WD 2007/ 057154 PCT/ EP2006/ 010899 1 DESCRI PTI ON Arnoured vehicle The

i nventj on an arnoured vehicle with a safe ating
t he cr%§/%§8%zé§iﬁ%?cle, conprising the features ing¥zggggopg9ﬁgggggeanble
of claim1. Protected vehicles are fackd with the problemto have a total
wei ght being too high since the protection becones heavier with increasing
threat. According to the useful volunme and protective I|evel they weigh 30
to 50 tons. Medi um heavy wheel ed vehicles up to 20 tons cannot be equi pped
with the highest |evel protection due to the problens of weight. This
results in unintentional conpro®B2SRIREI@Nresult, a variety of vehicles
will be protected in a not particularly well-bal anced manner, and e.g.
have good protection agai nst marseured oehicde average ballistic
protection. As a result of new sceneries, these vehicles are increasingly
nore subject to the threat caused by portable antitank firearnms or bonb
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whereby the problematic nature of weight is increasing. The requiréd

capabi bctymobdacinal theverment of sthét eahieseabtowhedsingt hae fhetpresecti on
device,iéself LS. re vableaﬁgion1%he vehicle. From DE 10 2004 006 819 Al an
ar mour B3V ERF &R el s RAORAS f PS5 SHBA® dp of several main assenblies. The
safety cage is arranged wthin a supporting structure of the vehicle such
that the shock waves occurring during the explosion of |andm nes, which act
on thBreheetgdcugbioleshareehirckd Wibln bekoprokilem be bavkeredowiilh

reSpeC&eEghEhge?Sés 88 h?%hdgi%gg gggigkgtection becomes heavier with
increasing threat. According to the useful volume and protective
level they weigh 30 to 50 tons. Medium-heavy wheeled vehicles up
to 20 tons cannot be equipped with the highest level protection
due to the problems of weight. This results in unintentional
compromises. As a result, a variety of vehicles will be
protected in a not particularly well-balanced manner, and e.g.

have good protection against mines but only an average ballistic

protection.

As a result of new sceneries, these vehicles are increasingly
more subject to the threat caused by portable antitank firearms
or bomb attacks. This requires a very heavy protection up to a
reactive armouring whereby the problematic nature of weight is
increasing. The required capability of aerial movement is often
established in that the protection device itself is removable

from the vehicle.

From DE 10 2004 006 819 Al an armoured vehicle is known which is
made up of several main assemblies. The safety cage is arranged
within a supporting structure of the vehicle such that the shock
waves occurring during the explosion of landmines, which act on
the safety cage of the vehicle from below, will be buffered with

respect to the persons inside the vehicle.



WD 2007/ 057154 PCT/ EP2006/ 010899 2 A vehicle with protection against the
effectW f @0+?@gg1§§ is also disclosed in DE 10 ZOOQC??EP36362510§QX'Shaped
e?y orned s area’I's

and acu af ety cage, respectively, in the oor

described. The figure relating to this enbodi nent then shows a doubl e-

wal | ed construction. From Jane's International Defence Review, Septenber
an ;be taken in

2005, pa . 9 an_expl oded. view of .an,_a ur vehicl e
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well as tr 0

frommneées a m shock waves asting charges or of ballistic
m ssi | eslaedli gneovrtbeishde walls, for the vehicle's crew inside the safety
cage, also without any particularly additional weight expensive

arnour -pl atings. According to the invention, this object is solved with the
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invention are disclosed in the su alns. The invention is base t he
fact, phataa bérsiogedsvibee shape avhothedsuébiyleagenwbkl th&eor eat ed by
nmeans oé_ al veol at ed iross-seﬁtiongl fhage. Sfih a shaBe, that is an
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substantially have a horizontal course while the side walls of the safety
cage haveaaamédgkeshapedmedulse reapeowinglyut wapdkpenPsehebabkygr this angle

Is at gérégsgrggrthe effect of blast mines.

The object of the invention is to provide a preferably armoured
vehicle such as a medium-heavy vehicle which ensures sufficient
protection from mines as well as from shock waves of blasting
charges or of ballistic missiles acting on the side walls, for
the vehicle’s crew inside the safety cage, also without any

particularly additional weight expensive armour-platings.

According to the invention, this object is solved with the
features of claim 1. Further particularly advantageous

embodiments of the invention are disclosed in the subclaims.

The invention is based on the fact, that a best possible shape
of the safety cage will be created by means of an alveolated
cross-sectional shape. Such a shape, that is an essentially
hexagonal cross section, is already illustrated in the article
by Jane’s. Then, the roof side and floor side walls of the
safety cage substantially have a horizontal course while the
side walls of the safety cage have a wedge-shaped course
narrowing outwardly. Preferably, this angle is at 90°. In order
to enable hanging in the safety cage in a simple manner into a
supporting structure of the vehicle, the safety cage will be

provided at the front and at the back of the roof with



to enable hanging in the safety cage in a sinple manner into a supporting
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pockets, which are opened downwards andl resting on the supporting structure
of the vehicle preferably by nmeans of deformable nenbers. As a result, the

roof of the safety cage becones | onger than_the e itself. For pIaC|ng
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roof of the ‘cage. urther, for reinforcenent of the exiended roof, these
are coepberadlei mémperal sheets being vertically or obliquely arranged, or
the like, which are then allowed to project beyond the arns of the
supporting structure. Through this design are nade so called pockets and
ears, AgsRepbNety. tE@rréﬁflBﬂnthédéﬁféﬁ¥08a9é bBeokeHdr $8ngkrpewah thew
betmeen the supporting structure and safety cage these pockets are
preferabg? ih@@éﬁedFObyphéQhégothﬁeﬁageshée@g EbDquéﬁytpuﬁhﬂﬁ@ th?o t he
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As a resu there is an added advant age, nanely such that the areas
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particularly rigid self-supporting structure of the safety cage
the arms Of the supporting structure. Through this design are
made so called pockets and ears, respectively. For optimum
adaptation of the course of power flow between the supporting
structure and safety cage these pockets are preferably fastened
by means of metal sheets obliquely running into the side wall of
the safety cage. In addition, it is possible to arrange further
crushing members or buckling strength members inside the pockets
in a weather-protected manner, protected from view and against
NBC weapons. As a result, there is an added advantage, namely,

such that the areas provided by the ears at the side on the cage

roof can be used as ventilating openings and the like.

Because of the alveolated cross section of the entire safety
cage, further not only the effect of shock waves from below and
from the side will be ideally dissipated, but also a
particularly rigid self-supporting structure of the safety cage

will be created.

Based on this, to optimize the protection against mines, all
openings such as doors and service flaps are put in the upper
area of the safety cage wherein, in particular, they are not

exposed to the effect of blast mines.



will be created. Based on this, to optim ze the protection agai nst m nes,

all openi s doors and service flaps are puf . rea of
t he sa$§t%8§zéégﬁ£%?ein, in particular, they are not£cg25%2§8gygﬁpﬁggeffect
of blast mnes. WD 2007/ 057154 PCT/ EP2D06/ 010899 4 Moreover, in view of a

pl ace-savi ng and safe suspension of the safety cage inside the supporting

it i itded th h ' h dge-sh d
cour S REFYBF ot ol t lr F ySaRU=bEr G O PeRt Bt biaP H=PRE A PBoF of TEne

VehiC|Qafe@@dc&?éCbné§d@d@Béegub@o?h@nboéﬁfuatﬁaé ot tBepkBeligeadtskde
wal I's of the safety cage. In addition to the optim zed shape of the safety

cage, thessuppprtpegsarsecedrashammpl waddposhBabre €oHpB§i RGTHPWANShe
. il | s AR il
fg?gro§gl6%?&2#”$ﬁgvééﬁﬁéld?%%é%éﬁ Eg%?% th&‘%TOBEGQ% %Bg‘Ogﬁlgﬁé'””m
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agai nst bonb attacks and protection against ballistic mssiles. In order to
ensur eWBptFndfn pProt e’febY 6f9Bhe crew of the safety cage fromthe outside,
it has been proved as suitable to provide the side walls on the exterior
with a ballistic protection device and to arrange mne protection plates on
t he suppoadidhgiont tactheeopkieizedl ghapbr ebvehe shfeam begprovhdedwtihat in
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cage roof
total weight of the vehicle, a greatest possible scope results

for the weight associated with a high level protection from
mines, protection against bomb attacks and protection against

ballistic missiles.

In order to ensure optimum protection of the crew of the safety
cage from the outside, it has been proved as suitable to provide
the side walls on the exterior with a ballistic protection
device and to arrange mine protection plates on the supporting

structure exteriorly.

Moreover, it can be provided that in the lower area of the
safety cage insulation and a fragmentation protection liner are
arranged on the inside. These reduce the effect of penetrating

secondary fragments.

Against threat of the crew upon the roof the safety cage roof
still can be additionally provided with a special protection

device.

Further details and advantages of the invention result from the
following embodiments explained with the help of figures in

which:



still can be additionally provided with a special protection device.
Furtheyr _d i advant ages of the invention resu f OW ng
enbodi nfégz§€?g¥€%d with the help of figures in mﬁ#8658§@9338};8§5154
PCT/ EP2006/ 010899 5 Figure 1 shows a perspective view of an arnoured

wheel ed vehicle having a safety cage according to the invention; Figure 2
shows a ers ctlve vi ew of the, safet% ca ge of the g | e |IIus rated in
w et’

Fi gure Fis uﬁ?g r Ve h3wRERSBEFE p¥EL Vv wBf 2t RYUES e@éﬁg VFrastFat ed

in Fi gHaelgghgvsaﬂe@deag@nabcafaaﬁgtt@ntﬁéemﬁ%ﬁt@@hng exteriorly and
interiorly arranged; Figure 4 shows a perspective view of the safety cage

illustrated in Figure 2 which is received by a supporting structure of the
vehicl il lus [ u gure 5.S resent ati of a
protru HAgT %o% %Og? ?h%eg é?%%iv &%k ngnFa g » CBPGure gEShoms a side
vieM/obehbgl@ogkgustfatgaguﬁepiguf@f@rence nuneral 1 |ndicates an ar nour ed
wheel ed vehicle which conprises a safety cage 2 according to the

i nvention, accommobdating the crew of the vehicle. The safety cage 2 is an

assenb t he i S S o] i ng
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assenbliy Fogargehi nheiagdadistsoppdr pedtenside alemppeost bedgnstructure 3
(Figure 4) of the vehicle 1. _Then, in the illustrated enbodi nent, the size
of theeX58F&PYl¥agRd2INEeELPELY A $ARAHRAt the crew may consist of one
driver, one co-driver and four other crew nenbers.

Figure 4 shows a perspective view of the safety cage illustrated
in Figure 2 which is received by a supporting structure of the

vehicle illustrated in Figure 1;

Figure 5 shows a representation of a protruding pocket of the

safety cage in a front view;
Figure 6 shows a side view of the pocket.

In Figure 1, reference numeral 1 indicates an armoured wheeled
vehicle which comprises a safety cage 2 according to the
invention, accommodating the crew of the vehicle. The safety
cage 2 1is an assembly of the main module which is composed of
the cage and supporting structure. This main module is put
together with a mover module and axle assembly to a vehicle and
is supported inside a supporting structure 3 (Figure 4) of the
vehicle 1. Then, in the illustrated embodiment, the size of the
safety cage 2 is selected such that the crew may consist of one

driver, one co-driver and four other crew members.

The safety cage 2 according to the invention substantially has a
hexagonal cross section (Figure 2). Then, above and below a
waist line 6 of about half the height of the safety cage 1, the
side walls 4, 5 have an opposite slope B of appr. 45°, such that
the two side walls 4, 5 of the safety cage 2 have a wedge-shaped



The safety cage 2 according to the invention substantially has a hexagonal
Cross CLI Lgure 2). Then, above and bel ow a ist, L 6 .Qf out

hal f tﬁg hhﬁzﬁégz?g?he safety cage 1, the side wall c%/Egzﬁﬁééogﬁeggposite
sl ope p of appr. 45, such that the twb side walls 4, 5 of the safety cage 2

have a wedge-shaped WO 2007/ 057154 PCT/ EP2006/ 010899 6 course narrow ng

outwardly with a wedge angl e of about 90.. Basically, an_angle p of
betmeeHOEBSSnBaE§°W§gHSQF par XrEFﬁg Phgegaﬁuénaﬁetﬁeoénépéugf9pﬁe wedge

angl e BakSchNgy,eaghngdnqyoe Bhat bhe.ekawsos ghhesbo ysehe Nt ehleiif Of the
safety cage 2 sufficiéntly well, the roof-side and floor-side walls 8, 9
of thetbefwtyueagé 2hprehglebby hheewadgebstghti al iy ihoriezenngl. course. On
the other hand, the front and rear side walls 10, 11 are nmade inclined for
the connection with the supporting structure 3 carrying the safety cage 2.

Furthego thet sHePerbivngsstblet dbeudehasediRBELIWNG WeEd@ees RaFed cour se
being directed toward the floor 18 of the vehicle 1, and adapted to the

| over &RrEas24sufbicyenthy wadlinsBesraeinalls andsfdporheidsatetlyscdge 2.
The dogrwgysp3.LoL eniering e Latenl o foatelaegled in the upper area

of the”s y cage o] ure optinum protecti on ~agai nst nes. The walls

4, 5 andr8zdhtel tbersafeby eageoZhadvaahdgeeus! ¥rogensinst relarasied steel.
As can be_taken fromFigure 3, the two side walls 4, 5 are further provided
with awBALFi $Piclprarecthres ilaelivedidorvsheogennerkd osupidsht ithg structure 3

suppor t.i engsafety. gades2 ri.Qel ¥ p i % wist h Q%% pr.@tection
devicegkggokgrpﬁerp aXFﬁngr (83?5??%§n§ %GESngggng% gulatf@h %'egg% are
i nt eri eubpolredatedtonctheesBdaavwakl aadrowialy twkegeakébyed course being
directed toward the floor 18 of the vehicle 1, and adapted to
the lower areas 4’, 5’ of the inclined side walls 4, 5 of the

safety cage 2.

The doorways 13 for entering the interior 7 are located in the
upper area of the safety cage 2 to ensure optimum protection

against mines.

The walls 4, 5 and 8-11 of the safety cage 2 advantageously
consist of armour steel. As can be taken from Figure 3, the two
side walls 4, 5 are further provided with a ballistic protection
device 14. Moreover, the supporting structure 3 supporting the
safety cage 2 is exteriorly provided with a mine protection
device 15. Further, a liner (partition) 16 and an insulation 17
each are interiorly located on the side walls 4, 5 of the safety

cage 2.

For hanging in into the supporting structure 3 (Figure 4), the
safety cage 2 comprises protruding pockets 12 (see also Figure 2)
at the front and at the back on the roof-side wall 8, which are
opened downwardly and resting on the supporting structure 3 by
means of which the safety cage 2 (Figure 2) can be hung into the

supporting structure 3.



cage 2. For hanging in into the supporting structure 3 (Figure 4), the

safetnggggggkééyigises protrudi ng pockets 12 (see aﬁé@/EbgHbgéélgsgg t he

front an ack on the roof-side,wall 8, which are  open ownwar dl y
and resting on the supporting structurk 3 by means of which the safety cage
2 (Figure 2) can be hung into the supporting structure 3. WD 2007/057154

PCT/ EP2006/ 010899 _ 7 t f et 2.b t 19
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t he rogfpSoetindessaietyreage (Rigsrsnde Ltangee thantthad sahet yoeage 2. The
arnms 19 of the supporting structure 3 are greferably just as wide as the
roof 8aB¢aghetBafee9f chgef o2the pgafervnaRIe e? ni BrEefARNLCBREAThENBROYNBed such

as by o) i de a eets 20 i . hei i.cakl r
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of netplesbeshby 2juebl aguelgyeraanthg rodvd shefstHe wafktof chhe 2safety cage
2, then _the course of the power flow between the supporting structure 3 and
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for vent openings or the It 1s understood, that wthin the
scope atréahgednventtbase hampéq, phakgtaglinwal raba fredtiksedr bgageanstc. into
a vehicle b

f ket ., th t rudi ket 2 b
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supporting structure 3 and safety cage 2 can be adapted.

From these pockets 12 and ears, respectively, protected areas 22
result on the cage roof at the side which can be used for vent

openings or the like.

It is to be understood, that within the scope of the invention,
namely, hanging in a main module or cage, etc. into a vehicle by
means of pockets etc., the protruding pockets 12 can be modified,
and are individually adaptable to the supporting structure of

the vehicle.



List of reference nunerals 1 wheeled vehicle, vehicle 2 safety cage 3

supportin r 4, 5 side walls 4', 5 |ower a i ine 7
interi% 0?3%@'}@#‘&) wal | 9 (floor side) wall 1o£§?’?ﬁﬁ?°§?é§§°§gp| 11
(rear side) wall 12 pocket (ear) 13 d%ormay, opening 14 ballistic
protection device 15 mne protection device 16 partition wall 17
insulation 18 floor 19 arm of the supporting structure 20 netal sheet 21
metal sheet 22 protected area a wedge angle tilt angle of the floor side
wal | s WO 2007/ 057154 PCT/ Epdoefo refegengecnymezale  Arnoured vehicle with a
safety cage (2) accommodating the crew of the vehicle (1), wherein said
safety cage (2) is

1 wheeled vehicle, vehicle
2 safety cage

3 supporting structure
4, 5 side walls

4', 5! lower areas

6 waist line

7 interior

8 (roof side) wall

9 (floor side) wall

10 (front side) wall

11 (rear side) wall

12 pocket (ear)

13 doorway, opening

14 ballistic protection device

15 mine protection device

16 partition wall

17 insulation

18 floor

19 arm of the supporting structure
20 metal sheet

21 metal sheet

22 protected area

ot wedge angle

tilt angle of the floor side walls



el astically supported in a supporting structure (3) of said vehicle (1),

char ac t said safety cage (2) is provi i de at
t he fr% tﬁéﬁﬁpééhiﬁg back with protrudi ng pockets (€§¥(9§ﬁb§§/§$§58§ened
downwards and resting on said supporting structure (3) of said vehicle (1)
by means of deformable nenbers. 2. Arnoured vehicle according to claim1,
characterized in that said safety cage (2) bears on transverse arns (19) of
sai d supporting structure (3), in the front and rear roof areas. 3.
Armour ed vehicle according to cl ai mCtadMBc| ai m 2, characterized in that
said arms (19) of said supporting structure (3) is just as wide as the roof
(8) of said safety cage (2). 4. Arnoured vehicle according to any one of
clainsll toABpourddraehecleedith ahaafadﬂitageakzrehutommedanﬁnganhbe

created by neans of side petal ets beln vertically or _obliquely
arranged. SCI%Yn%grEhev%ﬁP&Fg azé rdWhé Nangt @ag?t¥I8P§§ ?

characteri zegd, sp; thai Séﬁﬁp@?@éét§n(&2%uﬁﬁ8r£§§ eQ@?uQﬁurEEQ@§ 8k QEE@'
sheets (21) running d% l1quely into the sid warl | said safety cage (2).
6. Arnouredvekhitéel hbcochangctgranydone bhat;l adig &atfetﬁ caghar(@¢t ési zed in

o0f -3t de SHESTIS60-SRAEhal PeE Ve S809F o57E5h SCx) ERB00E) 61BBBS HB L8, o)

of said safgiyteadendZpobR¥EsSYRS anyhabhYafe BpEhd@nEavnwA¥HSEanand said
side walls (4, 5) have a wedge- shaped course narrow ng outward
restlng on said supporting structure (3) of said vehicle (1)

by means of deformable members.

2. Armoured vehicle according to claim 1, characterized in

that said safety cage (2) bears on transverse arms (19) of

said supporting structure (3), in the front and rear roof
areas.
3. Armoured vehicle according to claim 1 or claim 2,

characterized in that said arms (19) of said supporting
structure (3) is just as wide as the roof (8) of said

safety cage (2).

4, Armoured vehicle according to any one of claims 1 to 3,
characterized in that additional reinforcement can be
created by means of side metal sheets (20) being vertically

or obliquely arranged.

5. Armoured vehicle according to any one of claims 1 to 4,
characterized in that said pockets (12) are fastened by
means of metal sheets (21) running obliquely into the side

wall of said safety cage (2).

6. Armoured vehicle according to any one of claims 1 to 5,
characterized in that said safety cage (2) has a hexagonal

cross section, wherein said roof-side and floor-side walls



7. Arnoured vehicle according to claim®6, characterized in that said
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characterized in that said supportingl§tructure (3) has a narrow ng
wedge- shaped course being directed toward the floor (18) of the vehicle

(1), and which is adapted to_the |ower_areas (4', 5') of _the inclined side
wal |'s (4, 5f80f% t® gﬁfgtﬁaéﬁbg Eayec é??APﬁﬁﬁrEHb§Eﬁ%EF@1;¥carding to any

one of clainsriz68c81 c6hpEact shiizediinsthat waaid shdesywahhge(4, wahget said
safety cage (2) are provided with a ballistic protection device (?4) on

t he exterioshaped Apuvaeedavehwehg avtweddhy.to any one of clains 1 to 9,
characterized in that a mne protection device (15) is exteriorly arranged
on said supporting structure (3) supporting said safety cage (2). 11.

Armour ed veli-eberagCoeHiflet acaBydong eb elaifte] tRatlctethaeactarized in
that the openings (13) being |ockable by means of doors or flaps for

entering anthet serdi vpAgesandredareryseaye fefiare Rir &hgedloret H8)area of
said side walls, (4y Bl BROVELLNgsvaLRY Lhee (6).

8. Armoured vehicle according to any one of claim 1 to 7,
characterized in that said supporting structure (3) has a
narrowing wedge-shaped course being directed toward the
floor (18) of the vehicle (1), and which is adapted to the
lower areas (4', 5') of the inclined side walls (4, 5) of

the safety cage (2).

9. Armoured vehicle according to any one of claims 1 to 8,
characterized in that said side walls (4, 5) of said safety
cage (2) are provided with a ballistic protection device

(14) on the exterior.

10. Armoured vehicle according to any one of claims 1 to 9,
characterized in that a mine protection device (15) is
exteriorly arranged on said supporting structure (3)

supporting said safety cage (2).

11. Armoured vehicle according to any one of claims 1 to 10,
characterized in that the openings (13) being lockable by
means of doors or flaps for entering and/or servicing said
safety cage (2) are arranged in the area of said side walls

(4, 5) above the waist line (6).





