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5T ABSTRACT

Body somaor inchodes a firs armane platc beoieg o comceve near
surface, f oo plale having a comvex front anpface, amd
wpticnally, a separate couplug layor coudigansd o fit hetwecn
the firer corawic =mmue plale and the pobyeaer plarc. The
combors of the cougling layer ame fmed by pressing the
cinplicg: lyyor belween Lhe palymer place apd the soooe plate
intn n shaque That fills paps or wids helween the eencare pear
gurdaes ol o armor plate ard the eneaex feoat surion o the
pelymcr plane, such that the armar plans, the palyoer plate,
ard the cuaiplhug layer Jiorm o mavched s, Tn opesoize, e
vrimit ammor plaie can be nsed abooe, the pulymer plite cin
ix: usanll ahume, ar Lhe hard nmanr layer amd 1he; polymer plate
can b nsaal wysbner with the apticmal crapling, laver posi-
livoed betwesn them.
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FIG. 1A




Patent Application Publication Jun. 16, 2016 Sheet 2 of T 78 2071680169632 A1

i

/

-1

LT

23

BALLESTEC
THREAT

FIG. 1C




Patent Application Publication  Jun. 16, 2016 Sheet 3 of 7 US 2016/0169632 Al

. ¥ a7

FIG. 2




Fatent Application Publication Jun. 16, 2006 Sheet 4 of 7 US 201670169632 Al

FIG. 3A
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FIG. 3B
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MODULAR SCALABLE FLATE SYSTEN POR
PERSONNEL PEOTECTION

{CROSE-REFERFNCE TO RELATED
APPLICATIONS

[  This Applicatien is 2 mon-peevisioos | nohr 35 LIS
11} of, und cluims ke benefil of, 1.5, Provisiomal Appli-
caricn 045,400 filed aan Moo, T8, 2004, the cnriee disch-
sz ol which is incarperaled herein by relerence.

RACKGRIAIND

(2] 1. Techmpsd Fheld

[0003] 2. Kelatod Tochmedopy

[0094] TheUnsted States Marine Conp clameotly fichds hasd
ammned plates for persomne] peotection L beelidelieid
Lbreats. The band armor ploie is the Frhonced Insert Small
Amms Prolslie lmser. The saneor plalcs anc inscried Inoa
frong o rear pocket af @ vest o ackes i prodect il anfividu-
al's vital organs. Addmional information abomr the ESAF]
syslomn is el i e Marne Corp Sy sbems Commamd Frod-
it Manzger Infaniry Comhot Fquipment Prodncr Shet,
Devember 2014,

ST MARY

(0805] A buely armwor syssom for persanne] ballistic protos-
ting, subsrantialhy aa shewn in asdfor described o cosmecinon
weath at least v of the frpuree. as et forlh monsamnpletshy i
the claims.

[EDite] The=e and other advamages. aspects and nosel fea-
mres of the discdosane, a8 well ag deradls of cxcuplary
embodiments theread, will he more fully understand fonm the
follaring descsipmion and drawinga.

RRIET TRRCRIFTION OF TITE TRAWTHGS

[DD07] The spoompanying dnrwvings, which are incorpo-
rabe] hensin ami fiorm 2 pert of the specilcalbon, ilusirie (b
canbadisnents of the prosent disclosune and, sngether with the
desscrplion. furber serve to explaic e principles of be
crmbodimenss and to enable a persen skilled in the peminent
ar o make and wse the embodimendts.
[OD0E] FIG. 1A 0T show a berd armor plale, o polymer
plate, sl 2 coupling layer ol 3 bady anmor sysle
|oneR]  FRE 2 i s eooes secliops] view ol e edy amoor
syshem.
[Dof0] FIG. 3A fllusirales a pockel [or camying ke body
sy syslomm, aml FIG. 38 dllustnacs tee body amor syston
pariially within 1he pockes,
[00LL]  FIG. 4A4-40 show o by anoor syva oo will a ke
amur plale amd a polymer plale with o coupling Luyer allizesd
lx [hee lroml ol (ke polyimeer plale.
[0012] FIG. 5 & & cooss scxtional view of a body arawr
Fwxlerm wilk a hard amerir plabc aml o palyier plate, Do plabes
having matclsing, eonromes an fhes facing, mrfaces.
DETAILED DESCEIFTION
[M0i3] 1. Tndrodiction
[L4]  In dbe follkesany, discrmiue, i aperific
iletadls ars el furb in erder lo provide o theneagh undersland-
irg, a1l T aanbesdinnents i tos proseot dusclosas, However 1l
will ke apperent g Ui skillod in e art that s cushodi-
mcats, incfoding stroctases, swatems, and methods, oy be
prncticed wimtonr these specific details. The description and.
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represenialion herein are the common means usad by those
expericmood or skalbed i the i o misst elTeclivedy oomesy the
subslanoe ol Lheir work o olhers skilled in the art. Tnoodher
il wdl-kerwn wetluxs, priasdancs, wed emponcnts
hawe ot boon deseribod in detas] o evond mscesanly
Smscurmy aspucts ol be invention,

15 2. Owervices

[0l6] The present dischears i direcled o a budy armar
system for protecting perseemel ngainss ballistic thrents. The
mEnbular by armer poovides lexibility b ballledield com
mannders by adagting the body amor o ot the camei
batiledield threat.

1017 The Department ol Justive (I200) Maticm] Inditule
of Justice {NTT) publishes @ ballistics resistonce standards for
specifiring, aod festines balliste: resistaen pooteinive maiermls,
based an the egoipment standnrds developed by the Toor
Enfmaaenl Salants Laborivry ol the Mativos] Burcue ol
Standnrds. As an corample, the carrens N1 smndand for Hody
A rer—Hnlbed b Romsiglamee is (e M1 SGaukanl 10108
July 2008, Dody ammor ix classified by the MIF as one of ke
Tolloeving fve types of ballistic performance: Type TTA (pro-
tocls agaimsl ¥ mm; A0 S&W); Type I {9 mm; 357 May-
mm); Type 1A (357 RI0y; 44 Magmam); 2.4 Type TIT
(Rillest Type I'V [ Armnr 'Pi:'n:'ng; Rifle}; and Special Type
AdiBtionl infwmation & kumd in the 15, Deparimenl ol
Justie: Ollico aff Justice Programs, Mational lositebe of Jus-
Rz, Blallistic Besistaa: ol Buody Armor ML Staedard $101.
0z Taly 2008 The: Dieparivent of Defense sdentifies doffepent
ypees o threeade and Tesms the seone spainar quecalic: podoosle
Oilher ualitary ballistic slandands, more spocilic b oorfain
rrmnnr such 2 those descrihed im this docoment are given in
lhe punchows descriplion assovialed wilk the wpecilic anoar.
An example of this is OOPTW0L- | 6T Porchase Description
Trervonal Aopar, nkomced Small Arms Prodective Inser], Lhe
enlirsty of which is incorporated by reference hervin, Tience
liarthy, e ML samkand is usad Lor axcimplary purpuosacs,
[DOTH] 3. Ixamples

[019] Tm pme example shown in FICG. LA-107, an armor
aygtean 10 inchodes seveen] eomnponenrs.

[0zl Onecomponco is a lizhe sod thin polvmes plone 20
{“plate A™) =itahle 2= the primariby halfigic protectinn
against the prevalenl halllefield threals when worn by sl
For examiple, the thin polymer plote might be wom withons
addTiional armor kvers when W1 level 111 hal Bstic pritection
is necessary. The pobymer plate 20 can hove a comvex: frons
surlice 21 and o concave rear surface I3,

[uz1] The modnler amear sysiem enn be configured o
prudecd Lbe lnonl aod peer borss ol @ weans wilh e shape
shown in G LA-1C. The modular ammes syslem o also be
ennfignred to proteet the sides of the tarsm, or other poris of
L= by

[0022] The polvmer plale cn bave ke SAPL or EEAM
mnlti-curye prolile i ong of' the 1SAR semdand sizmes (s
small, small, medium, brge, and exim large). accardng o
drmwing rmmhbers Drawing Moo 204088, 20008, 20
0590, 2-6-0591, amnl 2-6-0592, Olber prodiles wn besailabk:,
for coamplz, a fint plase, & single onrve mich a5 che FSH]
apcmpdug w0 Drawiog Mo, 2-6-270, doshle curve, or miple
cueve prodile, plates with profiles different than thar ofn SAPT
ur ESALL plate, swach a8 o wwimmer s sul or shader’s cul,
10023 Suissble mesterials inclede lnyers of mnixiakhy
arvanged Abers of uhra high modecnlar weiskt polyehylens
(or TTHMWPE) on » polycibylene mat or fim, the loyers
being pressed ingether and embedded wilkin a resin ko form a
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sulnl F"-'J'.‘T-'-'-“ pl,an:_t The eesmlting, msmerial e mors sne-
mral inregriy than comem Y=ol armor™ malerials. Cdher
rebmiers wilh similar hallisic pmiection, weight, and
kel properlics uey gl b snitable, Do o for
TTHAWPE fGher ander e inshauee TYNEEMA [R) =
Baryal IS0, bshpesstenad w Hecrden, the Netherlands, Ooe
suxitable DANEEA AR TTINSTT, material is sold under the
meoibel number 1I3-212,

[0024] Uhe pobomer phwe 20 & dusweer than the curment
ESAF] ,;-I:am,*1 besving: poom wirhin the enrment pocker of 2
tacrical wost or plare cwrier for additiomnl armor layers or
ndher magerial. Tn ome embodimenl, the polymer plate is
TTHRMAT and is 0.53 inches thick. (iher thickneses within a
range ol aboal 03 inches and aboul 0.6 inches con 2lao be
suilablecheprmbing vu U ckesigel lead ol protagivn. o e
emhodimenis, the polymerplaleis 053 inches ar{.45 inches
thik:

|W25] A eomponent i o hard armer ploge 3004 plae
B mmiticessd in Fonr of e polymer plate for sddimneal
protection in high thmeat epwiromments in which a higher
degroe ol bullislic protoctiva is deaesd, ez, NI level IV
protecii, The hard armoe plate 30 can be a coramie material,
sich ns, for example, slicom carbide, boma carhide, or a
maxtne afthese Chher ceramics con alen he mitmhle, soch as,
for exarple, nlemimpm axide, fitmiom horide, alumimim
milride, nnds}ulb:ul:lhmmda.mpmnm I gaam alsay bz a
counposle couoprsime owe or e of o], polvaeer, or
refractory material, including bulk metallic glass, metal
1l caaugees, nesal polymer eomposizes, ar refractony
prolymer voampusiles, The band femos placs can bave 2 hard-
ness in e ranpe of abomt 4 Mpks to aboat @ Maohs

[00ER]  The hand armer plale 39 e ove 3 cores ool
sarface 31 ond o coneawve rear sorface 33 The shape of the
hant armar plate can bavz the $AT or B3AP multi-cur
peofibe moone of the ESAPT sinndard sizes (exra smnll, small,
medvon, larpe, and cxren larpe), pecording in drassing nome-
bers Druwing, No. 2-0-0588, 2-6-0589, 2-6-059), 2-6-0591,
awd 2-0-1597 £wher profiles cnn he soimble, for exomple, 2
i plade, & single oerve such s the 1S seconing wo D
mp Mo, 2-6-270, doubls cupee, w inphe: susve profile, plates
with profiles different than that of a SAPT ar FSAPT plate,
such as @ wwiznnner s Ul o sl s Ut

[M027] [In some embodEmends, 2o ay shoen in PR 2, G
Bz arsor plate 310 inchidss a commie come 38 wdibn lmyerof
a crack amestar 37. The crack aresdur can be o thin By uff
iz ok or il 1 e ceranie meatenisl aie e or
bath faces, The manerial con he a carhan fher compesiie
fabric, metnl, or = polymer, smy one af these In @ wesve,
mnidireciional [her or compasile malte conligurtion. The
sl srmwor plabc comupncss 3 enn cpmaannlby inchde 2 thin
backing marerial, such &5 polyethydone {noc shawnl.

[XX] The coramic come of the harl a2rmoer plale can he i
The ranpe of abone 0,25 inches thick 1o about 004 inches thick,
aml in oo ekl i, 35 035 anehes thick,

[ Recamse af the manoEcburing loleress of T Tl
aarznr plahe M s e polyeer plate 2, their facing surfaces
10 e 33 muy beve viids or gans in some regions sl can
anse signilican] bedlisi perfanpomes sadneraon.

iy A third compenent al the armor syslemis 2 onepling,
lerper 40 positioned hetween Lhe anmor plate aml 1B polyuse
plate. The compling Tayer has a comlowr an voe Tave that
maiches the concave conlour of the reer e 23 ol G band
anmor plate 3 and Bng @ commonr an its apposie fboe thal
mziches the comex conbing of be ool Beoc 21 o0 e poly-
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meer page 2. When positirmed hebween the polbymes plate ol
e hami armmar plale, he coupling laver 40 [ills the space
bestiweee thee lirsh plabe and the bond armor plate Lo mimimmae or
et pap o woads The comglisg, layes can e thioners
AT R TEE ) _pll.i.-l. wind e Tuand uriemn l:\].u'li.'. wills smne WTF
thin arers where the poap s snaller, and eome thicker portans
where [he gxp helween Lbe armmor layers & wider

[M51] Tnan exemplary embodiment, the coupling layer 40
18 Dorzued of acousplzsan weaterse] Uit assuenes e contours of
the pobymer plane and the hard armer plome. Forcxnmple, the:
compling laver can he an eponcy, a bow-durometer silicnne, a
sificnme polymer or dilalam malerial, ar foams of any ol these
malerials. 1For some polymers 2ol dilalznl maledals thal ane
i, heal-wolerant oo lbeir vem, o hnding metenal swch s
eermie of plass can be incloded w incrense the aporational
temperaiun: rgs ol e coupliog Lener.

[ON32] The couplio Layer 40 oz bey Lormesd ol an cposy
filled with glass ar ceramic panticles.

[033] Tl parliches = b mmue- or meao-sphencs iy
wllphi:‘l.;ﬂil.l‘l |1,r :,l:-|i|| H-I ¥ T | B T h ' |:'ﬂ.|1:i|1“_||l'
eacmbed hellve spheres, and hollow spheres [illed wilk a
sulid, byl gas, ar mixlure thepaal. T moco-spheres oz
micra-epheres may b of the cwne gize o, aptimalhy, haee a
sz diribsiim

[034]  To Fwem the coupling Ever, @ relwse apenl or liln
can be applied o the oncofthe plares (e, plare A orplate T,
and the mnowred cmpling, material and iy pasticles (o,
whss or ceruns: pariicheshan: mkhal, Saeibeer rehoese apeal or
film is added on the other plate {plate 13 o plabe A) and 1he
sinck w5 pressed indn poairion sch ot the epexy loyer con-
Jorms o ke conloars of bolh plates. The wopling B
euatrial 3 albowsd o fake o s Goal shape by hardeming,
curing, ar drying. aller which the plaies are removed., releo-
g bty Bacase oo ot copbing: B Loy ooty emibodiment,
releqse aganl i omly applied to the hard lfonl amor compa-
nent inenahle {the compling material io be permanently afliosd
in the hack plate

[#035] Becwsase the coupling Tayer d has [nonl =l near
surfaoez dl and 43 that march the contenrs of the particnlar
plamcs between which the conpling kyver was formed, the
coupling laver, the polymer pheic mml 1Be beand smmoer plate
fowrmen nariched set thae isoprinal by used ingether as 2n armar
ayuhan

[0i36] Im am exemplary embodimenl, 1be coupling Leyer,
lhe pulymer plate aod the haed apmor plane kyers together
have tbe dimensions and comioars specilied lior e E2AT
armur syslems inhembad o prolosl 8 wearer's il &l fEe
Lows. be pombmed weight of the Grst plare, somond plite,
sl cuuping: layer cai be legs i oF cqd m the acighd of
current TSAI plvles. The combined thivkness of e Ol
phale, ol plabe, and coupling kover Wal kegclr can b
Dz Ulaaan o] o U tewckness of the cnrrenn FAAPT plates
[0037]  Elemeits of e armor systen can olse be config-
e dr prolect o evesmrer”s side lors or wiler budy parnts. For
gl Torss penseefuon,, The compding Inrer, the pobymer plats
and the hard armor ];l]_._l,l,.; Fayens begetbaer Teves: T absesnans
and comionrs specificd for the FSAPT Pnhanced Side Torss
Mates (FERT) amnr sysiems. The combined weigh! amd
thickoess ol e lingd plabe, szl plote, s compling layer
il e Imﬁmqrq‘ul o that nf carrend AT plates.
[03%] In seme oviremmenis in which he prediominant
thrent & annaidered 1 he holl tvpe small ams, the user cm
woer o lher plate A 20 o plate B 30, bl 5 arl paguined To wear
herh, for sdequase hallistic prodection. Tn envinonmenls
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which the threal inchedes mare aggressive threms (e.g-, NTJ
el I, Platz A nnd Ploie B can be woom tegether (with te
coupling lyer hetween them) oo prowide additional prode:-
Tinn.

139 1o an cxcmplary cmbkslnmel, Uk [iml plaie 20,
o plmie 30, rmd coapling Iver 30 e g o be Lol
tuggeilver amd o Gl walhin am enclosure such as a tnaciical voess
ket ur plabe e An exemplary pocked 530 ix shoen in
TIG. 3A. FIG. 3B showes the pocket S0 with th: arvor cum-
poocars partinlly inseried ineo the pocket T band ammor
nliate 3 is praitioned in frond af the compling Ireper 40 nnd the
pelymer plate 200 [look and loap chosare sirips 51, 82, or
siber salabh: clusunss, e melasably clows am end of the
pucket.

[000] Tl ammor sysiem I s prelerably used in o tactical
VAT E‘H‘H’tkl:l’ o plate: carmer ezt ameleschiz oosaall grmmor -
nenl hal Is posilioned behind the armar sysiem (hetween the
s sy sbn ancd U wearer™s budy ). The safl armor can he,
for example, mamy layers nr plies of woven or Inminaced
Iz lormed of very sbrony, bollel resisiong fihers, sach as
UHBMWEE or polyamumd Gber (e, tbose sold under the
todemmwy  DYNEEMA o SPLCTRA  SIOELD:, and
TWARCR or KEVTAR, respectively), The soft ameor can
imclue between aboul 10 and about 50 Eavers, depending om
Loz thickmcss of lbe kyers. A Lypical level I1IA =oft armar
insert can inclode 34 loyers of KEVI.AR (B] polyanenxd
[ENTEES

[ET] Tos s system 1) s oplivually also inclode
are ar more spacers dimensinned to fill the sesmiviog, cnpiy
Epgci w1z prackid ur plale carrier wiva e [irs) plabe or Goe
armnr plate are not B nee. The spacers can bave 1o s
apprecimate dimensicms ns the polyoer plire 200 and the
airmar il 30, respectively The specers are preferably very
lightweighl. Insome embodiments, a spacer can he foomed of
#obwienal b mikds bosssmcy 1o U armoe syslem, such =,
for example, o light-waight chsed-oed] fonn, 1k spesasms cun
b riggid, o allermalively can e somewhal flexible end com-
mressible fine miore onenfoe.

f':l':ﬂ!. [n some emihodimenes, coch of the armor CLUIE-
nente 20, B0, pod 40 inclsdes ok ad boep lnboe closun:, ac
ather comnectars, for holding the selected armnr companenrs
1o alima, cantact with cach olber during operibanal use.
[0343] TIn ather embodiments, the components ane ot
Inpcctzanivally constrained by d.nu:m.-s'l:i.t are inslead simphy
heeld i poeaniou oplly weithin o puosche intopral v e Ll
i of phaie carrier or & pocket sown within e ectival vestor
pladc comricr.

fon+4] Lo ouhver cosbodimsns, e smwor uspomws @
enclosed within an insert peckes thar & releasably stacbeal e
the: TasTieal et o plane carmier

JURER] TV s ssteakn 10 e by conlipured o be used In
b= Saldier Plate Carrier Sy=stem. the Modular Tacrical Yo,
o D st Tactead Vst vrather protectivechiiog.
[E6] Lo wune cmbodioens, e coupling bover Is a sepa-
rrvte Lerer that i nom Artachesd no it the polyoer plateactl:
hard armor plate

[0347]  Tnrdher embodimenis, the coupling bver is affoeed
L1 e polymer plate when the coupling lyer is oemed, and
renving allixed o the pulymer plate. FIG. 44 ilusinies the
armor system: T hovieg o plone A chat wchdes botl U
polymer plate 20 and the compling loyver 41, and 2 band ammnee
plat: M plate B A discussd gbewve, 8 1s eovisiomed that the
wuupling Jayer 48 can adhers il 1o 1he [font surfsce of the
zalid pedymer plote 20 when an wncnred complieg lrer sians-
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rial in A lignid or ooctnal poi slal is prossod botween the
pulvoer plale 20 znd the @moc plate 30, Hoeover, in some
cioheliments, an olwesive can he used Lo juin the coupling
layer 1o the [ronl sarface of the palyrer plare. R4 45 sloas:
Ux: armkn sysbam in ons sadion, with the plales A and T
separabed, and TTC:. &0 showes the armer eveiom in cross
seelivn with the plales in comlack

U] Luciber embaovmenls Jluslmibed @ FHG. 5, an armoe
sysrem 8 inchades coby the polvoss plae 20 awd Qs lued
armear plate 30, withowt 8 couplimg kever. 1The polymer plale
20 and the herd nrmar plage 30 e confipred o fin tighchy
logethar sy Ihey are in dirsct comdact while heing wome The
s et prscusscs vl du: anoor plate 30 znd the poly-
meer plale P can resali inoplaies whose marfaces do mor con-
form well w cach other, Wit gags st can vary Inam O mnches
in seme lecalions o aboal %4 inch in adher kncotiona. ‘o
remacsty s, the pul o plate sz by conlionmed o e aomues
plate by bt nnedfor peessmee 50 10 froar of e polvomer platc
e i G willy Use near surfsos 33 ol The hard armaor plale 30
oy the cofice suefscs arca of the plaws. This process
remaves any gaps ar viids thes acour doc o the famdaenar-
ing af indvidual plaies. The potymer plate 20 {plare A} and
s b anar plate plabe 13 Finn g malchad s Galane ased
tngerher dne 1o their e, A5 1 the cobodi-

ments described aboe, the planes can ke nsed indivndually or
taped e, chepemling oo e el aovinaumenl. The prdile
und dimensinns of the plotes can be the SAPL FEAPL swim-
wera e e, o sbaosHier™s sull ur anolber P.I"JJ.-IJU-\.

048] 4. Comclasion

sl Susvvabality is delormimkad Inan @ combinalion of
[ociees including hallisic protection lewel and wuﬁgt[[q
mubility. The amor embodiments descrbed berein are
belitmed o prosdde o significand improvemens mver corment
anmer By sheis i several aspecis, Carmend amar, capable ol
steppizg e of The sdvemod thnzls an the balle 1ild (M1
level TV, weighs mver 31 Ths.

|E1]  Tn comirasz, the amanr syseems deseribed herein can
provids sovoral dillisrenl ballistic prodection levels. Ammor
wapable of sloppiny the currenl prevalend baltlefeld threats
(eg, BT bewcd 100), those setu eelioraly in Uw operaling
thealer approximalcly #Fe ol ho time, would anly weigh
approxumsi:ly 21 [hs. 1N he soklicr was roquired to wear only
the MIT level 1T anmor e, ploe A diong opeolmons o
which intelligence indicmted anly WE kewe] TIT threat existed,
the snkiser wrmld he more mnhile Tn the ather 100% of the
sy, i which intellgence indicaled advamced threats
wisleal, e sollior wanadd be rogquined o add an advanced
threat kevel armor (g, Flae B) in conjnoerion with the N1
111 amar. Thus, the ballistic protection woald be adoquane
1000 of the time, motehed o s banleficld theeat, kot 1k
solddicr wemld he |i?;|‘|l'|.‘:‘ N5 aal tle: o, "1 Hus allorss soahdser
mwhility 1o be signilicaniy incressed withoul compromising
ballisTic protection.

[#M5X] The Detxiled Descripiion of the Pxemqplary
lIimbuniimeenls has revealsd the genemal natmre of the present
digclosnes thar otlers can, by applyimg kirwlodys ol ks
akilled in relevaor arm(e). scadily madify awdor sdapt liar
varions applicstions poch cxcamplary cobodiments, witlsonr
mmnidine cxperimeninion, withour departmg from rhe apant sl
wape ol b disclesur, Thoanchee, swh abplalins ami
medifications are infended a0 b withon the mcanmp, aml
pluradity af equivalemts of the exerplary embodimenss haserd
upen the ceaching nnd guidance presensd escwn, 10 i o he
nierateanl thiat i plersscalogy or feominekszy hervin is lor
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The prpess af deseripon Al mol of lmosfatien, sneh e the
Lermimalugy of pheasenlagy of the present specilcativa is 10
b ity prcetied by dhoess skilled in relevnl artis) in ligh o ke
reachings herein,

Whest i clainwd sy s aud desired o be protecied by
Tetters Potent of the United Sinles s

1. A bualy arnear kit, comprising:

a firet armor plate having a coosens nzr sl

a secomd plale havicg 4 coovex froot surfoes

a wapling, layer configumed o fil between the lind amowe

plate awd (he sl planz, the enotoars of te coupling
layer bzing fnrmed by pressing e couplmp lawer
hestwsen U sosound plate aged the first plac inta o shape
that fills gage: o vodls betwesn e qasne fear surfnos
af the licdt plale ;] e g fronit sarfnee of the
aseond plate, such that the First plate, tus gocod plane,
ainel thie complmg layer form 2 matched .

I The hodky armar kil vl cl=in 1, wherein the frst ploie is
hurrdleer than e second plase.

3 The body armwr kil ol ebam 1, whenzin the coupling
layer &5 separmiz layer ool allsed W e seooud plate o the
first otz

4, The hady armor kil af claim 1, wleecin Qe oupliog,
layer s allived Lo o ook sarlnee of the secend plxte.

5, The hedy nemor kit of claim 1, furlber composiog: &
fahric pocket, whensin (he lins plaes, ibe soeond plooe, and the
pepaats compling layer fit soogly in the pocket.

6. “The bewly aneeor kit of clnim 1, wherein the lirs plate
COMTiSES 3 Cermit,

7. The bady ammnr kit ol claim &, whorcn e soeced plate
comqrisas an wiira high molecube wephn pobyertbyiene.

B, Tl heaty armar kil of claim f. whersin e ceramic
comprises 4l kaesl vaw ol buron carkide or silioon carbide.

B, Thae buedy oy kit of clasm 1, wheren the first plabe
conprizes 2 hant or relmclorny qons wills & erack mitignton
Lawer wilicread 1o the hord oe refreciory core oo al least o ol
the frong sarface and the cooeaa: near surfaee of the hard or
relrsclory GO,

1, The hedy amor kilwlslaim 1, whercin the second plate
coripries &0 uirn high melecolor vevight pobyetio e

i1, The hody ammur kit of claim 10, wherein the secand
plate comprises @ plurality of bysrs of olenhigh molecalur
wiight pobyethylens fiher cobedded in a nesdn W R asolid
plaks.

12, The hody armoer kit of cl=im 1. wherein the coupling
loyrer comprises af Jemsl voc vl o cpexy, & flcone, 2 siloome
pulymner, add a dilatant malerial.

13. The hoady armoe kil of claim 1, ahercin the copling
Iyer iz 2 lizm.

14, The bty mrrane it of claim 12, whein Qe coupliog
Tayer Tarther comprises oo of 2lnss micro-particles or
memk-parinlos.

15. The Body armer kit of cliim 1, wherein the coapling
layer is formed by applying uncunsd coupliog, buyer oaler]
2 the first plaie or the sevend ploe, pressing 1l other of the
fhset ploie o the secomd plate inke U wwamal vropling liyer
material such that 1he upered conpling layer confiems 1o e
vuwioues of beeh plates, allowing the ceuapling Jaer weterial
o harden or cure inke a shape coafosming m che consers of
e focing surfnoss of e lind plate aod b sl piase, and
subsoquently mewsving, af lenss the hord armor plabe.

1. The by aemone kit af claim 15, larther eooprisisg

npphing relesse apenl b the lics) plats o alkoy e om-

Pling Ly v e relensed from the frst pleto aller curing.
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7. The budy anmor kit of clum 15, forher enmprising:

upqling relias: agen 1 the fiegt plane ood the secand plale
1o alkow the empleng loyer oo he released om (be Lind
p][m:. and the: spoomd plale 2ller hardening,

18- The body armoer kil of claim 1. Dartber comgrizing, 2
separle spacer havang e dienensions of cither the first plals
and the suesmd plate, apd hving o brewver weoight than (he Grst
plate amd 3 lowey weiphs than the second plete.

19. A body armsor SVSICm, comprismg:

a Cirst plate havierg # coseame renr aarfnce;

o sz plale Feeving & comeex front surface;

a cxaupliog; byer confignred i fit betweeen the lirst plabe and
the second plale, e comours ol e aompling, Imper
leiving & shape thet fills gaps or wids between Lhe on-
cove rear srlace of be Bl plale susl the enmvex feont
surfmoe ol e goond plane, sech that the el plate. the
secondd F-j:;'l-e;:, and the onupling layer oo s mabciead 501,

2k, The budy moouor svatean of claim 1%, conligored such
thal b first plate or the scormd plote can be used by tgelf
wrilbun a pocket in s moticol vest or plale camia, and adepil
such that the first plate, saoval plabe, sl weaplaog, myer ore
usad tociber willan the: pocket of the ool vest or phate
carrier.

1. The bouly meue sysicun of cliim 20, fother compris
ing:

Ulw; prociadt.

I2. The beruby armor system ol claim 19, Lurter comnpeis-
1o

3 sepamle spacer having a shap s coner dipsensions of
either Lhe lirs plate or the oo plavi, snd baving a
Jawerer wecighil s the first place and o bower weight than
he second plate, such that the spacer can b used wplees
af gither the lirst plate o e wazood plive.

23, The: hesdy armne system of claim 19, whonein e st
plate amd the sz plane have 2 shope and omer dimensions
according in FEAPT requiremenls.

24, A by smmir sYekm, comprising:

a firset platc having o concave near surlioas

a seonmd plabe heviog w s Framr emrface with o comtour
thal mstchis a ot of the coneme rear sorface af the
ficen plase:, mach thas when womy the ront ol the ookl
plate is in contnot with the rear sarfie of e Gea planz
over the entine surbeoe e of Ue: plases;

e iy of e convex fromt surisce of the second plale
beime foemed by eonforming ibe secoed plale ke 1k
comcve roer surbeas ol the fee [Hadc T fill E2ps and
wicls such that the first plats and e socem] place foma
o wdiched ses,

25. The body armer system ol laim 14, i the fiest

plate: ie harder than the second plate.

Z6. Tlu: bouly aruoa @yarern of clnim Z4, further compris-
w3 fibeic pockel, wherdin the Gest plate, e socond pleie,
and the sepamte coipling byer [# souply m ke pocker

27. The bandy ammar gvatea of claim 24, wherein ke [irst
pluie comprises 3 cermic.

I8, The body ammnr system of claim 24, wherin 1k
cermnmic comprises al least o of bogon erdside or silicon
wrbidis,

29 The 'h'l_'p;]_lll AEERIT By of el 24, wherein the ficst
plarz aomprises & harl ar elmciory con: wilh o cack miri-
gallinu kv wiheicad 1o the hard or refrociony core oo al beed
ane of the ool surbo: sl e conesve rear sarface of the
Liard of refenctory oore.
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0, T boty neenie systemenlokzim 24, whens te gceond
plate compeises au ulich bupls mabeenlor weight polyelhyleoe.

31 T benly oo sypstem ol claim 30, wherein e saaast
plete comprises 8 plurtity oof layers of whrahiph modecular
wedghi FEI]}'EUU_-‘]EI.U.‘-H.EPW crileslilial 50 s resin 1o form a solid
plate.

Jun. 16,2016



