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FI ELD OF 'THE | NVENTI ON The present invention is generally in the field of
ballistic arnor panels and in particular it is concerned with a panel for
prot ecti ng wWa@¥4m®4ual , equi prent and structures agai nst hPEFﬂ%ﬂ@&@&
ballistics, i.e. high speed fire armprofdctiles or s fragnents of
expl osi ves. The invention also concerns the bodi es depl oyed wi thin such
ballistic arnmor panels. BACKGROUND OF THE | NVENTI ON AND PRI OR ART Bal listic
arnor panels are utilized for a variety of protective purposes, in
particular for reducing hit-risk of individuals, equipnment, vehicles,
structures, etc. fromsnmall-arns projectiles or fromfragnments of expl osive
charges. For that purpose, arnor panels should be capabl e of stopping a

bul et or a projectile of an BARLISTIE ARMOR PANEL N an extrenely short

di stance, i.e. the effective thickness of the ballistic arnor panel which
is used for shielding the individual, vehicle or structure. ~s A variety of
arnor panels are known and are disclosed for exanple in U S. Patents Nos.
3,523,057, 4,179,979, 4,602,385 and 5, 361,678, all of which disclose
ballistic arnor panels conprising one or nore |layers of material holding a
plurality of hard objects either of uniform shape or conprising different
shapes and typically nade of ceramic material for effectively distributing
the inpact of BEYPICETHEINVENEIORL, etc. WO 00/ 47944 PCT/ 1 L99/ 00609
-2 O particular interest 1s International Publication Serial No. WO

98/ 15796 di scl osing a ceram ¢ body for deploynent in a conposite arnor
panel being subst arthegyréséntinvemebnl ig%knérauysmame fibld Bf BdllistRAGnR Pansl9 AMEX| Y
curved end face, wherein the ratio D/R between the dianmeter D of the
cylindrical bdgyagitylarikisregarermedwith a panek forpaetactingoindividual tequingant gné

convexly curve f LS.: t,. 0, 64. L. Tk L sal psu f thi.s patent
provi des a thos?rgﬁ%ﬁﬁesg?%azv't ?ﬁxfﬁ%&ig"a\%ﬁ%g‘ 'eé@o% g}"’%g glfee?%} (r)pé'%fte&gg%é’
circular bodi efaghentof eipléstas! The irbrdtibnako rconedres fhedvdidialeployeectidtni t em
(i.e. facing the inpacting nenber, nanely a bullet or a projectile) with a
rounded face viveh ballistigmor ganelsyr vat ure R as above. A considerabl e

di sadvant age of the above-referred to patents is that they are not
transparent and are thus not_suitable for use where visionis a

requi renent, eBACKGROUNDQEIHE INKENTIQN ANDPRIORARTen when using
conponent s whi ch aqe essenti al | ltranstglarﬁﬁt but which o 'n? to radius of
curvature act as a 1° ATMGF pﬁ&i%ﬁ{%}l 1780 HGT B VGREY p SRS YR SFERRFS YN i n
a manner whi chyREENEWoP r&huRl M-S4O8f indfvid e, REMpRLA velHERS, fRICBISY eteihen
considering the construction of the arnor panel disclosed in the above WO

98/ 15796, ito vt $yealbpmrse piciectidest ovafronh dragmentanels axmplgsivihichargeneFouthat s or

projectiles are_staopped is fungt ik on h . . ri.¢c_and
b "t he. cyl | narfeRreb B agRd SHATR b Rpi e AE o B el b M S O
paramet er of [D¥xplostve dhargenwithih @@texfrbmelyeshprtatidiice] e ahd effective thickivésd@fa
ballistic arnor panel of inproved ballistic characteristics and

subst anti al | y thedwallistg asmoppene owhieh is nsed) ferhieldingothetindivigiyab  vehigle oft s
a further obj e&tuc ethe present invention to provide a cylindrical body for
depl oynent in such a ballistic arnor panel. 2s SUMVARY OF THE | NVENTI ON I n
accordance y t h t heA pagaenf aimstegtinelsraré keoven asd arealisciindd doredalipdd incUS. nor

panel #OTPT S B8 RALTY 55 SETET o30S, B BAAEE A ¥ 8L oY AT bk Rl
ballistic armor panels comprising one or more layers of material holding a plurality
of hard objects either of uniform shape or comprising different shapes and typically
made of ceramic material for effectively distributing the impact of a projectile,

20 bullet, etc.
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hi gh density nmaterial, each body formed with two flat end faces having a
normal coaxial with a longitudinal axis of the cylindrical body; said
cylindrical bodies WO 001 47944 PCT/ 1L99/ 00609 -3 bei ng of equal dianeter
and equal | swmiok7amd are attached to the carrier nenber atPGIA&PY00609d f aces
with the longitudinal axis extending net2al to the carrier nmenber. In
accordance with one preferred enbodi nent two nei ghboring bodies are in
contact with one anof peakicalapMtefebicls TnRAREMAI Pruiblicaticd SR INW WEog/15796

| ongi-tudi nal axes s parallel to one another. In accordance w th another
preferred embodispiepingt heeranie i kadynfordaplaysneat fina cpm@psitcofrmen paned| beirghe
Gar ner nenber .0f . I rial ¢ risl ng fiber
material. By O%ga%@%@%?l@%%&ﬁﬂ@%ﬁ 5 f{ k‘gth(r:rgﬁ felagtr 1)lrlree anRé\Fex?ys chévse 8 n?qdafalcﬁ’
pliable. io Bywheginmisd ratioeDMR hetvenibedidi@ndtert MeofSeieneylindeidiiebodnehd bR
cylindrical bodies are essentially transparent, rendering the arnor_ panel
transparencys mRddurRiofdhe sumvatuze Bilgﬁé*rléaét aRd BenvieKlt QUTYPfge@@/fdcﬁdﬁ* Rk befast

bodi es are att d . } r i .
e al or by u S ARl 61 &l R BIo e HoRRBRARER! ORIy i
remain. i s | nslagddbe prefersd tohusarirchler bejiechdving sinbadianend fade remetepfrement

i nvention, . i H;termedi ate three nejghhoring hodies there is provided a
cylindrical fifeeprosessd demedif facmggths HRRRCHRY anember, Magielyendplist or a
material, and ; X (=T i coaxial with a
| ongi t udi nal ahﬁ@%&%ﬁﬁwggﬁi@ %E? er agg%[gé%@\rﬁ{é&%te%%%@%b the carrier
menber at one of i tA censidérableslisatitvintidesofitinghovedefeatd Ropatxnts issthhtethelt ag
normal to the carrier rre%lfér; aid fi "'E{etbog% being.in contact with the
nei ghbori ng cy PPifEAnsRAgPNY Gifgs F SApSURRie oy e‘?}éir?i lon7§ @ IEAMEREHETR: | S
such that in uggiclbhRinBdws &t. TRERGSe i@68Svid iR Bilg tOmPEndhtLWaTdh® by
the ballistic arnor panel ‘and where a free end of the cylindrical bodies
constitutes anejsppiatly tindparentcdnsorhich owing wrradius tof rcarivabyre tabheada ldnstor dof's
projectiles or_explosive fragnents. By angther specifi.c enbodi ngnt,. 1t he
Padi i of each BYTTRIRE EERGERE GrmHrprE A pAeCTch PR FEAE SR, o
equal theretp, tHe%ﬂQ@ﬁ%l’ﬂg the cylindrical bodies the shape of disks. WO
001 47944 PCT/ 1199100609 -4 For practical neans, the carrier nenber and
plurality of cylindEvesamasedioesvheay consideriogi the ccomstridtionaopthe @ompw panelse

whi ch preferably i n I jc.material . | n accordance
W th one speci 1d %%loger@ﬂg%%%@,wgﬁgi%hgrﬁ@# r@éﬁﬁ%{?@a‘?‘%‘! tﬁ? Pécﬁﬁ%’as‘}’ﬁ’ya
conpact array @hidhahalbulletsra@Wiojettileqarostoppedeis W functisiDbh @ic agpsate off thehe
present inventiqn there is provided a cylindrical hody for use in_a

bal Iistic arnofPhsHReand ehithe eylindsigal badichoand Beisflciencyeisofletsropingh byethsi t v
mat eri al angofﬁmgte\%fb/ﬁy\o flat end faces having a normal

It is an object of the present invention to provide a ballistic armor panel of
improved ballistic characteristics and substantially reducing or overcoming the
drawbacks of the prior art. It is a further object of the present invention to provide a

cylindrical body for deployment in such a ballistic armor panel.

25 SUMMARY OF THE INVENTION

In accordance with the present invention there is provided a ballistic armor
panel comprising a carrier member and a plurality of cylindrical bodies made of a
high density material, each body formed with two flat end faces having a normal

coaxial with a longitudinal axis of the cylindrical body; said cylindrical bodies



coaxial with a longitudinal axis of the cylindrical body; said cylindrical
body being to attachable to a carrier nenber at either of its end faces. In
accordance with a preferred enbodi nent of the second aspect, the
cylindricalwbownld7est are essentially transparent. By one sp&ETAL/0Hodi nent
of the second aspect of the present invention the radii of the cylindrical
body is significantly greater than its height, rendering it 1s the shape of

a di sk. BRI EF HakpG@i &ibONakdetef b BIRAV dNgth il @t detacted to RgedastietHerhbér at
invention and to see howit nmay be carried out  in practice, a preferred

embodi ment wi Itheipend Reeywih thedengitusjnahayis KBRS nﬁanahtp therdamiger avemhsire s

only, with referen 0 F dis a
per spective view ofcrgg&fol r%}%eg‘ﬁn%‘o%i}g%e#ggq %6‘%& |°2ne§§1b%n%§b%1f§ ?rr?
accordance W tdentaoewithaseninottiey @lvhg likir fér@ratelA i es havmgdaena Iigahdianl Hlesa
body nenber used in conjunction with the ballistic arnor panel of the
present i nvénthaglel osonganothe i s a nodification of the cylindri cal body
seen in Fig. 2A Fig acg’orhénc% W %R&ﬁ&’ l%lrﬁfeﬁ?ﬁvgnﬁ;odﬁnérﬁ(iﬁggmﬁ gx%pﬁs
bal l'i stic arnmor panel 1 n accordance sent invention, Fig.

an isonetric Jiat\wohtd o@mamahg‘hetdakﬂeraimhujmrmmbemamrﬁf aoéompd:s&b Im R ériiat
arnor panel in accorda ge with the present, nvegé WO 001 47944

PCT/ | L9910060FCMESISIng § ersmafqright By 1ons spegidlsi eBodiment dhe,catkien, sremberi s
arnor panel s i with different enbodi ment of the present

i nvention; ﬁ]@ﬁgﬂ%gﬁéﬁa personal protective garnent fitted with a

bal listic a;rom)r parB‘g«i o pspreferted endbedimentnhé onries mdnbét hikdtHoESGREFRIA ON OF
A PREFERRED E II\/ENT Attenﬁlon is first &I rected to Fi g ]. of the
drawings illu AEF £SHRtipily ¢ franspareRh frRAEMg (he cumaaRee! wirenspagsacy.
present i nventA&anﬁﬁ%% #id grcq*a%dgaﬁm%&& afaci:yﬁﬂm?éal %aas areCﬁfaEne%r tofm@ber

22 whi ch depending o pplication may be fmade of conposi t

mat eri al conprdasﬁergném'lwr’oey a Mrgpmm\hoadﬁiylrmterw,rmrhyeﬂwﬂdmg process m Wthh
accordance w hﬁ é_he specific enbodinment, illustrated in Fig. 1, the carrier
nmember 22 is rad nF¥£%§ﬁs§f&HP“bo| ymeric material. A piurality of

cylindricalysbodies 34 aé&ﬁ&axﬁk%ﬂﬂfh&&er%})e&ﬁ@emg@hﬂ&t aNtR 6kt fi‘llvbﬁ‘tldhar d
mat eri al e.g. al um na, boron carbide, silicon carbide, glass, etc.

cylindrical bddieanediaterthree neighbering bediessthes iaprovidedha eyilinstricokfilisy b@d}é of
parallel tois o anth a ,not nmal araII to.a longit

i of the oyAtncisAER R waRs ofAiiiat dBBYY duBANE paf forbariut B0 P B
menber 22 by ofasddi RME adidrm@ 6®4Kial with a longitudinal axis thereof; said filler body

being attached to the carrier member at one of its end faces with the longitudinal

20 axis extending normal to the carrier member; said filler body being in contact with
the neighboring cylindrical bodies along their generatrix.

The arrangement is such that in use, the carrier member faces the object to
be protected by the ballistic armor panel and where a free end of the cylindrical
bodies constitutes an impact side thereof, to be encountered by the bullet,

25 projectiles or explosive fragments.

By another specific embodiment, the radii of each cylindrical body is
significantly greater than its height or equal thereto, rendering the cylindrical bodies
the shape of disks.



e.g. bonding, heat welding by use of a suitable polyneric material, etc. As
seen in Fig. 1, the cylindrical bodies 24 are arranged in a conpact "array
wherein two nei ghboring cylindrical bodies are in contact with one anot her
al ong zo t hgorogeaeratrix which is parallel to a | ongitudPaaiLIgR#e8 t her eof
ensuring a nost conpact structure. It was-found that a structure of a panel
as illustrated in Fig. 1 has an inproved nultiple hit capability i.e. has

i nproved ballistic faristic V@Ahfé? B e : 2 j
prior art ballisti (ﬁ%ﬁ#‘ga t|h§1htd|g’alir§1tei cular 1n 5%@?%‘&&1{1&9&% sgl\%drlgjlr()d egl |l ets
or fragnents ahawahe eegeivediwithin hargective tcasemghich rdferablydsn chadé obh ttahsparent
cylindrical body. In order to reduce nechanical stress of the cylindrical
bodi es, at | edYPREFMBE end (referred to at times as an "inpact side
"), nanely the end if aghB@abdewith VRO YATRA frandrrREl /the S91ORRAP Hoalsh i 541 ¢
threat, are chanfered, as seen in cylindrical menber 40°of Fig. 2B wherein
its inpact siderah@edasa eompembrbreay efparaflebroyenpact structure of the array of

cylindrical bodies_has an advaptage over usj ol ygonal. badi es which are
'h surface contact MeEFPTHREICE NG AIeC At Se presettnring e Buevideds gy
absorbed at thejimRRkhl B8 R dsBen GYblIelc Adbor BRSELES:A Sy ERINAT besy bBhe

mechani cal danmage thereof "and is not transferréed to nei ghboring bBodies, as
is the case i rmads ofcp yeh demsitaimateriil end formed sithuwo flag end faceschavings nggaraél i n

accordance with th esent. igavent.ion., as..illustrated. for. exanple in Fig.
1, has a seri o‘i??xjﬁgvgthtaalﬁggl aﬁ&%“t°ﬁﬁ‘ec%ﬂlf'ﬁfa?ﬁ?§8$y’68ﬁi° L‘ngﬁcaﬂﬁﬁ%bbelﬂﬁde of
a transparept fmtRibldto ARG WEAbArat Eilter bARS eddftest he end faces 26 and 28

are flat and have their nornals extendi ng parallel to the |ongitudinal axes
of the cylindric bdaliasordanes aviths a rpreferred osrabastiment pf ghr segeard: aapsct, thon

appl yi ng the cyk.indr.i . Y. . arent carrier nmenber 22, using
a transparent %?&‘H@‘gf%}@gl%‘&g%%esfeﬁ’é‘%%aﬁa’}es@g’z ially transparent ballistic
arnmor panel is t; @t ahdgskeifithémibidimetedfithe sécondraspett b the/bhresedt lidvenfion
required to protect, windows of vehicles, etc. where vision.is required. An

advant age of tthe radii e sxliadricabbodynis sjggificantly greater than ifssheighty gendeying it ght er
in weight a DR, £ arnor panels providing simlar protection.

Furt her att%n'ﬁlﬂon |p§%r€\§ﬁ(ﬁ%l' rected to Fig. 3 illustrating anot her enbodi nent
20 of the invention generally designated 50 wherein the ballistic arnor

panel conpri SG%RQE??ES@MF?Q%C’?%@E PRAWENGS: @ plurality of

cylindrical bodies arrang in a conpact array, the difference residing
in that between thngerdditgefidrstayd ihedhventibn Rediceske Idwl b Ria§ Peafiedl Qited a
cylindrical filler body 56 which is of equal |ength as of cylindrical

bodi es 54, t hepragticgngepesferreeiempodimentt wilt nexcbes dessribed,| by way fdgoBe i s
in tangenti al ntact W adj.ac | | ' ' . S
found that ¢ hi St RGeSy ShEr Fdteel S RFRoriaBkER, afyidds, 1R
bal li stic ajgmowhighnel to coefficient of 3 bore dianmeters or nore. In the
enbodi nent seen in Fig, 4, there is praovided a ballistjc arnor panel
general |y desi gnat dtigebisshpersnsaiiys Wewpia figh emeodimentinpdia tedlistisasmanpasl ar e

in accordance with the present invention;

Fig. 2A is a side elevation of a body member used in conjunction with the
ballistic armor panel of the present invention;
25 Fig. 2B is a modification of the cylindrical body seen in Fig. 2A;
Fig. 3 is a perspective view of a second embodiment of a ballistic armor
panel in accordance with the present invention;
Fig. 4 is an isometric view illustrating still another embodiment of a ballistic

armor panel in accordance with the present invention;



attached a plurality of cylindrical bodies 64 which, distinct fromthe
previous ° WO 001 47944 PCT/1L99/ 00609 enbodi nents are di sk-1ike shaped,
i.e. their radii is essentially larger or simlar to their length. This
arrangenentWO80/47844t abl e for using particular with a per soR&ETIEP090%t | ¢
garnment, as it is lighter in weight and3stinmrer. Preferably, where the
arnor panel is not intended for protecting a w ndow, s and where
transparency is nofFig®fs iinee4ttaAcRhicldBled WethaaliRtic RaMot phels 8F 8bc6edhnié t hi n
a protecting case 56 which is useful on the one hand for inproving

bal li stic resivathaditiprent embediment ofithe pregent fvestens andi nf or ced conposite

material) and, on the other hand, provid S .ecthop. f.rom splinters
whi ch may be spli n:l:]gg‘eé(;lsu?‘)Sﬁrsf)wganéﬁeﬁtéveo‘?asrgleﬁﬂﬁpg‘i .% %Lb?ﬂlézlgﬁ%ﬁrfmﬁ of
Fig. 5 illustraésdinghe thesiivéttional | i stic armor panels for protecting a VIP's
vehicle. However, it will be appreciated that arnor panels in accordance
with the present invention nmay be used for protecting vehicles of any
nature, nangl \pPTAILEYDESURIPIIONCIPAPREFERRED EMBODIMIENT €hi cl e 70
seen in Fig. 5 conprises a plurality of ballistic arnor panels of which
panel s 72 are essepitieatibty id fissnlpactedito Fag.| 1 of itlee draminigspilluetratingsa delistic bed

her ei nabove with reference to Fig. 1. A plurality of arpor panels 74 are
recei ved wit hidmpy panst in gecordapes; With the presenidpvensipa igsngralle designateg 26, and
reference to Fj . .and i r td Vo Qf: i In
Fig. 6 there icls()ﬂll'p félﬁlg?a r%a?%% Iger%gérs%n‘g ' %rdS{’] %‘éi I %rpglgraﬁg{ﬁ?ét@gs%%gfégdgo 20
whi ch is typi cdlnhétalirasiapesite andtbalidohprisimgefibets) r1a0 Keviartabe Dyatmitat™ etc.
sui t abl e pockets hol ding qQne or nore ballistic arnor panels 82, in

accor dance Mi A 399@rdaRcfe Mtito MewpecHica @ Pweemlﬂystﬁteqo Wéeég-i frrélie qasiegn,
i.e. as discl |.y4F 4 | : .proving flexibility of
t he arnored ggﬁﬂ?ﬁr&ﬁﬁg ggﬁog%nus?ﬁ%hgﬁ@%g?%gﬁfﬁe' 82 there may be

provi ded two or norde phuslity pefheflindaicalabddies 29 (sée aRe Bigs.nBhntareomadecefl med

wi thin suitable pockets., A skilled person will, appreciate,thaf only_sone
preferred enbGSIRHRAISIHGRATENA £-8 AUHHOS GrQREsEhistd, SHICPR ¢ giesgf@éﬁ,ﬂccﬁ?on

and dfawi Ngs. GMNBIE hotles 24 Hafe BFo HRISECE 26 ol bdth of WHRAH aleYarAIRE H

thereby to lintt the disclosure of the Invention, but rather it 1s Intended
t-0 cover alif rmdizhbthet and havenanemi pgeadiehtosa 1angitudigalvaxishofith@acylindersthpe and

spirit of the present invention, tatis nutandis. WO 00/ 47944 CLAI MS:
PCT/ | L99/ 0060974A Naﬁ)gp&iegaﬁéf%? egé?m&f*m@mm@&ﬁﬁ?ibéﬁ mam&b@chgm%nber
(22) and a pl b Y OF i i i kgh density

mat eri al , eacltg%gg%a? 8%36%%%@2{5 W%Sﬁ%? \%gﬁﬁmafﬂ %ﬁﬁg‘gggfeaicr%li%?&%) havi ng a
normal coaxial wit AssebwimgFigud] thalcy iwdricabbodiese24 pei amanpediin o oolypac@ 4dray sai d
cylindrical bodies (24) being of equal. dianeter. and equal |ength and are

o7 tached o ¢ REVEGRFEneHIRRaRS euisyirial BoErS o SPagv i pS Atotief Flans
I'ongi t udi naj, axkie oBxdrRitRt WHicAOE Fatallep té RSoRGRIdIRN aBRMBeFeof 2Aduring: a Anost

ballistic arnor panel (20) according to claim 1, wherein tw neighboring
bodi es (24) arcompactcnictire. with one another along their generatrix. t o 3.

fenber (22) s a f Raoadaitd g rmeeiite o0, E dinflf RRRRLNRPE ANkt o)
accordi ng to Ghpré¥el miliplechid chPédil9' . Has HRPRIVEd bathktit Th@esRAstARl Which

transparent. ) ) _
have proved to be superior to prior art ballistic panels, in particular in obstructing

25 several bullets or fragments of an explosive charge hitting the free end 26 of the
cylindrical body.
In order to reduce mechanical stress of the cylindrical bodies, at least their

free end (referred to at times as an “‘impact side”), namely the end facing the



5. Aballistic arnor panel (20) according to claim1l, wherein the carrier t
s nmenber (24) is made of a conposite material conprising fiber material. 6.
A ballistic arnmor panel (20) according to claiml1l, wherein the carrier
menber (22)wosoapsentially pliable. 7. A ballistic arnor pamnéLI9OED)
according to claim1, wherein the cylindgical bodies and the carrier nenber
are essentially transparent, rendering the arnor 20 panel (22)

t ransparency. . | SEd - ARG | | erein
i nternedi ate t%lgéicﬁg#eé%%%ér%ﬁg{ f%%g’iaggg%{s%)éﬁ'her e ?{seﬁ%ﬂr%g\‘}?gggiéb?y‘ﬁeﬁ%i cal
filler body (5fs ipipaetgiad 42 bt thagifer 4ade of a high density material, and

formed wwth two flat end faces having a normal goaxi ith a | ongitudinal
axi s thereof; said Fi9 $@RPashayuctarenf the arey g?f&@f@&afgoyﬁ%h%w adyaniageher

52 at one of i f \ . Lt d j : ' r to
the carrier rre(t) éﬁﬂlhgzl?(ﬁ §§%I%BP?IF{§Pk C%g%;hl #g%ﬁ&%@ﬁ%&%ﬁ?g@% r%%%@bhe
nei ghbori ng L£ybodieb; bined theddnetic ealrdy abdovbegl t ltled impgpetnerdadfithe cylihdridalimldidsst i ¢
arnor panel according to claiml]l, erein at_.use the carsier nenher (22;
52) faces an oBjceBYerfed igto %F@}aé@ﬁ‘e@;’éﬂﬂettﬁ%‘e%ﬁdi 1§ {Mo¢ trgp e‘{ PReIGHPTEAd
boi es. const i to1ae aniocse IR ral SR (001 501 T armor “panel | (60)
according to clai mThe sttuetues of the ermargianelah aemedancy wWithdhe peesertt drbentiGnl Jas i s
Scaor di ng o CHAFHLES TUGRERE ihe ey PeR SERBOAN B TR AT EgcH
cylindrical  pogh ' LA : | . A
Al 11511 o althor e g B FuldE OF  aioptiint il SELEE (RERE: e et
case (66) is afawed@60indR8essgelat andyhaveathefranemalp odxgereling: pawilel ital thel o

13. A ballistigc arnpr panel .(,.20; .5Q). according .to claim1l, rei he
cylindri cal bo@?@@%ﬁl BHY og&llﬁ %}fl'lngﬁ@@&g‘ieﬁ the’%dﬁﬁlgc‘hlgtgmoe\’yoﬁﬁ&ﬁﬁaltb >
rows. 14. A cyhddadiy BRAW lindfical $Bdy 24 ko QFtradSfurért AR Ithdriber 222041R
banel . sai d oyl ipg’gillgbody (54°" 40" 54) being made of a high densi Ty
mat eri al and fwanspareni adhesive ageras themdn fesseatially? Bansparent) bylliktio, anmpr panelrisal
coaxial with a_longitudinal |.§ axis.of the cylindrical body. sai
cylindrical "oo?}g}alﬂgﬁk'n 1508 4 pepatrgc%arc\gﬁ?rpelk S EBEF (t%ff&%cé;w'@g?wﬁt(’f
ei ther of its qaciéaeRSwhire vidotilkdiieical body according to claim 14,
bei ng essentially transparent. 16. cylindrical b'Odﬁ/ (64) according to
claim14, wherein téve aduatpgeoef thscarsapgement wogn iBdlg: i ois $hanit iy aheut| 1%

gr eater than | fig ek Gligne30 coPat AR pdrelsBbling Aiditarforderidts GVB(K(3'

YA

Further attention is now directed to Fig. 3 illustrating another embodiment
20 of the invention generally designated 50 wherein the ballistic armor panel
comprises a carrier member 52 as in Fig. 1, a plurality of cylindrical bodies 54
arranged in a compact array, the difference residing in that between three adjacent
cylindrical bodies 54 there is deployed a cylindrical filler body 56 which is of equal
length as of cylindrical bodies 54, the arrangement being such that each such filler
25 body 56 is in tangential contact with three adjacent cylindrical bodies 54.
It was found that this arrangement improves the multiple hit capability of the
ballistic armor panel to coefficient of 3 bore diameters or more. °
In the embodiment seen in Fig. 4, there is provided a ballistic armor panel
generally designated 60 and comprising a carrier member 62 onto which are

30 attached a plurality of cylindrical bodies 64 which, distinct from the previous
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20 which is typically made of a flexible woven composite material with suitable

pockets holding one or more ballistic armor panels 82, in accordance with the

invention which are typically of the slimmer design, i.e. as disclosed in Fig. 4 of the

drawings. For improving flexibility of the armored garment instead of using a

single panel 82 there may be provided two or more such panels attached to the
25 garment or received within suitable pockets.

A skilled person will appreciate that only some preferred embodiments have
been shown and described in the specification and drawings. However, it is to be
understood that it is not intended thereby to limit the disclosure of the invention,
but rather it is intended to cover all modifications and arrangements falling within

30 the scope and spirit of the present invention, mutatis mutandis.
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10 3. A ballistic armor panel (20) according to claim 1, wherein the carrier
member (22) is a flat board of material.
4. A ballistic armor panel (20) according to claim 1, wherein the carrier
member (24) is essentially transparent.
5. A ballistic armor panel (20) according to claim 1, wherein the carrier
15 member (24) is made of a composite material comprising fiber material.
6. A ballistic armor panel (20) according to claim 1, wherein the carrier
member (22) is essentially pliable.
7. A ballistic armor panel (20) according to claim 1, wherein the cylindrical
bodies and the carrier member are essentially transparent, rendering the armor
20 panel (22) transparency.
8. A ballistic armor panel (50) according to claim 2, wherein intermediate
three neighboring bodies (54) there is provided a cylindrical filler body (56) of
equal length and made of a high density material, and formed with two flat end
faces having a normal coaxial with a longitudinal axis thereof; said filler body 56
25 being attached to the carrier member 52 at one of its end faces with the longitudinal
axis extending normal to the carrier member (52); said filler body (56) being in
contact with the neighboring cylindrical bodies (54) along their generatrix.
0. A ballistic armor panel according to claim 1, wherein at use the carrier

member (22; 52) faces an object to be protected by the ballistic armor (20; 50) and
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member (62) and plurality of cylindrical bodies (64) are received within a
protective case (66).

12. A ballistic armor panel (60) according to claim 11, wherein the protective
case (66) is a made of an essentially transparent polymeric material.
10 13. A ballistic armor panel (20; 50) according to claim 1, wherein the
cylindrical bodies (4; 54) are arranged in a compact array of parallel rows.
14, A cylindrical body (24; 40; 54) or use in a ballistic armor panel, said
cylindrical body (24; 40; 54) being made of a high density material and formed
with two flat end faces (26; 28; 42) having a normal coaxial with a longitudinal
15 axis of the cylindrical body; said cylindrical body being attachable to a carrier
member (22; 52; 62) at either of its end faces.
15. A cylindrical body according to claim 14, being essentially transparent.
16, A cylindrical body (64) according to claim 14, wherein the radii of the
cylindrical body is significantly greater than its height.
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