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. MULTI PLE WEAPON SYSTEM FOR AN ARMORED VEHI CLE FI ELD
OF THE DI SCLOSED TECHNI QUE The di scl osed techni que
relates to ammunition in general, and to 5 nethods
and systens for activating a plurality of weapons from

an MULTHPEE WHBAPIGN SYISTEM iFORaAN ARNGRIEDD/ERICHE
DI SCLOSED TECHNIQUE It is necessary to nove the weapon
of a vehicle, such as a to cannon or a gun of a tank,

o sub e R B Sl e Pl
111 POrRESkl R SUThATE AL e ARl ot

mettidds UndPabgstenh. fot 2efivatigi &S Eg.ﬂ'ggllg ;'\@ng%ﬁé’ﬁbné‘%m an

entitled 1S "Linkage of ActUati for

ammredavehigleqin partioular. i s directed to a nechanismfor
el evating a gun froma tracked mlitary vehicle. The

nﬁchanisn1inc!udes a bracket secured to a turret of
ey BACRGREIARD ORAHE bisch SSER TG hGE ™
[k S is IO o RIINEDGAREh B8 FAKE Ysidi s o

cannocl odagun b astanks acdu-npastihecuim oot 48 Arnforegegshidle, and
bracket pivot connection and a third bracket pivot
the clilke i i oslerThe plaseathe eveaphor at | thek desitedidiring position.

[ (St ort . link pivot connection, a second hqr t
Systéi ﬁﬁadpe&'aﬁ'%‘ﬂ%c,fg'r Shagging, the fitia, Rosition ¢ $&bA weapon
are%%ﬂuerﬂriﬂ{éaﬁhe relatively long link includes a first

l'ong [ Ink prvot c

( ( onnection and a second 25 long |ink
pi vot USnPatdritoNo. TAB263446 igttiddles Mddrgdon SWiid entitled

o Eivot connection and, second |ever pivot connection

Linkageaot Aictualing Systetvfor Eerating Gurm Moeaad!, isrdipécteteto a
un.includes, a f.irst receiyver pivot connection and a

mecdianisi fPEceleyating fouurbres: forirackad rmilifary evelfiicle. The

| C | [ o._t first, br t,.S

e ARIGACE O pRENSERNER |6 o Rt ERUuBiASRR ey
vehiele/oa leeBReat fitft péwer keylinder, a second power cylinder, and a
toggle linkage. The tfoggle 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 fink 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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connected to the second short |ink pivot connection

and to the first receiver portion of the gun, by a

second pin. A first cylinder connection of the first

power cylinder is connected to the third bracket pivot
corteotedt iorthebgegonti storti linkAphiotstopnsciion rand to the first

connection of the first power cylinder is 5 connected _
receyer portianraf thevgunpby@a seeanddlinoA kst £ylipder gopngctian of

o3 R BRSO CATR R W TR BB oy coppociion

by SOMIF birP A rsf‘t;ﬁ%lfdsﬁ; réd gzon’r\e%%ﬁ”ﬁf PS8t paer c¥lin(§jer is

connection o cond power cy I nder I's connecte

connectée toethen third devee pivstnoeshéction thy a fourthh pinn A Seeond
~first long link pivot connection is connected to the

h .
cylindeg conpestiontofi theksesand poweareexlingier iy conaeried fo the third
The second | ong,link piygt .copnection.is conn .
shorhink i eannation By Bt pirh A g, izt B Gohfgelien of
B ' I. .
the GERORERONEL yliftier B bAnERE e 5060nd reLeRF connection
by &rsixthppine 0 Hep firdt lbnf;aliﬁk pifot\wririexdion isscomaected. toTthe first
i magi nary horizontal planes of the third short |ink .
shopt liok pivoheonnestiandby 1z ssventiy pirc Eheesegpndiong link pivot
conEectjon are d,apart b ond Eertica

conggstPRys FRENRELIS (P e secant: bakel Riveh qannettion by an

| eig@b:@h'verti cal spacing is the sane as the second

I'cal spacing. In order to raise the gun
verti Tl Nné@%é%ﬂb?izbﬁtél%laﬁ@@ dfethet frishishert ek gonnection
e

hori zont al , irst power cylinder is activated
andatie: skeondcsimrt dinkeconpéctioie raresspakstaparhbyda firgt vertical

soaBl Th: Ry orvsn e W TSR pivo
confgBHin SRS Bl BER P hon oty var b

a sdvbid Weaeal §Eéb§5@.ffh?%@’€ﬁhnié¢ﬁii_§| Sénstricted 566k aHat the
t m r |

0 a 25 syst ting a carrier of two weapons

firstoferticalospading dbithe samé assthet secomd vedical tspacing.rinevrder to
_a first pivot, a second pivot, a third pivot, liftin
raisgdbagun veroallyaboss theitursetard spaintaiping theygup mr%ntal,

arin a jaurnal.. an. eccentr.i ly f ri :
the Hral, Pive!’ YARGER Js . ACtyiEaS b0, B Saneilel ol liidgr is
de-atRedC TS dOfo 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 .
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30 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 arm
and the second support. arm respectively. The first

armi gntl thyl sebendssapportrandl reispeetnaiyc iRk tirst fvot and the
conbat vehicle. The lifting neans is  connected to the

secend ipivot e toannasited foi the cambabvehicle. The liting means is

coRtECRAEEIR R . torlie LA igin Bod s RFGlermeotimuator.
- i 1 t H

TP SBRELAIVGY B HineciSa & B SSRRAAAINIE, The Sl ofUEs, the

malire SaippdrobeRRAY, 1 st@p heatimy ahdbgry {dlﬁ‘naliaﬁe tlb@ai%ﬂegrithin

bearing. The journal is connected to the weapon and to
the: garriesi hegaimingedrivihés pecatedobetwearh the mainasuppart thearing

eccentrically forne

on _are altered when the 10 [ d
and) 1% 5lgP,berring. The IouEnaliis.conkestsd, o thesweahon ang to the
; he weapons are point-ainmable to a
imngﬁgggﬁginined di stance. The aimng drive transmts a

t or queTHe polHidrodf thd jdurhat BRedineowkBpof! AeahiteredPivhen the
the weapon. The first” pivot and the second pivot are

ecoepdtically dormedi baaring oting | ofy the i stepabeatihg ishrotatedyén this
is logcated on a second rotating axis. The 15 carrier
maBRer the WRANHS 2k SOINAIMABIE 0@ REEdeaBInGddistance. The
s aydro- ac Q el bl Lk et hi .
ainf g RS  torck R ¢ 1R RSP R Bl bl aton of
theT\héaF,@h.erFﬁe Frsf ﬂﬁ/dffaﬁaeth‘ﬁ%é%ﬁ | Sivet 6! REA¥d on a first
rotation of the conbat vehicle about a height axis,
rotaiingoaxis, ravichthe thind pivatnist loeated opps sedond eotalingUsis. The

Patent, No. 4,601, 230 issued to LeBlanc and entitled
carrige apertheywearpnsayedified ydtheagtionidheyhygreraceumulator,

e TGP B A JBEURR et SAORSGEaS0 L Bl S
. .. f . . . | .
I3 JON A B O B RRGT BABENy rttion o

the asumbabybiticlel abdbt oy | hieight asenor Byeatrotast device on the
nmount ed on a roof portion of the arnored vehicle. The

comhateahialesenbl y depends fromthe turret. The rotor
ti \
MUY 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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asseityrang tor
.i ncl ud 3 _handl
| Cy"#&érg@@%%&?fﬁ%n.s tE? f%’&%fﬁl?%ﬁﬂ?@%’ﬁ'@ * elevation and

assenbly is nmounted to the turret. The main gun, the

coaxi al machine gun. and the automatic grenade

| aunchers are attached to the rotor nounting

assenbly. 30 The basket assenbly accommobdates a gunner
feeding) aammunitioder to Thee banaiet ganentinked nadjectican achutes, a

anmuni tion storage box for iti

. .3.. feeding a ItLon t.o
compartimant g a imardal glevatiam Mttl&geragsgg?%ﬂv{ h—‘i\% finked

et 4GS B B o s ORI I, e
e GRS SN 15, Vi oMty The

conupaniment dgensoto theeoulbidée ef dhevardorezhivehiclé dor ejection of

ej ection ofr the propellant gases and the brass and
the r pigpgllapt gaseseand g&\ﬁ brasgaandinEoyids Mmthet main gun. A

maghfeih BlRRET bloRBg bakis piatithkd inthe fEHERfersing

| -amﬁl%'i‘litfcgfﬁ) fHe'E6axial E‘ﬁcﬂlﬁg@g{t,itﬁr&d i RSSShiAB YU feed chutes.

pI vot y attached to t or nounting toTassenbly

Theahgdtaulicheylindereteakiwe ie pivotallp rattached to dhei rotonfmotaeting
hydraul i c %ééinder neans rotates the rotor mpunti

fiTeh! TBRcexEnsipy And FatARiomn ok dhe fydraulic

ear b assenbly and a

| 29TFRENRETA] Mo lro4EA gBBe Bk syt o e fandie, 2

fires ["[é 1's”turne

- pungsad geax baxsasddnmblys ahdraéiggert battehy Bgadperatingathehmanual

punp and pressurizing the hydraulic %ﬁ i nder neans,
elevation ang tiggejyass witheguneranesgallyelavatesqand fires the

mai B AX Spe. haRdlel LG, 1181663, P Sssamiy fs fumed,

* thergByt SclUafifg 8K, bUfifh, adCpréchriihg Pihe Y AYARIR cinder
- medst Wherl AhedtrigRfEircbattba ROWRPRESEE fthe hiinr guih. fires, and

: pitch and yaw nmotions of the vehicle, and provide the
whenrthe triggee button isteleased; therfirintestopse the gun recoil

and ;ﬂg baiant o4 6165197 istaed 1o Wisittng ‘and? eMlitled "Fire
Controt System for a Vehicle or Vessel", is directed fo a fire control system
for a vehicle to compensate for the roli, pitch and yaw motions of the
vehicle, and provide the frue 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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vehicle is fitted wwth a spring-suspended chassis on
pneumatic tires. 25 The fire control systemincludes a
turret, a gun, a target tracking wunit, a plurality of
servo control units, reference orientation neans, a
point aratorpfa dingl eodedinate dusiversions unit dataa draasfosmiation
and a fire control conputer. The target tracking unit
Unit.ncl udes a radar tracking apparatus a |laser range

oni ¢ ditte gBRgpeantebb e Afratnibe fieetis. blatahts gpout a
fi rs?%ﬁ@b%"rpéﬂ&idﬂ‘i’ﬁrst@% hot Bg the! v@ﬂic{}é agfl ﬁﬁbofs’ ovable in

rst “coordr nate conversion unit - an or ma

elevatidn abotit /setsndwxid paralielttectHelrdsft ThEearyet Itna‘ckimg unit
rotatable about a first axis perpendicular to a roof

is biaxigHy canmested wilb thentursetoolid|target trackln@vumtwan rotate
abollt 2 Inift 356 Pardiey il eodialwibivitia Bestvaia. #RQ dkpiice fourth
axis égréu%r[ f ffé\p&l)pg unit can rotate about a third

or coaxial wth the first axis, and

about Thef 88nid) coflro$ upitsahle |chnRab;tédI' quitipdhe tﬂrm%ts ﬁl‘iel Qun,
control units are connected with the turret, th

-the|targate tracking unli,clthegdatatprqdessoatanquwﬁhssbe ﬁm:l control

fire _control copputer. The refe

comnui%ﬁt gf hen rafarence, jorigatalia) « means stHS t @ngla éiata

tranG RS e, for ottt e, itFof e, D, 176 Ghadt, GREKAY unit

‘andPwie eméor rd goAftBNeehfsliter.t Thel dsta Bf&%sstdr% kKéd¥hetteH with

and with the fire control conputer. 15 The fire
the target maokmgaundrartchmtll thedtreacontngl canpeerf or t he gun,

accor_ﬂ:1 g.to the En gle and range data fromthe target
trackl R§ Tine conlipl copuiericRicylates aaming valuesfar the gun,

aCCéJEﬁ%@‘?éefh%pé‘ﬁgféeﬁﬂhﬁali%”sfé‘fé‘?ﬁ{h%ﬁf' % 20k b it gond

| acc%l?l%%%' SHEAERIOA IR Ir tl‘\%sre%?eHéeP@ﬁ&WatlHﬁ means. | The

730 1ssued to Ha and entitled

fire sontnoy dorhppters operaest thé detvdi ¢centroH Ltmtsaawetdmgftw the

renotely .
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
cohtroi unit includes a microprocessor.

The firearm is mounted to the carriage. The carriage is

_cdnnected to the base by the first rotational mount and the second
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aimng a firearmat a target. The systemincludes a
hand controller, display neans, a pointing device and
a control unit. The hand controller includes a
portabl e viewfinder, a two-axis joystick, stereo

rotattedaherourd pEhkAirst lineauadtuabor isdhadinsd to the baseland to the
enerator, and a plurality of controls. The

cardiaggagigﬁe sasond clumars aclwatos nisuatiachieshtaythec fiesingotational
mof B oltid, % (the Caifiage: i Tl redtianabiiatint tots, Bpattiage
a|o§guat irst é)%lﬁ%hidﬁ” %%Hfﬁé’lre Iy rilcalS SRl SelcBRar rotational

con es a m cCroprocesso

moahit Trb@atfesr thes oardage Ltﬂbﬁg Hosébend aaxis aghichT ke approxumately
carriage is connected to the base by the first

hOHZQQﬁﬂonal mount and the second -5 rotational nount.
Th f t t [ tt t th d
Lo thetiga ﬁﬂﬁS@oﬁﬁﬁﬂgg%o@n%ﬁéaege {hat dronidl“uit by a
h .
a1 ol A U Sy e

thedirst Ilﬂéar aghutor and tbsmeaéeéomﬂllmbalr achiatop xvieedontyol signal
vertical. The second rotational s nount rotates the

transmissiofe meang d hﬁeconmputer displagh sceeasmdmsplamaellye video

oller is con ect

h |
- imagaof e Brea ipihe vinibaahire tage as well fedhedrent pointing

direfoly, T e orfarafies iR cobtdled iriifg, {'he images

on ﬂffé edhMuteyidis dﬁi@?téé?beﬁbgfme E6ntrbR BRI S e RAAGal control
he conputer display screens display a |ive video

sngnaiaglao dhet fiestdiaear nactimaton cGnd ttheofsecbadt ingat aa&tuator to

wel | .as _the current pointin direction. The use
actypfer the frsthlineamactugter andehessespad deaas amatqra@é@ordmg

to 8 30RaRORRARE i b ASBACHINCORG: TR flstidar agtuator

. andefiie) %b@bnarlﬁ'léé]eaél‘ﬁ‘é%}drﬂd\fée e %%?Hé% O‘of@ the et i€ and

the first |i1near actuator an t he se near

the set:oatlcmxas;a:espebtwely tTthe bontriof amitsproeiteesedl fifstaudioesignal
hand controller. The first |inear actuator and the

andsaganrend aeghio @@rwt@trthﬁ)s&rﬂﬁeheadph@ge apeaigersh@ccordlng
ect | V

o the,AotyBlioh EPSediAC I 7Y inBsk pthSidrahH e’ sedOfd linear

actuator, respectively.




and a second audi o signal at the stereo headphone
speakers, according 20 to the actuati on speed of the
first linear actuator and the second |linear actuator,
respectively. ----------- - SUMVARY OF THE DI SCLOSED
TECHNI QUE Exanpl e enbodi nents may provide a novel
system for noving the weapons of a |land vehicle to

di fferent configurations. In an aspect of the present

Syst om COMNERY, OF P DG s B rrERNETE " T an.

vehi CE‘?(?arﬁ?ﬁP%?ﬁBgﬂﬂH@htsa %rﬁvdﬁd’e 04 WBeBPNSystem for

coupl ed wi sal d weapon nount; a weapon novi ng
mowih finé sweapopisedf Bdanekwehscliedtcod e remtreordigiirations.

e B e PP T I il a e
vehicle! W4 ystBR EeRising s Bls® auGF Yo hleg; vith
landoxelfigle| @nwebporonrbgat; ai pluralityl ehsweapensfcodléd with

_base nmount, said weapon nount, said weapons, and with
said aveapeapveunty ayeapeaMevingamaahanism seupled Hatween

said bRsE . ik, Hind "€, BeaBbno Mount Bl 'edBEM, moving
medtishishit B&f ® rapRe gt% WhbPeS3aid Weohss 192id cepaBRiEd

novi ng nechani sm sai novi ng el ement's, and wth said
configusatignmbetiatiesm @ ai tramsportation oneonfiguratiorer fand  a
enabl_ing a user tg renotely gperate said apons,
staljfner GrinGs SoMTIguEgHan3y iRl hehmaving elemants ssoupled
: ' i i N1 | apd.is: t he:
witt 38 1686 98 gst  Fdudh "ol 4502y B
- wedigons, Hrrdewithi Raid oW abdy arandhgd meehaniwnd; 41 sehsing
l'ink, a third link of said four bar |inkage being )
mec¢hanisan coupled with ai teastapaeseksaid weaapamds wnownd, said
fourth |i

wed S8 Lol 5348, oAt e BRECH R hegoce
CO”{E’Z‘?‘?];WE i”;g%g y@%‘éﬁ%ﬁﬁ%ﬁ lWwekpsRdnisVifg’ RiEcHEMISAY, said
moving elements, and with said sensing mechanism, said at least
- one user interface enabling a user to remotely operate said weapons,
wherein said weapon moving mechanism is in form of a four bar
linkage whose first link is fixed and is the same as said base mount, a
second link of said four bar linkage being rotatably coupled with said
first link, a third link of said four bar linkage being rotatably coupled
. with said second link and with a fourth link of said four bar linkage,
-said fourth link being rotatably coupled with said first Sink, at least
one of said second link and said fourth link being slidably coupled
with said first link, said weapon mount being coupled with at least one

of said third link and said fourth link, said weapon movihg mechanism




with said first link, said weapon nount being coupl ed
with at least one of said third link and said fourth
link, said weapon noving nechanism 7 being in said
transportation configuration, when said second I|ink,
said third link, and said fourth link are
substantially aligned along a substantially

hori zontal flat plane, said weapon noving nmechani sm

beiflg if Saidl Faiehdalibh oMM, HER AR ﬁ%“?@ﬂtﬁ k' said

thirg©AAR! réﬁdf§éiﬂ fdﬂlrﬂ%al"mk eaﬁé’“’@@b@@ﬁtﬁal% e along a

prOV|de a | and vehi cl weapon system |nc udes

substauaiwlyrémnzorﬁa\lve‘kqtoplammsalch wgapoal mtyvmg meghanism
beirly SR eAid stai Eogh GoRMaNERI G whRD st Ry Barfiage is in
asu t%rrft%ﬂﬂﬁjéh@éng@g%oﬁ?é‘ﬁk fo"%pgo“p' ed with the |and

S are coupléd wth the weapon
rmunt In Bx& b@mhmdmmm@qfth@rani\sl sprovidee @ et vehicle

t he base nnunt and the weapon nount. The noving
weapassysienr whishpincdudes na abase aosite aiweapoBagount, a

Pl whbohS: S ReRBKRLmoHi MR g ot plibliy Hmoving

eIerﬁéHl@J efl sdrisihdgitmbenahispieaftl hbh feadtedReusBUHterfabe. The

weapons and Wi th the base nount. The user interface

basesmooinpliedoupled with tee jand vehiclewddeoweapdngare coupled
h th I t d th th

withy B0 e RN TROWRa LI WBaPRD FoE é“mq@%%@?%%@@@d

-bet@éﬁtﬁ@ﬁa?@ﬁSﬂﬁtQ ‘fﬁéWeaaéiH ﬁ-@é}rr{tace enabl es a user

con urations the

to re‘ﬁheehmw elementshar el with atlleagtRbiéE of the base
DESCRI PTI ON THE DRAW NGS The di scl.osed techni que

moyit; the avemprn INeuat.ane wasRensatand witht the wegpen droving

'me@ﬂsﬁ'} %ﬁ{c{% g%pgﬁ{gah{eeéhéjr‘ﬁgﬂ ispébt?pletde\l&ﬁﬂ dfYeast one of the

-weapon mount, the weapons and with the base mount. The user
interface is coupled with the weapons, the weapon moving mechanism,
‘the moving elements, and with the 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 the weapons.
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the drawings in which: s Figure 1 is a perspective
vi ew of an exposed portion of a |land vehicle weapon
systemin a static firing configuration, constructed

and opera&%ﬁf‘#n accordance with an enbodi nent of the
di scl osed T RSCRIRJION Oft THE SIRAWING@Svehi ¢l e;

i aor arst HifedRERqEdbigus; Wil B diufrsthal i appreciated
M ORI front I TGllginind deREaRRGritftior] Bert Wf Hofjuricln with
thé&idgawings in which:static firing configuration; Figure 4

is a perspective rear view of the exposed portion of
t he | afigurenil cisea Reippactive viewoef angaxposed ipertientafea land

vefic ieobbh"Systeth o1 SHE 1o comialiation. crchisteicted and

~ opkative AiAccRrisAes Wit Srf Eh%ocﬁb‘%f‘lijf‘f%ﬂghé Hidcloged technique,

transportation configu I on;

‘anddnstatiet o asiathel weltipleof the exposed portion of the
| and vehi cl e weapon systemof Figure 1, in the

t r ans pbiguaei dis azcheshalieillustiationoof aikjack diagram @fithe land
i det ai |, per ctive side view of the exposed

Ve'g@hﬁ’&%pm Pyt 93&? cle weapon systemof Figure 1

in a ¢ j ; ' atd an- o Ek gur j '

0 2 JORHESTio SYLLAUENE Bint AN G B0 bapdselt pBidon of the
landheehieledweaipior! systeapenFiyFtemiafa Btatid fridg iconfigakdtisn;

conbi ned configuration; Figure 5E is a defail

per spdrigive &ixia perspective reaexjgs f theexpasedportian of the

| ,and .vehi cl e weapon stemof. Figure 1 in a further, .
langh NI CuBRPO YA @ PrigW e 55 18 BnRihgr| SEtic firing

ive side view of the exposed portion of the

°°m‘§aﬁéhrc| e weapon systemof Figure 1 in a further

stati FFigure 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;
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15

firing configuration; Figure 6A is a schematic side

view illustration of the weapon of s the system of
Figure 1, in another transportation configuration;
Figure 6B is a schematic side viewillustration of the

weaponFigiuret BF &y < edetall pegspective igidenvieherofstiaé i exposed

firi n? configuration; Figure 6Cis a schenatic side .
porfiaswof [theJand: vehicler weapae sysierarof Figareyttnm durther static

.Figure 1. in another conbined configuration; to Figure
ﬁ""ﬂ%&"ﬁ%@%% front perspective view of the exposed

por ti oy ek gAGs S §6ﬁé?n%1ftic':éig%g\ﬁg§v iélh%gggpbi‘@é td weapon of

static firrng confrguration

thessystehri oﬁFiéﬁjrew,an%dtheatmmimdmmraﬁbﬁw of
the exposed portion of the systemof Figure 1, in
anot herigueaBibhisi acsehematistsida: viewdillustratignr of #e weapon of

elFdhd ERETE 6l s G cBagon™
cont Bl o1t iR TR Ton o

thetdystensefiFiguire 9k 9n @inother conibineddonfigupativhdi ng a

system whi ch includes a plurality of weapons, wherein
each Jdgpeen 7dara detaipfont perspechve yiew ofithasixpossd portion

he | and 5 hicle. .Th t i pcl hani
of g sySiaeh o ioHEe v dpomdubes Stall TG gonfiguration and at a
S % i.on, and for raising the weapons.. back to a
pPo co lg[yfa@ i guration. The term"land vehicle" herein
bel owFighrs 8A & anpéfsPeictide feht vicvast iRl bxpésad portion of
non- ar nor ed vehi cl e which can travel on ground. The

theisystemdfieiguce 4 , éaanbéhemcomiimec configucation; ard

aut on usly operated or renote controlled) as well as
a vehi?:gg'ér%&éjpiseé sledaib retspegtivg sideinde piiﬂ@ epposed

porlidAbrRE] Sy<ietif O FRgicoR. 1 966 oo, Epilhuritotf Bt Figure

8A.a2 tank), or a conbination
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thereof. The term "el evation" herein belowrefers to
the angul ar di stance of 1s a weapon relative to the
hori zon. Hence, a positive elevation refers to an

angl e above the horizon, and a negative value refers

to an amﬁEAH.eEBvDESSRIfOTIONFOFWEtEIWBOWMENWS
herein below refers to the horizontal direction
the weapl@ @g I@@@bae@bnlaueaage@qm%ttheedtS@cbfantages of the

Pf@@ e B pEbVid ) isvERSm Biitn 588uel e bRk & wegpons,
Z@ﬁgﬁﬁﬁigﬁ@é@n Qﬁrg‘%eggé rérHS él)? Ffréﬁ‘ur r%‘?&e f the land

sur ace 0

vefable:l'ﬁje systern dnoltides & echanien) fe @Wenﬂi@lthe 'weapons to a
bel ow, refers to a di stance away fromthe roof.

reteacied eenfigiratienmand tfor Friging sthe, weappnmdack o qreombat
erspective view of an exposed portion of a
0@@"’%9% e weapon systemin 25 a static firing
confi gurrd 11@fm SRAd Aldpicle’ ﬁbf‘tﬂﬁeﬁe% refers tfdg?érfdarmored

and operative 1 n accordance w I ment

vetiiclel as ekl 2s 2nhansarmaorsd vehbﬁé Mﬁbr@&aﬁ fravdl grlground. The
generally referenced 102. Fi gur is a schematic
land vghiclgtGam bef an unroarnedae Qieoﬁ e hautenameusicoperated or

refigRcantiesh %ﬁ?@eﬁ;%%éiwh@ep&éq%%’d g aBerafe by ahuman
be\é@ i gur\fﬁl on. IIi%gure B'Vg B %‘e %t ayfﬁ%éllev@ 'ggn) on

catépiltanrtraetion ofi e, O traek dr:ﬂr@nt Reichaas eY etahkbeowmnblnatton
system of Figure 1, in another static firing

themﬁﬂ @'hedermr{'elegmlmﬂ heein halowasfens tmﬂ‘mangular distance of

renade | auncher,. 104, .a ssile Iauncher 106
% ﬁ ve &g the la%@m%ngen ajpesi tiveolevalian refers to an

a"ﬁ%%@? BERATRT, A ASENENATE RIS gt e potow the

hofizohaiHe f&thi Cazifyiathe Rekédth béld#? Péfers 'lbelhbaﬁ&légﬁtal %ilrectlon

base nmount 128 (Figures 3 and a weapon nount

of me\mmmnmxpmssmbaaramamgmaatmé {o alrefermfcemweotyan
el ements (not sh , apmunition cartridges 134 and

136, ARheo I Taef & "@Felitdlﬁi@w, irefersoto saopanel 1of the land
veflieds tb '%hl%ﬂ fﬁeer sx}erépbc% osvs\/stéinl%t |%"Btttat§hé]é ?nade thelﬁgﬁhgﬂrface ofl

‘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 how made to Figures 1, 2, 3 and 4. Figure 1is 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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104, mssile launcher 106, primary gun 108, secondary
gun 110, chem cal conpound di spenser 112, sensing
nmechani snms 114 and 116, and Iaser deS|gnator 118 are
collectively referred to as "weapons". It is noted
thet land shiclenviegpemnsysteru def (ﬁlgaretl/pm anothempstatic firing

(e.g., a sinple is automati c grenade | auncher)
CodﬁéHEﬁEB% e units, inmaging systems, and the |ike.
Aut o h c I Y
ke SYstef 0L ineBRE. B, DfamBHec OFend¢ Hufichbt 4. 2
el e ot Cor [ HaRP LR, 106 EegoNAtR D FE Bhemical
conpounchddispeaser nl £2, sensiny irheckanismss | 14 mmdiemﬁ a laser
target-tracking mssile, and the lik

I
desmﬁftba Tie 0 rgllers peOnang 194 al@@hllézail%ﬁbﬁenhﬂ Pdaf user

inteffie 13, G, AR P48 (it vt alefel 2 Web frquny 130,

a wedgon Gi6ving ahérﬁrgﬁshgg@zs%fﬁafantg i 'ﬁgetmééﬁ‘ﬁ’ (not

dlspenses a che olind 't owar
shown)sankaunkicrecartridges rmaadww bahdtone oanyere §yroscopes
ni trogen oxide -

t ear S, a e.g., to
(notsshowy yinun deserintien ah@rem he\lem .aut@@a(ﬂnegsamaﬁclauncher
104%%%*5 Em@%ﬁ%ﬁﬁgﬁrﬁfaﬁﬁ?Oﬁa%%%a%&e‘é‘r’ﬁﬂbﬁﬁﬁﬁi fpemical

| K& AE
ensi ng %gm?r% ﬁ§lrﬁjdﬁ | ncH‘b’Se‘ls:Me? e?‘fgh%fnd @Ser

deSIgnamtmr 41 8eam)rcallectlwe1q efermedeto mo'weapsasent.is Tisted that
sensor_is a |l aser sensor, soni c sensor, radar sensor, -

systgny U cankinclade ethendypesoef weaponisystemsi (eygt,ha simple
f the t
autdfigls gtbnbdg bR catiouBge i iRroio systems and the

like.exanmpl e for determ ning the velocity, acceleration,
‘el evation, azinmuth, and the like. The inmaging system

is a Atwroatlc Q‘@hb@l@ Herider(PlauMtHes a ple@iiey af smoke.

and the like. The video canera can operate either in a

grenaC@iSbl@mlﬂatv@ grenades) ergi heolike, toward sthis! taarmtgé/hssue

iaunghe?TH8 Brbehes < luralnol miskbos. Sy as anaand ssie,
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, nifrogen 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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| ooking infrared radionmeter - FLIR). The inmaging

system can be enployed for aimng automatic grenade

| auncher 104, mssile |auncher 106, primary io gun

108,. secondary gun 110, chem cal conpound di spenser
determiniggithe sarge eédhgriarget (ixs, aocmnge-finder)addiernatively, the

sefRcls Rebitnarival S6750r ilqa¥aRIpIG oL HalerBITa0| theevelocity,
; AL HSHI not shown), to |ock
am%%&?ﬂg”@2?8!%?6Qﬁ%mﬁﬁ§9rthﬁgﬁ’ §£ 15 Faunc%ed ei t her

from |'Ehe inﬁgin? ;%yls@@m R af(éh?éﬁg%@bb,ﬁﬁlédoééwcén(@@g)h Qideo

Eart h, such as nd, sea, air or an ice bed. Each

cargerr andethe like. die videa mamera wae apeesigeeithee in a visible
shown [ler 122 include

rangig’ éﬁ?"?ﬁ%éﬁﬁ 5 QY& éﬁn-c\ﬁ%bieo £BaR) Of Wavelenaibs asiih as far

infRS07 o2 e Tod A, R0 AL TRRR) i “Samera, forwara

looKingbinfiazediradicineterm F24R).0PRE ifh sggf&mrtsdd Ba é’i’thbyed
the target tracking system in order t0 stabilize the

for aiming autematic greaadedponshestidd, Imissiledaurgher 1062 primary
ation of the weapons_accordin

qury g0, c54GRndni ot 4ha cemibat ampoand gisgenses 112, and
sSSP R, P BRO S SR, e

acquiditiohcaf8heffike, t hi s purpose, stabilization system
124 can include a plurality of nodul es 138 and 140,

- for ekasprdeasigsatebi1i& s ahdewcewshiobndiredtst keeazoward the
stabilization system 124

- f th . ddi ti on,
targ@h, fOf BeiMisie olhans toickgon dherarget. dHis SNeSte can be

| N i t rovi gde the required.30
Taurlict) RO Bof It el 0P o, ige HnafReCun an the
Eart SchCadidnd, R, €t bPan itdhand a second
communi cation I nterface can be coupled with controller
- 12 1B2cht lufr ebptreliers i 120 candr dbRercanl JAckidé B 2rdspective

communj cate either via a conductive path, or a

procgssaredwt shownEaGantioliend 2ninelydescadarget tracking system

(ot bRl SWhlarS brarafs, ncepBling o sirine receliadb g cagnsing

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-
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s hydraulic actuator (e.g., hydraulic cylinder,

hydraul i ¢ notor), pneunatic actuator (e.g., pneumatic

cylinder), and the like. Each of the noving elenents

can include power transmi ssion el enents, such as
122)ehermsby pnhbling cordfdifers IS0 andsi22 tdeemmotiddte dittet-via a

Amuni ti on cartrjd?es 134 and 136 include a plurality
congiuctive|padh, pu R wirelessnpathhe | i ke, to be | oaded into

ospeEdtiLef WedapviRe slagpts shn R e fomm pf.pnglectric
actlof BT} (bRl QBT i aﬁéa?ﬂﬁééé'éﬁﬁ s oplebtrofiagnet)

hydraulic faateatol4@.gndhidraulin c?ﬁndet eh?(*zllr.':&jlw1 n%ﬁi?) apgneumatic
screen touch display, head-up display (HUD), biocular

- aCtléﬁtQpl(ﬁ/g ,sp@euﬁmitsbuaylmdep) agndlﬂ'nmuﬂmstEaebsmpthe moving

cleehR “an (lntfifde,“paer | abisrissiom blomentan such 86 gears,
pullbg%lblg?@ dééﬁ’lﬁ%é Ak (f"%%qrfocth( ék@‘ﬂg\grﬁ’rﬁﬁmt@:ﬁf%@wgggs 134 and

1361 inciudie zaplaatity cdesh@IR; stuglletas andTiisé qn@% b@OIoaded into

shown) geaker (not shown), and the Iike.
prlmaﬂ/egurh&e Bmisaaoadaty gunl L respeptivelydevi ce 20 ( not

ccel Usat Tafériacs: 2B naluden e auralin Qimastial intertaoese 142

e AR o RR0R (AR R BT ° i B s

inteffacés 162, apdse49 e beka Jtél%waanadugplgw éc{(r@hnll%@ch display,

wher e base nmount 128 forns the four First
headw i display edHWD), 2bibdaslar nodispldy8 ateredsoopic| odispiay,
8, vvhllethlrdlbnk 166|s coupled with base nmpunt ‘
auto egscapicdispiay obinocular. displayoperisropssand f@@ulcﬂi%dEaCh

of i reydAbes B e FER"bod 6 A eVigard ipyiER pon.
toucGORYSCRRS 1A DA USEH fatit26 cn

include andrudivpadevitetsud@abi a Smldroghoﬂné%n@ﬂﬁﬁon) Spaakert (not
168. Additional actuators can be coupled with weapon

shown),iangl the ke Userpterface d2bpra alsosinetude jaohaptic aevice
(not 's}i%WnL), 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 1686,
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.

-1 3-
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The weapons, base nount 128, weapon nount 130, weapon
nmovi ng nechani sm 132, the noving el enents, ammunition
cartridges 134 and 136 are all located external to

| and vehicle 102 and do not penetrate a hull 150 of

| and vEhé cweabahs, Hirsee mobet d@8 i weapbnomarinth80, Wehpon

renalns s unchanged, which retains the orlﬂlna
mawing medranisnt d 3¢; thednqing elgments, amimualtion partnfia@s 134

and 38 SR 3640 AREAR) kL) G2 ko ot pemetrate 2

hul! %b%ﬂmd Genlde 1o, H@r?c@ﬂfleué&gr%umtwﬁ aFﬁUHZﬁJ@?é}nams
of |an

l'ocated wi thin hul'l 150 ehicle 102. System
undlmmm:h whichi detains ehecoriging) ahmrastenidtics: ofidhe ahonim space,

1 e|th alternating current or direct curren g
avay g‘lﬁgﬁm énﬁthﬂS;(HOt sheway) gfdand \{fﬁ}l@'@rw faggording

to & %@}#Oeﬂﬁﬁlméﬁﬂ' Bramic iR telufoueh CuRtA 172, apo user

mtérPéé@ '1'23 ca}rFBB lb&ﬁ tﬁ: AU 5DU8Pland fel’iﬁcle '1’92?0' on

fossi | al co anol, natur gas,

© radi ozﬁystem rf@Ce canl mclwdtd anheldctie. poWweesupply el siot shown
each of the 15 weapons, controllers 120 and 122,

(eitbermalterpatingn cyymrttrrpn odirects gHrmentbr n@aerect@a;geabl@p battery,

recfB<HSTHIRNG R et Yo TROAS BLBRE 8 Photovoltac
I t d I

sysﬁézfgpl ?dégﬁpltgg?m% hot%lﬁgh\ﬁ{]/eaps hé en roller r?géé ertbtrblne)

norstextewablet powes \stipply (24., M@@@@@mfbsslﬂqu@@aohamrﬂéﬂ]anol

and with the noving el ements, either by a conduct i ve,

naturaligas, sadioaetive snateriadyandithe dike. h%ltematlved)y;t eath &f the
we%%qznﬁ,iqqr&@‘“eidvd%a@‘ésfiz b ion R Rm 1124 dier dnferface

126 AREAPE inddiha, Toeaiidish 149 268" the Micling, BRfedf” can

 includbiz lconHetoMea e cﬁﬁhéﬁﬁad f@‘tﬁé%éﬁéi%&fi%y qgﬁgls.ﬁebwn) of

bet ween base nount 128 and weapon nount
landwabicles 102t abi | i zati on system 124, and the respective

NGl 120066 GOIlens Witk hedWaanohs contoler 122,
stabiifZa i sYstdinP 242 WedH8n 100viHg " HBERLARm 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 fand vehicle 102. Weapon moving
~mechanism 132 is coupled befween 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

-14-
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so cartridge 136 is coupled wth secondary gun 110.
The respective noving -14 elenents are coupled with
weapon novi ng mechani sm 132 and with base nount 128.
Base nount 128 can rotate in a full circle about a

elermnits are cotpled With Wedpore midviay Mhéaaniai )1 32 and WIth base
perpendi cul ar to a |ongitudinal “axis 154 of

moushitdBe 102, with the aid of the noving el errents In

 changBrSR o 128 e helate dn o B s cbautes westisRsaxs
{

154 {Figlle ) s ."Eﬁa'@é’én”#. Bgé'?’% a1 2 fBRidinal 2, 15¢of land

vehlclehwzzmttﬁ'thé aidb of ahkl ﬁhdﬂin%' erMémts apf tHi8Omanner, the
gure 1) of land vehicle 10 as described herein

azwfautfowfthemamnamnhetckhammr es 5A and 6A. At this
confi wr ation the over hei ? é | apd vehicle 102
islo %ﬁeeaﬂnpwr@qmc EHBS% 88 hayesibe WeRpRRs teragy of

atic firing configuration, wherein
the fNGint e fidtratigns) M hel ght

the maxi num height and in a

conf i FraRdpSItation t 2BbAf %ﬁagﬁ?ﬁbaﬁvhé‘éga | 'ﬂh‘éSt r\fa‘éﬁﬂohg lie

Figures 3 'and 4 and de ed herein bel ow |

connehorizontsiliyhsebstandiafl. clogento %dfcmml(mme a), of land
wherein the weapons are at one of a 20 plurality of

conf i Yehigle ohd2haswedesaried rhergior batavenin connection with
SO | PRARRE Sa 2By 98, PSS o3RRS nil o
d I Lt AFi A
ana. aaerveRide MO R chBIRRCH Uhibt e bAKIE bR (not
NoVi n@qo\ﬁﬁ) ef arenofwwhicleangi ng the el evation of the

respective weapon at the static firing configuration
and abtatice ftrmgommfgmaﬂogurwhemn ther eieaparspare at the
- nount 13O|s?1 Sh ntlallz arlonaryrelatlveto

weapd® eight and in a configuration suitable for combat, as
iflustrated 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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of Kigfifs BA EfufE

- portion of the land vehicle weapon system of Figure 1 in a combined

mechani sm 132. In addition or alternatively, the
nmovi ng el enents change the elevation of the weapons
at the static firing configuration and at the 30

conbi ned configuration, wherein weapon nount 130 noves

weapont movirigp mechanispon 32oVWagponahevingmbzhanigmptd2 moves
nmovi ng nechani sm 132 noves weapon nount 130 and thus

wetap@mem@ﬁé 30.a6d dhusrthecweapens, aking regigal axis 152 (Figure

11060, yERb e Rt idt e WeaPondrahaus £5954B0] fifius. with
thé‘éﬁf of GEsi Ffébé ?Z@'eﬁb‘ﬁlg%éﬂqéah ?ﬁhﬁﬁeﬂf afid ! fRoH the inside of

opera one O e “weapons,

lartdﬂ@emempm (bperaie)eltﬁertdme bf #ns perdptns) move the weapons to
configuration, static firing configuration, or
any ofbi tewisnastatian oﬁonﬁ@mmmss atige faing acoafigenation, or

ot ShTOH s imaanahadiuet e, Byatonsot the afFaBpnbrat the
staﬁlbﬁﬁ'&‘jr%@%&‘étl‘eﬂ%ﬂ i %Whe@%hf Q{Jrétfbﬂ Iring

or co ned con ‘those parts
of sydt ésnnbied thiat ¢h ag wfthe !ranspoﬁaﬂon confiurationh static
weapons, base nmount 128, weapon nount 130, weapon
fnng)@onﬁgumimm@ncqsmmede:oﬂﬁgufgt:osj thnse par@mg aystesn 100
all  located external to

rtrid 34 and 136,
Whithh GCGUY o 3198 Shiatto SR S8rie SEARONS. BoBCOMUNtq128,

wetoh¢ gfodif™ 13, JEeBRAN” Gpbvidd)| pitthafR. " faz. e moving

elehtshty] amminitivn exRfggesPPB4 it 436! keel Aindocated external to

weapon system of Figure 1, in a transportation

. Iando‘ehl@ermz and ddrnogti peneﬁate tmllo“lﬂ&olf Ianxi yehmle\ﬂé)Zsl de

weapoikalptEase Up THItaraTde fp Figlias BlpcyBastonsD, SE and
5F RRMEHT géhga%p%%&#%%e‘ﬂé Qﬁﬁﬁéé&%ég?tis%%‘%?‘t ¢ fre tand

d S f iR qu
veHigie Watl 3 X‘éf%hg%f FRIGE 9] lﬁ 9 'h%ribgdi‘tétlcﬁ?'%ﬂf@ilratlon

conf ure a detail rspective sid

Figurebbis ahdetaiipperspediivet side view lof thenelxp@sedlp&)rtton of the
weapon system of Figure 1 in another conbined

land Mehlfdg AR SVSW@féﬁguﬂeé i the transpostation, sosfiguration
i ex #Fg%r%&%htgé)rgp]%fgp{legsldgn\%ew Bf %He exposed

‘configuration. Figure 5D is a detail perspectlve 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 perspectlve side view of the
exposed portion of the land vehicle weapon system of Figure 1in a further |

~ static firing configuration.

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

| (Figure 5A) to the static firing configuration (Figure 5F), and back (i.e.,toa
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conbi ned configuration. Figure 5F is a detai
perspective side view of the exposed portion of the
| and vehi cl e weapon system of Figure 1 in a further
static firing configuration. Wapon noving nmechani sm
plutalityi ef aomdrihedi sonfigninettionsy.ealorip veeticalnaxisuns2 1Figure 1),
t he weapons, fromthe transpartation confi?uratlon

Whﬂaﬂbﬁr\fée@m?nﬁ gemain substantially hgrizanfal @Mﬂh{@@ﬁ ng@i(&ggiﬁe 1)
5 i €. . -16 i i _
of C(Earﬂq S&ggﬁﬁ%nsﬂzgl %Hé?‘\‘étf‘{‘?l}ém BLQ {e%atfs%OFFitéé??%l nlc)eqmb'ned

conie(fs HERSgReaRRRRVINSIaNEhF Lo g e it o

either enaaof thed yweaporscbsollustratsd dorfigues 3, and as described
configurations, the respective noving el enent can

herein bglowHa cnnagtioghwith kigure3. tris natedHbaldewerisg of the

o] R D Tyt r R0 5 e, ot
codrf?g!f?ét{cglg, -tﬁ%d%egs 115 %T&?'IeDB&&t'rx]ﬁ%d06¥ ﬁ%ﬁ& e\f@l’i‘i@% 4 gﬁ@gesreby

transportatio con uration, re

- making possible fordapdeveliigld 402 tocdnter @ doRfinédepele, such as a

maki ng possible for |and vehicle 102 to enter a
carggnbay cdnod pshewng Lefh ags aircraft cérajoshawn) nonagnewgsss! (not

shoplhF toEkBhiowe [fon SRUB anTHE kT T e, ' Rot or ance | &

fur t heterBRgfed & flirfidemagie to@igﬁl?%??efx,\fégb%ﬁc’i ¥ Figure6A is

schemati c side view 1lTustrati (
a sgematic! sidesfieneiiosttalibf, of afwehpoay abheraly Féw#éﬁc%% 156,

i n another transportation configuration. Fi'gure is

- of the sysiemenhifigurs de inianother deansportatiof configueatiom Bigure

0B 1 USRS Y it o o st o
. : i o Fi .
Fiolr 1545 i6tRef Sy HERP BByt Bk B oM, Solomati
sidedoien lillustaitiorP of $he WédBoN | e ?%;*Ft?gé %mfigﬁﬁe POTih! &flother

of the systemof Figure 1, in a rstatic firing
comiined rdanfiguration. Eiglirat 7 ds e sletail drantepatspactivdi tiew of the
rence to Figure 6A, weapgn 156 is in

r ef RO S a ) ]
expeseshspertion ifnthe osystgn of digurel it in aufuther istatig firing

confiGAtBhYR 2% pdlitille SFoeifaITe O

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 a; below the horizon (reference 158), to another angle a, above the
~horizon, where 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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Fi gure 6B, weapon novi ng nmechani sm 132 has noved
weapon 156 to a static firing configuration. At this
static firing configuration, the noving 25 el ement
(not shown) can vary the el evation of weapon 156

weapoe elstbetwoehaamangte @y hdlewnthie horizoneteravsther angle 6,
158), to another angle a2 above the horizon, where a2

abova tha/horazmafwherm &, PofEiapuir éh6andweapé novi ng
mechani_ sm 132 has _npved weapon 156 to_a copbin

Cont | QiRaleToRce & TURMGmBsHD (o Eigiaiss: B Ao FigHEs BA s a

oA T e AT b e 1.

@éﬁ cénb ohh uRR{dr? OFquLn‘geBB %é a” détail 3?er§p8%t1ve side

G Re?ere ceis fu to Figur

wewobefhe exposedSpoitionaof ;tlaessysienv of fﬁlgute \m aw tbfe thbenbined
exposed portion of the system of
cogfiguration offigete BAnﬁtgbeaﬁorabmed ggnﬁgetatlcm atheewsapons of

N
elé:\}ét}b’rfs 86f %ot\néa ﬁ?' e ¢ 'ﬂﬁﬁw\g{i' dfNEBCIRINE firing

system are unct| onal tor co
conﬁguraﬂ(m andi ng the range of elevations of the

weapons are |ess than that of the static firing
conf i glirist noted fhatiin the statinfitingrcomfigwatione S Hlusyated in

o BR324 from

1 t t
g B0 St SR eIl Rogheast han, IR of 1eapon
mdurﬂnmt&bmnr@@mﬂwr lﬂfe(traﬁs oftatibharseini gma’aon (i.e.,
hei ght), as |Ilustrated|n any gures 5A,

tragsposationdmightl as nllustratedstraam oﬁ Flgujes A ﬁBr 84, cﬁA and
a s can,be_poved V\Athnaraneofan
85 Hiui.clrodje gve s onfEation; the §eaPansdrant i fmoved

withh bt G855t Bholeles (1ABTRERED AR ik hetiRh) Bfhich i ghoater

i 6553 8 5 psporpiihEcsh Ao 18 (o0,

whi ch jliscfurtirenoled tiratmrsgfatb0adn avkichnsgstem 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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inside a crew conpartnent of the vehicle). Al the
conponents of system 100 except controller 122 and

user interface 126, are |located external to |and

vehi cl e 102. Hence, the major parts of system 100

(i.e. Wllhow‘emwtcﬁslgmeubybabe n‘ment vﬁBmaﬂ bedbed to roof

u n | and vehicle 102 in whi ch. does not
16&2@53@@ deeland i wehiele A2, bsodlﬁqn@nbwelﬁmqntachnwes as
kndylf i hE A8 by HIeSoiifa S athebife. %{Eﬁvﬁaﬁ@ 8 ogfBihation
of f’éétéﬁb?ﬁ' @fotaé.ﬁbwpzce o??rﬁj’” §ngfﬁfa Hesue 2tth?%\féthbase

a selected sur
mouat er2éhcant beFinstalied. ontaswofoté0 WRR thenakk of i aqslutality of
roof 160, external to |and vehicle 102, by different

fastgnessnpuckc @si Bolis, ssrewsowivets, miesaand e diks, oyhigh are
ins AR5 L ESpsRReL Sl K50 i SRR 6nein a casting

‘”o@bg$rnat|vely base s nmount 128 can be installed onto
roof 160 with the aid of a plurality of fasteners,
such &bk viill be, apprmatedlbgetﬁerspnesskmed ihehki ket that the
which are inserted into resgectlve small drill holes
disclpsed|teshnigiuesis not limided dowhaphasdeen partiguiaripshown and

- desEBEfichBleibaBiNPoFANer W' pdpecef M Hiseonad istwidte s

t i bed herei nabove. Rather
deﬁﬁﬁg %@gp@f@é ?IEEW% @@F%sﬂg%tq’gchm que is defined only
by the clains, which follow. -19 WD 20051033611
PCT/ (L2004/ 000918 1. Land vehicl e weapon system
conprising: a base nmount coupled with a | and vehicl e;
a weapon nmount; s a plurality of weapons coupled with
sai d weapon nount; a weapon novi hg mechani sm coupl ed
bet ween sai d base nount and said weapon nount, said
weapon novi ng mechani sm bei ng
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.« *“ operable to nove said weapons to a conbi ned
configuration, between a transportation configuration
and a static firing 10 configuration; a plurality of
o kaosfoBéienent s coupl ed with at | east one akcrapioch/coos1s
base nount, said weapon nount, said weapons, and wth
said weapon noving nechani sm a sensing nechani sm
coupled with at | east one of said weapon s nount,
sai,d Qns. and sai d base nount; and at | east one
usdf Yﬁf@ﬁ@%@"&%ﬂ?ﬁﬂé@f%ﬂ%@&w%apons, said weapon
movi ng neabase SiBunSRILGIGIONIINE 18RS, and with said
sensing nechanism said at |east one. user interface
enabl i ng AWFBRPD MYt eppt el y operate sai d weapons, 20
swher ei N sapliraiBagrafepevs REuNBE WAR saiMweapbA ridmm of a

four bar IinE%ge ose first link is fixed and is the
same as sAFFABULEONPY Mrechanisgreipled hehikeasrsaidbase mount
bar | igpliagad heddpan’ ebahe g GRidp i i nishl '
Link, MR o TR, Godnt Bl M Egﬁnﬁrﬁl{ggﬁﬁh@gsﬁg b3ing
r ot at QFPRDIGL IR wave wpaid waaponsedond samineth ccowigwagion,
fourt belwedh O YRindpditionDagor , i difaur
link being rotat aé’?@ it Xorib@aBor: ofd 32 gfauft"%k,ﬁ@?
0| east COMPUrFON5ai d second |ink and said fourth |ink
bei ng sl igaiky ' Lot ' 6l
eapon mpriar o RaAfy Mchionss Rotpic ih ot bk o8 Lf snig
t hi r dPRFEHUNRIRG SailldwRapen Hmelintk saidaivgapansp amdraithngaid
mechagj UiRE i L. transportati on configuration,
when E’Eiﬁ%&"s@?é'ﬂ%"?‘%&'n‘ﬁfﬁh@‘ai d so third link, and said
fourth | iankenaing raethaniom calpld alith g éshshomn gf said weapon

5 ot n O Rt deRptf ke B BB R R E 15 720 wo

f2 0051033@&i gemLﬂﬁQﬂthcdgmﬂfam witlg ﬁh? dvei?pam;,csaid
iri ' t n [ .our_,bar .lin e,lS.
LR R 8 el T, TV

sensing mechanism, said at least one user interface enabling a user

to remotely operate said weapons,

20 wherein said weapon moving mechanism is in form of a four bar
linkage whose first link is fixed and is the same as said base mc;unt, a
second link of said four bar linkage being rotatably coupled with said
first link, a third link of said four bar linkage being rotatably coupled
with said second link and with a fourth link of said four bar linkage,

25 - said fourth link being rotatably coupled with said first link, at least one
of said second link and said foutth link being slidably coupled with

" sald first link, said weépon mount being coupled with at least one of
said third link and said fourth fink, said weapon moving mechaniém
being in said transporation cohfig_uration, when said second link, saia

30 third link, and said fourth link are substantially aligned along a
substantially horizontal flat blane, said weapon moving mechanism

- AMENDED SHEET (ARTICLE 19)
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2. The system according to claim1, wherein said
weapon novi ng 5 nechani sm noves said weapons to a
conmbi ned configuration, between a transportation
configuration and a static firing configuration. 3.
Twe 28¢@i3em according to claim1, wherein sardTmRcpEoMsIs
are selected io fromthe list consisting of: canon;
nortar; nmachine gun; sub-nmachine gun; is coaxial
machi nirgLin; said statie firingiceafidurationy nhbe saldaiodr baulinkage i
gr enade Iagncher 20 4. The sg&tem according to claim
1, furlRsubgtspiiallvdriapoular geemefic oMM onmound di spenser
coupl ed with said iweapon nount. 5. The system
according to claim4, wherejn said cEem'.caI coggoung!ilﬁ
di- Spenier SYfteme ASRUURY 1R fRlRy | 1: CWRGIS I §2 WeRPIY POV
the | igdcharRnt ANSTE isAfll Weapbhs SBOKE combR@d chamiiratRAd
l'iquid. 30 AVENDED SHEET (ARTICLE 19) -21 WO =~
2005/ debeeen peT/ transporatf osenficyrativhe” alrst 8m slelicor fing
to cl @oﬁ?ighraﬂﬁ?ﬁrei n each of said noving elenents is
sel ecte romthe list consisting of: .

3. The system according to claim 1, wherein said weapons are selected
from the list consisting of:
canon;
moriar;
machine gun;
sub-machine gun;
coaxial machine gﬁn;
rifle;
missile launcher; and
automatic grenade launcher.

4, The system according to claim 1, further comprising a chemical
- compound dispenser coupled with said weapon mouni.

5. The system according to claim 4, wherein said chemical compound
dispenser dispenses a chemical compound selected from the list
consisting of: | ‘ )

smoke:
das;
foam; and

~ liquid,

AMENDED SHEET (ARTICLE 19)
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el ectric actuator; nechanical actuator; s hydraulic
actuator; and pneunmatic actuator. 7. The system
according to claim1, wherein said sensing nechani sm
eaynodesea1at | east one sensor. 10 S. The sYihfiBoos000018
according to claim7, wherein said at | east one sensor
is selected fromthe list consisting of: |.aser

se&soffhegsys%m aﬁnfcﬁmg' tolcﬁaigﬁdﬁr\n{rﬂmln%ha_ 16f \%haid moving
sensor : e according.to claiml, erein
sai d ?!ﬁ’?%‘?rﬂﬁ'ﬁ%i%g‘?ﬁe@ﬂ‘ thepliph ppREYNg Ot nagi ng system
20 10. Thgesmshewmp@ecording to claim9, wherein said
i magi ng selected fromthe list consisting

system,i
of : chardé?"?ﬂﬂﬂﬂaiﬂctﬂ%f?ce; and video canera. 25 11.

s The syst afpdpsifie beiudfbrishec! ai m 10, wherein said video

10
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20
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canera operates in a visible range of wavel engt hs.
12. The $neumaligeeypt®ng to -clai m 10, wherein said
video canera 30 operates in a non-visible range of
wavel engt hs. AMENDED SHEET (ARTICLE 19) -22 WO

2005/ 6bsFyatepcarqordiog 4a olbim 118 whegein ssnsingnimechanism

laggg[gg,,ﬂﬁ.igég SthHshrle seifagF ei n the type of said at
8. The system accordihg to claim 7, wherein said at least one sensor is
selected from the list consisting of:
laset sensor;
-8onic sensor,;
radar; and
mechanical sensor.

9. The system according to claim 1, wherein said sensing mechanism
comprises an imaging system.

10. The system according to claim 9, wherein said imaging sys{em is
selected from the list consisting of:
charge-coupled device; and
video camera.

11. The system according to claim 10, wherein said video camera
operates in a vislble range of wavelengths.

1

12. The syslem according -to claim 10, wherein said video camera
operates in a hon-visible range of wavelengths. '

AMENDED SHEET (ARTICLE 19)
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one user interface is selected fromthe I|i st
consisting of. tactile; visual; s audio; and haptic.
14. The system according to claim1, wherein said at

| east one user interface is located within said |and
Ve 0dsmszac>. The system according to clai m ger/figtdsoems
conprising a target tracking systemcoupled with said’
weapon nmount. 16. The system according to claim 1,

f ur1tsh efhe ey@émsa&am 5 Bfaim 15 \fifepdig IRd grpecatga,@@t Wl

sai d weapon nount sysdtem according to claim
1, whepns wseatnte'@%@trs sﬂ@cf@ﬂ f@m therdisteangisting @fme nt s
rotates s qubase nount about a vertical axis
substantially perpendicular to a |ongitudi nal axis of
sai d | andvigedli cl e. 20 18. The system according to

Llaimi, helfy at least one of said noving elenents

changes thé el evation of said weapons. 19. The system
accordi nghamlocl aim1, wherein said weapon noving 25
mechani sm changes the hei ght of said weapons above a
root of said I|and vehicle. 20. The system according
t o1&l aihe systéroradeerding te olainng, wheteirhshitlzalt leest opy stsem

St ani 1o Rep gl e and el e o et at i on

wof said at | east one weapon, AMENDED SHEET ( ARTI CLE

15

23

o

19),,.- [0 P L 4/ 000918 cordin 0
{5, e Ve RgRoa it o, Pty et Pt ing, A G5 E bSklg
nmov e mesystermofouptaddvittesaid wekpoh mouRfl. The system
according to claim1, further conprising at |east one

16. The system according o 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 sald base mount about a vertical axis substantially
perpendicular to a longitudinal axis of said land vehicle.

18. The system according to claim 1, wherein at least one of said n;oving
elements changes the elevation of said weapons.

19. The system according o claim 1, wherein said weapon moving
mechanism changes the height of said weapons above a roof of said
~ land vehicle.

20, The system according to ¢laim 1, further comprising a stabllization
system coupled with at least one of said weapons, said stabilization
system stabilizing the orientation of said at least one weapon,

AMENDED SHEET (ARTICLE 19)
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s ammunition cartridge coupled wwth a respective one
of said weapons. 22. The system according to claiml,
further conprising at | east one communi cation
woi2edsfoses coupl ed with said weapons, said pEYARG400918
el enents, said weapon noving nechani sm said sensing
w nmechani sm and said user interface. 23. The system
ac ¢ or HoBirkProtheipgBsfion owg%@ep dnB%ceORly 189he movaieneat
| east one communication interrace with sard weapons,
sai d ofseidignd whiglent s, sai d weapon novi ng nechani sm
said sensing is nmechanism and said user interface, is
selected fromthe list consisting of: conductive; and

- widi el Bessystan aorording te yalateni afiethet icagprieing | afi lnast, one

1

15

20

25

30

Cons PR SRS b & Bl o i frrebie.

conbi nati on of the above. 25 25. The system according

| 37 e hient G 6 biqil . KERLE Gmbisl 1 e i

-wher eomnsutiichtion dptenface Goupled3 @itireaita miespoms \sadd sadving

weap we a . firi ' at i :
tr an%@%?‘%‘g%’i ogagon?’%%tdrnat F‘ﬁ)#r{égaﬁ%g@rg%b Plg {&i n%&%’@
conf ingeohahisom andAbENRISEy BitEate( ARTI CLE 19) -24 WO
2005/ 033611 PCT/ 1L2004/ 000918 having a static tiring
hei ght with respect to said base nount, said

t eangher$ystdne mccomaingoiar eltine 22h aderh thet coupdipg rdf aicoat
hei g i th resgect 1 oigfa' d baﬁ‘esm unt, said.static

firi Ir%‘s NG HOTHBYHIGE e e W weabons, said moving

elements, said weapon moving mechanist, said sensing
mechanism, and said user interface, is selected from the list
consisting of:

conductive; and

wireless.

24, The system according to claim 1, wherein said land vehicle is
selected from the list consisting of: '
wheel driven;
frack driven; and
a combination of the above.

25. The system according to claim 1, wherein sald land vehicle is an

unmanned land vehicle.

26. The system according to claim 1, whereih said weapon mov‘iné
‘mechanism moves said weapaons between a static firing configuration
and a fransportation configuration, sajd static firing configuration

AMENDED SHEET (ARTICLE 19)
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said transportation height, s wherein the elevation in
said static firing configuration is characterized by
a first range of angles and the elevation in said

tr‘%§@%§3%i on configuration is characteri Zech/YLzﬁ'wooams_

second range of angles, and wherein said first range
of angles is greater than said second 10 range of

angl es. 27. The systemacgcordj ng to,cl ai wherejn_.
27 b RAELTGL AR with TSP e P ol Prse Bopfb baid
sai d | aadsyekitone conligu@ith Takmigant itainsportiohi balghbrwith
to said outer sur&ace and wt hOl%I fP'h ?‘IC EL h
penet r £$ARGL 1q aId hRge maHeh Saidstalie "Qé. e'ﬂﬁ %9%9%3” an
accor dighg #ahspbRbibnlheiyghter ei n sai d base nmount is
coupled to an outer surfac

#i t hout phyBereln e pelruation: i?'hg"fjaié ﬁég%ﬁ&%@}/%%@ﬂ&‘tmd is
vehi cl enaAMNPER myHE5s( ARG CEaddlds andSthe elevation in said
transportation configuration is characterized by a second range of

angles, and
whérein said first range of angles is greater than sald second

10 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

15 said land vehicle. '

28. The syslem according to claim 1, wherein said base mount is coupled

{o an outer surface of said Jand vehicle, without physically penefrating
the hull of said land vehicle. ’

AMENDED SHEET (ARTICLE 19}
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