in machine
gun 10. Speciﬁcally, these componenis 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 fikely 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. lts performance on receiver side plates 18 with respect to wear appears to

be better thén 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



sub- conponents significantly reduces the wei ght of
M240E6 bel ow t hat of M240B by approxi mately four
pounds W t hout conprom sing on performance
characteristics and full interchangeability. The
performance of tungsten DL@ exceeded that of nicke
boride, well-known as a titaniumcoating material but
whi ch tended to chip and to exhibit poor dinmensiona
no etiddridei afywedraddsg tunasiten DbE-appiad campogenisoaensiiigrn 204000
in the art of the manufacturing of noving netal
rourgsIpahentge bhéiting mdpopsmating igroep tielcjty dedrenegadyretHe be
appended cl ai ms, can be applied to other conponents

wnthli}ﬁﬁbﬁ'ﬁﬁ ép\e@iﬁbamﬁi Whits BRE the avetss, measuted aatebeftfirerwas 580
‘the preferred enbodi nent, w thout departing fromthe

rouﬁﬁEﬁéﬁn1 Qe scope of the present i nvention, as
hereinafter clained. 11 WHAT IS CLAIMED IS: 1. A
machi ne gun, conprising: a stock; a receiver
Exal sattached to said stock, said receiver body
nﬁﬁ%’(udlng a back sight bracket, two opposing side
pl ates, a bottom plate, a cocking handl e guide, a

fir ntr ol b N0 . . i :
cofF 0T 10 AR gl g P roen
macﬁ‘une gun 1laydes?glndwra§ %gét\ég rbf&géﬁging 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 M240B.

[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
characteriétics and full interchangeability. The performance of tungsten DLC
exceeded that of nickel boride, well-known as a titanium coating material but

which tended to chip and to exhibit poor dimensional stability.

[0035] Tt 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.



a trigger assenbly in operative connection with said
receiver, said receiver carrying said said trigger
assenbly; and a barrel in operative connection with
sai d receiver body, with a heat shield, a carrying
~handl e, a carrying handl e hiacket, a front si ght
collar, and a bi pod; mhereln sai d back si ght
bracket, two opposing side plates, cocking handle

WWéFeChAIMEBtISDm plate are made of titaniumnmaterial
- having a coating of a wear-resistant material.
The machi ne gun as recited in claiml1, wherein said
weat.- r e sshineratre coalprisinga di anond- 1i ke car bon:
(DLC) coating. 12 _
a stock; .
a receiver bddy attached to said stock, said receiver body including a back
sight bracket, two opposing side plates, a bottom plate, a cocking handle guide, a
fire control spring, and a front block;
" a receiver cover attached to said receiver body;
a feeder ramp carried by said receiver body;
' a.trigger assembiy in operative connection with said receiver, said receiver
' carrylng sald sald tngger assembly; and
a barrel in operattve connection with said receiver body, wuth
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 maferial.

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

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



3. The machi ne gun as recitéd in claim2, wherein

said DLC is tungsten DLC. 4. The machi ne gun
as recited in claim2 or 3, wherein said coating is
bet ween 0. 005 and 0.010 mm t hi ck. ' 5. The

machi ne gun as recited in dBy one of the preceding
claims,-wherein said titaniummaterial is a titanium
- all ogy. 6. The nmachine gun as recited in claim
5, wher el B@chingaurmsiecked Byclpin 2 whereimsaid DLC is
7.. The machine gun as recited in any one of. the
tungstarddiGg cl ai ns, wherein said front block is coated
with a first coating of chrone nitride. 7
The machine gun as recited in claim7, wherein said
first coating is 0.0005-0.005 nmthick. 9. The
machi ne THEmABhie Yuness reBited M dhaif 2or 8, whBRSi® kBids®ating is
“front block is coated with a second coating of chrone
beRcRAY. 008 5h4168.010 mm thickO0- The machine gun as recited
in claim9, wherein sald second coating is not nore
than 0.006 nmthick 13 11. The nmchi ne gun
as recited in claim 10, wherein said second coating

ranges f'lthoemmgbr_cl)igtle gtu?l aos' r%g%em ztupyl grll(é of the preceding claim_s,

wherein said titanium material is a titanium alloy.

6. The machine gun as recited in claim 5, wherein said titanium ai!dy
is Ti-GAI4V.
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.

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 said second

coating is not more than 0.006 mm thick.



12. The machine gun as recited in any one of the
precedi ng clainms, wherein said receiver body has a
ceram c coating. 13. The machi ne gun as
recited in any one of the preceding clains, wherein
said carrying -handl e bracké® is made of titanium
material with a heat-resistant coating. . 14,
The machine gun as recited in claim 13, wherein said
heat -resi stant coating i s boron carbide. - ' 15.
The machine gun as recited in an ne of the '
pr etkdi nd E‘c‘!"gP‘Wﬂe OHRASIieRItRE inycl E‘\é? ?94 whershneaid Sﬁ%ond :
made of titaniummaterial having a coating. . '
coatigg rapngesmemi (0 himO KE6memithisd. i n any one of the
preceding claims, wherein said coating is tungsten
DLC. ‘ 17. The machine gun as recited in any
one of the preceding clains, wherein said front sight
col{ar iThevagdehiné gantdd @mtetmmysom@bf the preceding claims,

wherein said receiver body has a ceramic coating.

13.  The machine gun as recited in any one of the preceding claims,
'wherein said carrying handle bracket is made of titaniurﬁ‘ material with a heat-

- L

resistant coating.

14." The machine gun as recited in claim 1’3, wherein said heat—resisfant

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 6Iaims,

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



14 18. The machine gun as recited in claim 17, wherein
said . titaniummaterial is coated with phosphate. 15
LI GHT \AEI GHT MACHI NE GUN ABSTRACT OF THE DI SCLOSURE A
1i ght -wei ght machine gun i s made by repl aci ng

sel ected conponents previdfisly nade of steel with

i nt erchangeabl e conponents nmade of coated titani um

al veral, .different e used on
 Confbnente TaguOHG 5 [opfA BurrEr At PO Y BRI
of the conponent as well as factors related to
magﬁﬁb@ﬁP@HgBW“WHEO%HEﬁes|ght bracket, the side plates,
bottom pl ate and cocki ng handl e gU|de of the
_receiver, and the carrying handle rod of the carrying
. handl e assenbly, are nmade of titaniumalloy coated -
with tungsten DLC, the front bl ock, also nade of
-titanium-alloy, is coated with a first coating of
chrome nitride for resistance to wear resistance and
secondarily for high tenperature resistance, followed
by a second coating of chrone carbo-nitride to
provi de the appropriate appearance; and the titani um
all oy carrying handl e bracket of the carrying handle
assenbly is coated with boron carbide. Performnce of
the lighter machine gun is equivalent to the prior
art carbon steel machine gun but with a weight
reduction of over four pounds.



Fig. 1
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LIGHT WEIGHT MACHINE GUN
ABSTRACT OF THE DISCLOSURE

A light-weight machine gunlis made by replacing selected components

" previously made of steel with interchangeable components made of coated
titanium alloy. Several different coatings are used on the components depending
on the performance requirements of the component as well as factors related to
convenience. The back sight bracket, the side plates, bottom plate and cocking
handle guide of the receiver, and the carrying handle rod of the carrying handle

~ assembly, are made of titanium alloy coated with tungsten DLC; the front block,
also made of titanium alloy, is coated with a first coating of chrome nitride for
resistéﬁce to wear resistance and secondarily for high temperature resistance,
folfowed by a second cqating of chrome carbo-nitride to provide the appropriate
appearance; and the titanium alloy carrying handle bracket of the carrying handle
assembly is coated with boron carbide. Performance of the lighter machine gun
is equivalent fo the prior art carbon steel machine gun but with a weight reduction

of over four pounds.

Fig. 1



