1 ARMOR SYSTEM RELATED APPL| CATI ONS AND PRI ORI TY CLAI M The subj ect
application clains the benefit of and priority to U S. Provisional Application
No. 60/961, 810, filed July 24, 2007. FIELD OF THE | NVENTI ON Thi s subj ect
invention relates to arnor. BACKGROUND OF THE | NVENTI ON Artnor configured
to be added to a structure such as a vehicle is well known. The applicant
hereof invented the idea of ceramc arnor tiles renovably attached to the
outside of a vehicle. See U. S. Patent Nos.14,928,575 and 5,191, 166

i ncorporated herein by this reference. Typically, for arnor inside of the
vehicle, a flexible spall barrier or ARM@R SYSTEMed. See U.S. Patent Nos.
5,170,690 and 5, 333,532 incorporated herein by this reference. Sonet i nes,

for certain structures facing specific threats, arnor on the outside of the
structure is not possible or desirable and/or a flexible spall barrier or
liner on the inside of theREMATEDARPEICABONSANDPRMIRIEY ELUAINICi ent prot ecti on,

The subject application claims the benefit of and priority to U.S.

Provisional Application No. 60/961,810, filed July 24, 2007.

FIELD OF THE INVENTION

This subject invention relates to armor.

BACKGROUND OF THE INVENTION

Armor configured to be added to a structure such as a vehicle is well known. The
applicant hereof invented the idea of ceramic armor tiles removably attached to the
outside of a vehicle. See U.S. Patent Nos. 4,928,575 and 5,191,166 incorporated herein
by this reference.

Typically, for armor inside of the vehicle, a flexible spall barrier or liner is used.
See U.S. Patent Nos. 5,170,690 and 5,333,532 incorporated herein by this reference.

Sometimes, for certain structures facing specific threats, armor on the outside of
the structure is not possible or desirable and/or a flexible spall barrier or liner on the

inside of the structure does not provide sufficient protection.



2 Pat ent No. 4,664,967 discloses a nore rigid spall liner with | ayers of
fabric and steel. Published Patent Application No. 2003/0192426 di scl oses
arnor panels including ceram c designed to be placed on the inside of a
vehi cl e door. See al so published Patent Application No. 2007/0113729 and DE
3226476. Al'! of these references are incorporated herein by this reference.
Despite the state of the art in arnor design, a need still exists for a
sui t abl e ar nor systen1mhich can be placed on the inside of a structure for
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the interior of a structure. is a further object of this invention to
provi de suclstegh med%némpﬂhﬁ%wﬂlb@ 28Q3/0192436 disrloses asmar panebniagludinghout

nodi fication of the parent (existing) structure. It is a further object
of this i nveataimndesigned dwbelplasedodn tha irmsidemf aswebictndooini Sée @stepublisbéd/Pagenst ect s
agai nst a nunber of different threats. It is a further object of this

i nvention t ApplioaicheNs 2007/8D01 329Rhd DES3ZIGHV6 All of shes@sdférendes ahandl e and
transport. It is a further object of this invention to provide such an

armor  syst egipiidrited et ythisAefirdn@ss expensive to manufacture. The
subj ect invention resultsfromthe realization, in part, that, in one exanple,
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vehicl e, aircraf

system which can be placed on the inside of a structure for protecting the same from

different threats.

BRIEF SUMMARY OF THE INVENTION

It is therefore an object of this invention to provide a new armor system for the
interior of a structure.

It is a further object of this invention to provide such an armor system which is
easily installed and removed without modification of the parent (existing) structure.

It is a further object of this invention to provide such an armor system which
adequately protects against a number of different threats.

It is a further object of this invention to provide such an armor system which is
easier to handle and transport.

It is a further object of this invention to provide such an armor system which is
easier and less expensive to manufacture.

The subject invention results from the realization, in part, that, in one example, a

better armor system for the interior of a structure such as a ground vehicle, aircraft, or



3 watercraft includes suitable arnor materials spaced fromthe interior of the
structure by a spacer |ayer and all encapsul ated in a pol yureal/ pol yuret hane
coating resulting in panels which are easier to handle, transport, and install
since hook and | oop fasteners are used on the inside of the structure and on

t he panels. In one enbodi ment, the arnor materials include a ceramc |ayer and
one or nore ballistic layers. |In another §xanp|e the arnmor materials include
ballistic layers but no ceranlc The subject invention features an arnor

system for the in erlo structure 0 _be stem

i ncl udes r eM"ELEGBIte IWF’% r?iscsti’ra‘éed’oé ‘in &HBP%%“%P‘%‘WZ
structure and at Ieast a f| rst arnor panel. One t[ﬁref erred panel .includes an
optional sp&paser laygrend a eagapsrlatedrin p gohaiEes/ nokyrssthpnafoating tfé%&&b?aqekéy
ballistic material behind the ceram c hard face |ayer, an encapsul ant about

t he spacer Ivéydrare edséerde hamile, thaspbrt, andinstallsince Anek adblopp Fistenetsarenssedr i al , and
rel easabl e fastener material on the encapsul ant adjacent the spacer |ayer for
mati ng the pankd inkide bheheistiadtte andlon thé parels. Ih bhe tmbediment, thelanmonmatexialspl e, t he
spacer |ayer includes foamand the ceram c hard face |ayer includes an

al um num oXiiglgudeqs Rnkic 'ﬁ}’e?ﬁﬂdabne JrtBoredhllishié 1a§er¥B e hhother RR¥mpleCthe dfmér
conposite | am nate such as plies of aramd fibers. In one exanple, the

ballistic matrix material or high

per for mnc%ﬁ%{aﬁlﬁﬂﬂﬁép °§F‘%\t§f’gﬁ§ poly et hyl ene. The typi cal encapsul ant

i ncl udes a pol yu a/ nol yur et han The t cal rel.e .ofasl ener gLi al

i ncl udes hook an '@Be‘%{é%‘teg caturcs an Wﬁ%’?k ?lglﬁrﬁ% %th‘bt'i"ﬁ +ude a
second arnor pane] and a j.oint bet en t he I st arnor. aneI and the, second
arnor panel PfthPt%éﬂ@)&mlﬁFléyStFWémF ssirelsasqble é’ﬁ&‘i‘eﬁ&&e sepuredio aBiRside, and t he
second panel includes a tongue portion receivable over the |lap portion of the
first panel wallnf thegtrugiwe tdgast mErst prmar noBele Oneynseleaed panehiclydesamn edge

wi t hout the spacer | ayer. The tongue portion of the second panel typically

i ncl udes a optiomil spaceryleyeramceramizaidrd §ice dayleayehind the spavet hager, ballisgd materihle f i r st
panel and the second panel include |ap portions and the system further

i ncl udi ng abtRing U ARIREE hatdl fastdiaiiér, b endapuln bbowfiise Phcériayet ithsteramit second
panels. The lap portion of each panel includes an edge w thout a spacer |ayer

and preferr %Qrdtt%@l'df‘e RBE bhilslidRERal, 6id AlaSatl&¥RlendHaBrill@dnlthet i ¢ | ayer.
An arnor panel I n accordance wth the subj ect invention includes an optional

spacer | aye Bﬁp! allistic
mat eri al beﬁ'}lca% '@%ﬁtgﬁ!}e?g@tﬁgiﬁagﬁq? ce I aye ,tﬂ %ﬁa@ﬂ%&ﬁﬁd&ﬁ%ﬁoﬂn@t he spacer
| ayer, the cera%élnq c hard face layer, and the ballistic material, and releasable

fast ener nmatBPy on the encapsul ant adj acent the spacer |ayer for mating the

panel to an Side wall of a structure. . )
In one example, the spacer layer includes foam and the ceramic hard face layer

includes an aluminum oxide ceramic material. The ballistic material may include a
composite laminate such as plies of aramid fibers. In one example, the ballistic material
includes a thermoplastic matrix material or high performance and high molecular weight
polyethylene. The typical encapsulant includes a polyurea/polyurethane. The typical
releasable fastener material includes hook and loop fasteners.

The armor system may also include a second armor panel and a joint between the

first armor panel and the second armor panel. In one example, the first panel includes a



Anot her arnor panel in accordance with the subject invention includes an

opti onal spacer layer, ballistic material behind the spacer |ayer, an
encapsul ant about the spacer |ayer and the ballistic material and rel easabl e
fastener material on the encapsul ant adjacent the spacer |layer for mating the
panel to an Side wall of a structure. The subject invention also
features a method of nmeking an arnor panej. In one exanple, a ceramc bard
face layer is assenbled on ballistic naterial an optional spacer | ayer is
assenbl ed on_the.cer c |layer nca suI i S.S out he | ayers
to forma paghportion an%ﬁﬁ%”ﬁ&?ﬂ‘b%%“ FSlt n§?°rebvca$ e*ﬁ‘ﬁ ?.Pr%ghg%curl ng
rel easabl e fastener material to an inside mal of the struct tﬁL i ng an

armor panel of the firginagela s dan pertipn efthe dirst pgnel gypigallyin¢lydes an, ge | ayer

behi nd the spacer layer, ballistic material behind the hard face absorber

| ayer, an erpagsslayemtThaifonguegbortiantd thexspeond panatityaically insludes @ ceramiclager mat er i al
on an encapsul ant adjacent the spacer |ayer, and nmating the rel easabl e

fast ener mataad bobllistic laha. [iaasdthéexample; tHedastgiahel dndshesveondipanel inalude tapt he
structure to secure the panel to the inside wall of the structure.

Anot her et hegliopk andih 3gstéf fARNER indh@fif a tohghe HRMbBSEEEG 16 14 ipdbnstal spacer
| ayer on balli stl c material and spraying an encapsul ant about the spacer | ayer

and the bal ltﬁé st errboéidﬁle anbiQ. TRE oﬁ%ﬁe&feachgane ﬁa Eyaigt%%vhﬁl\()ﬁf‘&' on,

however, in ot nts, nee not achi ev ese ectl ves and t he

e Al e BB B %ﬁb%‘%@@' “Tre

DRAW NGS CIher obj ect s, ures and dvanta es W occur. tQ those
skilled in the artd¥PGRPS mf%’FP Qe VI UE SPbIESL dpy ?Sé}nr@&° odi ment

and the acconpanyi ng draw ngm in which:
spacer layer, a ceramic hard face layer behind the spacer layer, ballistic material behind

the ceramic hard face layer, an encapsulant about the spacer layer, the ceramic hard face
layer, and the ballistic material, and releasable fastener material on the encapsulant
adjacent the spacer layer for mating the panel to an inside wall of a structure.

Another armor panel in accordance with the subject invention includes an optional
spacer layer, ballistic material behind the spacer layer, an encapsulant about the spacer
layer and the ballistic material, and releasable fastener material on the encapsulant
adjacent the spacer layer for mating the panel to an inside wall of a structure.

The subject invention also features a method of making an armor panel. In one
example, a ceramic hard face layer is assembled on ballistic material, an optional spacer
layer is assembled on the ceramic layer, and an encapsulant is sprayed about the layers to
form a panel.

One method of protecting a structure features securing releasable fastener material

to an inside wall of the structure, supplying an armor panel including an optional spacer



Fig. 1 is a schematic side view of a typical anny vehicle with one or nore
door panels which may be protected via the arnor panels of the subject

i nvention; Fig. 2 is a highly schematic cross-sectional side view

showi ng an arnor panel in accordance with the subject invention rel easably
attached to the interior of the door of the mlitary vehicle shown in Fig. 1;
6 Fig. 3 i1s a highly schematic threg-di nensional cut-away view show ng
the primary conponents associated with a typical ar nor panel in accordance
with the su ntion; Fi. 4 is a,sc tlC Cross-secti Vi ew
Showi ng - t wo IREEBaRL AF abiPibesbavar bEREL U sbiref SO BT Atk RRR hSRRY ol

| ap joint therebetween 5is schenat | |§ Cross- S?,Ctl onal VJ w al so
showi ng two m%&hﬁrlmeansem?p%geb?me%ﬂw layprs. gad 2 gelpasabletarienst mpiftishd a
different kind of protected joint between the panels; and Fig. 6is a
schemati c cronsw-egeapsilantddjagerithe spaeprlgyarhandgnating the maqiefnssenaem@nalt ed with
an exanpl e of another enbodi nent of an arnor panel in accordance with the
subj ect i nventthopaneDoThe teldasdbESAsieRdd iMefill ohHie stN\ENE kdCb¢cure the paresl tetheér om t he
preferred enbodi nent or enbodi nents disclosed below, this invention is capable

of ot her empgdiadwent sf @edr@ituteei Ng practiced or being carried out in various
ways. Thus, it is to be understood that the inventionis not limted inits

application to t t sdeaponent s
set forth in the% ﬁ%ovvl ng g)gscrl %ta?%%ﬂlgf ﬁ‘%@‘?ﬁ‘t%gd In ? rbgrgﬁvafl%gs If only
one enbodi ngnt i s cribed herein h b limted to
t hat enbodrﬁ@'ﬁf kﬁﬁiﬂg\}g@mﬁlﬁgﬂy 3}"#}% aﬁg lﬁ%“rtgﬁéugt et% zr?); %Rrglgt rictively

unl ess therei) s.cl ear. a convi n(r‘l ng evidence manifesting a certain excl usion,
restriction, ah’ls tigymaterial; ty dorm a pane

The subject invention, however, in other embodiments, need not achieve all these
objectives and the claims hereof should not be limited to structures or methods capable of

achieving these objectives.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

Other objects, features and advantages will occur to those skilled in the art from
the following description of a preferred embodiment and the accompanying drawings, in
which:

Fig. 1is -a schematic side view of a typical army vehicle with one or more door
panels which may be protected via the armor panels of the subject invention;

Fig. 2 is a highly schematic cross-sectional side view showing an armor panel in
accordance with the subject invention releasably attached to the interior of the door of the

military vehicle shown in Fig. 1;



Fig. 1 shows one of many structures that may be protected by the arnor system
of 7 the subject invention. The interior of the door panels of this mlitary
vehicl e may be protected by the arnor system hereof and so too may the floor,
sides, rear and ceiling, if desired. Qther structures to be protected by the
subj ect invention include aircraft, vessels, and even fixed structures such as
command centers, bunkers, barracks, and check stations. Typically, the arnor
panel s are manufactured to nmatch the overall shape of the interior of a
structure. For e l.e, .0 ar nor ..panel ..may .be confi qur.ed in the sanme shape as
the interior of Ea&ng liﬁhﬁWhF@F%“p%f‘W*me\és‘ %FHQ?W Vegéh%’ﬁlﬁf%é%tur ed in
general shape of a seat cushion or a floor area, aqr the |ike. In Fig. 2,
wal | 10 repmEswRY eompriens @ssoshtedrwitly a fipigab aprorgung ip asrordanss with thesubieet
structure. Rel easable fastener material such as hook and | oop fastener
structure (engntiomshe wel | - known material manufactured under the Vel cro(r)
brand nane) of a first type (e.g., hooks) 14a is secured (using an adhesive, a
tape, or a gl ue) Fig 4tibe sthehtic ofosokedionil vidw sidoaikg awol atmapahelsirener mat eri al

of a second type (e.g., loops) 14b is on arnor panel 16a (again, using a tape,

gl ue, or adhgsir¥fike with thdbbjdiveRibrPdndaXHIPLE joiRSthékbaweipwn in Fig. 3, panel
16a includes optional spacer |ayer 20 (e.g., open faced Elliot P300 foam,

ceram ¢ hard face;] axet 326, Bross Sedi BByl sRMDTLIB SRR SinRL eT ).

and ballistic nma Istic materia may ~i nc plies of aramd
or aromatic polyamde fjbers, such.as KEV r)..arap d. consol i dat ithin a
t her noset or"’g‘fﬂé’nr‘fﬁﬁf’ ¢ Qubjeet favention aa‘leﬁggFﬂéhﬂgPP Prsoﬁcge Hﬁﬁn%g?tgl%gnnﬁ% al so be
hi gh performance and hi gh nodul us pol yet hyl ene such as DYNEEMA(r) or Spectra
Shield(r), &YERBE high strength baliistic fiber material in consolidated or
unconsol i dated (soft) form Irrespective of the internal construction of the
armor panel, it iFig. riepsehemptic geass-sepsiond view shoving thequimpasi €AMpoRgnds secur ed
together in a panel form by encapsul ant 26 which is typically sprayed about
the top, botassoniatednwiitls anlesample o femolisy empodiorept ef aml armoopaei maccordanes witke

enbodi ment, a grey pol yurea/ pol yurethane materi al sold under the conmerci al
name "Li ne- Xie dfectm®entiohni s material is typically used to coat and protect
the bed of a pick up truck. Qther hardenable polynmers nmay al so be used.

In one 2' x 2' test panel, foamlayer 20 was 1 inch thick, ceramc |ayer 22
was 16 mmthick, and ballistic material 24 was 1/2 inch thick. The grey

encapsul ant materi al m%é?%gryﬁgﬁgd@?%ég(ﬁ(gg?ﬁgﬁh@r%i nches.

Soneti mes, nore than one pa IS use ninterior wall or portion
of a structure. Fi 4 shows two,panels 16a and .16b and .one .exanple of a joint
40 t her ebet ween. ‘A}‘—s?q‘es@‘figb?éfre gﬁdFﬁ’Bf’ Et?raeﬂ“qﬁw%ﬁ&ﬁgoﬁeﬁidaeioe%ﬁ panel 16b
i ncl udes tongue portion 44 received on lap portion 42. In aone particul ar
exanpl e, | apnYsaHeR Hrrapsble ptothersambodiaenie anst of heng pragiiced ot heipg c4pshPrer 20.
Tongue portion 44 of panel 16b includes ceramic |ayer 50 and ballistic

mat eri al 52 .variges wiaysalThus,htis tahewadessteodsthatztbe invaniden ismohbmited W its26. Cer ani ¢

| ayer 50 may be 0.5 inches thick and ballistic material 52 may be 0.5 inches

t hi ck. application to the details of construction and the arrangements of components set forth in

the following description or illustrated in the drawings. If only one embodiment is
described herein, the claims hereof are not to be limited to that embodiment. Moreover,
the claims hereof are not to be read restrictively unless there is clear and convincing
evidence manifesting a certain exclusion, restriction, or disclaimer.

Fig. 1 shows one of many structures that may be protected by the armor system of



Fig. 5 shows two adj acent panels 16a and 16b in anot her exanple where both of
t he panel s include an edge | ap portion where an edge of each panel is devoid
of foam | ayer 20. Separate tongue nenber 60 is |ocated so it bridges the |ap
portions of panels 16a and 16b as shown. Tongue nmenber 60 may include ceramc
| ayer 50 and ballistic material 52 encapsul ated w thin pol yureal pol yur et hane
| ayer 26. Tongue nenber 60 can be securedsto the panels 16a and/or 16b using
an adhesive or hook and | oop fasteners if 9 desired. Al so, separable fastener

structure such as hook and. |l oop fastener material  l4b.can b dded to tongue
nmenber 60 a@%ﬂ@wﬁ? nvention. Iﬁ“eéﬁtﬁf‘%?ﬁg?ﬁ‘?%lp@f‘dﬁﬁ S%ﬁ?ryﬂfﬁ.C%(%n?yn S udes
optional spacer layer 20 (e.g., foa and ballistic material 24 encapsul ated
wi thi n pol ypreegtebPy thearmansysieanharerf ang so jpmay thedloer, sides) rsgnd £t

material 14b is typically used to secure panel 16" to the interior of a
structure. I|desitade Gthautiucturdsds be patesited Hyotherstibjges invzotiom clude aireraftevesséls,ck and
ballistic material 24 included a high nodul us pol yet hyl ene (DYNEEMA(r)) 1.0

i nches t hi cland even fixellseruttasdsistich ascoatiyandrdentdisybaikers, baickayandrchegkst em f or t he
interior of a structure which is easily installed and renoved and yet still
provi des adegahe PyaBS! iheArAciiaRel afe MbiTRItuRf télirhicrtBOSveraP&Rape bf ther eat s.

Due to the panel configuration of the arnor system a nunber of panels which

coul d COMP! Ghhish drlrubhd. orleRhibfeObneQinBr Shicl Hhy/bE B RaPhIfe Landiand] e and

transport. € use o e encapsul ati on spray-on coatl ng provi des structural

integrity to,the panel whi al.so king,the, pangl s | ess expgnsi ve. and easi er
to manuf act GPPC S em{eﬁﬂof ﬂtﬁ‘b"ﬁ lgé’ggglf‘fleq?é’@f‘{f?a@gﬁ’ﬁn?ﬁ e%@ﬁfﬁ%ﬁﬁgre shown in
some drawi ngs and not jn others, this is for convenience only as each feature
may be conbigﬁ%alvahew%ﬁﬁ/seawgﬁaonaraﬂ?er@ﬁmr %res in accordance with the
invention. The words "including", "conprising", "having", and "with" as used
herein are to be InFigeRpvel &0 represaats yhednor obthsrvehiskesensemy offred partiongde | imited
to any physical interconnection. Mreover, any enbodi ments disclosed in the
subj ect applsiroatiieo Redrasabiofastepetvateaiiesnclass hidvk andllgoppiastendsisuanteddigning s.

O her enbodi ments will occur to those skilled in the art and are within the
fol I owing chailownlfaterial marufactded thd¥n theaWidlciPesishivaizime) b 8 €iRdt égpedeig,ng t he
prosecution of the patent application for this patent is not a disclainmer of

any clai m elga) 1 4p[226EE thsidy dnRiheRW, aGael, 8 Bitef od &€ intbAGST ddkt 10.6d in the

art cannot reasoOnably be expected to draft a claimthat would literally

I i ' ivgl i) ; bl t
the tims of Hi8 iolsTalBkir KDl Sy, UEN BRI, RipS) Moo o Bt B EL R ° 6
b d d.(if. t hi , t .ati I der | yi th d . b
no mor et hadeen gEmire Bk otadBer v Ry R G daelie AR e eROPE o many
ot her reasons the_applicant can not be eé(ﬁ)ect ed to descrihe certain

i nsubst ant i & PAgh4¢d ingludes entionalspacar Jayer 20 &g neperfasrdddliot P300 foam),

ceramic hard face layer 22 (e.g., a layer of aluminum oxide ceramic material), and

ballistic material 24. Ballistic material 24 may include plies of aramid or aromatic
polyamide fibers, such as KEVLAR® aramid consolidated within a thermoset or
thermoplastic matrix material. The ballistic material may also be high performance and
high modulus polyethylene such as DYNEEMA® or Spectra Shield®, or other high
strength ballistic fiber material in consolidated or unconsolidated (soft) form.

Irrespective of the internal construction of the armor panel, it is preferred that the



What is clainmed is: 11 CLAIMS 1. An arnor systemconprising: a first arnor
panel including: a main portion conprising, in cross-section, a releasable
fastener on an encapsul ant, a spacer |ayer behind the encapsul ant, hard face
mat eri al behind the spacer |ayer, ballistic material, and the eneapsul ant on
the ballistic material, a lap portion without the spacer |ayer of the
mai n portion and including, in cross-sectéon,

individual components are secured together in a panel form by encapsulant 26 which is
typically sprayed about the top, bottom, and sides of the lay-up completely covering it.
In one embodiment, a grey polyurea/polyurethane material sold under the commercial
name “Line-X” was used. This material is typically used to coat and protect the bed of a
pick up truck. Other hardenable polymers may also be used.

In one 2' x 2' test panel, foam layer 20 was 1 inch thick, ceramic layer 22 was 16
mm thick, and bailistic material 24 was 1/2 inch thick. The grey encapsulant material
was sprayed on to a thickness of 0.06 inches.

Sometimes, more than one panel is used to protect an interior wall or portion of a
structure. Fig. 4 shows two panels 16a and 16b and one example of a joint 40
therebetween. First panel 16a includes lap portion 42 and second panel 16b includes
tongue portion 44 received on lap portion 42. In one particular example, lap portion 42
includes an edge of panel 16a without foam layer 20. Tongue portion 44 of panel 16b
includes ceramic layer 50 and ballistic material 52. Again, all the layers are encapsulated
in material 26. Ceramic layer 50 may be 0.5 inches thick and ballistic material 52 may be
0.5 inches thick.

Fig. 5 shows two adjacent panels 16a and 16b in another example where both of
the panels include an edge lap portion where an edge of each panel is devoid of foam
layer 20. Separate tongue member 60 is located so it bridges the lap portions of panels
16a and 16b as shown. Tongue member 60 may include ceramic layer 50 and ballistic
material 52 encapsulated within polyurea/polyurethane layer 26. Tongue member 60 can

be secured to the panels 16a and/or 16b using an adhesive or hook and loop fasteners if



t he eneapsul ant, hard face material behind the encapsulant, ballistic materi al
behind the hard face material, and the encapsulant on the ballistic material;
and a second adjoining arnor panel conprising: a main portion including, in
cross-section, a releasable fastener on an encapsul ant, a spacer |ayer behind
t he encapsul ant, hard face material behind the spacer |ayer, ballistic
material, and 9

desired. Also, separable fastener structure such as hook and loop fastener material 14b
can be added to tongue member 60 as shown.

In another example, panel 16', Fig. 6 includes optional spacer layer 20 (e.g., foam)
and ballistic material 24 encapsulated within polyurea/polyurethane coating 26. Again,
hook and loop fastener material 14b is typically used to secure panel 16' to the interior of
a structure. In one specific test panel, foam layer 20 was 1.0 inches thick and ballistic
material 24 included a high modulus polyethylene (DYNEEMA®) 1.0 inches thick.

The result, in any embodiment, is an armor system for the interior of a structure
which is easily installed and removed and yet still provides adequate protection against a
number of different types of threats. Due to the panel configuration of the armor system,
a number of panels which could completely line in the interior of a structure are easier to
handle and transport. The use of the encapsulation spray-on coating provides structural
integrity to the panel while also making the panels less expensive and easier to
manufacture.

Although specific features of the invention are shown in some drawings and not
in others, this is for convenience only as each feature may be combined with any or all of
the other features in accordance with the invention. The words “including”,
“comprising”, “having”, and “with” as used herein are to be interpreted broadly and
comprehensively and are not limited to any physical interconnection. Moreover, any
embodiments disclosed in the subject application are not to be taken as the only possible
embodiments. Other embodiments will occur to those skilled in the art and are within the

following claims.



12 the encapsul ant on the ballistic material, and a tongue portion over
the lap portion of the first arnor panel, the tongue portion different in
conposition than the main portion of the second arnor panel and including, in
cross-section, the encapsulant, ballistic material, and the encapsul ant on the
ballistic material, t he encapsul ati on about an exterior of first
arnor panel and the second arnor panel. 0 2. The arnor systemof claim1l
in which the tongue portion of the secona arnor panel further includes hard

face material on_the ballistic material. ) 3. The arn?r systemof claiml
in which the hardn pddionankamgrdment prraeried dyring the praseqytign of thepatent 4 The ar nor
systemof claiml in which the spacer |ayer includes foam

application for this patent is not a disclaimer of any claim element presented in the
application as filed: those skilled in the art cannot reasonably be expected to draft a claim
that would literally encompass all possible equivalents, many equivalents will be
unforeseeable at the time of the amendment and are beyond a fair interpretation of what
is to be surrendered (if anything), the rationale underlying the amendment may bear no
more than a tangential relation to many equivalents, and/or there are many other reasons
the applicant can not be expected to describe certain insubstantial substitutes for any
claim element amended.

‘What is claimed is:



5. The arnor systemof claim1 in which the encapsul ant includes a hardened

pol ymer material. 6. An arnor systemconprising: a first arnor pane
including: a main portion conprising, in cross-section, a rel easabl e fastener
on an encapsul ant, hard t'acc material, [listic material, and an encapsul ant
on the ballistic material, 13 a lap portion including, in corss-section, an

encapsul ant,

CLAIMS

1. An armor system comprising:
a first armor panel including:
a main portion comprising, in cross-section,
a releasable fastener on an encapsulant,
a spacer layer behind the encapsulant,
hard face material behind the spacer layer,
ballistic material, and
the encapsulant on the ballistic material,
a lap portion without the spacer layer of the main portion and
including, in cross-section,
the encapsulant,
hard face material behind the encapsulant,
ballistic material behind the hard face material, and
the encapsulant on the ballistic material; and
a second adjoining armor panel comprising:
a main portion including, in cross-section,
a releasable fastener on an encapsulant,
a spacer layer behind the encapsulant,
hard face material behind the spacer layer,

ballistic material, and



hard face material behind the encapsulant, ballistic material behind the hard
face material, and the encapsulant on the ballistic material; and a second
adj oi ning arnor panel conprising: a nmain portion including, in cross-section,
a rel easabl e fastener on the encapsul ant ,,hard face material, ballistic
material, and the encapsul ant on the ballirstic material, and a tongue

portion over the lap portion of the first ar nel ., the tongue portion
different in conposition than tH@a%8%%%PPF¥EQQ@¥€$ﬁém%%PEaB%rtion of the

second arnor panel and including, in cross-section,
P a tonglge port?on overthe Fap portion 'of the first armor panel, the

tongue portion different in composition than the main portion of the
second armor panel and including, in cross-section,
the encapsulant,
ballistic material, and
the encapsulant on the ballistic material,
the encapsulation about an exterior of first armor panel and the
second armor panel.
2. The armor system of claim 1 in which the tonguc portion of the second
armor panel further includes hard face material on the ballistic material.
3. The armor system of claim 1 in which the hard face material includes
ceramic material.
4. The armor system of claim 1 in which the spacer layer includes foam.
5. The armor system of claim 1 in which the encapsulant includes a hardened
polymer material.
6. An armor system comprising:
a first armor panel including:
a main portion comprising, in cross-section,
a releasable fastener on an encapsulant,
hard face material,
ballistic material, and

an cncapsulant on the ballistic material,



t he cncapsul ant, ballistic material, and t he encapsul ant on the
ballistic material, the encapsul ant about an exterior of the first arnor panel
and the second arnor panel. 7. The arnor systemof claim6 in which the
first arnmor panel main portion and secondsarnmor panel main portion both

i nclude a spacer |ayer behind the encapsu ant and the hard face material .

8. The arnor system of clalnk' now cﬁﬁl lncosngéj%oﬁortion of the second arnor
panel further includes har d* FREE™RBLE o lTistic material. 14 9. The

arnor systemof claim6 in which the epcapsulant i ncl udes a har dened
an encapsul

hard face material behind the encapsulant,
ballistic material behind the hard face material, and
the encapsulant on the ballistic material; and
a second adjoining armor panel comprising:
a main portion including, in cross-section,
a releasable fastener on the encapsulant,
hard face material,
ballistic material, and
the encapsulant on the ballistic material, and
a tongue portion over the lap portion of the first armor panel, the
tongue portion different in composition than the composition of the main
portion of the second armor panel and including, in cross-section,
the encapsulant,
ballistic material, and
the encapsulant on the ballistic material, the encapsulant about an
exterior of the first armor panel and the second armor panel.

7. The armor system of claim 6 in which the first armor panel main portion
and second armor panel main portion both include a spacer layer behind the encapsulant
and the hard face material.

8. The armor system of claim 6 in which the tongue portion of the second

armor pancl further includes hard face material on the ballistic material.



pol ymer material .

14
9. The armor system of claim 6 in which the encapsulant includes a hardened

polymer material.



