‘.

Mo '

I . . BOLLI'STIC GRILLE FOR SPECI AL PURPOSE VEHI CLE ~ SG1760 69Gks #
i nvention concerns’'a ballistic grille for use I n speci al veh?EMggSIWR 9
arnoured vehicles and especially a bal I stic grille of reduced wei ght t0

pr ot ect the vehi-cle 5 effectively from danage caused by bullets and
splinters. Speci_al vehlcles-usuallx have_encaﬁsulated engi ne

and cool i ng syst em c&fpa-tte P i

_ nalfunctlonlng due to damage caused by penetration of
' The invention concerns a ballistic grille for use

in special vehicles like armoured vehicles and especially a
ballistic grille of reduced weight to protect the vehicle
5 effectively from damage caused by bullets and splinters.

Special vehicles usually have encapsulated engine
and cooling system compartments to prevent tﬁe vehicle from
mal functioning dué to damage caused by penetratiqn of
bullets or splinters. Normally, the combustion and cooling

10 air is supplied and discharged through inlet and outlet
openings. The ballistic griiles are installed to cover the
inlet and outlet openings to prevent penetration of bullets
into the englne and cooling system compartments.

The requirement of the ballistic grille is to

15 effectively pfevent penetration of bullets or splinters and

to maximize air channel size to permit the necessary
airflow with minimized weight for the entire system.

_ Reference is made to German patent 37 03 716 which
discloses a prior art ballistic grille. In this patent, the

20 ballistic grille includes several profiles manufactured
with structural steel. Additional whole or partial profile
parts are attached at the end of each profile toward the

" vehicle with an angle to prevent passage of bullets or

splintefs.

25 In this kind of ballistic grille, as the profiles
and profile parts are made mostly of steel there is a high
rigsk of splinter formation when hit by a bullet, which
splinters can penetrate through the grille. Sometimes, the
bullet can . penetrate a profile to reach the engine

30 compartment. ' : '

Reference is also made to German patent 40 15 304
Al entitled ''Device for reliably covering air holes in
special purpose vehicles''. In this patent the profiles are
made of a minimum of two individual profiles forming a.
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bul l.ets or splinters. Normally, the conbustion and coolind :
suppl i ed and di scharged through inlet and outl et openi f wsﬁfﬁmgﬁ%
grilles. are installed to cover the inpet and outlet opqnings’t ent
penetration bul | ets i nto the engipe and.cooling system.conpa nts.
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and a bullet hav:.ng penetrated the outer profile can be

catched in the hollow space. This type of grille improves
the protection level by minimizing fragments.

10 . But even though the outer prbfile section is made
of a material with lower hardness and high elongafion, it
is basically made of metal and has limited capability in
shock absorbing and protection. Furthermore, there is a
difficulty in reducing the weight of the entire system as

15 both individual p;ofiles are made of metal.

The"invegtion has been conceived to solve the
problems encountered with the prior art ballistic grilles.
The object of the invention is to provide a ballistic
grille for special purpose vehicles to effectively prevent

20 penetration of bulléts or splinters.

- Another objécf of the invention is to contribute in
reducing the weight of the vehicle by providing a ballistic
grill with minimized weight.

The grille according to the invention protects the
25 special purpose vehicle from Rader and Infra-Red detection.

This protection beams are made of a kinetic energy
absorbing core entirely surrounded by shock-absorbing outer
shell. The core is made of steel or other alloys of iron,
other metal, metal alloys, cermets, ceramics, fabrics br

30 combinations thereof that are either treated or untreated.
The outer shell is made of glass fiber, carbon, aramid,
polyamid, polyester, polyethelene or hybrids of these

materials.
Thls Sheet Has Been Replaced
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-vehicle with an angl € to prevent passage of bullets or splinters. 25
In,thlls kind of ballistic grille, as the profiles and profile parts are-
made nostly of steel there is a high rgsk of splinter formation when hit

by a bullet, which splinters can trat h h th ille.
Soneti nes, the b AFRTELRg p%e??%?%%r%gtﬁ’e‘?}r%{f‘ggr%ﬁcﬁ‘?%:alﬁﬁﬁ?ﬁféo%o

;lo_rma{,t ”anj-jlzhe core is &Rterelgesusroundedady tan Couter [sheldt Hvisg 304

oot 7 ohEYkCEotraloh, heiRIE "%ed! ' SUELD pordhaH AP chgee

- indi vidual pootéeresheddniwilla hit the core and create splinters which

| 5 will make the outer shell bulge. So, all splinters will be
trapped between the core and the outer shell. In case of
penetration of the core, the outer shell of the other side
will bulge to absorb thé remaining kinetic energy of the
bullet. Thus, the penetration of bullets and splinters to

10 the inside of the vehicle can be effectively prevented.
Furthermore, this system can contribute to reducing the
weight of the ballistic grille as the outer shell is made
of light material. -

The surface of the core can have specific shapes to
15 strengthen the connection between the core and the outer
shell.

To improve the camouflage against Rader and Infra-
Red detection additional material can be applied to the
surface of outer shell.

20 The connection of the core with the outer shell can
be releasable or non-releasable. '

The outer shell may consist of several sheets.

There can be a slight hollow space between the core
and the outer shell.

25 The invention will now be described in greater
detail with reference to the drawings. The same numbers
have been used for same parts throughout the drawings,
wherein:

Figure 1 shows a special purpose vehicle with a
30 ballistic grille of the invention.

Figure 2 shows a ballistic grille of the invention
for a special purpose vehicle.




el ement s.

.2 holl ow space therebetween. This hol | ow space can be fil m'smmﬁﬁ&i
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An outer profile section is made of netal or t al
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Figure 4 shows the absorbing of the kinetic energy
of a bullet. ' '

Figure 5 ‘'shows another example of the connection

between the core and the outer shell.

Figure 1 shows special vehicle (12) with a
ballistic grille (10). The engine compartment of the
special vehicle (12) has an inlet opening and an outlet
opening to supply air for combustion and cooling and to
dlscharge used air.

The ballistic grilles covering the inlet and outlet
openings provide air inlet channels and protect the vehicle

from malfunctioning by penetration'of bullets or splinters.

As shown in Figure 2, the ballistic grille (10) of
this invention includes several protection beams (22) and a
support (24). Each beam (22) is fixed on the support (24)
with a spacing between the beams selected -and angled to
prevent penetration of bullets or splinters through the
grille. Protection beam (22) consists of the“kinetic energy
absorbing core (14) and outer shell (16). Outer shell (16)
surrounds the core (14) entirely with a non-releasable
connection therebétween. The core (14) is made of a
material which has high strength and hardness, for example,
steel, alloys of iron, metal, metal alloy,'cermet, ceramic,
fabric that are either treated or untreated. The outer
shell (16) is made of the material which has shock-
absorbing property, for example, glass fiber, carbon,
aramid, polyamid, polyester, polyethylene or hybrids of
these_material.

Figure 3 shows various shapes of the protection

beams. Figure 3a shows L-type protection beams. Figure 3b

shows S-type protection beams. Figure 3c shows T-type
~ protection beams. There can be a serrated area (18) on the

_—
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JLypévOf grille inproves the protection |evel by mnimzing fragnments.
But; ‘even 't hough the outer profile section is made of a material with |ower
hardness and high elongation, it is basigally made of netal and has -

limted capability in shock rbi ng, an rotection. Furtherno ere
5 G 1§ CUPRFERHer S CRIER  pAMe g LRt BRI COTBRGtT, SV RS
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speci al pufb@ééevehicles to effectively prevent penetration of bullets or

splinters. ' -

- 5 Figure 4 shows the absorption of the kinetic energy

',_of a bullet by the ballistic grille of the invention. As

the core (14) is entirely made of hard material and

surrounded with the outer shell (16) made of shock

absorbi_ng material, the bullet will penetrate the outer

10 shell without creating any splinters and strike the core

' (14) which will absorb most of the kKinetic energy. The

bullet or splinters formed after collision with the core

willfbe refle¢ted away from the core (14) which will make

the outer shell (16) bulge and absorb the remaining kinetic

15 energy of the bullet or splinters. So, the bullet or

' . splinters will stay in between the c¢cre (14) and the outer

shell (16). In case of penetration through the core (14)

due to high kinefic energy, the outer shellfon.the other

side will bulge and absorb the remaining kinetic energy. In

20 case of penetration through the bulge due to very high

kinetic energy, the bullet will hit the outer shell (16) of

the next bal;;stic beam (22) because this bulge will not

crack before it will touch the surface of the next outer

shell due to the size of the width of the air-gaps and

.25 between the beams the ''defence procedure'' starts aéain.

This behaviour opehsﬂfhé-pbssibility that due to
the design, several ballistic'beams can be used as kinetic
energy absorbers against one bullet without creating any
splinters which can migrate into an air channel. That means

30 that with this invention one can attain ballistic
protection levels which are not to be achieved by all known
grille 'systems"includiﬁg -those described in +the prior
patents referred to. '

Figure 5 shows another connection between the core
35 (14) and the outér shell (16). The outer shell has several



Anot.her object of the invention is to contribute in reducing the weight of
the vehicle by providing a ballistic grill with mnimzed weight.

‘The grille according to the invention protgcts t he speci al purpose vehicle
from Rader and .Infra-Red detection. These protection beans are nade
of a kinetic SREREF atR®} blq?d:%@lgnt‘??%??"t%ﬁr r"’HtHHeEF By SPHRK-(Efor B¥ng
outer -shell. bbateo(roi)s nmade of steel or other alloys of iron, other
metal, netal alloys, cernets, ceram cs or conbinations thereof that are

cither treated or Unjpealed,oThe ouer Sheld, i d @ ida SUtLnbBEE Bhe

gl ass fiber, carbon,
stopped effectively from penetration into the engine

5 compartment.-Aiso, the required protedtion is achieved with
minimum weight of the ballistic grille.



aram de, polyam d, 'polyester pol yet hel ene or hybrids o+~Lhesg‘g§£ELLgLE;\
3.. According to the characteristics of this invention

core is entirely surrounded by an outer shkell having

properties. So,- a bullet penetrating the out er shel I’ lm liﬂ
and create S%ﬁk@éﬁéf which 5 will make the outer shell bulbel

splinters wl trapped between the core and the outer sheII In case

of penetration of the core, the outer shell of the other side
1. Ballistic grille for special purpose vehicles,

having parallel ballistlc beams of various cross-sectional
shapes, characterized in that the ballistic beams are made
5 of a'kinetic energy absorbing core entirely surrounded with
an outer shell which offers high kinetic deforming

behaviour.

2. Ballistic grille as in claim 1, characterized in

that the: kinetic energy absorbing core is steel and other

10 alloys of iron, other metals and metal alloys, cermets,

hard metals, ceramics, fabrics or combinatiops thereof that
are either treated or untreated.

3. Ballistic grille as in claims 1 and 2,

characterized in that the outer shell which surrounds the

15 core entirely is hade of fibers of glass, carbon aramid;

polyamid, polyester, polyethylene or hybrids of these
materials.

“ 4. Ballistic grille as in <claim 1 or 2,
characterized in that the surface of the core is serrated.

20 5. Ballistic grille as in claim 1, characterized in -
that the outer shell is provided with additional materials
on the surface thereof to improve the camouflage against
Rader and Infra-Red detection.

6. Ballistic grille as in claim 1, characterized in
25 that the connection of the core with the surrounding outer
shell is releasable or non-releasable. '

7. Ballistic grille as in claim 1, characterized in
that the outer shell consists of several sheets which are
detachable..

30 : 8. Ballistic grille as in claim 1, characterized in
that there is a slight hollow space between the core and
the outer shell. : _ : ' e
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.W_ Il bulge to absorb the remaining kinetic energy of the bul l et. Thus,
the penetration of bullets and splinters to 10 the inside of the vehicle
can be effectively prevented. . Furthernore, this system can contribute to
reduci ng the wei ght of the ballistic grille as the euter shell is nmade
of light material. The surface of the core can have specific
shapes to 15 strengthen the connection Between the core and the outer.

shel | . To inprove the canoufl age agai nst Rader "and Infra-

Red detection additional material can be applied to the surface of outer
shell. 20 BALERI STIC cCRILLE (FOR NSPECTAL \WURPASE: WVEHECLEhel | can

ABSTRACT

The ballistic beam according to this invention consists of
an inner core (14) (22) having kinetic energy absorbing strength
and an outer shell (16) having shock absorbing property which
entirely surrounds the core (14). The core (14) is made of steel
or other alloys of iron, other metal, metal alloys, cermets,
ceramics, fabrics or combinations thereof that are either treated
.or untreated. The outer shell (16) is made of glass fiber,

. carbon, aramid, polyamid, polyester, polyethelene or hybrids of
these materials. The ballistic beam (22) of the invention
effectively prevents bullets or splinters from penetratlng inside
the vehicle (12) and the ballistic beam (22) is of reduced
welght. _

Fig 2



-be r.el easabl e or non-rel.easabl e. The outer shell may consist of

several sheets. : There can be a slight h0||QML§Q§E§_E§%&EED_jjﬁi
core and the outer shell. 25 ' The invention will now

described in greater detail with reference to the drEMimﬁa}hggghﬁgpe_
nunber s have been used for sane parts throughout the di - goed
wher ei n: Figure 1 shows a special purpose veh nmaﬂ”ﬂ ﬂ '
ballistic grille of the invention. Figure 2 shov i-C
grille of the invention ' '

FIG. 1




for a speC|aI pur pose vehi cl e.

4 Figures 3a, 3b, 3c shoﬁ/varlous exanpl es of CLQSS—SQGLLOHS—OL_Lhe
bal | i stic beams of the invention. F1gure 4 shoms the absor bi
Sheet Has Been Re la

the kinetic energy of a bullet.

FIG. 3a
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.Figure 5 shows another exanple of the connection between—the—<€ere—and the
outer shell-. " Figure 1 shows special vehicle (12) W‘E@ a ballistic
grille (10). The engine conpartnent of the speci al vehicP as aced
i nl et opening and an outl et opening to supply air for%coﬁq I r
cooling and to discharge used air. The ballistic grill : t he
inlet and outlet openings provide air inlet channels and protect the

vehicle from mal functioning by penetration of bulletggor splkgters.

As shown in Figure 2, the ballistic grille (10) of t Hiks_i nverdli on i ncl udes
sever al \p\ -

26

FIG. &
FIG. 5

FIG. 3¢




protection beans (22) and a support (24). Each beam (22) is fixed on the
support (24) wth a spacing between the beans sel ected gry—anged.la
prevent penetration of:bullets or splinters through thgld f ]‘S-"T
Protection beam (22) consists of the kinetic energy aljsdrbing core \-_f
and outer shell (16). CQuter shell (16) surrounds the core (1 5 @23@@

f

with a non-rel easabl e connection therebetween. The corej{(}14 _ a
mat eri al which has high strength and hardBess, for exanpl —‘"+nnl, allolys
of iron, metal, netal alloy, cernmet, ceramc, that arefeither treated or

untreated The outer shell (16) is nade of a fabric nmaterrar wrch—has
shock- absorbi ng property, for exanple, glass fiber, :

FIG. 1
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carbon, . aram de, polyam de, polyester, polyethylene or_hybcids of.thes

mat eri al . Figure 3 shows various shapes of the JREPE
Figure 3a shows L-type protection beans. Figure 3b sho
beans. Figure 3c shows T-type protection beans. Therq
area (18) on the

(14) to increase the connection with thflS
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Y 1

outer shell (16), note Figure 3a. This can mnimze shifting of the

outer shell when the beamis hit by a bullet. 5 pasuare)

t he absorption of the kinetic energy of a bullet by thP CEN&@“gbﬁl e
of the invention. As the core (14) is entirely made of hard
material and surrounded with the outer shell  (16] nhBNOWMN99&hpc
absorbing material, the bullet will pgpptrate the outey L0 shell w thpu
creating any splinters and strike the core (14) which w T abpsoro—rmost
of the kinetic energy. The bullet or splinters formetafter collision
with the core will be reflected away fromthe core (14) which wll nake
the outer shell (16) bul ge and absorb the renaining kinetic 15 energy of
the bullet or splinters. So, the bullet or splinters ypll staxoin

bet ween the core (14) a&? t he outer

\I\-" QN

F16. &
FIG.5

FIG. 3¢




shel'l (16). In case of penetration through the core (14) due to high

ki netic .energy, the outer shell on the other side will bul ge and absorb
the remai ning kinetic energy. In 20 case,of penetration through the bul ge
due to very high ki netic energy, the Bullet will hit the outer shel

(16) of the next ba||IStIC bean1(22) because this bulge will not

crack bef ok thbreHEtkeb e PiS ThdN8wpatd Bar B il Y L With “sandiiieh eléiientd,0
the si ze 0 the dth of the air- gaps and 25 between the beans the t&d

"def ence pARGREEHPrOfiR Sdctibn dg@iade of metal or metal Ao withhiowiep hardnpssnand: hizh
possibility that due to the design, several ballistic beans can:bée used
as ki neti celongationr gd ahsinnére psofilgaectidn dsenade| dfemetal tdrometat r ki wyhah;gh
splinters which can migrate into an air channel. That means 30 that with
thi s i nverhardmespand deweraglorgationa| Theafore, this garabserh the Kinefis eneggy oha dnldetnot

to be achieved by all_ known
and a bullet having penetrated the outer profile can be catched in the hollo W Space. This

type of grille improves the protection level by minimizing fragments. . X

But even though the outer profile section is made of a mater
and high elongation, it is basically made of metal and has lim ited capability in shock
-absorbing and protection. Furthermore, there is a dlfﬁculty in reducing the wetght of

the entire system as both individual profiles are made _pf metal

The invention has been conceived to solve th ""';pr'bblems encountered with the prior

art ballistic grilles. The object of the inventi to provide a ballistic grille for special

purpose vehicles to effectively prevent pe hétration of bullets or splinters.

Another object of the invention is to contribute in reducing the weight of the
vehicle by providing a ballistic grill with minimized weight.

The grille according o the invention protects the special purpose vehicle from

Rader and Infra-Red detéctton
These protectlon beams are made of a kinetic emergy absorbing core entirely
surrounded by shock—absorbmg outer shell. The core is made of steel or other alloys of
v iron, other metal metal alloys, cermets, ceramics or combinations thereof that are either
trea__te,d or untreated. The outer shell is a fabric shell made of glass fiber, carbon,




grille "systems including those described in the prior pat ents
referred to. Figure 5 shows.anbt her connection between the core
35 (14) and the outer shell (16). The oujer shell has several

6 sheets (26) detachably connected with the core (14) by bolts (20).

ious examples of cross-sections of the ballistic: bez

of the invention.
Figure 4 shows the absorbing of the Kinetic energy of a bullet.
Figure 5 shows another example of the connection between the co ¢ and the outer
shell. | _
Figure 1 shows special vehicle (12) with a ballistic grille (.10). The engine
compartment of the special vehicle (12) has an inlet opening-and an outlet opening to
supply air for combustion and cooling and to discharge us air.

énings provide air inlet channels

The ballistic grilles covéring the inlet and outlet.o
and protect the vehicle from malfunctioning by P s tion of bullets or splinters.
As shown in Figure 2, the ballistic lle (10) of this invention includes several
protection beams (22) and a support (24) Each beam (22) is fixed on the support (24)
with a spacing between the beams selgctéd and angled to prevent penetration of bullets or
| ion beam (22) consists of the kinetic energy

“shell (16). Outer shell (16) surrounds the core (14)

splinters through the grille.
absorbing core (14) and ou
entirely with a non-relez:\s"":__;_é connection therebetween. The core (14) is made of a

material which has high strength and hardness, for example, steel, alloys of iron, metal,

metal alloy, cerme: ""cefémlc that are either treated or untreated. The outer shell (16) is
made of a fabrlc matenal which has shock-absorbing property, for example, glass fiber,

\\/ carbon, aram_}_de, polyamide, polyester, polyethylene or hybrids of these material.
| Flgure 3 shows various shapes of the protection beams. Figure 3a shows L-type

proteCfibn beams. Flgure 3b shows S-type rotectlon beams

Figure 3c shows. T-type

protectlon beams There'can €a serrate area ( 8):':on'the



Therefore, as explained, bullets and splinters are stopped effectively
from penetration into the engine 5 conpartient. Al so, the required
protection is achieved with m ni mum wey ght of the ballistic grille. -
CLAI M5 1. Ballistic grille for speC| al purpose vehicles, having
parallel ballistic beans of N N

Ballistic grille for special purpose vehicles, having parallel ballistic beams of
various cross-sectional shapes, characterized in that the ballistic beams are made of a
kinetic energy absorbing core entirely surrounded with an outer shell offers high
kinetic deforming behaviour. .

2.  Ballistic grille as .in claim 1, characterized_ i that the kinetic energy
absorbing core is steel and other alloys of iron, other metals and metal alloys, cermets,
hard metals, ceramics, or combinations thereof tha '-'eitller treated or untreated.
‘3. Ballistic grille as in claims 1 and 2 -terized in that the outer shell which
surrounds the core entirely is made of c consisting of fibers of glass, carbon
aramide, polyamide, polyester, polYeth" e or hybrids of these materials.

4.  Ballistic grille as in el nn or 2, characterized in that the surface of the core
is serrated. |

5. Ballistic grill

claim 1, characterized in that the outer shell is provided
with additional materlalé n the surface thereof to improve the camouflage against Rader
and Infra-Red detectlon
6. Ball;gtlc grille as in claim 1, characterized in that the connection of the core
with the surft;ut;ding outer shell is releasable or non-releasable.
7. Balhstlc grille as in claim 1, characterized in that the outer shell consists of
/ several sheets which are detachable.

s, Ballistic grille ‘a'slight hollow -

space between the core and the outer shell.



valsitous, cr oss-secti onal shapes, characterized in that-the ballistic beans
are made of a kinetic energy absorbing core entirely surrounded with an
outer shell which offers high kinetic deform ng behaviour. 2. -
Ballistic grille as in claim 1, charactérized in that the kinetic energy
absorbing core is steel and ot her all oys of iron, other netals and netal

al I oys, eﬁw O;r)a deafhEreBBivrea. %Q{H&ﬁ& sp%f:? EQIVJBE 'l’ﬂiédﬁi)ﬁhtﬁﬁdﬁféﬁ élé}ﬁént@r e

i either trea unt r eat ed. I'tstic grille as in clalns
|

I P §1PABSARE SO Bl e e st i e

elongat;on and an inner profile section is made of metal or metal alloy with high
hardness and lower elongation. Therefore, this can absorb the kinetic energy of a bullet
and a bullet having ﬁenetrated the outer profile can be catched in the hollow space. This
type of grille improves the protection level by minimizing fragments.

| But even though the outer profile section is made of a material with lower hardness
and high elongation, it is basically made of metal and has limited capability in shock
absorbing and protection. Furthermore, there is a difficulty in reducing the weﬂi'ght of
the entire system as both indiVidual profiles are made of metal.

The invention has been conceivgd to solve fhe problems encountered with the prior
art ballistic grilles. The object of the invention is to provide a ballistic grille for special
purpose vehicles to effectively prevent penetration of bullets or splinters.

Another object of the invention is to contribute in reducing the weight of the
vehicle by providing a ballistic grill with minimized weight.

The grﬂle according to the invention protects the special purpose vehicle from
Rader and Infra-Red detection.

These protection beams are made of a kinetic energy absorbing core entirely
surrounded by shock-absorbing outer shell. The core is made of steel or other alloys of

I\-’; iron, other metal, metal alloys, cermets, ceramics or combinations thereof that are either
treated or untreated. The outer shell is a fabric shell made of glass fiber, carbon,

afamide, polyamid, polyester, polyethelene or hybrids of these materials.
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ar atti de, pol yani de, pol yester, polyethylene or hybrids of these materials.

4. Bal listic grille as in claim1l or 2, characterized in that the surface
of the core is serrated. 5. "Ballistic grille as in claiml1,
characterized in that the outer shell is4provi ded wth additional

materials on the surface thereof to inprove the canouflage against Rader

and I nfra-Red t4,,0 %?érh F Alishcl
characterized i fe%ajta ?ﬁé 38()srlllﬁ“e’c‘1:§ain(§)rlllso ﬂ%léé (k:)grcﬁelfsé ké&lﬁﬁfﬁeﬂlsﬁir)rgélﬁlcdf)%aéns

out er sheldfths imhfasabl e or non-rel easabl e.

Figure 4 shows the absorbing of the kinetic energy of a bullet.

Figure 5 shows another example of the connection between the core and the outer
shell. | _ |

Figure 1 shows special vehicle (12) with a ballistic grille (10). The engine
compartment of the special vehicle (12) has an inlet opening and an outlet opening to
supply air for combustion and cooling and to discharge used air.

The ballistic grilles covering the inlet and outlet openings provide air inlet channels
and protect the vehicle from malfunctioning by penetration of bullets or splinters.

As shown in Figure 2, the ballistic grille (10) of this invention includes several
protection beams (22) and a support (24). Each beam (22) is fixed on the support (24)
with a spacing between the beams selected and angled to prevent penetration of bullets or
splinters through the grille. Protection beam (22) consists of the kinetic energy
absorbing core (14) and outer shell (16). Outer shell (16) surrounds the core (14)
entirely with a non-releasable connection therebetween. The core (14) is made of a
material which has high strength and hardness, for example, steel, alloys of iron, metal,
metal alloy, cermet, ceramic, that are either treated or untreated. The outer shell (16) is
made of a fabric material which has shock-absorbing property, for example, glass fiber,
carbon, aramide, polyamide, polyester, polyethylene or hybrids of these material.

Figure 3 shows various shapes of the protection beams. Figure 3a shows L-type
protection beams. Figure 3b shows S-type protection beams. Figure _3c shows T-type

protection beams. There can be a serrated area (18) on the

REPLACEMENT SHEET |
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7.= Ballistic grille as in claim1, characterized in that t he outer shell

consists of several sheets which are detachabl e. ) Baltistic
grille as in claim1, characterized in that therelsa Ce
bet ween the core and the outer shell. l“ﬂ “" i Il I‘""m

| " CLAIMS

1.  Ballistic grille for special purpose vehicles, having parallel ballistic beams of
various croés-sectional shapes, characterized in that the ballistic beams are made of a
kinetic energy absorbing core entirely surrounded with an outer shell which offers high
kinetic deforming behaviour.

2. Ballistic grille as in claim 1, charactefized in that the kinetic energy
absorbing core is steel and other alloys of iron, other metals and metal alloys, cermets,
hard metals, ceramics, or combinations thereof that are either treated or untreated.

3.  Ballistic grille as in claims 1 and 2, characterized in that the outer shell which
surrounds the core entirely is made of a fabric consisting of fibers of glass, carbon
aramide, polyamide, polyester, polyethylene or hybrids of these materials.

4. Ballistic grille as in claim 1 or 2, characterized in that the surface of the core
is serrated. |

5 . Ballistic girille as in claim 1, characterized in that the outer shell is provided
with additional materials on the surface thereof to improve the camouflage against Rader
and Infra-Red detection.

6.  Ballistic grille as in claim 1, characterized in that the connection of the core
with the surrounding outer shell is releasable or non-releasable.

7. Ballistic grille as in claim 1, characterized in that the outer shell consists of
Y several sheets which are detachable.

8. Ballistic grille as in claim 1, characterized in that there is a slight hollow

space between the core and the outer shell.
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