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MULTI PLE WEAPON SYSTEM FOR AN ARMORED VEHI CLE FI ELD COF
THE DI SCLOSED TECHNI QUE The di scl osed techni que

W0 ed0agx1t 0 anmmunition in general, and to net hedenzaoa/000918
systens for activating a plurality of weapons from an

b s HPLE ME AR A STEM EQRAARNIEHRER Uiniche

of a vehicle, such as a cannon or a gun of a tank, a
sub-machi ne gun on an arnored vehicle, and the I|ike,

in order to PIEKP OFTHEAMSTEOSED TECHNIQUE' i ng
position. Systens and nethods for changing the firing

posi t i o hef disalsised teshpimuearadatasotorammunitionrin ged@ral, and to
Patenf No.,K6 4, 326,446 issued . to M nusgn, nd entitled

me &gt XSHemmei ?&3{ QFSW@FWQO? Wit i waapgisntdrom an
' ' t nismfor elevating a gun froma
4’?’?3?@?%@% g‘rea'\?@%@r e. The nechani smincludes a

bracket secured to a turret of the tracked mlitary
vehicle, a lever, a first power cylinder, a second

pover cyBACKGRQUND QB JéE DISCI:QSED TECHMQYE

l'i nkage includes a relatively long link and a

rel ati vl ip SRSEESANNRY MBpYe pbihec Megapatt i dasvehigle; ssuch as a

e i Vot pnectian,_ a_second bracket pivot .
BBAREC: 890 & VK. 8RB R Gut oA ccfidiRt vapicle, and
the! ke, Vi YordlRe' o Ididtke ItRel dh fdt’ fle Hiifed 'fmﬁé;[ position.

pi vot connection, a second short 1 nk pivot connection
Systemst and dnetiwds fornshanmging thenfiday i pusitidef such a weapon
relatively long link includes a first long |ink pivot

aER HROMN a second long |ink pivot connection.

Bh

The | ev igcl udes a fiLLst ver pivot ,connection and, ..
second _ﬁfg/e'?at&ﬁo@?co%hégt‘}ﬁ 'ﬁﬁ'd‘g% tloni'\ﬁ%lgrl“é%%’_?' @i"@otent'“ed
“Ei?uRﬁ@%t bP?\ctdétfrgg@IY‘é?émof‘ort I’E%vﬁﬂﬂg' AehUtRR A" fibréiPect{ed to a
recerver pivot nriect1on and ‘a s&cond recelver pIvo
neachertismorfor Téleviingt al guﬁr fionyoa fragkedt hilitary vehicle. The
connected to the first bracket -
mechanism includes a bracket secured to a turret of the tracked military
vehicle, a lever, a first power cylinder, a second power cylinder, and a
toggle linkage. The toggle linkage includes a relatively long link and a
relatively short link. The bracket includes a first bracket pivot connection, a
second bracket pivot connection and a third bracket pivot connection. The
relatively short link includes a first short link pivot connection, a second
short link pivot connection and a third short link pivot connection. The
relatively long link includes a first long link pivot connection and a second
long link pivot connection. The lever includes a first lever pivot connection
and, second lever pivot connection and a third lever pivot connection. A
receiver of the gun includes a first receiver pivot connection and a second
receiver pivot connection.

The first lever pivot connection is connected to the first bracket

pivot connection with a first pin. The second lever pivot connection is
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pi vot connection with a first pin. The second | ever
pi vot connection is -1-connected to the second short

wo 2ovE/0pieyDt connection and to the first recei VBCT/IL2004/000918
portion of the gun, by a second pin. A first cylinder

HORER P, B S Y S SeRRLERRLE 08 v
réesiver PoPticH of Me GRIM B & Yocohdt pig. fA fisdt cgiiﬁvotér connection of

cylinder is conneCted to the third I ever
the finstcpower lwylindénis tbnpecatedAtcs tum third WHWraoklet pivot connection

connection of the second power cylinder is connected )
by A tREDLBINy d\ S BIStom iodi enineddioneef itoa fisgt powertgylinder is

Bhflere R ThE M’ B ddyEhePEReRISade miTodEEHIE, A second
cOMAEICEbMedibrof thd BeBbAd per b)?lﬁdérqggqud%té’d ¥&%he third

connection Is connected to the fi short ['ink pivot
shortrizdd pivot bpnaestore biyta fifth.pifhA sexorrbpistowy réd @lnnection of
I vot connection is connected to the second bracket _
the second hewen einger ds cengretedintherreconddeaaiver connection
ol t es. of the fi.rst short.|ink connection ,
oY sPi . Sh YR ind 1Fk ik edtiistion B epBRegedBrine first
i1 vEes Ci i jRa i t :
SR ot 5 6or? B4 TR RTS8 1680 pivor
cohreskomng cawmsoted 10 Vind sEpumk bracketr pivepassthedtioht by an
by a second vertical spacing. The nmechanismis

eihiR et ed such that the first vertical spacing is

P o538 s it Mo it E8nnocton
: c _ . - : o .

o1 Resk bt ShBreh LRI ol 5aled St st et

spaciagt i Ma¢ eithaginaryddiorizontilapigndd eofe tigy athiren shbrtt ek pivot
gun, the second power cylinder is activated and the
connectigioasd el secnnd receiven piviol arosuectisnRancespaderd apart by

oSl Gk e TRt ELfotubiloucn nat ne
o ; T i .

5 OIS SpAciy B ML SELL 14 L8 e Blctlo i Broer o
raise the gunavdrtically abwoé the taeebadd PhaPitainthd tHe §uRihdRizontal,

thlei fﬁtrétn%om%?ncs:ﬂllinder is activated and the second power cylinder is
de-activated. In order to change the elevation of the gun, the second
power cylinder is activated and the first power cylinder is de-activated.

US Patent No. 4,446,772 issued to Eggers et al., and entitled
"Large-Bore Twin-Weapon System for Combat Vehicles", is directed to a
system for lifting a carrier of two weapons of a combat vehicle. The system
includes the carrier, a first pivot, a second pivot, a third pivot, lifting means,
aiming drives, a main support bearing, a step bearing, a journal, an
eccentrically formed bearing ring, a first support arm, a second support
arm and a hydro-accumulator.

The two weapons are supported rotatably at the carrier. The first

pivot and the second pivot are connected to the carrier by the first support
2.
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aimng drives, a main support bearing, a step bearing,
a journal, an eccentrically forned bearing ring, a

wo pooso3mupport arm a second support arm and apPCT/IL2004/000918

hydr o- accunul ator. The two weapons are supported

SR gk OO AT oS Bl STk o, apo tne

SEER tpivat aFdcanfiebt] $6 ARBACSHMPRP Vehi¢IB) The lifting means is
respectively. The first pivot and the second pivot® are

commecteddot the barreemiattheethird pivoTlaed td the dyaeemecusnulator.
onnected to, the carrier, to the third pivot and to .
The thydRivelcis sRmmecied toHbersamBabvobicls sThemiming drives, the

i T laing dri .the main -
R, SEBRBE ARG e Seaf b L e b0 dpoateg within
th@Caa efbr W hBiaﬂnﬁng ditfd isClocaldt® bahwbes tHé'Mgid Support bearing
| ocat ed between the namin support bearing and the ep
anchthe gsted egring. ribhe jcumahiscoadetted te the apsapamandoto the
the aipmng drive. The position of the journal and the

EURBHrYEe al tered when the eccentrical ly forned
' i s rotated.

manner o HeSBishoSL e Bufil ARG e oGt Gre SR when the
R Mo BN ST R Pen e DB Thtfel. n this

rmhanee dpewedpens ars pomivaimatild tohe predetainihedtdistapce. The
|.ocated on a first rotating axis, and the third pivot
qiging chivedtransmits ek targlueotoathienigusRalsfor thanging the etewation of

BSUSEBBL T ot AL 4 A 50480 o B e on a s
0B A RO oAl 4 HERBRYG s T

gartiet and the weaponstare lifedd byahahwstiorohtid Al daxaeculiulator,
by a rotary device on the conmbat vehicle. US Patent

the. litingo meayts i andidbiet third mivat Eacheweiapiosd is \Waigbtaimable
(REpERieyi he Bold aimife cf emdaabi s alteCtedkby iation of
tR¥SEGMbaPaldtfER AbBRt h Hlghf axis, or by a rotary device on the
combat vehicle.

US Patent No. 4,601,230 issued to LeBlanc and entitled
"Weapon System", is directed to a manually operated multiple weapon
system for an armored vehicle turret. The system includes a main gun, a
coaxial machine gun, two four barrel automatic grenade launchers, a
turret, a basket assembly, a rotor mounting assembly and a hydraulic
cylinder means. The turret is mounted on a roof portion of the armored
vehicle. The basket assembly depends from the turret. The rotor mounting
assembly is mounted to the turret. The main gun, the coaxial machine gun
and the automatic grenade launchers are attached to the rotor mounting
assembly.

The basket assembly accommodates a gunner and a

commander. The basket assembly includes an ammunition storage box for
-3-
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coaxi al machi ne gun, two four barrel automatic grenade

| aunchers, a turret, a basket assenbly, a rotor
woRusnssgl assenbly and a hydraulic cylinder neRp@BIL206w2000918

turret is nmounted on a roof portion of the arnored

HRENL B BORBT gtou BB O RYAS G WKED BREtERY f Bhutes.
ddifipaRhieriUand tAemaAayi alevaioh aﬁdguwdag bly. The linked
automati c grenade [ aunchers are attactied to the ‘rotor

ejection nthudes eghidg. thiehejéctekleamananitiony links orvomd #ieanain gun
unner gnd a commander. The basket .assenbly i ncl udes
t Fplégehmﬂﬁi B8t Areigaling xassrmbhy,f detd neaneempearisrents The

j u ' ej.ectjon:chutes. a conpartpent. ..
R e 5 BBy R e BRI BV bection o
thenE%beﬁla?ﬁt g§§e§hé'ﬁ<93tr@“5?§s§ h§nﬁl REUMES MY thalh gun. A
links fromthe nmain gun through the rotor nounting
raaskinel gun ammunitorcsiopage boxtis pdsiticne i the turrepndeeding
to the outside of the arnored vehicle for ejection of
amEysitignto the cgaxiat maching gusy Ao ughumeshing gun fead chutes.

TR MR oIS ey, R EVOG Rl Realf 198 rbfy mquinting
a‘é%%ﬁlg AR b QﬁeQH%t.t TheUSheABON ARdYetrahsH W%eflxdraulic

The hydraulic cylinder neans 1s pivotally attache

ayliedeptranroiaiesgthesstobinountidgtassembiyrret . The
extension and retraction of the hydraulic cylinder
neans r dhgt@anugé eleyaliomand tiggeaessemibly inmiedesauaandle, a

pgtnﬁ%,?é ;g%g’étgfod’%t%%%%@@n%ﬁ@eﬁﬁ?iﬁ%&fﬁ&ﬁcﬁi%ﬁgﬁgﬁﬁiﬁ@%ﬁe .manual
PR 2ddigaPRRcemBly; 1t FUbrRinhbLARP BIGERES BN fres the

maint genhakslithei bahdlends! tutied, 0ees dedir Bekea®dembly is turned,
turned, thereby activating the punp and pressuri Zi ng

thexelyy @ciivatiogcyihe npempreand . prassurizing t hiegdwrdraulic oaylinder
N S e N ARG SRS R
when the trigger button is released, the firing stops.

US Patent No. 4,616,127 issued to Whitting and entitled "Fire
Control System for a Vehicle or Vessel", is directed to a fire control system
for a vehicle to compensate for the roll, pitch and yaw motions of the
vehicle, and provide the true target motion to the gun, despite the gun
recoil and the rocking motions of the vehicle driving on hilly ground. The
vehicle is fitted with a spring-suspended chassis on pneumatic tires.

The fire control system includes a turret, a gun, a target tracking
unit, a plurality of servo control units, reference orientation means, a
plurality of angle data transmitters, a data processor and a fire control
computer. The target tracking unit includes a radar tracking apparatus, a
laser range detector, an infrared tracking unit, a TV tracking unit and

optical detection means. The fire control computer includes an aiming
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US Patent No. 4,616,127 issued to Wiitting and

entitled "Fire Control Systemfor a Vehicle or
w/e®smebisi1is directed to a fire control systenrdDIL2804/000918

vehicle to conpensate for the roll, pitch and yaw

oot e, MY Gadioidat, RoRYERTon Uiyt Rt S @Rbormation

ursitki ng notions of the vehicle driving on hilly
ground. The vehicle is fitted with a spring-suspended
chassi s Tde gusugsanounted en thaharret.r Ehe datrebls mtatade about a

AR oG B R D G v i
T W
i§ astaNiafly - cortfedtan ORith tthackirret. dihd ta liﬁé%ﬂ(irz%ﬁﬁﬁla&an rotate

tracki ng apparatus, a |aser range defector, _
abdutaa third mxik paalleliar, ceaxial withakerfiystiaixts, amtl abbutalfourth

detecti ans. The fire control conputer includes an
%'Wﬁ@af‘fﬂ-"gﬁ? ﬂ'\e (}Rherat or, a first coordinate

[ ' sfor Lon, unj i he, qun, i
mount ea 0 PREq GBfiur LS e® FBbhRRet i e fiBifig oun,
ther &rgdtitradlehg At c Yha' dafa ?rb(%@fss&f drief C}'Vlﬂtﬂ! e fird Néontrol
gun i S novabl e in el evation about a second axis
qoanplies] Thet hefesrice Todehtatipet trearis ngndnithei sangle data

bi axi al |y connected with the turret. The target ] )
tiansmitless @tet cenegted docthaobirreta thai gun.athestargehitiasking unit

B SR 108 AP el 08 %08 b et wi
tRE fa ffRA MRIKRTY %It%rgﬁ\?/ith%éffﬁe dd?ﬁrcﬂgﬂwéﬂe{_t ar get

tracking unit, the data processor an he fire

contr ol Thenfirgt eontréheongfider catcudaicsnbimingnvaleasfornle gun,
the angle data transmitters are connected to the

acGPréng tonthegangle med: anga detadiamdhentargehtrasking unig, and
o bRAI BleRIRN Bete, JRin B ESR Bhialr SAE e
figgmrg@g%@h;%ﬁ opggatfgeﬁgﬁwec WS R biffts SRR the
calculated aiming values.

US Patent No. 6,269,730 issued to Hawkes et al., and entitled
"Rapid Aiming Telepresent System" is directed to a system for remotely
aiming a firearm at a target. The system includes a hand controller, display
means, a pointing device and a control unit. The hand controller includes a
portable viewfinder, a two-axis joystick, stereo headphone speakers, visual
indicators, a tactile signal generator, and a plurality of controls. The
display means includes two computer display screens. The pointing device
includes a firearm, a carriage, a base, a first rotational mount, a second
rotational mount, a first linear actuator and a second linear actuator. The
control unit includes a microprocessor.

The firearm is mounted to the carriage. The carriage is

connected to the base by the first rotational mount and the second
-5-
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according to the angle and range data fromthe target
tracking unit, and according to orientation data from

wo b@swosfeer ence ori entati on neans. The fire conk@DIL2004/000918

conmput er operates the servo control units according to

. _ . 7
IBEAA OB TS oaldPi € Bl3Bhelo e RS R o e
d&lriegfee SERG &@ér@dﬂlmeﬁardaéﬁ@&@ﬂ i Cattached 48 ﬂfé’ first rotational
renotely aimng a firearmat a target. The system
mocint dewl to Iﬂaeud;amageoTFherf;rsuwetaitl@ynalmmrmt etatesnthengarriage
a.cont r unit. The hand controller

3’§\ébﬁ§e@f8g aa%tva%lp k$| BRPIRtely yericaki Ehe cﬁﬁmw rotational
B oPRBEPIRY SaRBidk &ong i Mo AETYRH i€ ammgpyimately

HAovezshigp! ay neans incl udes two conputer display

screens. The pointing device includes a firearm a

carri agdlhea hasd, canfroliett isotannheciad nouthe corsteslonmit by a
a first linear actuator and a second

r ot at | onal nt
trangrmissien &% Thacansral unit fransmitecelagddcal control signals to

B R BEEAhTB EE U e i sl
trarsrhigsfrtrheaas. 'Fh'énboﬁigﬂtt%lh%lsﬁﬂég%reéﬁ%ﬁjééli Qnﬁl live video

mount. The first |inear at attac

iege ahthet areain thee vicayty. offthe taegonals Welleas thae tusaat pointing
i.S attached to the first rotational nount and to the
éﬁqtioavgéf eriser iopgrates he baad eenirelleroacerrdinghto the images

GEHq EdALRE dhibkhefie THE Hhutol RS Hekstical contro
GGhalsags tﬂbOﬂGStahﬁ@gP“éEtQé{ WAHCthe S oO)h'n@é?e é’tuator to

hori zont al hand controller is connected to

antoateotheufirst Imear actaator ssd dhe cdond m@arcaaﬁja@br l&bdordmg
transmits electrical control signals to the first

tpitheavigaalsuerasiveddran theehard eentiolleearThe fisst ingarvaatuator
| | Th

ik e ettt dned a3 rairAevee 3%5'81%@25'5%?51%@%%5 and

thé s‘e'&%nH' &8 fbpctiVBR. THOENIRS Wt prétuddiea First &Mio signal

poi nti ng
and a second audio signal at the stereo headphone speakers, according

to the actuation speed of the first linear actuator and the second linear

actuator, respectively.



direction. The user operates the hand controller
according to the images on the conputer display

WG e0emsss11 The control unit sends el ectrical coptT/ml2004/000918
signals to the first linear actuator and the second

and-the- sconiMARY BF IREDIFELOSED febFRudiE " '
si gnal s | %e&m@%gpr&tm% g%w%&kﬁﬁpe QoW a novel

| i near actuat or the se | near act uat or” nove

systewar foragaoairmngthidie waapinsaxes andahbe wsttierd & i different
respectively. The control unit produces a first audio
eonflgyratipasa second audi o signal at the stereo

headphone speakers, accordi ng,to, the actuation eed ,
5 of tﬁe g?r CPT‘??&H‘B a‘@ﬁlﬁaﬂtﬁ gg'ﬁﬁlqsﬁé* 3@€6Hl§1qq’n re is thus
1Ak £ -6- .CE . S
AEAU o 08 ot M B PR B, o
weapodemauntvalplansgitye of fweapons,ng wégpos 3R methanism, a

| and vehicle to different configurations. n accordance
plueality o8 rapwppoRletanishaisansing heechanismy @nchablaast dne user

S T S S B e e
10 agllézencgumlggvgnﬁ thec ggpéﬁ‘ n%u’?llt.ufﬁle'\ﬁlé?B{)g;@é\/ﬁ%e megchanism is

sensi n chani sm and a

doupted betwedhehbasr e olint khdxRBMEShoh IhobMe | and
vehi cl e_ The weapons are coupled with the weapon

mount . Tie msaon ehemvients aee icaniptad Withcatipdast dres wédine base
e nount and t he weapon nount. The npvi ng

th
@Pﬁﬂﬁn WeAPoR, FIiiNtyithe Weapens: apheWsth the iearon moving

R TS B ke BB b e of o
15 WSAPOIe thovinth ted We‘%ﬁﬁinsoﬁﬁd obith five ?ﬁg@%oﬂﬁﬂﬁhe ;d%%r interface

_weapons and with the base nount. user interface is
is copptat withhthehweapapsnthe weaposamavimp mecharksimnhs moving

he vin l enrents, and with the sensing nechani sm
eﬁ@f@e\%g%po%\cﬁowﬁﬁg t?\e sensing mechanism. The weapon moving
mechanism is operable to move the weapons between a plurality of
configurations, and the user interface enables a user to remotely operate

20 the weapons.
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mechanismis operable to nove the weapons between a
plurality of configurations, and the user interface

wenabhew1a user to renotely operate the weaponBCT/IL2004/000918
- 7- BRI EF DESCRI PTI ON OF THE DRAW NGS The di scl osed

¥3ICPSI ??g ﬁlEFPﬁ%?Mﬁﬁmggﬁmﬁgﬁg?aken in

conj unctrhgn dYMdIcB‘séd‘ GelRAuRISVill Todhigers fd)&d”ﬁnc} dpreciated

pers ective view of an exposed portion o
lly frempibe follstvimg idetailed descripfion daken in conjunction with
co fi uratjon onstructed and operative in accordance
B ‘glﬁ‘g&iﬁdﬁh'ﬁg‘nt of the disclosed technique, and

T ustr SR B8 %”@FKS%CE#%W?»?& f % gxBafed NSt a land
ETRRG e  TERei I € S I, PopRoR R B3 e and

operglore #y siceorddnde withean embedﬁmaht of theidisclosed technique,
Figure 4 is a perspective rear view of

f
agﬁgnl%éagj"ogd@'ﬂﬁdﬁh@ei he | and vehicle weapon system
h {. t tio
B gur 8“%‘@#% 3 8 8 REhefla b afaloh ot & SRRk Bah@ndt the tand
v@ﬁifclé% téﬁ\]n@if p@@{él 1€ Wweapon system of Figure ,

|natransportat|onc igaration; Figure 5Bis a

detai | Piguspecisi a pessprectiviecironf v@%oéméﬁﬁoﬁ@tﬂ fpo@!br@fof the
the | and vehi cl e weapon system of Figure , in

anchyriysle weaaﬁn&yﬁtergmfd?lgure dt irFagdatic §ring FacxylﬁlgeJrSMDn

is a delt_.'all erspective side view of

portion ¢ he'SI RETIREGIME re('ﬁéa‘ﬁgw gfyé'tegﬁ%(B S?‘f&@l‘"@"lc’f the
land avEreTR r\ﬁgag&qf 'sgﬁféffg ?ﬂe QHJ €150 Safotfiet 2istatic firing

perspective side vi exposed’
configuration;

Figure 5A is a perspective top view of the exposed portion of the
land vehicle weapon system of Figure 1, in a transportation configuration;

Figure 5B is a detail perspective side view of the exposed
portion of the land vehicle weapon system of Figure 1, in the transportation
configuration of Figure 5A;

Figure 5C is a detail perspective side view of the exposed
portion of the land vehicle weapon system of Figure 1 in a combined
configuration;

Figure 5D is a detail perspective side view of the exposed
portion of the land vehicle weapon system of Figure 1 in another combined
configuration;

Figure 5E is a detail perspective side view of the exposed
portion of the land vehicle weapon system of Figure 1 in a further

combined configuration;



portion of the |land vehicle weapon systemof Figure 1
i n anot her conbi ned configuration; Figure S5SEis a

wa@ledogiob3eper specti ve side view of the exposed peet/a@a04af00918

the I and vehi cl e weapon systemof Figure 1 in a

further ' onfi ation: -8-Fi gure bFE i

det ai | pﬁegls]%fke(I;E?“i-d v% %] ewélfévégpeFﬁgge%égsg%%o&t iﬂzﬁ‘] %)fposed
poveionast thve harsd & aMia @q»veépfys_éh SPseemFbP Figurk #Mnda further static
further static firing configuration; Figure 6A 1s a

fyingcanfiguration; vi ew i |l ustration of the weapon of the
system i n,anot her transportation

. Figure, , . C !
confi gu%gp'iﬁ},%AFisg@lrSé’h@g‘@téc gide: Miawillustigtion of the weapon of

b t h t f Fi. :

! siotdr ol 4y HFRRRD P SSRGS, L

schemat iRjggred 8BVised dohlewsaiAkid vighy il%‘%tl‘é‘ﬁ?ﬂ"é‘f fle WeBpon of

system of "Figure , in another conbined configuration;

theqystern ofsFigudetiain ahotiver giatis fiengiconfigueatio: t he

exposed o_rtiggo_of the systemof Figure , in a further

static fﬁgwﬁg i @ genemalic siete wiew illstiationeof the weapon of
o . ti ; i ¢

SRR RS 5 oS RO B A Bako 0

anot her QN P8 LCIS{i|Fro M |bé’t%'Pe%E9e it Jﬁ@ expdSed portion

detail perspective side view of the exposed portion

aftbesypttem of Figawe d, ,inianfmﬂnlwnstdﬂmﬁdrag_mfrﬁ'@wr@ﬁdn@rand at a
of .Figure 8A. -9-DETAI LED DESCRI PTI ON THE
#0Mhe di scl osed techni que overcones the

di sadvanrt SqRf. the prior.art b roviding a system .

whi ch | B9 T8e8R-isoH RePPEGG TR ine of i efndtad portion of
eSS 00T B SHLBRr R o A0

| over i nfigure @Basna tietall perspective side view of the exposed
portion of the system of Figure 1, in the combined configuration of Figure

8A.
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retracted configuration, and for raising the weapons
back to a conbat configuration. The term "l and

wo elvsobasil herein below refers to an arnored vebdTII20@&%000918
wel | as a non-arnored vehicle which can travel on

oround BETARED YRSCHPTION B IHIEMSORIANS

wel | as 1Ehe/fdis@lb§e6Ct@éhhﬁjh@rdﬁe%&hétseﬁ\eb)dlsaadwfﬁéges of the

bei ng. The | and vehicle can nove on wheels (1.e

melar'rdbyvprc)wdmg aasyshen |whichr mludes (@ pdeuralrty aufkweapons
L ven, h as a tankh)a or a, conbi nation thereof

W@?Eﬁme@ Wespomeab; he rnedatedremotely fram mﬁ;gdeaqf the land

' I
BB ORIT O 2t Mttt
regictsd c@ﬂ@uaamabhwefdfrawgm fi5d %Néé’% Puie 1He %mbat
the horizon.” The term "azi nuth herel elowrefers
aondigusatiaront al direction of the weapon expressed as an

angle relative to a reference direction. The term
"rgof " ﬁj |ﬁ”BeIQ|éWd vehigle” therginp hrlpworretars faran armored

D UL A A Rl o

l@fﬁd t\}éfhldlé%ﬁf BBI £ BhmdAiweey %Hfﬂlé( éh%dt rom t e}ngepted or

herein below, refers to a di stanc away

r@e*fcﬁemmﬂrolled)m wetlast @ vehinle eeclipibd 8ndrsbetatdd bByaehuman
perspective view of an exposed portion of a
&e dard elpele §;ﬂ@t EMOVE an swheels fiie.i igheel driven), on

d 100 d
TR B P AT T i B e
h
RORINTTY RAC elutiord HorbEPhBloWPER(BES f I dndfillr diStance of
a Weaponatdlativeto ahb! orizohi. ddence, Oé positiveaBibwadidinCteders to an

weapon system of Figure Fi gure is a perspective
anglm abevedhetharizere anssa lveo«aluﬂ refiess tauath argledialow the

SRR L Berein BesBchiblst e id Brigouta frecton
o s SRRERCERBISSSER & an A5l /1 fEBfBoton
The term "roof' herein below, refers to a panel of the land
vehicle to which the weapon system is attached (e.g., the top surface of
the land vehicle, the side surface of the land vehicle). Accordingly, the
term "height" herein below, refers to a distance away from the roof.
Reference is now made to Figures 1, 2, 3 and 4. Figure 1 is a
perspective view of an exposed portion of a land vehicle weapon system in
a static firing configuration, generally referenced 100, constructed and
operative in accordance with an embodiment of the disclosed technique,
and installed on a land vehicle generally referenced 102. Figure 2 is a
schematic illustration of a block diagram of the land vehicle weapon
system of Figure 1. Figure 3 is a perspective front view of the exposed
portion of the land vehicle weapon system of Figure 1, in a static firing

configuration. Figure 4 is a perspective rear view of the exposed portion of
-10-
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configuration. System 100 includes an autonatic
grenade | auncher 104, a mssile launcher 06, a primry

w@oousA8811 a secondary gun 10, a chem cal conpoR@TIL2004/000918

di spenser 112, sensing nechanisns 4 and 6, a | aser

[ t : e neg , q& stabi i zatjon, . .
B 8 Goicle” Weabon “aRiet oFidite. 12 M FotéR il firing
¢onfipuratiod. and 4), a weapon nount 30, a weapon noving
mechani sm 132, a plurality of noving el ements (not

shown) , Systenl tiGth in@ludeSdgasauMnamdgm@ammwm@r 104, a
h . th i ption .
FDeiuBEGar e, amimenGaun 198, Fesmrandary i i 9saichemical
. _ 10
OHBEURH dRPorREk T, SRsh maBATRAS a1 19, @ tacer
delgAgtorand, lcvrriolides 1204l 182ahestaBllikafibh \ss¥em 10204, a user

referred to as "weapons". t is noted that system1
ipterfacec 1 86e advase mowes128 (Migapes Fasd ays a(weaponanount 130,

i npl e autonmatic grenade | auncher) canoufl age units,
5 H%n%w JPeviRigs meghianigd |1 3§e.a RlIHGHtt iof puingyelements (not

. o t f
AL Hrhidet BERAGRR e AhySQ AT BE el PG Broscopes
(Mot shbwvrl) aun e rdek@fiptioH edrem pePw! alitdniaBé Sd’l‘éﬁédé Q8uncher
such as land-to-land mssile, land-to-air mssile,
o, imissidertauscher 106j peachary grir €081 segendanyagln 1d 0, chemical

mssile, and the |like, toward the target. Primary gun
cRFPeUNg f@aﬁ%ﬂé,‘»efnaﬂﬁaﬁ,en%w fmechanismssaidrand yi éimam)d laser

- . ' . ol 4
AL S0 B PRy B L B s ha
. deni . . . ) _

Ssiomso0 seingbal 008 pes AT SPERS (i9% dimpi
autemaitici gnenade amchergcanmoedlageasnits)iimamgrg systeids; and the

IQD) a foam(e.g., to solidify upon contact and to
liK8mobi 1 ze the suspect), a liquid (e.g., high pressure

v RSBl TR A SRy 8 ok
drek&des, explosive grenades, and the like, toward the target. Missile
launcher 106 launches a plurality of missiles, such as land-to-land missile,
land-to-air missile, antitank missile, guided missile, target-tracking missile,
and the like, toward the target. Primary gun 108 is a canon, mortar, and
the like. Secondary gun 110 is a machine gun, sub-machine gun, coaxial
machine gun, rifle, and the like. Chemical compound dispenser is a device
which dispenses a chemical compound toward the target, such as smoke
(e.g., to reduce visibility), a gas (e.g., tear gas, nitrogen oxide - NO), a
foam (e.g., to solidify upon contact and to immobilize the suspect), a liquid
(e.g., high pressure water to counteract riots, a compound which forms
into a web around the suspect and immobilizes him), and the like.

Each of sensing mechanisms 114 and 116 includes either one
Or more sensors or one or more imaging systems. The sensor is a laser

sensor, sonic sensor, radar sensor, and the like, for example for
-11-
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Each of sensing nmechanisns 4 and 6 includes either one
O Or nDre sensors or one or nore inmaging systens. The

W@ 2sos36is a | aser sensor, sonic sensor, radarPGBIIR064/000918

and the like, for exanple for -11-determ ning the

SpRFnand 1R /914 by theSerad ARNSEBARLEEn), Aperapvey, the
saAsDl 5 BOMattiricaINsSEsdMfdrvexanblel foraeRifiiriddthe velocity,
el evation, azinuth, and the |like. The imagi ng system

pecelecationyezlevation caritwthcand todjikevi deo canera, and
the lik The vi.deo canera can operate either in a .
visi bl o FRRJEAGNGEYSIaRgers WardsHsaupIes evidagEH video

| f : ' red, .and . .
iR ahShe iR, Shel Sl aidie: A pald, Yl A visiote
raidenof vaaslengiisebr a Ebh@)sibf@“?amg@%f%awéhgfﬁsc%&ﬁas far
enpl oyed for aimng automatic grenade | auncheP 104,
infesete neauninfiraredp &nd theslike g(erg.l@ﬁgtéisfisimdwayn@am forward

0, .chem cal d di r 12, an aser
@&&r&w&?@ﬁgé r%%ﬁﬁé{‘qrmﬁiﬁgi he frpagHseYsiam san beoemployed

. i L r.,desi atoy-1s .
R @ S S ere, bbb ok PRGN BRI Sod rimary
guscie, Seoonahgnnle, 130l eterieel Wb giifnsg, g 12, and
lasef r designatdrer 11&ctaward oihet htardet; t for abderastib@ndor target
air or an ice bed. Each of controllers 120 and

i‘%%ji@é'ﬁni’ ApAdae liker espect i ve processo[(_ (not shown). t

i . . . t
shown) . neienidfatt Pl i Ao RGN <Ris 68et Bivard the
falr gt ﬁﬁ%inﬁigsﬂ@;gﬁé‘ﬁéﬁﬂﬁm‘f, & cklon tRe taRset. TR ﬁﬁé@lﬁcan be

Stabilization system 124" operates in conjunction w

lanacheadgeither fokn Nandysshiole 102pratefrotrp asiotinerd igeatioreon the
rientation of the weapons. Stabilization system 124
é@ﬁbi suclastliprdoseandinor @ ice hath weapons according to

Lhe TOVSTEA!  CoVAELEAS 48,020, BAin e pargpective
BroRkssor (not shown). Controller 122 includes a target tracking system
(not shown), which operates according to signals received from sensing
mechanisms 114 and 116, to track the target. Stabilization system 124
operates in conjunction with the target tracking system, in order to stabilize
the orientation of the weapons. Stabilization system 124 stabilizes the
orientation of the weapons according to the movement of land vehicle 102,
in order to substantially keep the weapons locked on to the target (not
shown), in spite of the movement of land vehicle 102. For this purpose,
stabilization system 124 can include a plurality of modules 138 and 140,
for example to stabilize the elevation and the azimuth of the weapons. In
addition, stabilization system 124 can include one or more moving
elements and one or more sensing mechanisms, to provide the required
stabilization. A first communication interface can be coupled with controller

120 and a second communication interface can be coupled with controller
-12-



20

25

30

shown), in spite of the movenment of |and vehicle 02.
For this purpose, stabilization system 124 can i ncl ude

w@2@b0smhi ty of nodul es 138 and 140, for exanpbP@I/1i2004/000918

stabilize the elevation and the azimuth of the

p A L 14 Y,
128P8TeL] SHRBINGXnRIRDS 1t PANGT 22V EHARNERL gither via a
senductiyepatmorSwirelessipayi. de the required
stabilization. A first conmmunication interface can be

coupl ed aeh afdher wloving elements sandvel ie dheuiormant an electric
el (Caanitay SBrticmelos ineAn pleoise réetorlé?e’ctromagnet)
UL LA L2, " pomRALE TR i), ppeumate

adteator (e o, Pnealmatic | §ylinderat ahd (Bred like! RAEY of the movmg
el ectric not or, linear "electric notor, electromgnet

glementsi canctnclude Pewer, triamsnaemom c@lemerms such as gears

Y fevbefts. Braribas: ke Snchite o ARG cﬁa”rir”m”éafs's?m and
£35AB0k08 0N SRS bAE! AR T ased it

pHTERY guamo@éhals&@ﬁdér@pdnlﬁﬁ)'r€§bééﬁ\/él yplurality of

shel l's,” bullets, and the t'o be [oaded into
pri mary Wger thterfdceet2tiaciydgara pluesdibeof ivislial. intsdaces 142

interface 126 .inc¢ludes a plurality of visual
a1 drrased PRI Didaqe iateTesds Tng and: k. Each of visual

BFIAS T3 ML 108, 4 sl ol A58 Sade ey
st Gqphe) (D), Mot SR, OAESEED oy

qeosterepscopindlisplay), ibieoclEac dispiay, apemd;c&)pd]tmd aeedike. Each

46 and , 148 can be a keyboard, joystick, switch
otﬁ%'g%dn tertacasc A@eanﬁlbﬂéﬁ gaa bana, k%ybparde jpystick, switch,

A, LB P WSS AR 2 cn
|H1dé|\l§1|§cgeéd'?%gjtdlgto?’m\ﬁq@§F%ﬁ%%§m§rgﬁggﬂégﬂof s@oW?‘@? speaker (not
shewot)i ayd thee bker Bsepintesfactat26 can also include a haptic device
(not shown), to provide a sense of force, velocity, acceleration, surface
roughness, and the like, to the user (not shown).

Weapon moving mechanism 132 is in form of a four bar linkage
which includes a first link 162, a second link 164 and a third link 166,
where base mount 128 forms the fourth link. First link 162 is coupled with
base mount 128 at a first joint 168, while third link 166 is coupled with
base mount 128 at a second joint 170. Second link 164 is coupled with
first link 162 and with third link 166. Weapon mount 130 is coupled with
first link 162. Each of the moving elements can be in form of an actuator
(not shown). The actuator is coupled with first link 162, in order to rotate
first link 162 about first joint 168. Additional actuators can be coupled with

weapon moving mechanism 132, for example at second joint 170.
-13-
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roughness, and the like, to the user (not shown).
Weapon novi ng nechanism?2 is in formof a four bar

wo povka@sps1vhi ch i ncludes a first link 162, a seeponti2004100918

164 and a th|rd link 66, where base nount 128 forns

the f r [ [ 0 ' a
mount 124 VERRoe, Base buBL F2eE P HRRBRN il TS, weapon
inevirgumexthanism methwltbtvmb?éle&heﬁtss%@ﬁﬁﬂmlﬁbﬁ‘baﬂt?eges 134
Second link 164 is coupled wth first link 162 an

and i 3brarecall losated extespaptmlanslivehicle $02a@nd dd nnttn_enetrate a
iyl Fogrotdands %ﬁ&@h@%{*gﬁﬁgﬁﬁi ¢ BontiGution oF Rpﬁislon remains
TR W (o e Hhioing o RaaRledfic bl hpk space,
Dadilabte forupleestew hfémsémgﬁdﬂs\ﬁd%)f@fclhﬂﬂ'\féﬁ@%a 03.%ccording

exanpl e at second joint 7 - 13- The weapons, base
tﬁoaﬂtemdlm@apmf theudlisdased vweaburqua)vcmrgﬁrolmmaaQsand user

fkitags 26 S5 7o Faeede R it Bl 50 BF ATk oRklE 1622 and
Hence, CHRTeSnt 09! Ieiedr 4, 4855 FakEl Rubbb - not shown

(elthbpriRInahy COufrehRidrs direet WurBdmy r@hafét‘ﬁa‘?géébfec battery,

of the work space, available for the crew menb

repbargeadfie Ibattery chied loellp Penewabledpawer supplye (b.gdi ptmlbvoltalc
of the dI?C|O ed techni que, controller 122 and user

f
SYSteIPf o &9 hewral o eledrCwi sYsteMul wind ofoperaged  turbine),

suppﬁ&%gtp%\ﬁéﬁgbégg (%eg E%@S?ﬁdife ?‘ﬂife"l ﬁ{ﬁﬁ,rﬂFOﬁpVﬁmethanol

rﬁittﬂ@tga@fr'é%éctlv%oﬁrdtéﬁﬁﬁr ﬁﬁébﬂh‘é Pﬁétﬂgérnatlvel¥ each of the
rechargeabl e battery, fuel , renewabl e powe

wmmﬂrys (congralleph dCOvand di2Q, smlbmtlmbystemalzmluser interface
| ectric system w nd operat ed turbi ne), non-renewabl e
Ts&neWe30BPI INQ\ng. meshasisan1s 8ssand fthel mavigghelements can

A3 epREi o B8 oA Th LR BBRL gty T8P1 hawn) of

|éﬁ@véﬁﬁ;|él.262 stabilization system 124, user interface
, Weapon novi ng nmechani sm 132, and the noving
el ement €ordimoller 120 is coupled with the weapons, controller 122,

stabilization system 124, weapon moving mechanism 132 and with the
moving elements, either by a conductive, a wireless link, or a combination
thereof. Controller 122 is coupled with user interface 126 either by a
conductive, a wireless link, or a combination thereof.

Base mount 128 is coupled with a portion of a roof 160 (Figure
1) of land vehicle 102, external to land vehicle 102. Weapon moving
mechanism 132 is coupled between base mount 128 and weapon mount
130. The weapons, stabilization system 124, and the respective moving
elements are coupled with weapon mount 130. Ammunition cartridge 134
is coupled with base mount 128 and with primary gun 108. Ammunition
cartridge 136 is coupled with secondary gun 110. The respective moving
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i nclude a connector to be connected to the power
supply (not shown) of Iand vehicle 102. Controller 120

w0 20060888 ed Wi th the weapons, controller 122, PCT/IL2004/000918

stabilization system 124, weapon novi ng mechani sm 132

SR ko RREa IS WM mtid Fhactarls TR Bhid fith base

hdaUnt 928oupl ed with user |nterface 126 either by a

conductive, a wireless link, or a conbination thereof.

Base noBaselpmount t38ptan rojate in pdull icinoleofibaut @oveRical axis
ext ernal

{f?l;%](\z'y'lgé"‘izﬁOf“@ég‘ir}gl?ﬁwflrﬁ%”#%ﬂ%t%ﬁw'Q@Q‘“ﬂ@'nébaﬁﬁekﬁ"r of land

e a t 3
RalieenobesayH oS08, IERIAY ABMyESTh JHIE agger, the
azhiung of tise VB HEc a0 Wl Eishrvgdd weapon nmount  130.
Ammunition cartridge 134 is coupled with base nount
128 and Weapoprmesing gechogsmAhB2moves tharweapges 18&@ny of

upl ed WI h secondary gun 0. The respective moving

TAIOE@WIP&]?%” }9Walignsl ed wi t h vveapon rmV| ng mechani sm

8. .B r ot at e .
o’ & untebBpgiafo, Roatgdadihs R e§e'{‘52 g guearpns  lie
subst a”Woﬂ'sztélR/ §EBQW@'§’h&BS@ t&%b 3F r%sz% f of land

of | and vehicle ai d of t

el ement wehicle hil 62 e edeséritsechzhengtim béldxmeln\f\/@@m@%tlon with
can be changed. Weapon novi ng nechani sm 2 noves the
weapons Ft'Q)Ur@ﬁy5Af aﬂﬁeﬁa‘\olAtomlﬁgCQfﬂmrgtj@atmenQveraH helght of
Transpo | on gh uration [

h
hor | zon é{ﬁ Y |I9WCPBQBQE] O?@iﬂigﬁwg ‘gg@lﬂ day (not
1) of @HQV\M @fg’: ,g%%esa? pgescribed herein beI ow

connection wth and 6A. At this

confel guSARti®firidg @dﬁﬁ’@hﬂanbﬁ' SWhefdin! @ﬁ’é’ weapehs 92 at the
is |ow enough to enter the cargo bay (not

maximum height and in a configuration suitable for combat, as

illustrated in Figures 3 and 4 and described herein below in

connection with Figure 6B.

e Combined configuration, wherein the weapons are at one of a
plurality —of configurations between the transportation
configuration and the static firing configuration, and still in a
configuration suitable for combat, as described herein below in
connection with Figures 8A and 8B.

Furthermore, each of the weapons can include a moving
element for changing the elevation of the respective weapon at the static
firing configuration and at the combined configuration, wherein weapon
mount 130 is substantially stationary relative to weapon moving
mechanism 132. In addition or alternatively, the moving elements change
the elevation of the weapons at the static firing configuration and at the

combined configuration, wherein weapon mount 130 moves relative to
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shown) of a cargo vehicle. Static firing _

configuration, wherein the weapons are at the nmaxi mum
wedoghs3eand in a configuration suitable for cordBEIL20@%000918

illustrated in Figures 3 and 4 and descri bed herein

S8BT {37 WP ST, 12 moves
weapshi mpuat 180NAnE Yhas e W NRE mIGAG VieHiaEIRats AS2(Figure

configuration and the static firing configuration, _
t}.ithereby wanoingitherheigbhof the avsapdns abowdaoof 460. Thus, with

rjbed h in bel iinh connection wth Figures 8A
GRSl ot ipfiace,| Sbadhe GRS an ampaiely aad o thganside of
[ ; t ' t I ' f
BRAISLETES ot UAREH Bl AR 5 1Rbyh B weapons to
e ! o, . .
e L Al O, S g eetiguration, or
eapimedreonfiguratitmgnandnadjast theaddiévation of the weapons at the
t he nov ement s change the

| ternatively, ' el e .
%ﬁﬁ%‘ﬁﬁsﬁlﬁ?ﬁ%@ﬂ%&ﬁéhggcéaml?lﬁ@dsqcmfngwamm-ng
fi ' . ' [ ation . .
wner e n i ERNETINA i 3BviOURe HarERREt0 Lo uation. static
. . |
) O o R T AR i 3Pyt 100
whichi catupyia laffe (dpaper; esuch tase tiebyweapynsg base mount 128,
hei ght of the weapons above rqof 160. Thus, with the

Ve RNt 1130.f W3R, MAMNg s snechanisenol 32y thed moving

e.lLnsi f ) i~Gl e 10 oper a either
RS Ao caRBiedE 1% Baf ofe LAY Tefateiextemal to
lah@ VeRRilE 020G A hap et éiPhte BUIRY 50 dfilandYehicle 102.
configuration, or conbined configuration, and adj ust
the el eReferencd ig hiertheapeade b Figered ®A,c5B) 53195D, 5E and
r}g_i guration or the conbined configuration. t is
5?th dalfg A isnadigrseective tep xiep & the iaxposeds pertioat ofovhe land

BB, e R LIS o S Shation configuraton
Figure 5B is a detail perspective side view of the exposed portion of the
land vehicle weapon system of Figure 1, in the transportation configuration
of Figure 5A. Figure 5C is a detail perspective side view of the exposed
portion of the land vehicle weapon system of Figure 1 in a combined
configuration. Figure 5D is a detail perspective side view of the exposed
portion of the land vehicle weapon system of Figure 1 in another combined
configuration. Figure 5E is a detail perspective side view of the exposed
portion of the land vehicle weapon system of Figure 1 in a further
combined configuration. Figure 5F is a detail perspective side view of the
exposed portion of the land vehicle weapon system of Figure 1 in a further
static firing configuration.

Weapon moving mechanism 132 is a mechanism which moves
weapon mount 130 and the weapons, from the transportation configuration

(Figure 5A) to the static firing configuration (Figure 5F), and back (i.e., to a
-16-
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whi ch occupy a large space, such as the weapons, base
mount 128, weapon nount 130, weapon novi ng nechanism 1

w@29050k881n0Vi ng el enents, ammuni tion cartri dgeBCT/B20@nm0918

136, are all |ocated external to | and vehicle 102 and

ARty B et Bl b FRBheL kel s I grioure 1)
dhhilantheSveapbas renffin istb3tAM ARG fiXShthPvith REfAled pﬁgure 1)
exposed portion of the |and vehicle weapon systemo

f glard 1 vehicle t1@2spAttematively;ondi geaahi cof. fFieger ecoBbined
ail er? ective side view of the expose

é%?ﬁ@@feﬁ I9Ns; QI oyingealssnert car ﬁh@ﬂgﬁgggr@eyaﬁon of
ltobf Bne 87 3RS Erhls R B RG Th Biowiedid Brt's descrived

REFSIABEION ihi o ctidrEWitANEigYed igB. St Y& ABPSY %H%ﬁDl%ﬂé%g}g of the

Figure 1 in a conbined configuration. Figure _

expased grortipac of veysienhe 100etoward heofxpes etd mlmt’nraﬂspxﬁrtation
the .l and vehi ¢l e weapon system of Figure 1 in_another
configWatione redyeraithe volymgueecuied Py lard aehicle 102, thereby

EIERE Bhexbus See abi b Bhie e SERETEE R Y Shadiirsucn as a
R R, SO ST O o e kS BaB) Girating pgssel (ot

showiny, ahil alebicledpohskywhiramd tite kee 1 in a further
static firjng configuration. Wapon novi ng nechani sm

132 i s HAEERRGE dsfuihenmasiecto igaren G _&mdaﬁg!:'tguﬂEe 6A is
P S WS DRI eS80, BHhBIARL R A 156,
. ) ] . . _ | H 1 . .
DSt ikt 3, A OSNEEB EDRuagn. Fiowre
6B isea tduhematio side eiew rillastationtofathley weeiporost dhe Wyisfem of

roof 160 (Figure 1) of |and vehicle 102. _ _
frguee nhtinvangthest statie Hirgtg caeégutatian.neigure 6C is a schematic

G L Bon Sh=CTREB bR (RSP ST HAWEET, mgnotner
SISO oo 1 AHEATKRBLREEN e b1 e
eXpdseel portion of the system of Figure 1, in a further static firing
configuration and at a positive elevation.

With reference to Figure 6A, weapon 156 is in a transportation
configuration and at a substantially zero elevation. With reference to
Figure 6B, weapon moving mechanism 132 has moved weapon 156 to a
static firing configuration. At this static firing configuration, the moving
element (not shown) can vary the elevation of weapon 156 between an
angle ay below the horizon (reference 158), to another angle a, above the
horizon, where a, > a;. With reference to Figure 6C, weapon moving
mechanism 132 has moved weapon 156 to a combined configuration. At

this combined configuration, the moving element can vary the elevation of
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exposed portion of system 100 toward roof 160 to the
transportation configuration, reduces the vol une

woemspsisd by | and vehicle 102, thereby maki ng pOBHI2004000918

for land vehicle 102 to enter a confine? space, such
' t t wn
Aebol” | 88 iR, o e B¢ HiRiono S ariiifisT Bngle .
| ' tp Fi 6A,
B9 e Holfonk I BE%S, VL ety e ew

i 11 ust r aRefsrenteds FaRABR MASH &6 HiGlrdLBAT SE OB FiurBA is a
the systemof Figure 1 in another transportation

persnesptivet fromt. viswot thesexpesed mrﬁmtdfdhei%yetgmm Fi%ure 1,in
, i or he, h t Figure 1. .
ROl FeimBleH (<ol i BoRta s 85 on A Heel Iepgeigﬁpe'ﬁt'\ée side
he &l | B t] on t .
TEACERhe Plitel BBrtion oF e S8eB] <t Mgl Undhecmbined

EbetigerafionsofaFigeir@igA.fACHe B6MBAGSA CVRiYLRNEH, gh@%eapons of

exposed portion of the systemof Figure™l, In _
systener 1600 aaiec fuhctionalk dof | gambat,omoawithstandimysinel vange of
el evation. Wth reference to Figure 6A weapon 6 is in
%}etvﬁgﬁ%orotf atienWeapon§uratei dasanthan thajuidt dhei statie firing

tion. Wth reference to Figure 6B, weapon
@/&ﬁaﬁéghani sm 2 has noved weapon 6 to a static

firing qend indedtthanin fhe tdasic %ﬁ'ﬁlbi( éorf)fi@hrgégion, as illustrated in

configuration, the noving el enent “(not wn) can vary

aing oé Feguresoh 34,V BBy drsd 7h tevbeighatrof anghporCmdieitod8o from
%Eg horizon (reference 158), .to anot her angl e above

HeR i(k68n, Stakertiring hejghh). ienseaiarethes the heighitopf weapon
HERET BRI TIBAT R0 M LB RRLEBR LG i
RAREpSHEATRON PRightheadMNIShALEH §HRIHy SPRIGAEY éAles%, BA, 8A, and
el evati on of -gl7-vveapon 156 bet wé/en armr angle 'q bel ow

8Be Thwsi, Znrthet statitofiting eodfiguratiohpthetWeapons zeah be moved
where Q> qa > g, and - . Reference is further made

Withini g iiaege oA angles B. (FigieSB)abeva the hopeon; whidh isngreater
th%V}/n%etc%esee%?uséet(rjar?soprc}rga%nono{:o% igursa){i%tn?m of Figure

It is further noted that roof 160 on which system 100 is to be
installed does not need to be modified (e.g., by producing a hole, such as
in conventional systems which place some of the mechanical elements
inside a crew compartment of the vehicle). All the components of system
100 except controller 122 and user interface 126, are located external to
land vehicle 102. Hence, the major parts of system 100 (i.e., those which
occupy the most volume), are mounted on land vehicle 102 in a way which
does not require penetration of hull 150, thereby maintaining the original
work space for the crew members of land vehicle 102. The only
modifications necessary are directed at affixing system 100 to the outer

portion of a selected surface of land vehicle 102.
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anot her conbi ned configuration. Figure 8B is a detail

perspective side view of the exposed portion of the
waeyasesicof Figure 1, in the conbi ned confi gur ab¢DIL2064/000918

Figure 8A. At the conbined configuration, the weapons

of syst ew:d0 i | 4f , .

ot w ¢ nollitferBfdhed RERIANS, 1. Paed MR 128 erp b figrdo roof

460, leagorrdian taed wihitke 192athe differdlt oR Ikﬁihgufe%ﬂrﬁgues as

t is noted that in the static firing configuration, as

knowstindhedart,rbyaamployifiggam ashesie, 4ndsthe i@, arralcdmbination
roof 160

é{"ia?fe' '?é.&&tﬁ%’ﬁé%m’# 5‘@%25_83“ pebasivas. ffiéli%nia_tiwely, base
AR, BR0GHAMR S0la 501! T Y] RS RRLGPY Bty of
fdstevsérsatasth msamoiel dorewsesivels, Phhs, 64ndSihe #RE, 8fhich are

Thus, in the static firing configuration, the weapons
inaerted indoerbspadtive amalhglkillohokesgloeshele§Fgured 6B8) a casting
above the horizon, which is greater than in the case

& transportation configuration. t is further

not ed t hat,, &0 ' stem 100.i s to,be
instalIgg\%@eggnéggﬂggaﬂgtqgéﬁﬁﬁ%S??e%hu%ag“[t%@ art that the
diseridednachnitRletis FYCIMABUIB WIRANEAS beBRl p&YRLRIFY shown and
whi ch pl ace sone of the nechanical elenents Inside a
deswibeabereimabovel Rathey ethieckedpe Abfl tHehelisoped esthnique is
qf,iziten1loo except controller 122 and user interface

elinedipaly by the aladuse whigh fllavend vehicl e 102. Hence,

the major parts of system 100 (i.e., those which

occupy the nost volune), are nounted on | and vehicle

102 in a way which does not require penetration of

hul | 150, thereby maintaining the original work space

for the crew nenbers of |and vehicle 102. The only

nodi fications necessary are directed at affixing

system 100 to the outer portion of a selected surface

of land vehicle 102. -18-Wth reference to Figure 1,

base nmount 128 can be fixed to roof 160, external to

| and vehicle 102, by different welding techniques as
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known in the art, by enploying an adhesive, and the
i ke, or a conbination of fasteners (not shown),

wowdodiossgil and adhesives. Alternatively, base npamiL20@300918

can be installed onto roof 160 with the aid of a
plurality of fasteners, suep_éﬁmiol ts, screws, rivets,
pins, and the like, which ar erted into respective
sl Lagd vehid®Wesa te ind! a casting
process. t wll bﬁp%ec&a?gmgm ersons skilled in
the art a basetrheudi scupleddvitieaHanduwehiclepot linmted to
what has been particularly shown and descri bed

her ei nakﬂ)w@.apﬁﬁ't'_iﬁ‘@lunﬁhe scope of the disclosed .
Sl A SR

base mOuniveapop! m@vm'fg Methatism (e & be%N?é@ﬁ!%%riU ] base mount

mount; a plurality of weapons coupl'ed with sai pon
nmourand ssaig aweapooy imounte cdEdi weaponp heslihgt wrhasisrd being
base rmum and sai d weapon nount, said weapon noving
mec RARTARIHE MpVepetidveapensbetveen @ plasaityof sonfigarations;
a pluralj e igurations:.a plurality of, noyin .
3, Bl B B S REmE BB it SRR of saic
sai hARAMBUARLYBhId SALEADHE 2RI, HHd vl 61”\59 élﬁ(?;‘p\ﬁ[{h said
nmovi ng nechani'sm a sensing mechani sm cougl ed’wth a

| easweapen aiodag meelaoisniount, sai d weapons and sai d

base nount; and at | east one user interface coupled

with saiddSeRsipgnyechanismeauprediwitmgt leasione of said weapon

at 1B8uft SHEF haartiie dhd Sailbred Molaatter o

remot el ¥t OREEAIGhe Abr"i8f4Se coupled with said weapons, said
weapon moving mechanism, said moving elements, and with said
sensing mechanism, said at least one user interface enabling a user

to remotely operate said weapons.

2. The system according to claim 1, wherein said weapon moving

mechanism moves said weapons to a combined configuration,
between a transportation configuration and a static firing

configuration.

3. The system according to claim 1, wherein said weapons are selected

from the list consisting of:
canon;
mortar;
machine gun;
sub-machine gun;
coaxial machine gun;

rifle;
-20-
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2. The system according to claim1, wherein said
weapon novi ng nechani sm noves said weapons to a

W@ ooubiosssai confi guration, between a transport at PONIL2004/000918

configuration and a static firing configuration. 3.

The systﬁﬁgsq,%qg[,ﬂ'bﬁ%gt%dzl aim, wherein said weapons

are selected from st consisting of: canon;

nortar; m@hhmﬁ:gpgha@laumh@irne gun; coaxi al machi ne
gun; rifle; -20-mssile |launcher; and autonmatic

grenade |auncher. 4. The system according to claim1l

o SRR AERBEOTS, Sl O SRR a chemica
. S . . . q

i speotoBBuh et oA iRea AT SR HR b e BRER T T om

the list consisting of: snoke; gas; foam and |iquid.
6. The systemaccording to claim1, wherein each of
sai dThedysteral aoeonding do sddien tde dvherein tdadd | Ghemical compound
consi.sti ng of ;. electric %ct uat or; nechani cal actuator; i
dispenser dispenses a chemical compound selected from the list
consisting of:
smoke;
gas,
foam; and

liquid.

6. The system according to claim 1, wherein each of said moving

elements is selected from the list consisting of:
electric actuator;
mechanical actuator;
hydraulic actuator; and

pneumatic actuator.

7. The system according to claim 1, wherein said sensing mechanism

comprises at least one sensor.

8. The system according to claim 7, wherein said at least one sensor is

selected from the list consisting of:
laser sensor;
sonic sensor;
radar; and

mechanical sensor.
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hydraul i ¢ actuator; and pneumatic actuator. 7. The
system according to claim1l, wherein said sensing

worembasEcsm conpri ses at | east one sensor. 8. TheT/H2o44m0918

according to claim7, wherein said at | east one sensor

HS S i4§t i Sl of : - Ani
2on EnEcnteit AELbng 18 caRRt PHhBRIR sali SEHSAG HidEhanism
syst eompeises dimgnagingl syisterhH OhFhei systahtl xe08diRg to claim 9,
mechani sm conpri ses an i magi systemi . The system
accovbergnisaid imaging systeneiceselestadifromthentistsyarsistings of:
selected fromthe [i srierconsi s&i ng of: charge-coupl ed

devi ce; HHHIGTRUPled AsvIce. ANd The syst em according to

cl ai m 1Q,q¥H ¢ 'é]rasai d video canera operates in a

vi si bl e range of wavel engths. 12. The system accordi ng

to claim 10, wherein said video canera operates in a

non-vi si bl e range of wavel engths. . The system

htcollae ngystent| acenrdinghetoeiakaitthel @,y peherkeirs asaidavidesastamera
one user interfacs Is sel egted [romthe list
cons9RETAkeS Bt a MsiPle fange pkyavelengihs: and haptic. 14.

The system according to claim1l, wherein said at |east

one user

12. The system according to claim 10, wherein said video camera

operates in a non-visible range of wavelengths.

13. The system according to claim 1, wherein the type of said at least
one user interface is selected from the list consisting of:
tactile;
visual;
audio; and

haptic.

14. The system according to claim 1, wherein said at least one user

interface is located within said land vehicle.

15. The system according to claim 1, further comprising a target tracking

system coupled with said weapon mount.

16. The system according to claim 1, further comprising a laser

designator coupled with said weapon mount.

17. The system according to claim 1, wherein at least one of said moving
elements rotates said base mount about a vertical axis substantially

perpendicular to a longitudinal axis of said land vehicle.
-22-
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interface is located wthin said | and vehicle. 15. The
system according to claim1l, further conprising a

w0 20088836t T acki ng system coupl ed with said weappdT/mzoe000918

16. The system according to claim1, further
conprising a |l aser designator coupled with said weapon
mount. 17. The system according to claim, wherein at

18asThemystdmsaiodréipyg todclairt Meisercdh @t't @@as?tacbr% BASAId moving
nount about a vertical axis substantially

per pelements ahanges thergjevatiomaef said weaposai d | and
vehicle. -22-. The system according to claim, wherein
at | east one of said noving el enents changes t he

. . h . H t i
ROSVPRa 8 AEnE AOORRCTE. ol 17y RABAATHARE ighith Lhoving
t he thecbhhisph changesehBHSighPer Sarl Wea Poﬁfs a‘m\ﬂe b%@f of said
vehi cle. 20. The system accor ding to claim1l, further

congangdivediclest abi | i zati on system coupl ed with at
| east one of said weapons, said stabilization system
stabilizing the orientation of said at |east one

a dj tjo a r n e
25200 SR R 18,98 L Bl BhPEng Ltabization
The sixssencagsietdvile dtdeakpofelof §aro¢ Wea mf%ﬁ@%hﬁj Sthtfization
| east’ one ammunition cartridge coupl ed
r esgysteme staliliningsdhe wdeptation 28, saik sydeast one weapon,
according to claim1, further conprising at | east one
comARHO 6‘2 dote the Besities loa fregetnabd acgardingalsothe movement

sal g) %Yd% ngﬁﬁf% sai d weapon noving mechani sm

sai d sensing ism and said user interface. 23.
The system according to claim 22, wherein the coupling
of said at | east one communication interface with said

2k apdres systend aovortng| teneldim, 1sduttheeagsmprisivighat least one

mechani sm, sai d sensi ng
ammunition cartridge coupled with a respective one of said weapons.

22. The system according to claim 1, further comprising at least one
communication interface coupled with said weapons, said moving
elements, said weapon moving mechanism, said sensing

mechanism, and said user interface.

23. The system according to claim 22, wherein the coupling of said at
least one communication interface with said weapons, said moving
elements, said weapon moving mechanism, said sensing
mechanism, and said user interface, is selected from the list
consisting of:

conductive; and

wireless.
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mechani sm and said user interface, is selected from
the list consisting of: conductive; and w rel ess.

Wo0 2858861The system according to claim1l, wheredniead0091s

| and vehicle is selected fromthe list consisting of:

e ri o | wen; ng}' td . .
%%'O\e/iéhggy&%ﬁne éﬁgﬁn{da\é@oF (l:ﬁﬁ ﬁg fl’o C aPWléa\ﬁ\ﬂe?%}&n%h'de 1S
sai tse|aokdviebircine list (ﬁfmslig’tmy]@ﬁd | and vehicle. o 26.

The system according to claim1l, wherein said weapon

novi ng rnekeeldrdvanioves sai d weapons between a static
firing ctonf i aurat,i on,and a transportation
confi gurtAGkANVeRiandt atic firing configuration having

a stati L L ' j espect to said base
Q Ebﬁitld?ﬁaﬁt% Sf{qéNéBBvé.

mount, salrd transportation configuration having a
transportation height with s respect to said base

nmount, said static firing height being greater than

25 dThe ayspemt accondingitghclaimhér evivereire seidviandowvehicle is an
said static firing configuration is characterized by a

fi rﬁnmﬁﬂaﬁdé?n%?{ghgie-and the elevation in said
transportation configuration is characterized by a

second range of angles, and wherein said first range

24, ans esystémorRebedinghes &aird ﬁ?qpﬁéréiﬁn§§ioofw§ytg$r?§noving
27. The system according to claim, wherein sal ase
nounteckarisupieales saidaneapors betweenea sfatieditihg aoedfiguration
vehi cI(E,Lﬁwi t hout substantjal nodification to said

out éN% 7 rIERRSRAIANAN HARfigWgteralsayd peladicr Atingg configuration
having a static firing height with respect to said base mount, said

transportation configuration having a transportation height with
respect to said base mount, said static firing height being greater than
said transportation height,

wherein the elevation in said static firing configuration is
characterized by a first range of angles and the elevation in said
transportation configuration is characterized by a second range of
angles, and

wherein said first range of angles is greater than said second

range of angles.

27. The system according to claim 1, wherein said base mount is coupled
to an outer surface of said land vehicle, without substantial
modification to said outer surface and without physically penetrating

said land vehicle.

28. The system according to claim 1, wherein said base mount is coupled
to an outer surface of said land vehicle, without physically penetrating

the hull of said land vehicle.
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said |land vehicle. 28. The system according to claim,

wherein said base nount is coupled to an outer surface
wobtoosasxdii and vehicle, w thout physically penepeBIL20@H/000918

the hull of said | and vehicle. -24-29. Land vehicle

weapon system according to any of clains 1-28

substantially as described herei nabove. 30. Land

2@hilcdred Wweestpoke au_eafamasygtre@m nacé@roﬁmq & &l oF claid®s 1-28

substantla[lr as illustrated in any of the draw ngs.

- 25-substantially as described hereinabove.

30. Land vehicle weapon system according to any of claims 1-28

substantially as illustrated in any of the drawings.
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