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WD 2008/ 048368 PCT/ US2007/ 007713 -1 EXTERNAL MODULAR

ASSEMBLY 5 Technical Field The present invention
WPapet/836Bo fi ghti ng vehicles. Mre particul ar PEI/USR7/007713

present invention relates to devices that are added

on to the exterior of the vehicle hull. 10 Background

of the Invention Wth the threat of inprovised

expl osi ve devi ces and sim | ar expl osives encountered

in various conbat situations throughout the world,

conbat and tact imERMALM@QW$RpﬁS%ﬁ\4BL¥ only

providing limted protection for the troops using the

vehi cl es: The solution to this problemis 15 add-on

arnmor kits. The add-on arnor kits are required to

i nprove the ballistic protection of the vehicle

occupants. The known nethod to increase arnor

protection is to nmount the add-on arnor kits directly

to the exterior of the vehicle. To effect this, the

exterior of the vehicl esrdchnicatadélfii ed by wel di ng or

installing add-on arnor nounting provisions. Munting

t A&e apigsash Ingentioor rekdtess talifrghéing yvahirlesne Mers orwichlaptyt ghe present

- I he d-.on _arnor pack s t.o . the exact..configu i on
mvenflF B0 kPl RS SRR ol S iR o,
kits are di sadvantageously |[imted to use in a
specific location on the specific type of vehicle for
which the kit is deBageseundm{dhageriionar nor kit for
U d [ i Gl i s al | unted to the :
i, P15 S 5 YL B TP P b By P encoumera
varioulddibav sifiatibgs thy@liheliese Sughl, @smbhiteand. t&cticBl agHi€l¥s are presently only

,Fighthg Vehi cl e use slide rails which are nmounted to ]
providipg lipvied psaleeéamiasrihe eopscesing die vshidlese Vkmpalntéon tpnthes problem is
add-oggmq&dki%n e{g%{d-cg{ gr%{og?(ﬁs %ﬁere%i%i t\éelpn:p%vee the E)Ql.lifstic protection of the
I nprove ballistic protecti on. wever, a SpeciTticC
vehicleYqeugdntd TherkndwviiDiethbd t6Tin@eske OimaF FRdtedTRAUISED MUGAt the add-on

be designed solely to interface with the particular _ .

armor\igtsi drestiymeshq ereinrond the gghiclss Toedectdbisydie axksme ofithesvehicles is
.Aare n i I i r- kits which -

o ikl S PSRRI A hor B b " ABfine e saon

armorfkig.ditkctipiesenichicle Ninft§ vl ddv-aal drnee phadagveti thk @SadMcbifiguration of
add-on arnor kits have the an-nor kit nounted directlg )
the vehigle meuniong dpicsseSush pdon penerdiigradisedysatagegusipeligited to use in a

specif?'ct ngatio*ﬂcgntthg Ebe%%ct%e olo\yehg:li'@foq \A;h‘filéﬂ the kﬁqé 8es|i énrydt s the

The add-on armor kit for U.S. and foreign vehicles is usually mounted to the vehicle with

welded studs on the exterior of the armor vehicle. Vehicles such as the U.S. Bradley Fighting
Vehicle use slide rails which are mounted to the bolt pattern on the exterior of the vehicle. This
add-on armor provides the base vehicle with improved ballistic protection. However, a specific
type of add-on armor kit or add-on armor modules must be designed solely to interface with the
particular vehicle mounting provision. As noted above, these kits are not interchangeable with
other kits which have different mounting provisions. As depicted in prior Fig. 1, presently
virtually all combat vehicles with add-on armor kits have the armor kit mounted directly to the
vehicles structure using a stand-off weld stud, bolt-on spacer, or guard rails. This limits the
armor application to the specific add-on armor kit designed for the specific mounting provision.
Additionally, it is noted that the add-on armor kits for certain vehicles have significant

spaces between various armor modules that make up the kit. Such spaces reduce the amount of
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arnmor application to the specific add-on arnor kit
desi gned for the specific nounting provision.
Wﬂéﬁ‘?“?‘l“?ﬁ?ﬁl ly, it is noted that the add-on ar mBETRSEY7/007713
for certain vehicles have significant spaces between
vari ous arnor nodul es that e up the kit. Such
spaces reduce the anmount of 2008/ 048368
proteB§did YRR 81 Qo‘c?lz]&cupa%ts%f)fh%cxtéh% avaithabh® port A€ add-on armor kits
occupants of the vehicle. Further, the prior art
eXpoa?dtlheaneaans rod maintis g tmlz)@rmsmeiwh@mfsth@farrn@um tonthet vedicle to the blast

effecl FLRH YoMt ditpe S ENBHe A dbrba B SlefErgErRpgnicalon provided

by thARsbuntiR@ iRahSbdtRed] KKidehCRAbd&MUNi cation provided by
the nounting neans between adjacent nodules. 5

Actenoddinglyytherenie paced fog impreged add-prrpmesrddr tedaly’ s fighiimgyehicles.

for today's fighting vehicles. Summary of the

I nvention The present invention is a nodul ar assenbly

i ncludi ng both a bl agunphat orsiedasssishl y and an

add-on nodul e subassenbly. The bl ast plate subassenbly

i sTheopresed im"fqnéi@tlllg/ atrpoduthar ass_@nb/lehh@uémarmﬂf aridast pfage subassembly

and %ac?(F o%giioe i gf%y oﬁihﬁobg%ﬁq & qstEB at S ?ég\frll di ge% directly to the

vehidk asd fikkabR HURABELRBE ¥r M @R camtd ﬁl@tebbﬁﬁ/‘idlﬁé Bﬁ)‘ﬁhtmgs for the add-
from add-on reactive arnor subassenbly, such that

on mpdtleubadsemblighef Blrarblaptoriate subdssemblyaditigrigs e blast ¢féect from add-on

e e RSB SEOE L R 5 B LR, P, o i
plate %ﬁbas?;éfﬁlblly fﬁéﬂﬁes ARRINa B RErOeBt orPAhi e Rt }éﬁ)&gy progectlles such

hreat s. The bl ast pl ate subassenbly may be ma
as, srdalf &@“rSemavaip@blr@fgunaar@rheaw typa dlireats. rret allic (steel,

ef‘tﬂ At D ttlf)tﬁléga{s?ue b&? %r*%y?)bgrm?cféloﬁ?lo t& 8 gp%f,sgrmaterial such as metallic

(steelnahﬁﬁh@h tithRARIND | ST oMo sRé! PRISE B Ko cdiaSlasTRUSH it reinforced glass)
| ocations designed to mate to the existing vehicle

mateggly yEeublastridfa sibagseretindas mounheg locah@lsmlea@le@ ffnate to the existing
vehlc?éjg?lf‘c?t?rm L%n%ng\ﬁ]le%ﬁg’ EJQHh%dgletﬂlgsn%Late (Al sse qu[vlj%es for additional

I ons ar nor e carrie

mour)tﬁﬂglrﬁb'ﬁsﬁﬂﬁfbr&}%n ABast ﬁed1§&)U‘@e ¢dreon 22 (eBldiG3uchtas OBisic Issue Items
("A" and "B" bags), and vehicle tools. The nodul e

(BHSEGM§§éMﬂ“Ae§H6fB hégsy%,r?’é@é’ﬁhlclerfv@ﬁtl on provide for
erﬁ%”r%hlﬁe s{ﬁfats?én]lbef{es %?ﬂ}%&)a%st gka/QIgt O\{l rg%lde d%g(%%okn)ﬁ"{: Itﬂstallation of

a uni que se oCa eari ng -100

the igdiniiael hfd)@ule@iﬁ’\/ﬂtmasunlW'EBE@f ra¢htingd leadr @mlngfplﬁnmlnﬁﬁcket connecting
subassenblies are utilized, higher row nodul ar
devicgyha¥bEienPTUEDIF APWS 0§ RO R sYseseIiies aFcwiiersl| igher row modular

subas%é’lggﬁgseﬁpérfogﬁ with H{eol\%vgle o 'ngc;&lla‘?%‘aggssémbhes to provide weight support

during installation and also to provide armor protection over the lower row mounting hardware.

The unique interface of the upper and lower rows of modular subassemblies provides for
electrical connection as required for EM modules and other needs. The module subassemblies of
the present invention provide for module adjustment to near zero gap conditions between the
adjacent module subassemblies in order to maximize protection at module seams. The module
subassemblies of the present invention are readily removable and installable, thereby allowing
for readily tailoring the module installation formation need, such as installing modules where

you need them or installing heavier or lighter modules in accordance with the anticipated threat.
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25 during installation and al so to provide arnor
protection over the |ower row nounting hardware. The
WORPEI8368t er f ace of the upper and | ower rows 8ET/US2007/007713
nodul ar subassenblies provides for electrica
connection as required for EM.nodul es and ot her needs.
The nodul e subassenblies of the present invention
Furthpr ehel stendandized choldeleadjbasembiits hmaynisarcaddy aisghpn a variety of vehicle
condi tions between the adjacent nodul e subassenblies
tYPESi n order to naX|n1ze protectlon at nodul e seans. The
I
oo RS A R RS BRE3f Pl sructure, the
plate btuictureddingyfotra¢d wrsubgaitiatiyrnodioia to nstadih pbitmn of an extenor margin of
fornatlon need,

ch.,as installing nodul es wher y.ou .
a hulhgbg eram 8?h1?1ﬁ§9§|hei%5%%?n®ﬁylmﬁjﬁ‘(t%f (oIl mounting to

RS AIE B A By s 9 A0 G s

for smbﬂ%bnﬂnbuﬁmgmytaﬁxﬁrdleaﬂadcyoméeadcc{) mheamv)amti@ meafs being designed to

vehi cl e S. The present invention is interfa
facilifeiatng fefwedevice PEgE frake fﬁ%imtfﬁ’éf (PnafRd 3391989@% from the plate
structule thephqﬁ’t'e stitlcbt€ hiifig RELEral Qﬁé}ggeﬁs‘ﬁﬁ Y&Sﬁcﬁﬂg’a@ k‘éfect the hull from
Conformto a certaln portion of an exterior
affecﬁ oﬁ afbldst doécted atehd¢ hulh Viehpreseat anvelnthoe s durther a modular assembly having
per mgnently mounted to the hull by nounting to
an m@ ?"a?”rﬁi Mt ¢ &evi ces present on the exterior
margi n of the hull and having nounting nmeans for
supportively nounting a standardi zed add-on devi ce,
the nmounting meansBibefi Deycaptsingefeble Doawifigei | i tate the
add- o evi eadll nount abl e .on and
e hiiag 89 et Sha of & pHti i Ad-SPhanK i mounted to vehicle
struc@kd;uct ure having structural characteristics for acting
to protect the hull from 10 affects of a bl ast
diFigc2 sch persgehevaenplodedhveew ptherast phatendubasseimblyf andtatypical vehicle
a nodul ar assenbly having an interface and add-on
>devices. Brief Description of the Drawings Fig. 1 is a
Si I@lg 1§‘é%lde@i@at18ﬁ£‘0’1e@sf ofth® Fﬂo‘aﬁlaﬁﬁéseﬁg " RBuREIRY a Whicle hull;
ted to vehicle 15 structure; Fig. IS a
pd?lgpﬂl:tSI a/sad@xlpvzﬂubeﬂdl vieew {diig. taewith ass expgrnded depiction of the mounting

S an ical vehicle hull; Fig. 3ais a

Ofthesglﬁ i‘?%\?'él{ais 1y %‘glv l?‘dtex%‘ modul ar assenbly nount ed
t ]?El'% ¥ RN GhcelBHHtibnalRii8y oBtheinfodtSiuBassemeKat i onal vi ew
of Fi

g. 3a with an expanded depiction of the nounti ng
Fig. 5 is a perspective view of a module subassembly;

hull;

Fig. 6 is a side elevational view of the first (lower) row of modular subassemblies being
mounted to a blast plate subassembly;

Fig. 7 is a perspective view of the first (lower) row of modular subassemblies mounted to
the blast plate subassembly;

Fig. 8 is a side elevational view of the second (upper) row of modular subassemblies
being mounted to the blast plate subassembly;

Fig. 9 is a perspective view of the upper and lower rows of modular subassemblies
mounted to the blast plates of assembly;

Fig. 10 is a perspective view of the modular assembly of the present invention;

Fig. 11 is a side elevational view of the modular assembly of the present invention; and
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20 of the blast plate subassenbly to the vehicle hull
Fig. 4 is a side elevational view of the nodul e
WeupBdEBly; Fig. 5 is a perspective view of PRTHSEWE07713

subassenbly; Fig. 6 is a side elevational view of the

first (lower) row of nodular sjubassenblies being

mounted to a bl ast plate subassenbly; 25 Fig. 7 is a

P& NQak b\perspe@iveafiew betheimsduldrlasswribly pbihiegiresentinbartion with a rail

subassenblies npunted to the blast plate subassenbly;
mounfipg sysgerp §n fhesyeel®| evat i onal vi ew of the second

(upper) row of nodul ar subassenblies being nounted to

the bl ast plate subassenbly; Fig. 9 is a perspective

vi ew of the upperDeaitkd Daseripticave tid Drawdtgar

subassenmblies 30 nounted to the blast plates

addermeqnlarmgssembly qf dhe prseend jayantion wﬁléwrbgeqer?élyn%dl& igythe figures.

t [

The (ﬁl{‘;%%s%en ly\}pgr\}vﬁ{écfeé Bshﬂ%g al#l%gsglg st Ihé ¥ ltSZhE;hdst'hg%dd on module
14. present I nvention; and WO 2008/048368

PCT/ US2007/ 007713 -4 Fi g IS, a.perspective view o

t HePARHANI04 2 @§w¢w016f16tlh%ep¢9t%%@rﬁlg$ Aol hgivehicls 16 includes a

[ ed

Vehlc&sdélrlg?ﬁlghnp%lﬁ%m&%%g\?\na%g%?% &H‘ég IPﬁrgag\{ésen‘ol y of

t h%vﬂnels emduntiny anty @6 id mosided\ntbrgmsmnmglvynams stfictunest dxeeriorly to the

. figures. The npdul ar ass i ncl udes , t
vehicls, BA48 grbn it paiiere 4y Hst V%@?é 1ol hh fyRcehribish interface array 20
- [
1nclu<’£?gdaluiézt?sg Cg]ZAan ,‘ggﬁtwf%dgé%éd gt&fﬁtgﬁve}%ll% fu él%ll %gﬁld gu'eaded bore 26 is
proviﬂﬁhincthe ehdinlardifl ofithiecdtudr@y.  itrie Iundhzstuemtlmt theanodurlarasssembly 10 of the

picted.in Fi 10Aveh cle nmounti arr 0is .

preseﬁfrlavm@a i By Frynalihl G eh Sfen Bteare! ki s%eftzayest yeh as arail
h e n

moulff P28 BRI AR e v Sipebe bk 12 i

alterdaase rdP nanwaiting aoay véadindiudex padlldt tads 24b Waving spaced apart bores 21

I i tudinal bljnd threaded bore 26 is provided in
deﬁn?cﬁ@%ml%ﬁ‘%‘?cﬁd&a?% stud 24.' It is understood that

e'@ﬁgﬂééﬁb@sﬁqﬁp@’odﬁﬁr %Esehﬁ)@y | PHES R ghglééecﬂé 'bﬁl@t biite 12 includes

e readi [y conpatible wth other nean vehicle
plate |st1ft1cetmfea3ﬂasTheublasta1$laa Iafuinctions as an interface between the vehicle 16 and the

modules 14. Plate structure 30 includes a first planar outer plate margin 32 and a second
opposed planar inner plate margin 33. The plate structure 30 further includes a top margin 34
and a bottom margin 36. The structure 30 of the blast plate 12 may preferably be about 19.05
mm (.75 inches) in thickness, as depicted in Fig. 11. Such thickness of the structure 30 by itself
acts to deflect a blast directed at the hull 18.

A plurality of bores 38 are defined in the plate structure 30. The bores 38 are positioned
in a selected pattern to match the known pattern of the array 20 disposed on the vehicle hull 18,
such that the blind threaded bores 26 are in registry with the bores 38 when the blast plate 12 is
positioned next to a specific known portion of the vehicle hull 18. The bores 38 may also be
formed in a pattern conforming to the spaced apart bores 21 defined in parallel rails 20b of the
alternative rail mounting array 20a. Accordingly, the pattern of bores 38 is dictated by the
pattern of vehicle interfaces 20, 20a that are underlying the specific plate structure 30. The plate
structure 30 may be uniquely shaped to mate to a specific portion of the specific vehicle 16 on

which the plate structure 30 is to be mounted, while the modules 14 are standardized and may be
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15 nmounting array 20a. The alternative rail nounting
array 20a is depicted in Fig. 12. The alternative
WOI/MBeBt i ng array 20a includes parallel rai PETZGR07/007713

havi ng spaced apart bores 21 defined thereinin a
sel ected pattern. The subasseqibly of the nodul ar
assenbly 10 that conprises the blast plate 12 incl udes

movedl fb@ Shteutiudtuge 30.to Tate Blrasturepb@tand Yidnt wakicleohs taseldole 16, even
interface between the vehicle 16 and t

Q. npdul es :
wherg e yaugles K& g of diteeran ypes) Ja@sunéemogtth%‘éﬁkﬁngs al 8l structure 30 is
| gt
umqlf%r gtrgmfn%g %:fﬁug%araﬂﬁteast@gt;ﬁg&g%dﬁuc e n%%l@?&f %Qn\?e'hlcle 16, especially
wheré tielpactes: whiobpinterfage arrdy20 antbbrkynigothe spacifer gate sB6ctuiehd is the same,
structure 30 of the blast plate 12 may preferably

as ongigpar pgrt@g of it jutk1 hrvirgsiepeatablp pat th%lgela%ls |1%?r2%13€ array 20.
ity 1 £ TERn Find Be54a patpiny B B cpponted domter

recesﬂ. 80 d&'ﬁos%dnirom&iatd tyic ofitebplaesmairm3 e Aéfoiltrﬂéchndnvatsher 44 is provided for
ate structure 30. The bores 38 arﬁ positjone

cach Sbihe GoEs Jarlieiisad of WADER J2A8d IFORFELEA tHHEON b e récess 40 when
1 .
the btghg@bislzlﬁ d&t ﬁﬁgg‘ﬁgﬁo@éé Igg 2%@2?%8% I%ﬁlsher 3?6 1S | déﬁ:t n%?%téler the vehicle

n registr
interﬁa(‘)elr @(S t3prowider spfaee B8 astweph aticcinke plate mg1nt33om&ﬂtha @xterior margin of

speci fic known portion of the vehi

the vm@lebl&lleg/hg@ tlheayla% gléteb]@ isfigpvRted 1 the ﬁixfcﬁ%phl 18 The spacing may

. ) $n#o defined in

prefeg%?%ﬁ{ g}dﬁ?gf) ?‘s‘ﬁ gﬁ%@;??ﬁg@s@%ﬁe ggeﬁartl ?\gﬁe rail nounting
arMayntﬁ%memswraié lﬁlgb(j/ly didpesqulairt the ouk phmar fmrg%ﬂ; 32 end may comprise
di ctated by the of vehi cl e int

2
at legsh ope drehaprd drackehn 3‘5 b lspidpeiet 3p) e Srablc A Qed 3o (he outer plate
marg-IH]?Z Bl &eEhl ﬁtﬂl%tllirﬁro%d@ﬂleb@otféﬂi ?‘fé.gélﬂ 3%%@9 fia‘?e SRikure 30. As

to a speci |c portion of the specl vehi cl
depionddi ohFigh8aphdatiorsd rores of bradRets SO0tmapbe nmumﬁbto thiei Hlate structure 30

sbove fsganaaE! %ﬁ%&%ﬁ%@%'ﬁe@ S aeR ST i 52 of the bracke
50 s@fl{a“ﬁ% CF8e é/tb(é mﬁ@eﬁh‘&ﬁ Féeikgtr mh\é?JBgCAfﬁxéltﬁto the plate

to ve ere t e ve s 16 are
strucchiré Ber édthet ypass. oﬂ mou1$t1ngntdhe rssaked i(ha)t thetpldte strheiupel 3, ancluding at

least g\fqu(ﬂgé é{nigglgbhgmﬁ}g grlé @ﬁwcgygﬁeng%sgg{;%%dg} gg P)e %racket 50 includes a

pluraﬁ%pﬁqh@ddlé’ moﬂﬁ%@b&r@@é@@éﬁxﬁﬂ@héﬁ&ﬂf&%ﬁ interface arr ay
20 underlying the specific plate structure 30 is the

sahtes seSOIalsstdmammcbll)anﬁme poyduiasasssmbih &0 muthe nigtutealA. ndys noted above,
bl e tterns of the vehicle i rfa arra

re
the pGRE 1 Ru PRcrefi e Fmor pPaia Mo Faf gipduies. As
deplo‘?édaftﬁé ajdvilh8f ifR RKAANYHbULIAEENSule rs@rﬁ@t%?e 6@ The module 14 may
di Sposed proximate the outer plate margin 32. A bolt
prefeddblyabelalyoars B&2.034 mins (19 Dvinckead) fghickness, as depicted in Fig. 11.
Preferably, a beveled corner 64 is formed by the module structure 62. As depicted in Fig.
4, an integral bracket 66 is coupled to the beveled corner 64 and preferably extends the full width
of the module structure 62.. The integral bracket 66 includes at least one depending integral pin
68. The beveled corner 64 preferably forms the inside lower corner of the module structure 62
when the module structure 62 is mounted to the blast plate 12.
A pair of spaced apart comer brackets 70 are disposed at the inside upper corner of the

module structure 62 when the module structure 62 is mounted to the blast plate 12. Each of the
corner brackets 70 has a bore 72 defined therein. Insertable pin 74 may be passed through a
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each of the bores 38. The head of the bolt 42 and the
washer 44 reside within the recess 40 when the bolt
W@2008048%8erted into the bore 38. A spaci ng waZREUS2E7/007713

is positioned over the vehicle 10 interface 20 to

provi de a space 48 between thﬁ inner plate margin 33

and the exterior margin of the vehicle hull when the
mourﬁh@%brem(ﬁddﬁnka in thepackeesd dnd ihfochy Bbiee Altblrrhati]ley, fhleénsertable pin

acin preferably be about 69.342

74 coluﬁi:

bea oltagd al@plnr@ dd cphldeegthrefied maﬁtﬂwlﬁggﬁ%ﬁ% 49 arlgwer row 76
and a%odé‘grg]% Ps/ogpbgg??@ (}tﬁgﬁi}pﬂi g&v %gtg?}g{llgg%eginfaa{?gg@%last plate 12

mournliédokié véficle 36p Mifre raiad of rﬁtﬁdulesadl dould teaddet as n@aldadi e
15 margin 32 of the blast plate 12 proximate th
bdntassamRlygihs tigst pfate e 15|sam§pglirrra@ewf gogpted Ag the vehicle 16 by the

bolts q@p{hgéa%gblbrn?gg&tngs@% eb%q? t egfl] rB{S:I;%\lIJ\Qr;%%g 61*?&' lelg\glltgsmﬁgface 20. Once
mourftd:d sh the aekiele HE). thBrkﬂaﬂtqilatemanWbmlg e resmaby Ebleaemoved during field

defined in a first side 52 of the bracket 50 so B
operaﬁem,sal@su%ye%v%agé@elymél.lsétafﬁoaugﬁh%HYtrﬁ@owgék%tbo §42. Once

Condlﬁlﬂég%] ggyr]g r‘mha(%g IﬁgduL&e PhAVFiows! E) C&IMI‘ g gfa%mﬁrbe readily attached

unt rackets to t
and réddilyatmoeedRomi the blasti pigte d2, 20 blasaplatenk atiting as.anl interface between the
are enV|S|gned The transverse side 54 o

vehicly b RO SOMGHIFY frbs SHE ORHIEH | Jhist SBRER At § gendard size and
utlthf 5§§n9 tggl{ Id}e&ggggﬁ;ﬁ&%g@g wﬁlaﬁ tﬁeeglﬁﬁq)iﬁgqgﬁﬁg?éer%afﬁxed. The

1St nodu
spaciAg oy the bradketsniitimbentdd oneye Heastipdae i 2 vesuwh ninat thepsgmsingas standardized

arnmor, EM aqr other pes of nodul es. As depicted,
to acqammpdate the affixing 055@@?%&4 modylep [ ersioxe modul e

StN/IH{fﬁtg{;gofqge mgﬁﬁlf%g%ﬁlelo te ?ﬁlsqeg{g?é'dQH lFYggbe -9. The lower row

abo |nc I n thickness
76 oﬁmpdmlhede nfeugted td. thePbkaﬁteplaf@l 32 by fiost\eapaging trenmtegbal pin 68 of the
integlpai'? é)rz?c%gteggblwx qtqlg Z@qr{g]l%%lg%gé rgbl % u ghe éo%gl}ﬁpg%%gl the lgast plate 12. The
indi Iy ExdeRAIE pil1¢4 idibdssed through a b
N 5 A 7 s s o
60 inbthabketke6H0a that isdeexiatatd tesdp atrmegldeq[fethd nwgulerﬂtmgumd: 62 and into the

vore T2 e 800 e B TR i s ey DB hebORR e 14 is atfice
both Wﬁnd 'B@tt&ﬁdtHl tfe Sbtla[s%' ?a‘t’é @2 62 rhefOUOtRE Brickefes®! ﬁﬁt supporting the
A pair paced apart corner brackets

moduic é4 @r@pﬁm@d eh:t:trtchbcqnmscptdm foppéhre vabuaied 6 &f themoduhmbmasarequlred by

e 3 G ol 5n B S0P A ML pprovie o
electﬁ'@a’? BnRtien Htwkehi e atib&! RloQules N3 E?&lt 9% R siftsl8®Y¥acket 50, 50a.
be passed through a WO 2008/ 048368 PCT/ US2007/ 007713

Adjaceit modules 14 comprising the lower row 76, as depicted in Fig. 7, provide for
substantially zero gap between adjacent modules 14, thereby enhancing the protection to the
vehicle 16.

Mounting of the upper row 78 of modules 14 is depicted in Figs. 8 and 9. The same
bracket 50a that supports the upper portion of the modules 14 comprising the lower row 76 acts
to support the lower portion of the modules 14 comprising the upper row 78. Accordingly, the
module 14 may be rested on the upper margin of the module 14 of the lower row 76 and slid into
place with the depending integral pin 68 of the integral bracket 66 engaging one of the bores 60
of the bracket 50a. As noted above, since both the module 14 of the upper row 78 and the
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nmounti ng bore 60 defined in the bracket 50 and into
the bore 72. Alternatively, the insertable pin 74
WeSKsP48¥8a bolt and the bore 72 coul d be thr eREEQS2NI/007713
depicted in Figs. 6-9, a lower row 76 and an upper
row 78 of nodules 14 may be afdvantageously di sposed on
a single blast plate 12 nounted to the vehicle 16.
modui®1 & of s lodfer i oese $dppoatad dnlike aﬂd@ﬂraaksetrﬁ@adﬁ Figs5 649 there is an

assenbly, the blast plate 12 is sem -perna

clectiigh RORIECHN bef o chduiss b9F hRIOVE PV oy e wadwg) 1 of the upper
d f
row '%qnf?lg? sftlggecpé%&g) tﬁﬂgrr%gﬁt Igg ngﬁﬁﬁ %%/ gh Iwzl:lgxg aéj’_sgﬂl'b?dewnh both a lower
row 16 asd aplupper ddtv WS wfdmoditlen b4 naalsml;stdmtaanyem‘oeghpdurdaﬁged between the
field opera[|0ﬂs al t hough renoval is fairl

variogg E‘Bﬁ?ﬂnf awdyles 14, dinsther, éhq ROUBNG léraglgat 564 é%p%tected érglm blast affects
by begr%%ctlés%@ Svithd ﬂl%&%gceg(ﬂg" med ga']%% fre Me@ﬁ gﬂ{eksoéjﬁﬁoisﬂhé %gper module

structure co e readi attache and read
and theogpee chat gin e tHedoWwbambdyie a4 e 12 the blast plate 12
actln as an_interface be en_.the cl 6 and the . )
VE@ISCQF&‘FP froeftpiendey %Fa&}mgaxganf‘g o%&f%} 1Betg61ﬁ” will readily
obser%%; @l\gﬁg%ﬁ%egduégn H)lhh 'gh%?fg%t gf éﬂﬁgé\ﬁ%egmgg g%WadEmﬁle retaining
the teathingeof th&'hm/enschng)rdihglyh membacé(énseloﬁﬁe sioautd bel construed as limited
he bl ast Iate 12 is such that the spacing is
only by HisdsHBrySN Of tts ROEHSIEATS | he af fi ng of standard
nodul es 14 thereto.. 15 Mounting of the nodules 14 to
the blast plate 12 is depicted in Figs. 6-9. The | ower
row 76 of nodules 14 is nmounted to the blast plate 12
by first engaging the integral pin 68 of the integra
bracket 66 with a nounting bore 60 of the | ower
bracket 50 of blast plate 12. The individual nodule
14 is then rolled into place and the insertable pin 74
i's passed through a bore 60 in the bracket 50a that
IS proximate the top margin of the nodule structure 62
and into the 20 bore 72 defined in the corner bracket
70. In this manner, the individual nodule 14 is
affixed both top and bottomto the blast plate 12.
Further, the two brackets 50, 50a supporting the
nmodul e 14 provide for electrical connection fromthe
vehicle 16 to the nodule 14 as required by the EM
nodul es and ot her needs and brackets 50 supporting
adj acent nodul es 14 provide for electrical connection
bet ween the various nodul es 14 supported by a single
bracket 50, 50a. 25 Adjacent nodul es 14 conprising the
| oner row 76, as depicted in Fig. 7, provide for
substantially zero gap between adjacent nodul es 14,
thereby enhancing the protection to the vehicle 16.
Mounting of the upper row 78 of nmodules 14 is depicted
in Figs. 8 and 9. The sane
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bracket 50a that supports the upper portion of the

nodul es 14 conprising the lower row 76 acts 30 to
WaapEd8368he | ower portion of the nodul es 14 cB&PHUSIIFYO7713

the upper row 78. Accordingly, the nodule 14 may be

rested on the upper margin ofgthe nodule 14 of the

| ower” row 76 and slid into place with the depending

integral pin 68 of the int€hAdMSbracket 66 engagl ng

one of the bore of the cket )
L anbblst plkavsobh Ore drodn whide e o IC!FinVﬂn% Bfliigthe hull having
g A R S B . o

50a of pfatgstruGu, havivey Hastsleflacting] ropertiesadndclavirera ifiost planar

bet ween the nodul e 14 of t he | ower {om176 an

th )
me%FBél andl agronpRRFdispRid Planif mAgs P lurAlity, BQFIPPBW?&?"QSF\S being
It;h@@ Ee e plﬁl% ﬁﬁtc%‘fle %cﬁ:'og the2bordd S@lng%gﬂiﬂl@ it 4 Belected
bot [ower® row 76 and an upper row dul es
14nomﬁs@b&Vmabnamdmnkero gap is defined between the 5
vari ous a acent nodul es ]154536 Furt ntin

br acket?t 5825t j08€ JReHEERya¢ ﬁ\‘%’P O%fﬂf‘eegf% pl{fﬂf‘r ﬁgffﬂff the
enghagedeinh td@él?nédht% éﬁﬁﬁﬁ‘e%@éﬁ’l? Q.u QBast BRe Ra¥R¢EEd-on
corners 64~ of the upper “nodul e t he upper margin
ofdevive; iraver nodul e 14. The above di scl osure i s not

intended as linmtin Those skilled in th
r eadi | yAUAEHER MHEEh FeREBE GEDE P D
allﬁ@lﬁrﬁfn O0BSreOfand h@o@@a\()‘lec Qo MBYreBfecHPE embie| g ebigt nfo’ﬁgseml-
0 the tgeachl ngs of the invention. Accordingly, the
ahmvmanbmlglmmumlegﬁtamlhtd strectoxrts thradted! @fshe vetiitled only
by the restrictions of the appended clains. WO
2008/ 048368 PCT/ US2007/007713 -8 CLAIMS 1. A bl ast
2. Pl ’meeblﬁs?%@d'l?'oy clafh 1%&@’&@&&6& &Mne Haill Willea ¥S4¥e Befhig defined between
havi ng a hu the hulI” having certain nmounting -
the bbistvplete sedomd phapnan tnargin amdthuhe)stenomnangm exterior to the
hul I, conprising: plate structure having bl ast
deflecting properties and having a first planar 5
3. mi'f}ﬂg' BlagNflaf o PRPSSCH HRBEORBuRANS  theBRulll With@a spacer being disposed
plurality of nmounting bores being defined in t%
betwednathe blastuplater sscordiplanef manginbaodes Hudli egeradri ypaegh do define a space
h Enth a selected nounting device on the hull; at |east
ere Hbunti ng bracket disposed on the first pI anar
surface, the

= aélmable in each

4. The blast plate of claim 3, the spacer being a plurality of washers, a respective washer

being disposed circumferential to a respective mounting device.

5. The blast plate of claim 1, the least one mounting bracket being shielded in part by a
portion of the add-on device that is supported by the bracket.

6. The blast plate of claim 1, the at least one mounting bracket having a plurality of bores
defined therein for accepting a plurality of respective mounting pins of the add-on device for
supportively mounting the add-on device, the pins being readily removeable for readily

demounting the add-on device.
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bracket being designed to readily renovably support at
| east one sel ected add-on 10 device; and attaching
WHEABO48KSr espect i ve attachi ng neans bei ng di sBEIASEYW7/007713
in each nounting bore and couplable to a respective
nmounti ng device for sem - pegmanently nounting the
plate structure to the hull of the vehicle. 15 2. The
7.  biTastbiph aflete @ff otdimi ) thebs/idngn devind @dvihg 4 top imd b boittbin, respective
a space being defined between the blast plate second
spacegh ppATRIMOBHI Bragksts YIPRRANNG 81 £dd-rB deriss Bet Opandrpalion) ast
plate of claim| being nounted to the hull with a
spacer bei ng di sposed between the blast plate second
8. plTasdiasomiaye of @hdmal , ulburtitgebracket progdingtabectiedal menmectivity to the
space 20 therebetween. 4. The blast plate of claim3,
add ‘Otlﬁlé"‘éfwacer being a plurality of washers, a respective
washer being disposed circunferential to a respective
nmounti ng device. 25 5. The blast plate of claim1, the
9. | Gastblanplaroefilaing 1 ba awketingiaciet phivedidg dlectricphednnbgtivaty between
portion of the add-on device that is supported by the
each Ckfrt&é’kaéfl onglevigggsyppgeed py thedneynting ragket "t he at | east
one nounting bracket having a plurality of bores
defined therein for accepting a plurality of
10. r &hpddist peaterof ntaimg phenplatef sttuotradeingriesigued & bonffix80 to a certain

ortively nounting the ad evice, the.pins
pom%\é}fﬁbe hdbgircture %Péébn’p@rtﬂlaﬁst?rég@qﬁﬁ adgé?o‘!}ﬂt‘ie?rg t he
add-on devi ce. WD 2008/ 048368 PCT/ US2007/ 007713 -9 7.

The bl ast plate of claim1l, the add-on device having a
11. t om ardfaae, wotripoisingy especti ve spaced apart m)unting

brackets supporting an add-on de both to
bottoma lastipatejax i E&%ﬂv&fmaé ge SH“%‘EFEP?IH% formed to

o gﬁf) X Q\éhﬁirﬁgto %%E&&gg{%&ﬁgﬁﬁ%%&%ﬁby ni@eih¥F a Rull of a

|ce te of claim1, a
muersin mghiateamidebeupg saniepemgamingytmougddd o threell] by mpunting to

between each of.two add-on devices supported by t .
e TR B cex BTN o eSO RAEB. B DI having
! WSouBiRE St UBE Ufpd b1 HRHIARSH staRdbEiz8 AR dRid, th
certlgll lné pOI'tI on oﬁpdt?ﬁe %u st uctsure a% fa ' ©
S uppoting ngests svitieg degd gabdathd faziitete vihe exsld-on dev1ce being readily
mountable on and demountable from the plate structure, the plate structure having
structural characteristics for acting to protect the hull from affects of a blast

directed at the hull.

12. Th‘e interface of claim 11 being mounted to the hull with a space being defined between

the blast plate and a hull exterior margin.

13.  The interface of claim 11 being mounted to the hull with a spacer being disposed between

the blast plate and a hull exterior margin to define a space therebetween.

14.  The interface of claim 13, the spacer being a washer disposed circumferential to the

respective mounting devices present on the exterior margin of the hull.

e
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11. An interface, conprising; a blast plate having
plate structure, the plate structure being forned to
WOR0e4838nti al |y conformto a certain porti onPET/URA007/007713
exterior margin of a hull of a certain vehicle and
bei ng sem -permanently mounteggl to the hull by nounting
to certain nounting devices present on the exterior
15. mahgiimedhcd dfeclii | 1,anshoti@itigngrackeo being RPictdedis phnrby a portion of the
supportively nmounting a standardi zed add-on devi ce,
add-op eviceBightsi sHgporeaty tBebrgkelesi gned to facilitate the
add- on devi ce being readily 20 nountable on and
dermountable fromthe plate structure, the plate
16. StThydtiterfecchd\claig 11S tHeuaduntiak nodaas beihg i I84dt o8e frounting bracket, the at
acting to protect the hul] from affects of, bl ast . i
least iermgAsd edrackehaing 2 phisalitrAEDATRY efined dhaafindpracsenting a plurality of

oML LR Lo B SR MBS v i

readilyRégoveableIor adily déresiming tiof add-@i devick. bei ng nounted to

the hull with a spacer being di sposed between the

bl ast plate and a hull exterior margin to define a

S canT RE,: | : ' 3 :
17 R InREL A RELNER T R thop AR TAF T o el e mounting
bracktteguppoesmpeat addeomdemitd bugh dpvanddsttpmesent on t he

exterior margin of the hull. WO 2008/ 048368

PCT/ US2007/ 007713 -10 15. The interface of claim11,

a munt i - ei el [ : p ' :
18. G2 Bldrfile WAGAR, 182 ORI iethe Rolffils BlacePBolIdh clctrica
conndetiaitk &i the héd-oldevicait er f ace of claim 11, the nounting

nmeans being at | east one nounting bracket, the at 5

| east one nounting bracket having a plurality of bores

defij.n rei f..fora ' u | & g :
19, Bkl Mo | DRSOk, Bl hubile Blackst providing clectrical
connevtiuity betgyetin eachadtwn adéwh deyicésmppontes] Hyetha gnountaglbtagket.

renmoveabl e for readily denounting the add-on devi ce.

17. The interface of claim 16, the add-on device

hay| +om the nmounting 10 brackets
20. sgbggg??ﬁgggRg daégﬁﬁﬁggice both top and bottom 18.

The i ntaeblasicelaief havirg plakGstrnaturautheiplgte reemomirerbeing i fogned to

bragketﬁgroviging el ectrical . connectivity to the

adHPStpdy; opform™to a certain portion of a exterior margin of a hull of a
certain vehicle and being semi-permanently mounted to the hull by being
operably coupled to certain mounting devices present on the exterior margin of
the hull;

at least one standardized add-on device module couplable to the plate
structure; and

the plate structure having mounting means for supportively mounting the
at least one standardized add-on device module, the mounting means facilitating
the add-on device module being readily mountable on and demountable from the
plate structure, the plate structure having structural characteristics for acting to

protect the hull from affects of a blast directed at the hull.



10

15

20

25

30

15 19. The interface of claim11l, a nounting neans
mounti ng bracket providing electrical connectivity
WESOREMB368ach of two add-on devi ces supported BETUHR007/007713
nmounti ng bracket. 20. A nodul ar assenbly, conpri sing;
a blast plate having plate sg{ucture, the plate
structure being forned to substantially conformto
21. aTeemicularpesdnmtan odtlahn @8 theingahoumédyionthehulh with 4 spate being defined
certain vehicle and bei.ng sem - permanently nmounted to
betwqenéhqmw piase pd & Bull BPERINYSbupl ed to certain
mounti ng devi ces present on.the exterior margin of
the hull; at |east one standardi zed add-on device
22. mdthel modwuplsseindlyt of tdempl@tbeing? moshtedctouthe ; hudhdavithha spacer being

plate structure having unti.ng neans supportivel
dlspom‘skhwwgl the, plastplate |aa<é§thnﬁ RECEPERALE Y ma&dggfﬁ tE%f@‘P%éeen-
nodul e, the nmounting nmeans facilitating the add-on
devi ce nodul e being readily nountable on and
23. ddiheundchitresdentrly bhielainpP2tthe spacercheingg whatter disposed circumferential to
structure having structural characteristics for acting
the regppctiygMoUBHREEeViGse: hul | from affects of a bl ast
directed at the hull. W 2008/ 048368 PCT/ US2007/007713
-11 21. The nodul ar assenbly of claim20 being nounted
24. t Gheheodulbd assemblyaofs plame 20¢ tirgmdedtingenhearseboireat dast one mounting

bl ast plate and a hul | eri or 22. The
brackgip diif #frleas S8Rt ynymting Bk SoPaes ﬂaelﬁﬁcﬁm Bt Py a ppstign pf the add-on

dewcg\?ﬁotau%tﬁgqggﬁmgﬁgg)g( 12 yligresed between the bl ast

te an erior margin to define a space
therebetween 23. The nmodul ar assenbly of claim 22,

t h be h d nf. tial
25. ?tgg i 2}S§%Irl1 qirﬂe?(rﬁles?ecgggfsi gg!ezrglcoﬁq-wggr ﬁ%allfﬁatlglpvmg a plurality

of bo?&sgémleﬁ Abrefd ?drrﬁc%&glrnggf gtm,?&'ltﬂk'(ﬂgre five %uﬂgngtpms of the add-on

I east one nounti ng e at |east one
devicadfontriongtibg duk edd-beidagics madutte dhé pinsareingdyeadilpoemnpwable for readily

of .the a device nodul e that is supported by the
demoBP‘é‘Eﬂ(@‘f’ ag‘%‘l‘? %?H‘éefﬂ%lﬂ lear assembly of claim 24, the at
| east one nmounting bracket having a plurality 15 of

bores defined therein for accepting a plurality of
26. r é8pentdula assamtily ofclpinm 84 ohe hédondedvionmodule having a top and a bottom,

the mounting brackets supporting an add-on device module both top and bottom.

27. The modular assembly of claim 20, a mounting means mounting bracket providing

electrical connectivity to the add-on device module.

28.  The modular assembly of claim 20, a mounting means mounting bracket providing

electrical connectivity between each of two add-on device modules supported by the mounting

bracket.
29. The modular assembly of claim 20, the add-on device module being an armor module.
30. The modular assembly of claim 29, the add-on device module being a reactive armor

module.



31.

mod

32.

device for nounting the add-on device nodul e, the pins
being readily renovable for readily denounting the

wadesgHs¥8vi ce nodul e. 26. The nodul ar assenbl JCHUS2007/007713

clai m 24, the add-on device nodul e having a top and a
bottom 20 the nounting bragkets supporting an add-on
devi ce nodul e both top and bottom 27. The nodul ar
asenhbyulaf asskmbiy @0¢labn RSy titei adyl-ore descermaduienbeing a passive armor
racket providing electrical connectivity to the
d-on device nodule. 25 28. The nodul ar assenbly of
claim 20, a nounting nmeans nounting bracket providing
el ectrical connectivity between each of two add-on
défhiearodubatukeembd yippalnine 20, kiye adieomdemtd mgdulb baiog e EM2 gnodule.
The nodul ar assenbly of claim?20, the add-on device
nmodul e being an arnor nodule. 30 30. The nodul ar
assenbly of claim?29, the add-on device nodul e being a
reactive arnor nodule. WO 2008/ 048368
PCT/ US2007/ 007713 -12 31. The nodul ar assenbly of
claim 29, the add-on device nodul e bei ng a passive
armor nodul e. 32. The nodul ar assenbly of claim 20,
t he add-on devi ce nodul e bei ng an EM nodul e.



