WO 00/ 47944 PCTI 1L99/00609 -1 BALLISTIC ARMOR PANEL FI ELD OF THE
| NVENTI ON The present invention is generally in the field of ballistic

ar nor pa%f‘(l)ﬁo/%% in particular it is concerned with a panglt/iiosoq@oot ecti ng
i ndi vidual ; equi pnent and structures agajnst high energy ballistics, .i.e.

hi gh speed fire armprojectiles or 5 fragnents of explosives. The invention
al so concerns the bodies deployed within such ballistic arnor 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. 1o from
smal | -arns projectiles or fromfragnents of explosive charges. For that
pur pose, arnor panels should be capable of stopping a bullet or a
projectile of an explosi ve BABIJSTII ARMOR PAINNEIel y short di stance, i.e.
the effective thickness of the ballistic arnmor panel which is used for
shielding the individual, vehicle or structure. 15 A variety of arnor
panel s 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 uniformshape or conprising different
shapes and typically made of ceramic naterial for effectively distributing
the inpact of a projectile 20 bullet, etc. WO 00/47944 PCT/1L99/00609 -2
Of particul d?IE]nBéPLEsTHFsINMNonaI Publ i cation Serial No. WD 98/ 15796
di sclosing a ceram c body for deploynent in a conposite arnor panel being
substantially cylindrical in shape with at |east one convexly curved end
face, wherein thEhe presentinremnwsgencridlydndhefisld of ballistie aoybt panéls andbody
and the 5 radius.R,of. the curva ur.(?1 of the. at | east one. or‘ivexliy curveg end
face is at p@epsag'tlcular it is concemed with a panel for protecting individual, equipment an
structures against high energy ballistics, i.e. high speed fire arm projectiles or
5 fragments of explosives. The invention also concerns the bodies deployed within

such ballistic armor panels.

BACKGROUND OF THE INVENTION AND PRIOR ART

Ballistic armor panels are utilized for a variety of protective purposes, in
particular for reducing hit-risk of individuals, equipment, vehicles, structures, etc.

10 from small-arms projectiles or from fragments of explosive charges. For that
purpose, armor panels should be capable of stopping a bullet or a projectile of an
explosive charge within an extremely short distance, i.e. the effective thickness of
the ballistic armor panel which is used for shielding the individual, vehicle or
structure.

15 A variety of armor panels are known and are disclosed for example in U.S.
Patents Nos. 3,523,057, 4,179,979, 4,602,385 and 5,361,678, all of which disclose
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.



0.64:1. The disclosure of this patent provides a thorough study convincing
why it should be preferred to use circular bodies having at |east an end

face remygq P the protected item (i.e. facing the inpaptimgpomessher,
nanmely a bullet or a projectile) with g _rounded face with a radius of.

curvature R as above. to A considerabl e di sadvant age of the above-referred
to patents is that .the not transpasren are It f or
use where vision é)g ilcé‘;ﬂ' ingsresiis I Etegg)atw&léi]?%&gc “?#I"f)éﬁga@
so even when C t enti.a t ch
owing to ra |IE§5§C} gc%[g\%a uir%eﬁgﬁ? %2 (géqontg&gtrﬂ% ICb%lp %%Q?:}San?}’ bhmg

passi ng t hergibbfaatally | dyIRdFBAINGT sWape Rvild Qv BAs @ﬂeﬁ@bnw:)éy 0¢hrvé<5 end face,
t her et hrough. Even nbré so, when considering the construction of the ar nor

panel di sclwbedin the mmmlDfRebme@ﬁlmﬁmametetr Wi off thee cplppdrenal dtodyl aridhthe he
mechani sm by which the bullets S,.a func% on of

the curvatur@dss R the surety gﬁéleg:;toljpg'gtc{g{;ﬁ?qu{e?]ftmgg&legg fageds pf least
the present Tfodndi .h?nﬁﬁﬁoﬁﬁsﬁﬁ@s ARROTIES athofduln stha PofftnBleiihy 4

bal I'i stic chajoagd BE b%éfbﬁéd%‘@sé 'éﬁ@ﬁlﬁﬁbb&lek Ylaﬁﬁ%%'lé‘;ﬂst% é?l\defaﬁé”i*ér%tetﬂém
drawbacks of the prior art. is a further objrect of the present invention
to provi de ahecytotented citkdm b@d:y faomgdé@ apypecting membeér, andmatlyi at balletr opra
panel . 25 SUMVARY OF THE | NVENTI ON I n accordance with the present invention
there is proRoiRsle wish p,rg@ndgdafa%wlth mw?&yrvw as 8BpYs.er menber and

a plurality of cy |ndr1 de ter each
Body 1 or e wi t b v TPidEReRl e PR g Aol PTeER b Rl it e B
| ongi t udi nal &%tﬁlsgarehhﬁl& Yl tRES bRLuiRBY for YAk duifert vikioh 60k ripicAferVQ o
00/ 47944 PCT/11L99/00609 -3 being of equal diameter and equal |ength aRd
are att achedvahicle heirglawsi, etc."Ehbesasatis sbheien w&ndnfm cotigoneh®s which are
| ongi tudi nal axi s _extending normal to the carrier nmber. I n accordance

wi th one pr e¢ssentisdlyetrprsmaras tbut wahish oyHne o rﬁ@dlﬁédxfésméaf%rq #etcasn ds o ofh
one anot her alllsorrrx] %rearf(mg hgﬁp Serls%}nrg' ﬁflercthrougﬂ 3! nrﬂar&r{] hlcﬁ rfxg'e\tfelflgs Ql%ar Fiston
15 therethrough.

Even more so, when considering the construction of the armor panel
disclosed in the above WO 98/15796, it will be appreciated that the mechanism by
which the bullets or projectiles are stopped is a function of the curvature of the
spheric and of the cylindrical bodies, and its efficiency is determined by the

20 parameter of D/R.

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



5 parallel to one another. In accordance wi th another preferred enbodi nent
the carrier nmenber is a flat board of material. The carrier nenber nay be

made of %Ggﬂm@jte material conprising fiber material. Bycon®sseesific
enbodi nent the carrier nenber is essengially pliable. 10 By one nost .

preferred enbodi nent the carrier menber and the cylindrical bodies are
essentially transparent,. rendering the arnor, panel transparency. According
PEag ol degile h

to this pref&ites Hrier anf &desl lengihiang are gipeiediodhe carrish seemben ate
carrier me ”t{ﬁéi{ BYd Fades Wﬁ#egg{x%l?l?d?gél%ya&&%ﬁ% nofhalth Gtg% V‘%rlr%:r ?f%n%eoc °SS

In which the transparency res remaln. n-accor Ot her

speci fi ¢ enbodi nHAtacebrdafiee ﬁﬁtﬁ&ﬁi&?réféﬁ%ﬂteinﬁdbdim'bﬂtt SVATRELAbSHNGPE@es are in
nei ghbori ng bodies there is provided a cylindrical filléer body of equal

| engt h and reetitacbfwith hivghnodas alopgrtheie rgeatratrind. . dravig thietrhlohgitudihalt axesd
faces havi n%g? grm&l coaxial with a longitudinal axis thereof; said filler
body bei Ag PR ne 8NPtRE . carri er menber at one of its end faces with the

| ongi t udi nal 20 [ [ r I er.. said.fil.ler
body being in coﬁ?‘a%ctcgﬁat%gg Vﬁ%& gﬁé‘?{%}]B%e(r%?‘%g‘?859}16@%093%%12%@%&&'{1%%“18@6’% R Rei r
generatriXx. fleoatd dRGSABAAL The Sdaeher! MdmbeP mi§Lbe hICEf 4 'c%ﬁqpas&ﬁ@%at&?ﬁes
the object to be protected by the ballistic arnor panel and'where a free
end of the ophipriting diber hmdieeial.cBpsona spesfiarembqpdintensithe dahdereafembier e
encountered by the bullet, 25 projectiles or explosive fragnents. By

anot her sped&s$entialyipd@bleent, the radii of each cylindrical body is

stoniT1e2iTY o 380 S L AoS Al RocBPUR) o Bt S SRSt e

e YRR S BACHEAL, R S e ol SBpbhes

t ranspar ent Aqolrginmgrtochivgirefersdd. echiodineat,dhe cplindidal dodicspre iattached to the

arrangement ’ca%rri]eer rggllnlbgrd l[;}I/ g?gantsjga%xgtsbo%rdieng material, or by a welding process in which
the transparency features remain.

15 In accordance with another specific embodiment of the present invention,
intermediate three neighboring bodies there is provided a cylindrical filler body 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
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.



5 arranged in a conpact array of parallel rows. In accordance w th anot her
aspect of the present invention there is provided a cylindrical body for
use in avﬂ?b&lﬁ%ic arnor panel, said cylindrical body bei ngr/1i®edesed a high
density material and fornmed with two flat end faces having a norma

coaxial with a longitudinal axis of the cylindrical body; said cylindrical
body being 10 attachable to a carrier nenber at either of its end faces.

I n accordance wi tHorrpetidab mesgs i saraemmesber pad phatghty af pelindriaahdodies

cylindrical bodies are essentially transparent. e. speci fic _enbodi ment
of the secofaBpis el PABMG BraskedShE prefieplG TR ohagmemun cal
body is sigmioiyihant nadigater than its height, rendering it 15 the shape

of a disk. BRI'EF DESCRI PTI ON OF THE DRAW NGS I n order to understand the

invention and toIsescchedince Witk die spodifie drampeisnt, phacdyilgdrical podiesrared
enbodi ment will now be described, by way of sone non-limting exanples
only, with rsfRagehdea comphet amyomfpasliegows.awi ngs, in 20 which: Fig. 1is

o DOTSPecLl v, 1 S LB R SRR ER o BELL 4 BRIyl
oy e SAERE LTS, 80 it B, il lcu A ol B

seen in Fi g.m&k offd BighAensitpmpedrip aad ifvtenad with efvodlas ead fistes iavihicnEmdrnedl a
bal l'istic arnor  panel in accordance with the EJrgesent _invention; Fig. 4 is
an i somet ri cogxiehwiith aibomgiuiding! axis [of thaeylinsricahbody ;reeid cdindsicebbodys being

arnor panel i ordance, with the pres tion; WO 00/47944

PCT/ | L99/1@o@§9°€& © (9 § camier pepaher 3 g’éh%fe#éﬁ:%\ﬁgfg??st ted with ballistic armor
Bnd Fio 6 s aboroshiitench WerER CiFPimel bR GO0 4B WP
panel cylindrical bodies are essentially transparent.
By one specific embodiment of the second aspect of the present invention
the radii of the cylindrical body is significantly greater than its height, rendering it

15 the shape of a disk.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to understand the invention and to see how it may be carried out in
practice, a preferred embodiment will now be described, by way of some
non-limiting examples only, with reference to the accompanying drawings, in

20 Wwhich:

Fig. 1 is a perspective view of a first embodiment of a ballistic armor panel
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;



according to the invention. 5 DETAI LED DESCRI PTI ON OF A PREFERRED

ENVBODI I\/El\ﬂ' Attention is first directed to Fig. 1 of the draw ngs

i1l ustraty ftl listic arnor panel in accordance wth ther/Ryeered

i nventi on genera | y designated 20 and d§orrpri sing a carrier nmenber 22 which
depending on the application may be made of netal, conposite materi al
conprising fibers, e._g. KevlarTM or nemmaTM etc. to In acco'rdance W th
the specific embdtignBnilustratesua vehicde fitt dmngh ballistig arggx magels imearserdampei s

made of a trans ent nmeric . Iurallty of cylindrical bodies
24 (see al s&“&l E@Eﬂ% egrﬂ?éy tmﬁﬁr“&g@é‘ﬁf‘g #fard material e.g.

lum na, b T
bodi o 24 have { itead faResonl ERPHEE et i) S Adalfifly Aforing o

anot her and ab@(}iﬂlr%ﬂ@qhmvaaﬁbﬁj I eI to a |l ongi tudi nal axis of the cylinder.
The cylindrical bodies 24 are attached to carrier nmenber 22 by a suitable
attachment, e.g. bonding, heat welding by use of a suitable polymeric

mat eri al , et hmRﬁ m arranged in
a corrpact arr{ﬁ}gly \{Vnigfsg?!r:l \XﬂggnTeIP%borl ng cylrndrical bodies Eir&gl n cont act
Wi th one another gl reoéoﬁlts{"ﬂhrectgﬁ%r d 'lxoi"ﬂiecﬁra'vﬁngﬁ'ﬂﬂslu%{m % Ballistic

| ongi tudi nal axi s t ensuring a no conpact structure was found

that a strugkmbe paheldnRrRostdanse Withuslerprtasht imvention gbnbaslyadesigrapsd2@dnd
multiple hit capabl lity i.e. has inproved ballistic characteristics which

have proved comprisirgupeairier manipari 2% which dependag on therapdication paayt beolade i n
Che free ondisesiah %%Lpo?@%'m?q%s i r&%”t B0 do K P R AR RAORGR i
i o as 'dn 1 fopstliieh ien) Y SReif® rBREhmblS a8 Fist) G Bl Blinte?
PCT/ | L99/ ooqggnbe@nglﬂla@eté& frhiPatent POR ERRRGESEL. as seen in cyI i ndri cal
menber 40 of Fig. 2B wherein its i rrpact side 42 has a chanfer 44. The
conpact struct ur e\ oflutdhiey arfr eplimalrical [bodiksi 241 (sédises Figss 2)naredwreade agfe an
essentially hard material e.g. alumina, boron carbide, silicon carbide, glass, etc. The
cylindrical bodies 24 have two end faces 26 and 28 both of which are parallel to
15 one another and have a normal parallel to a longitudinal axis of the cylinder. The
cylindrical bodies 24 are attached to carrier member 22 by a suitable attachment,
e.g. bonding, heat welding by use of a suitable polymeric material, etc.

As seen in Fig. 1, the cylindrical bodies 24 are arranged in a compact array

wherein two neighboring cylindrical bodies are in contact with one another along
20 their generatrix which is parallel to a longitudinal axis thereof ensuring a most
compact structure.

It was found that a structure of a panel as illustrated in Fig. 1 has an
improved multiple hit capability i.e. has improved ballistic characteristics which
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



over using polygonal bodies which are in surface contact wth nei ghboring
such 5 bodies, since the kinetic energy absorbed at the inpact end of the
cylindriggh obedies is converted into mechani cal damage t hegepfiogbskod S not
transferred to neighboring bodies, as ks the case in using polygonal .

bodi es. The structure of the arnor panel in accordance with the present
invention, as_ _illustrated for exanple in Fig. 1, has a serious advantage
in that the tejlistiedhresslare thamétpdasaseniy cindrisabmemberidO0iFiar 3B twiacier | al
and ow ng ta_ t.he fact tEZ{ th?@e d J ces 26 and 28 are flat and have their
normal s ext idPGchsAaArdas AShEmEer 4%ngi t udi nal axes of the cylindric

bodies, there is | td 1 g0t : Wals)
cylindrical body 9% '? %ﬁgg‘gtr%ﬁggia%%edrﬂtﬁgg% ?cej?it %%denrddggadﬁagﬁ{r% d(gll a&\yé?ltage
transparent wéhet@ingep@l?%ahal boties dmicts sRNini alrfacet cansqaw iR tindigorinlg suchr nor
panel is 15 obtained. is is useful in particular where it is rguired to
prot ect wisndmdespince ¢id kine¢ erergy abkmrbed ai thieampast ¢rahof thedylindrieal \badiesge
of the arrangenment seen in Fig. 1 is that it. ig.about 10% Il ighter in,

wei ght as cdgﬁﬁ%fa't% ko g%ﬁ?gﬁglﬁaln@@agfrg\ﬁ%fﬁ&as‘? ROF Sransfesied dPmsTehborge ner
attention i ' t ol ' i ng anot her enbodi nent 20 of
the i nventi (S)Dr?lagéghgér g‘ﬁﬁ%%g%esiﬁglﬁg?ge%&gg&{vﬁigbé%% the ballistic arnor panel

conprises a carriBie §REAGE 014h@8rmhét fandl inlaccrdahbé il thePresent imehiioR!as
bodies 54 arranged in a conpact array, the difference résiding in that

bet ween t hr dHustdijted dot examplentr Figal 1, dadi ® serbdust hdvamtige dephabythe cylindrical

cylindrical filler body 56 which is of equal , Iéaxgcgth,as of cylindrical
bodi es 540 thediesIhrgshennagephy tensprrenidnategahand,ewing 1q the faotthabidy ond | s

in tangenti contact wth three adjacent,cylindrical bodies 54, I S
found That CRPS 3P BHGenbntre: Har chds B thef hEPIAS oxtaihg; pRayel o 8
ballistic ar itRAAS SOBET by ; ol I ) e
enbodi nment slgﬂteP ] I n %i %)%6@)4, t%edpgm?ng%\lﬁ%ale&gg rg 1%2???5%0%0&%@335&&&
general |y dagiognaipyingQhasiiindricul ibdidn @4atocatransparerrdaetietidieniben 28husing ar e

30 attached a plurality of cylindrical bodies 64 which, distinct fromthe
previ ous WO tomspaent adiesive agynoben an- essentisdly) ansparent dallistie-armes panebisd,

. e thei 1r5 roab(%eiliine. STRRS n&sieﬁhl ih Ilja?l“{lg&rar %he%ei: rth1 {sarreqh%ed to protect windows of
vehicles, etc. where vision is required.
An advantage of the arrangement seen in Fig. 1 is that it is about 10%
lighter in weight as compared with armor panels providing similar protection.
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 S2 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



their length. This arrangenent is suitable for using particular with a
personal ballistic garnment, as it is lighter in weight and slimmer.

Pref er ablyg oirRie the arnor panel is not intended for prot@efjRgodos ndow,
5 and where transparency is not of inmportance, then the arnor panel is
received wthin a protecting case 56 which is useful on the one hand for

I mproving balljstic resistancy gi n case it is _nade of sone reinforced
conposi t e merPedimenghare Gpkike shapade i-chthedr, ragiiosicgeentisidaggen oe simidar for om
splinters Lch may.,.be~splintered upon .ifpagting of a.bullet.. 10 The
onbod ment | ook GREd TS RS ph € Cuin B f) o nichlen Sithar acgpel
protecting aificSoAtRltng! & it HOWBYS in Weighhidnld sighAGPT eci ated that arnor
panels in accordahce wth the present %nventlon may be used for protecting
vehicles of any mefaerably, mdierd therarhicrgayelBhiatliatended foopecctidli £ wvesdovet C.

The vehicle 70 seen in Fig. 5 conprises a plurality of ballistic arnor
panel s 15 odwhibere ransparerry i B8Ol 95 sMPOERNGE, tthem Sherasmor pantl & reseirador

bl 2 st e e AR A LT B0 . El L
oo be ‘ . . ' . o
body of rhe Tutanty (th R SO ERdb b dobhe fifiRiiced EONBOM mAlFF AL A I
garment desi@hét gthdProvideyorié ptGtedtivti ol spliimets vHich nidyekéd BhlentéRdAaipon

conposite material with suitable pockets holding one or ‘nore ballistic
arnor panel sngRgcting ofiadulldhnce with the invention which are typically of

h | i mer desigp, i.e. di osed..jn Fig. 4 of .d ] . F
e oo, S b GatRes SRS kP b e

| 82 th | t . t 25
panel 52 NS5yt SEATE L, AR S0 RSB SHR bh

appreci at e tdeabrdaftdy witHthePpreb&it ifverfivaofa iRl e aoe pr&tesing PeNBled st any
described in the specification -and drawi ngs. However, it is to be

under st ood triedre] namslynilitant ehddds, nirboateywdahicles, ete. t he di scl osure of the
i nvention, but rather ,ifﬁ Is intended_to cover all di fications and
arrangenents fal | Tigvelicl D sesg indags3 sp@paises & piurplity9f hajlistic argaggpanels

i nvent| Ofs M Shich I%e?sn b Sare \é\g)se%%ﬁ; %r%s;?a?yltl bAR4EO 80 or panels as described

hereinabove with reference to Fig. 1. A plurality of armor panels 74 are received
within protective cases as explained hereinabove e.g. with reference to Fig. 4 and
serve for protecting the body of the vehicle.

In Fig. 6 there is illustrated a personal protective garment designated 80

20 Wwhich 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.



-8- CLAIMS: 1. A ballistic arnor panel (20) conprising a carrier nenber
(22) and a plurality of cylindrical bodies (24) nade of a high density

material ,w&a6kokpdy (24) formed with two flat end faces (E&yma8hodogvi ng a

normal coaxial wth a longitudinal 5 axps of the cylindrical body (24);
said cylindrical bodies (24)_being of —egu—al di aneter and equal |ength and
are attached to the carrier nenber (22) at their end faces (28) with the
| ongi t udi nal CRAIMSxt endi ng normal to the carrier nmenber (22). 2. A
ballistic arnmor panel (20) according to claim 1, wherein tw neighboring

bodi es (24 re i ontact with on ther al.ong their generatrix. 1. o 3.
A bal i st b Gt mor Apdnbistieothoicngr: Y pdinE B i RRERE @40 e &
menber (22) | ol ' : b St apr

accor di ng- 1 & Sty 8GN RO BE) Sade 67 a hipTbhelly Fafil e BEBEMy (20)
transpar ent . fobmed Wi b flCerdl faRés (@928) hHalhe acreidl dearisl withaTodgindigalei n
the carrier 15 nmenber (24) is nmade of a conposite material conprising

fi ber mategriadis of. the bylindraial dodynt@4)paael cyitjricat dmdiesn§24)obeingi of Equal
wherein the carrier nenber (22) is essentially pliable. 7. Aballistic

22

armor panel qipmetescadrequablongthcangd arelattaghed &p the erstiex; memher {22) atfbgirendand
the carrier nber.. ar. ssent.jally transparent, rendering.the arnor,,.20
panel (22) tfgg?ﬁs@@gﬂﬁy&’e qng&b.lglérﬁfi .Sieﬁ‘%%}({%% nB%@ROE‘%?oﬁaqHEEHPHP%@@-m ai m
2, wherein ifqter ' L 0oy | 8S; b Sl L.ded a
cylindri cal B g?g B%%f?“‘z ?@&ﬁ%&éégjﬂ%E?‘Séﬂg“?%“’aﬁ%'“(ngﬁﬁh%%ﬁéﬁﬁ? éﬁ‘ g%gﬁg y
material, arﬁbdi@sr(mjawinfbohmt%x!imto@tdmtﬁ@mg;mh néraft@t.nel coaxial wth
a longitudinal axis thereof; said filler body 56 25 being attached to the
carrier nenbbr 52 Aatbabltsticodrmarspared ROy @sceliding theldiondi twhireial theagarsier

extending normal tog the carrier mber, (52); said filler body (56) being in
cont act vm'tHHPW@%&@H%Bﬂahéo%’glq?er?&tF’é%lk bodi es (54) along their

seneratile A BELBHLC SRR 1I0, SEESIANAT Sy 3 D e Bl v
bal l'i stic argemperPi4)39 bss@ially 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 hballistic 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 facés 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.
9. 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



WO 00/ 47944 PCT/1L99/00609 -9 where a free end (26; 42) of the cylindrical
bodi es constitutes an inpact side thereof. 10. A ballistic arnor panel
(60) accgydiphgholip claiml, wherein the radii of each cylipgfi®abodaedy (64)
is significantly greater than its heighy._5 11. A ballistic arnor panel
(60) according to claim1, wherein the carrler menber (62) and plurality
of cyIindricaL bodi es (64) are _received with protective case (66). 12
A ballistic ¥ %raﬁfa%r«n(ldéf) Aéwfdtihﬁgcxlmdéucali hPCilfs GRmSHBIeS RISt stde v
case (66) |s ngde of an essentially transparent polyneric material. 10
13. A ballis rnmor panel (20; 50) according to claim1l, wherein the

cylindrical ﬂpdl es\ Béﬂlséé%laﬁ&e%ﬁe'l g%meaféc ey BURAE, @@Eﬁ){na{e Rk Gkh

rows. 14. A cylindrical or- use in a sti1c arnor
panel , said cyditidricdr bedy (649&15/51%12 icadtly gieder lieinnigs eigkt. of a hi gh density
material and formed wth lat end faces (26; 28; 42) having a nornal
coaxi al wist hlla | odygiballiitigaprm® paned (69) mn@ordmg mircllazm 1powlyereimaile ca;mer

cylindrical body bej ha le to (22; 52; .62)
either of i tECEREr f@?g dtlE’ urAP E&qun gﬂ%?h%%gg‘i)dlaﬁ@ HegeiYpd With!m a
bei ng esse ent 16. A cyli ndr| cal body (64) according to
claim 14, M]%r?jjttaél‘%v%h 'i of the cylindrical body is significantly

greater thanits b@bmllh%nc 4Bor 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.
1S. 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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