A MOBILE MISSILE LAUNCH SYSTEM AND METHOD THEREOF FIELD OF THE INVENTION

The present invention relates to launching system, more particularly relates to mobile 5launching
system for missiles. BACKGROUND OF THE INVENTION Terrestrial Missile Launchers are
launching mechanisms and platforms wherein missiles are fired from a fixed base. For this purposes,
the missiles need to be transported from a 10warehouse or a silo to the launching base and effectively
readied before deployment. In today's warfare, with increased enemy surveillance, such fixed
launching bases can easily be remotely profiled, located and targeted by an enemy, thus fracturing an
important aspect of attack. Its immobility is one of its biggest hindrances. 15 Further, transportation of
missiles from a siloM&EIST1RENYHIHYE biish AMENEH SV EMahNib MR e FBREQDVides them with
an opportunity window to carry out destruction en-route. Destruction of missiles while being

transported igigessoRergenemneneiaiaym useless and also causes a huge loss to the defenses. 20
As technology progresses, with increases surveillance, reconnaissance, targeting, offensive, and

defensive sy B nREHET AR ARy v AP AR S HTS Bre ©OEE W‘é’lﬁfﬂ:,%}i‘é‘ﬁ-ﬁ&cgﬁmrfare to

dynamics stelalihclgnesitbaenistfangissiiesunderlying idea being to provide least possible awareness to the
enemy about operating or firing locations. This 25 need introduces the need for vehicles and mobile

units, some \@}Mﬁ{ﬁ Rﬂ?m tored. Typically, an Armoured Fighting Vehicle
(AFV)is a te%;éstrlq vehicle (—@éifglia Irgl%w t anic)?ggapted for the purposes of combat and warfare. An
AFV is prote€eetesiiel Misrolar o doay ol sviphivgapestsidwnzcaion pIatfbrens anthefieil missiles

are fired from a fixed base. For this purposes, the missiles need to be transported from a

10 warehouse or a silo to the launching base and effectively readied before deployment.

In today’s warfare, with increased enemy surveillance, such fixed launching bases can
easily be remotely profiled, located and targeted by an enemy, thus fracturing an important

aspect of attack. Its immobility‘is one of its biggest hindrances.

e Further, transportation of missiles ‘from a silo to the launching base increases vulnerability
to the enemy and provides them with an opportunity window to carry out destruction en-
route. Destruction of missiles while being transported renders the launching platform
useless and also causes a huge loss to the defenses.

20

As technology progresses, with increases surveillance, reconnaissance, targeting,
offensive, and defensive systems in place, modern day warfare has progressed from static,
open-faced warfare to dynamic, stealth, guerilla warfare; thé underlying idea being to
provide least possible awareness to the enemy about operating or firing locations. This
25  need introduces the need for vehicles and mobile units, some of which may be even

remotely monitored.

Typically, an Armoured Fighting Vehicle (AFV) is a terrestrial vehicle especially built and
adapted for the purposes of combat and warfare. An AFV is protected with armour and

30  armed with weapons for action on the battlefield.

Alternatively known as military land vehicles, the AFVs are typically a family of trucks

and tanks suited for action within a battlefield and adapted to traverse a variety of terrain



2 from hard concrete and tar to sand to semi-soft ground to swampy marshy land with ease. However,
they cannot be used for deploying and launching long range missiles. US Patent 5094140 discloses a
missile launcher assembly which includes a fixed platform and further assemblies for missile support
and launch. However, fixed launchers have their 5disadvantages as discussed above. Smaller weapon
systems can easily be fitted onto such vehicles to achieve short range target compatibility. Combat
land vehicles with rocket launchers are disclosed in US Patent Number 5461961 and US Patent
Number 6584881. 10 US Patent 6742433 disclose a launcher platform (on a vehicle) which includes
a support stfuetuherdrdnamienmbeétoftrassinoustedsofl fheusdppartatrpiveestor huppathinasenissiles

thereon. This asse iS.not suitable rho range heavy,missiles which cannot be launched at an
angle and i ey ST ARG 8 R A SRR SRS MAEMEHEY « ceveloped aurg
launch. US Pat@ate808aPH4Vietrses a miksdidavashsposssmblynehishvitvbldaes frbé platfaumcher

carried on thg {Iathed 9fRimARIGYehIERI QUBFRVIARINR LR HOR oL MisIiR dIARRRAYHET AR Pre-launch

. positioning of its multi-missile payload. Although articulating means are 20 described in this patent,
the articulatifigrfivaaigss RVERSYSRAVARMS to the missiles up to a certain angle only. As is the case with
US Patent 6742433, the US Patent 3981224 is not suitable for long range heavy missiles with heavy
payloads asSineltaneethpofireydane tan dasiyeinfthiedacaihithrushidaeto patiducintolaungte. 25There
's & need for Jmprouementiny sSSP SROEISidP JERIPYIIRRLES 110mis8iked in Us

Patent Number 5461961 and US Patent ‘Number 6584881.

10
US Patent 6742433 discloses a launcher platform (on a vehicle) which includes a support

structure and a number of rails mounted on the support structure for supporting missiles
thereon. This assembly is not suitable for long range heavy missiles which cannot be
launched at an angle and which require stable ground support to dampen the recoil thrust

15 that is developed during launch.

US Patent 3981224 discloses a missile transporter-lauhcher which describes a launcher
carried on the flatbed of a mobile vehicle to provide the dual role of missile transporter and
pre-launch positioning of its multi-missile payload. Although articulating means are
20  described in this patent, the articulating means provides elevation to the missiles up to a
certain angle only. As is the case with US Patent 6742433, the US Patent 3981224 is not
suitable for long range heavy missiles with heavy payloads as they need a firm base for

dampening the recoil thrust developed during launch.

25  There is a need for improvement in missile carrying vehicles; to deploy missiles from said
vehicle, to make it terrestrially mobile in order to skilifully improve ground coverage in
war zones. There is also a need for a fast articulating launcher assembly which increases
the military’s ability to operate with agility without compromising on ground movement
and thus decreasing the threat of being noticed.

30 :
OBJECTS OF THE INVENTION



vehicle, to make it terrestrially mobile in order to skillfully improve ground coverage in war zones.
There is also a need for a fast articulating launcher assembly which increases the military's ability to
operate with agility without compromising on ground movement and thus decreasing the threat of
being noticed. 30 OBJECTS OF THE INVENTION 3 The principal object of the invention is to provide
a mobile missile system for carrying the missiles and firing said missiles from said mobile system itself.
Another object of this invention is to provide a mobhile missile system with a fast 5articulating and
actuating system for readying the missiles for firing from said mobile system itself Still another object
of this inventidhPENERIARESTL hibb iy Fiddnds v dritme bbn iR e X B edrirgdhtterface and
capability. 1giY@tanaiirmghigatafstisinvantian io IPspyvide iasenobile missile system having an
accurate missile deploying capability.  Still another object of this invention is to provide a quick
moving and agile mobile mi sthe 15 system..An additional object of this invention is.to prqvide a mobile
missile syst(ﬁ:glrlgl0 \% 1fcﬂg &tesogo }%q‘&i\fengﬂnei etr% rB‘c')l\jilq%arasglﬂof?:léeeffﬁtsesrllfors?%t%noﬁlﬁﬁge%t%ﬁor its
missile eplayindatapadifitpcR@ting system for readying the missiles for firing from said mobile

system itself.

Still another object of this invention is to provide a mobile missile system with a

convenient rhissile deploying interface and capability.

10 :
Yet another object of this invention is to provide a mobile missile system having an
accurate missile deploying capability.

Still another object of this invention is to provide a quick moving and agile mobile missile

15  system. ‘

An additional object of this invention is to provide a mobile missile system which does not
require an external power source either for its movement or for its missile deploying
capability.

20

STATEMENT OF THE INVENTION
Accordingly, the present invention provides for a mobile missile launch system (100), said
system comprising: a vehicle (14) having a chassis structure (12) adapted to carry the
launch system; a mounting frame (16) comprising predetermined truss framework mounted
25  onto the chassis structure (12); plurality of sliding mechanisms mounted at rear end (19) of
the mounting frame (16) comprising; a beam (22) comprising plurality of sliders (26) on
one surface and is hinged to the mounting frame (16) on other surface, plurality of saddles
(32, 34) mounted onto the beam (22) and are adapted to slide on the sliders (26), a tube
(35) having an opening fixed to the saddle (32) at one end and an end cap (39) at other end,
30  anactuator (31) connected to the tube (35) through a piston (29) and rod (37) and is hinged
at one end on the beam (22), wherein said piston (29) actuation contacts the rod (37) with
end cap (39) of the tube (35) to slide saddles (32, 34) on the sliders (26); plurality of




STATEMENT OF THE INVENTION Accordingly, the present invention provides for a mobile missile
launch system (100), said system comprising: a vehicle (14) having a chassis structure (12) adapted to
carry the launch system; a mounting frame (16) comprising predetermined truss framework mounted
25 onto the chassis structure (12); plurality of sliding mechanisms mounted at rear end (19) of the
mounting frame (16) comprising; a beam (22) comprising plurality of sliders (26) on one surface and is
hinged to the mounting frame (16) on other surface, plurality of saddles (32, 34) mounted onto the
beam (22) and are adapted to slide on the sliders (26), a tube (35) having an opening fixed to the
saddle (32) at one end and an end cap (39) at other end, 30 an actuator (Sﬁconnected to the tube
(35) through S2PISE3H @)‘%ﬁ“ﬁ%’@?)ﬁ%{ﬂ&’?@rﬂi%@@%%ﬁ@lgﬁﬁ%ﬂlﬁgeﬁéé PEPRAEPERRaId piston
(29) actuationheotiaistsrthe18od pBEhlithognebaafnéa0) 41 thadubiad 35)ido slilesaddis {@2,as¢) on the
sliders (26); plurality of 4 canisters (43) ed onto said bea rfg 2),and plurality of missiles (11)
ensconced cht%rllﬁet%%gcte?nlts ere 5(3%)5 A&%rﬁ%ﬁ%é‘ﬁ iners ?ﬂ’f?{; cForéllﬁ ggiaec%é?#s%@és and are
connected to abetgmdtiesBandaffordinesistmovémend pharafioptof restingyenits{Py) tabmtisigrto rear

end of the capiglers @dHandarsadaniesiio m%"gl%@g'ta/(%ﬁf%%ﬁg&%%&&%é%&%ﬁ%?aid

missiles (11) to ground (51); communication means/ma placed within the launch system to

communicatelVaefraifiitefadeutel triferaria sRuagtisHe WEkiRRiebhenRH 2Rl a5iBHe holding
device mountgit abdront endipheacheoniaiss (@) Hlamesidineantoatien af theneantaipeed4?) during

mobility in horizontal pgsition, also provides.for a method for holding a missile (11) securely comprising
scof 1 act_ucé’ﬁ?igfgg?ﬁh it WﬁﬁtggﬁfWf*jffg%?ﬁp%iﬁ?g%}% gﬁiﬁéﬁiﬁmgﬁﬁfr?mmg
protruding pin® eplhoiidis dogle mertts oldinger timgsi $ gt sife or
nolding e misgie (4) ey, AlgR ydSs I8pamethed I aiesia ineac mation of missile (11
comprising an act o ac¥i§\1/at|ng actuator assembggoﬂ(}&) y removal o ﬁ]&%rguﬁ]c ul ,za sing
pre-tensionedspittgereodiagtoiac( bathsec Bossine exootitofldieiis ooy dile sorthkotenibyal of

hydraulic fluid,sfereiniRister @008l dm i Hstiuard onig sl cleds(0Rd) and fonwacd!y.extended
stub (200g), applying load on rocker assembly (101b) by the extended stub (200g) which is transferred

as point load HFYRsabNE eRatien e dRENESE basp Piijetion @) A HErng S R A BF Tt Ker
assembly (10t 8yreshbngasmetiesnnt theimissiiengl fle-andigie pravidestvan abiadms20
launching a missile @1% said method comprising acts of; actuating bea (QEZ) by actuatgr (24) to move
from its &riz&ﬁﬁil(ﬁ ey %GV/@rft?c%q(BbéEﬁ)m @gtﬁf:éli‘l‘?\vgﬁa‘g &%?'{%ﬁﬁﬁ@r@f %Wd’ﬁfggé%? ®lwherein
said releasingsahitie faiessdienallewis destin@ o) 42d Ydomadthegrauded (0 @oddaupphing bfathe missile
(11) using control switches, . wherein thrust forces .generaied by the launch of. the missile (11),is
transferred toot%éoéf(c)ﬁﬁs e@%tﬁgghghbé%%r}gsﬁﬁan&?\lt %)5610g¥w le ' g’ansgerred as point }Oaé

onto loading elements and nose cap projection (90) at operative top end of rocker assembly

(101) to arrest linear motion of the missile (11), and also provides for a method of

20  launching a missile (11), said method comprising acts of; actuating beam (22) by actuator

(24) to move from its horizontal position to vertical position; actuating actuator (31) by

releasing pressure, wherein said releasing of the pressure allows resting unit (27) to touch -

ground (51); and launching of the missile (11) using control switches, wherein thrust

forces generated by the launch of the missile (11) is transferred to the ground (51) through
25 resting unit (27).

30



4" The present invention also provides any one of the embodiments disclosed below and indicated
with the numbers 1 to 18, 1. A mobile missile launch system (100), said system comprising; i. a vehicle
(14) having a chassis structure (12) adapted to carry the launch system; 5ii, a mounting frame (16)
comprising predetermined truss framework mounted onto the chassis structure (12); iii. plurality of
sliding mechanisms mounted at rear end (19) of the mounting frame (16) comprising; a beam (22)
comprising plurality of sliders (26) on one surface and i$singed to the mounting frame (16) on other
surface, plurality of saddles (32, 34) 10 mounted onto the beam (22) and are adapted to slide on the

sliders (26), a tube: (3&xheivirgan epRepiogfixed o thersrddia (3R)Atane g sndamendicar(39) at
other end, an actuator Blﬁzﬁc%npteocfgd to the tube (35) through a piston (29) and rod (37) and is hinged

at one end on the beam ? whereln said piston (29) actuation contacts the rod (37) with end cap

(39) of the tube (35) to slide saddles (32, 34) on 15the sliders (26); iv. plurality of canisters (43)
mounted ontol saitl thebita (225 enduphbrayitienf (1185 keéd(4/k)eanscompeschyithin the canisters (43); v.

plurality of contaNg(s. () m@ SAG. Al canistar. 31 and e LANDRLIRL 9 i Sddlies (32, 34) for

linear movement; 20vi. plurali sting units (27) abutting to rear en he canisters {43) and are
adapted t move lih & iodrErsRel OB R R SHsHrBaghilsss dsyeryark growried(snlp the

chassis structure (12);
iii. plurality of sliding mechanisms mounted at rear end (19) of the mounting frame (16)
- comprising; a beam (22) comprising plurality of sliders (26) on one surface and is
hinged to the mounting frame (16) on other surface, plurélity of saddles (32, 34)
10 mounted onto the beam (22) and are adapted to slide on the sliders (26), a tube (35)
having an opening fixed to the saddle (32) at one end and an end cap (39) at other
end, an actuator (31) connected to the tube (35) through a piston (29) and rod (37)
and is hinged at one end on the beam (22), wherein said piston (29) actuation
contacts the rod (37) with end éap (39) of the tube (35) to slide saddles (32, 34) on
15 the sliders (26); '
iv. plurality of canisters (43) mounted onto said beam (22) and plurality of missiles (11)
ensconced within the canisters (43);
v. plurality of containers (42) enclosing said canisters (43) and are connected to the
saddles (32, 34) for linear movement;
20 vi.v plurality of resting units (27) abutting to rear end of the canisters (43) and are adapted
to move linearly to transfer reaction forces from said missiles (11) to ground (51);
vil. communication means (56) placed within the launch system to communicate with
" remotely located unit; and
viii. at least one locking mechanism and at least one holding device mounted at front end
25 ~ of each container (42) to arrest linear motion of the container (42) during mobility in

horizontal position.

2  The system as claimed in claim 1, wherein the truss frame work of mounting frame
(16) is configured as front frame work (18) and rear truss frame work (19) for varying
30 loads of mountings on it; wherein the front (18) is configured for mounting actuators

(31) of hydraulic actuator for articulation by piston (29) movement, fire control section



vii, communication means (56) placed within the launch system to communicate with remotely located
unit; and viii. at least one locking mechanism and at least one holding device mounted at front end
250f each container (42) to arrest linear motion of the container (42) during mobility in horizontal
position. 2 The system as claimed in claim 1, wherein the truss frame work of mounting frame

(16) is configured as front frame work (18) and rear tdlss frame work (19) for varying 30loads of
mountings on it; wherein the front (18) is configured for mounting actuators (31) of hydraulic actuator
for articulation by piston (29) movement, fire control section 4b and power supply cabin (52), and the
rear truss frame work (19) is configured for mounting beam (22) and actuators for articulation. 3 The
system as claimed in claim 1, wherein said system is fitted with thermal 5 conditioning unit (38) to

regulate tempefad RO WIIFERPY CaRisLEP I HNdnBpraralirsef Eemanminatorto)36) eurisanthépto actuators

and are adapteghtpisitaserfaranticadapefitheeam(8dbn. 4 The system as claimed in claim 1,
wherein the holding device for container (42) 10comprising; a. platform (20) of predetermined shape

having at least gne bracket (3) consisting of one or more apertures (7) and at least one hole (5) at
centre; b. dgiac?i bI&EHB é‘l%rﬁ?@h[f‘ ) {8 iﬁf%‘é‘?a%ed‘%ﬁﬁ?%é%ﬁ%ﬁﬂ%t 1) DelBs iy L rA¥®ahd is -
mounted insidedivel tikacketuf8) (F&he prathitrm (€2 rsaid stsidd 2hcompriaing3onad plurality of

accumulators (36) connecting to actuators and are adapted to store for articulation of

the beam (22).

4 The system as claimed in claim 1, wherein the holding device for container (42)
10 comprising;
a. platform (20) of predetermined shape having at least one bracket (3) consisting of
one or more apertures (7) and at least one hole (5) at centre;
b. detachable stub element (2) is integrated with the missile (11) below tip surface and
is mounted inside the bracket (3) of the platform (20), said stub (2) comprising one
15 or more stub holes (6) to accommodate pins (13) provided at preformed shaped
element (17a) and has at least one protruding element (4) at centre, wherein said
~ protruding element (4) is moﬁnted inside the hole (5) of platform (20);
¢c. plurality of hydraulic cylinders (8) having shaft (9) and are mounted at predefined
positions onto the platform (20) on either side of the bracket (3); and
20 d. plurality of housing elements (17) fitted to preformed shaped element (17a); and the
shaft (9) of each hydraulic cylinder (8) is fitted With preformed shape of bearing
(15).

5 The system as claimed in the claim 4, wherein the shaft (9) of cylinder, the bearings
25 (15), the housing element (17) and the preformed shaped element (17a) form a ball and

socket mechanism.

6 The system as claimed in the claim 4, wherein pins (13) pass through the apertures (7)
in the bracket (3) to get inserted in the holes (6) of the stub element (2).

30
7 A method for holding a missile (11) securely comprising act of actuating hydraulic

cylinders (8) for applying pressure onto housing elements (17) for moving protruding




15 or more stub holes (6) to accommodate pins (13) provided at preformed shaped element (17a) and
has at least one protruding element (4) at centre, wherein said protruding element (4) is mounted
inside the hole (5) of platform (20); c. plurality of hydraulic cylinders (8) having shaft (9) and are
mounted at predefined positions onto the platform (20) on either side of the bracket (3); and 20d.
plurality of housing elements (17) fitted to preformed %‘haped element (17a); and the shaft (9) of each
hydraulic cylinder (8) is fitted with preformed shape of bearing (15). 5 The system as claimed in the
claim 4, wherein the shaft (9) of cylinder, the bearings 25(15), the housing element (17) and the
preformed shapéd €lénehthdl Fa)siagrelarbaltadd sfickesearieghamnissmitlibhes: ¢§stenthasnidailmed in the

claim 4, Whereip[1 Prjn r@ﬁéiggéﬁetm%w&g? S%@%ré}ges (7) in the bracket (3) to get inserted in the holes
e 2). of theh

(6) of the stub element 4e pins ousing elements (17) for inserting into stub holes
(6) of the missile (11) for holding the missile (11) securely. 8 The system as claimed in claim 1,
wherein the $ockiifySriécRatisha tacdriastlnipal. Sthstion Brtheckingsieeehanisdniprisiay; ineatrocker
assembiy (101)qfipicsetermisar shape Rieipgd.at bracket of the system, said rocker assembly (101)

comprises an actuat%?fgﬁsegme t (l&](gllé a Iow(izr side and a Ioading?iegment 101c) at upper side and
a rocker segméht LBEBY dSFEe e t\?&%‘ﬁ HEReRG A FRAPs MLt L omexenf the RSiRg segment
(101c); 10b. an actaatonessemiely{ROQ)ddrnepeciaipwaiagng ofgtato (0 (2P hofdhersigtem
~ and a loading segment (101c) at upper side and a rocker segment (101b) disposed
in between the actuating segment (101a) and the loading segment (101c);
10 b. an actuator assembly (200) connected to lower end of platform (70) of the system
for applying load to the rocker assembly (101); and
c. loading elements engaged at operative top end of the rocker assembly (101) to

arrest linear motion of the missile (11),

15 9 The system as claimed in claim 8§, wherein the rocker assembly (101) is tapered away
from the rocker segment (101b) and leads to the actuating segment (101a) at lower side

and the loading segment (101c) at upper side.

10 The system as claimed in claim 8, wherein said rocker assembly is pivoted with
20 medially placed pivoting arrangement; wherein the pivoting arrangement and the
bracket have matching holes to superimpose onto each other; and the pivoting

arrangement is secured by inserting a pin and circlip through the matching holes.

11 The system as claimed in the claim 8, wherein the actuator assembly (200) comprises
25 plurality of pre-tensioned springs (200a) placed between arms (200b) of clevis (200d)
and rear wall (200c¢), and a hydraulic actuator having a piston (200e) with a boss (200f)
at its operative end and the clevis (200d) with plurality of the arms (200b) aligned with
the piston (200e).

30 12 The system as claimed in the claim 11, wherein the springs (200a) are preferably
Belleville springs and comprises piston (200e) symmetrically in between the springs
(200a).




for applying load to the rocker assembly (101); and c. loading elements engaged at operative top end
of the rocker assembly (101) to arrest linear motion of the missile (ll), 159 The system as claimed in
claim 8, wherein the rocker assembly (101) is tapered away from the rocker segment (101b) and leads
to the actuating segment (101a) at lower side and the loading segment (101c) at upper side. 10 The
system as claimed in claim 8, wherein said rocker as§é€mbly is pivoted with 20 medially placed
pivoting arrangement; wherein the pivoting arrangement and the bracket have matching holes to
superimpose onto each other; and the pivoting arrangement is secured by inserting a pin and circlip
through the mamking haless1dalhedsystem elaislaineddrethaleldivadngvbriginthesagitggoraassembly

(200) comprises 25 plurality, of pre-tensioned. springs @ a) placed between ar 200Db).of clevis
(200d) and rear? %él?%é%%%%aé%% ﬁ%rfuﬁgagé Bafor h \g}f%g %Hﬁ?sﬁ%nl?zgvré %’?%fnefl B%asrs 000 at its
operative end asbfigeretonsviZoodyensap piwiaitipof( e EmprRoab paligrieativitiotites pigtsile(200e).
3012 The systep|gs claimed in the claim 11, wherein the springs (200a) are preferably Belleville
springs and comprises piston (200e) symmetrically in between the springs (200a). 4d 13 The system
as claimed in the claim 8, wherein the loading elements comprises a loading socket (80) and a loading

pin (90a) alidfeft TREHIASREATIRBE ISR BOGAERETGith IAGSR RERN 8 8feedioRTo0) for applying point
load onto the misgite,4fidy. aStuator assembly (200) by removal of hydraulic fluid,

b.causing pre-tensioned springs (200a) to act against arms (200b) of clevis (200d) dué
to the removal of hydraulic fluid, wherein piston (200e) is thrust forward onto said

10 clevis (200d) and forwardly extended stub (200g),
c.applying load on rocker assembly (101) by the extended ‘stub (200g) which is
transferred as point load onto loading elements and nose cap projection (90) at

operative top end of rocker assembly (101) to arrest linear motion of the missile (11).

15 15 The method as claimed in claim 14, wherein the load is applied onto the actuator
segment (101a) by removing fluid from hydraulic actuator of the actuator assembly
(200).

16 The method as claimed in claim 14, wherein removing the fluid makes pre-tensioned

20 springs (200a) to exert pressure to move clevis (200d) in forward direction.

17 A method oflaunching a missile (11), said method comprising acts of;
a. actuating beam (22) by actuator (24) to move from its horizontal position to vertical
position;
25 b. actuating actuator (31) by releasing pressure, wherein said releasing of the pressure
allows resting unit (27) to touch ground (51); and
¢. launching of the missile (11) using control switches, wherein thrust forces
generated by the Jaunch of the missile (11) is transferred to the ground (51) through
resting unit (27).
30




14 A method for arresting linear motion of missile (11) comprising an acts of: a.activating actuator
assembly (200) by removal of hydraulic fluid, b.causing pre-tensioned springs (200a) to act against
arms (200b) of clevis (200d) due to the removal of hydraulic fluid, wherein piston (200e) is thrust
forward onto said 10clevis (200d) and forwardly extended stub (200g), c.applying load on rocker
assembly (101) by the extended 'stub (200g) which isttransferred as point load onto loading elements
and nose cap projection (90) at operative top end of rocker assembly (101) to arrest linear motion of
the missile (11). 1515 The method as claimed in claim 14, wherein the load is applied onto the
actuator sedthdme(rsthay By shavserang flarbmirasiuRihaehest ermsisstasto aesestingy (200).

16 The methodyagosladmeshinclaing tdeavbereinsaraavitedhallyith Mekas iy elantiopechd0springs
(200a) to exert pressure to move clevis (200d) in forward direction. 17 A method of launching a missile
(11), said methlgﬂ%gm%rising acts of; a. actuating beam (22) by actuator (24) to move from its
horizontal position to vertical position; 25b. actuating actuator (31) by releasing pressure, wherein said
releasing of the pressure allows resting unit (27) to touch ground (51); and c. launching of the missile
(11) using control switches, wherein thrust forces generated by the launch of the missile (11) is
transferred to the ground (51) through resting unit (27). 30 4e



18 The method as claimed in claim 17, wherein said method comprises act of retracting piston (29)
upwards to release the ground resting unit (27) from the ground (51) after launching. 4f BRIEF
DESCRIPTION OF THE ACCOMPANYING DRAWINGS The invention will now be described in
accordance with the accompanying drawings, in which; .S Figures 1 to 19 illustrates a step-by-step
exploded view of the various embodiments of the mobﬁé missile launching system; Figures 21a, 21b,
and 21c illustrate the missile articulating system of the mobilesue 5system in accordance with this
invention; Figure 22 illustrates side view of the rocker assembly in its engaged position; and 10Figure
23 illustrates a side view of an assembly for holding the missile mounted on a mobile platform in
locked position, BRHLE SrESG 8 RETONi O VdhEohCOR VR ARY IDESORANVIBNSOF THE INVENTION

The invention will now be described in accordance with the accompanying drawings, in

which:



Referral numerals: 152-stub element 3-bracket 4-protruding element 5-hole 6-stub holes
207-apertures 8-hydraulic cylinder 9-shaft of cylinder 10-cabin 11-missile 2512-chassis structure of the
vehicle 13-pins 14-vehicle 15- preformed shaped bearing  16-mounting frame 3017-housing
element I7a- preformed shaped element 18-front section of mounting frame

5
Figures 1 to 19 illustrates a step-by-step exploded view of the various embodiments of the

mobile missile launching system;

Figures 21a, 21b, and 21c illustrate the missile articulating system of the mobile missile

S system in accordance with this invention;

Figure 22 illustrates side view of the rocker assembly in its engaged position; and

10 Figure 23 illustrates a side view of an assembly for holding the missile mounted on a

mobile platform in locked position, in accordance with this invention.

DETAILED DESCRIPTION OF THE INVENTION
Referral numerals:
15 2-stub element
3-bracket
4-protruding element
5-hole
6-stub holes
20 7-apertures
8-hydraulic cylinder
9-shaft of cylinder
10-cabin
11-missile
25 12-chassis structure of the vehicle
13-pins
14-vehicle
15- preformed shaped bearing
16-mounting frame
30 17-housing element
17a- preformed shaped element

18-front section of mounting frame




6 19-rpar seetion of mounting frame 20-platform for mounting holding assembly 22-beam 24-beam
actuator cylinder 526-sliders 27-resting unit 28-metal block 29-piston , 30-metal railing 1031-actuator
32, 34- saddles 35-tube 36-accumulator

19-rear section of mounting frame
20-platform for mounting holding assembly
22-beam 7
24-beam actuator cylinder
5 26-sliders

27-resting unit
28-metal block
29-piston |
30-metal railing

10~ 31-actuator
32, 34- saddles
35-tube
36-accumulator
37-rod

15  38-thermal conditioning unit
39-end cap
40-hydraulic reservoir
42-container
43-canister

20  44-front supports
46-outriggers
48-a system comprising hydraulic pump, motor, and fan
50-equipment control cabin
St-ground

25 52-power supply cabin
54-system comprising alternator and motor
56-comunication mast/ means
70-platform for mounting of rocker assembly
80-loading socket

30  90-nose cap



37-rod 1538-thermal conditioning unit 39-end cap 40-hydraulic reservoir 42-container 43-canister
2044-front supports 46-outriggers 48-a system comprising hydraulic pump, motor, and fan
50-equipment control cabin 5I-ground 2552-power supply cabin 54-system comprising alternator and
motor 56-comunication mast/ means 70-platform for mounting of rocker assembly 80-loading socket
3090-nose cap

90a-loading pin
100- Mobile missile launch system
101-rocker assembly
101a-actauting segment

5 101b-rocker segment
1010~loadin4g segment
200-actauator assembly
200a-springs |
200b-arms

10 200c-rear wall

200d- clevis
200e-piston
200f-boss
200g- stub

15 :
The present invention is in relation to a mobile missile launch system (100), said system

comprising: a vehicle (14) having a chassis structure (12) adapted to carry the launch
system; a mounting frame (16) comprising predetermined truss framework mounted onto
the chassis étructure (12); plurality of sliding mechanisms mounted at rear end (19) of the
20 mounting frame (16) comprising; a beam (22) comprising plurality of sliders (26) on one
surface and is hinged to the mounting frame (16) on other surface, plurality of saddles (32,
34) mounted onto the beam (22) and are adapted to slide on the sliders (26), a tube (3%5)
having an opening fixed to the saddle (32) at one end and an end cap (39) at other end, an
actuator (31) connected to the tube (35) through a piston (29) and rod (37) and is hinged at
25  one end on the beam (22), wherein said piston (29) actuatidn contacts the rod (37) with end
cap (39) of the tube (35) to slide saddles (32, 34) on the sliders (26); plurality of canisters
(43) mounted onto said beam (22) and plurality of missiles (11) ensconced within the
canisters (43); plurality of containers (42) enclosing said canisters (43) and are connected
to the saddles (32, 34) for linear movement; plurality of resting units (27) abutting to rear
30 endof thé canisters (43) and are adapted to move linearly to transfer reaction forces from

said missiles (11) to ground (51); communication means (56) placed within the launch




7 90a-loading pin 100- Mobile missile launch system 10I-rocker assembly 101a-actauting segment
5101b-rocker segment 101c-loading segment 200-actauator assembly 200a-springs 200b-arms
10200c-rear wall 200d- clevis 200e-piston 200f-boss 200g- stub 15 The present invention is in relation
to a mobile missile launch system (100), said system comprising: a vehicle (14) having a chassis
structure (12) adapted to carry the launch system; a mounting frame (16) comprising predetermined
truss framework mounted onto the chassis structure (12); pIurallty of sliding mechanisms mounted at
rear end (19) of the

system to communicate with remotely located unit; and at least one locking mechanism
and at least one holding device mounted at front end of each contamer (42) to arrest linear

motion of the container (42) during mobility in horizontal position.

5 In still another embodiment of the present invention the truss frame work of mounting
frame (16) is configured as front frame work (18) and rear truss frame wofk (19) for
varying loads of mountings on it.

In yet another embodiment of the present invention the front (18) and.rear 'fruss frame
work (19) are configured for mounting of actuators for articulation, fire control section and

10 power supply cabin (52) and beam (22), actuators for articulation respectively.

In yet another embodiment of the present invention said system is fitted with thermal

conditioning unit (38) to regulate temperature inside the canister (43).

15 In yet another embodiment of the present invention said system is fitted with plurality of
accumulators (36) connecting to actuators and are adapted to store for articulation of the
beam (22).

In yet another embodiment of the present invention the actuator (31) is preferably a

20  hydraulic actuator for actuating piston (29) movement.

In yet another embodiment of the present invention the holding device for container (42)
‘comprising platform (20) of predetermined shape having at least one bracket (3) consisting
of one or more apertures (7) and at least one hole (5) at centre; detachable stub element (2)

25 is integrated with the missile (11) below tip surface and is mounted inside the bracket (3)
of the platform (20), said stub (2) comprising one or more stub holes (6) to accommodate
pins (13) provided at preformed shaped element and has at least one protruding element (4)
at centre, wherein said protruding element (4) is mounted inside the hole (5) of platform |
(20); plurality of hydraulic cylinders (8) Having shaft (9) and are mounted at predefined

30  positions onto the platforni (20) on either side of the bracket (3); and plurality of housing
eleménts (17) fitted to preformed shaped element (17a); and the shaft (9) of each hydraulic
cylinder (8) is fitted with preformed shape of bearing (15) as shown in Figure 23.




20 mounting frame (16) comprising; a beam (22) comprising plurality of sliders (26) on one surface
and is hinged to the mounting frame (16) on other surface, plurality of saddles (32, 34) mounted onto
the beam (22) and are adapted to slide on the sliders (26), a tube (35) having an opening fixed to the
saddle (32) at one end and an end cap (39) at other end, an actuator (31) connected to the tube (35)
through a piston (29) and rod (37) and is hinged at 25 one end on the beam (22), wherein said piston
(29) actuation contacts the rod (37) with end cap (39) of the tube (35) to slide saddles (32, 34) on the
sliders (26); plurality of canisters (43) mounted onto said beam (22) and plurality of missiles (11)
ensconced within the canisters (43); plurality of containers (42) enclosing said canisters (43) and are
connected to the saddles (32, 34) for linear movement; plurality of resting units (27) abutting to rear
30end of the canisters (43) and are adapted to move linearly to transfer reaction forces from said
missiles (11)Itoygraumoch¢d iy iealinmnnicatio preseanis (o) qplaice shafitl(i) dleciaiwdel) the Heataipsto
communicate with,remately located ynit; and at least one, Igcking mechani d at least one holding
device mouni(g%l} ’z:k rohr(l)tutsélrlly S%glaegﬁléc?(;}%t%%?ﬁ?ﬁﬁ%%gaeg eé%? Mo ﬁ?%@%nﬁaﬁ%ﬁ? I&12) during
mobility in hotezbeitaigsbaiiion. 5in still another embodiment of the present invention the truss frame
work of mounting frame (16) is configured as front frame work (18) and rear truss frame work (19) for

varying loads,pf snauitinas R dimedDofehapRIRET BRRAIMRNLAL e esentdnyeHicndhedont (18)-

and rear truss frame work (19§iare configured for mounting of actuators for articulation, fire control
section and 18btBWRT skt (CAkETE PSSR b‘éﬁﬁ]}(‘ﬁii,@cﬂgﬂﬁﬁ%@ﬁméﬁléﬁbn respectively. In yet
another embodingaiol the aresent investiaorsasd systamdsittedinih thenmssleqnoltieoingnit (38) to

regulate temgerature inside %.he canisteg %3% 15In. gt an&fgr emblodiment of thedpre ent invention
said system & TS ARSI A5 B8 ARG (652 M et RGRE R PAESFLS R A58 ed to
store fot @rtictitationsdfl Hefdreanvif@2protrulfingepian e o€ thb dousimgt détiemtsrdsorivinuention the

actuator (31)j5 PIfETRRIY @ PAHSRIAACHA AR R TRR AIsaT @2 mRyement

In yet another embodiment of the present invention the locking mechanism to arrest linear
motion of the missile (11) comprising a rocker assembly (101) of predetermined shape
15  pivoted at bracket of the system, said rocker assembly (101) corhprises an actuating
segment (101a) at lower side and a loading segment (101c) at upper side and a rocker
segment (101b) disposed in between the actuating segment (101a) and the loading segment
(101c); an actuator assembly (200) connected to lower end of platform (70) of the system
for applying load to the rocker assembly (101); and loading elements engaged at operative
20  top end of the rocker assembly (101) to arrest linear motion of the missile (11) as shown in

Figure 22.

In yet another embodiment of the present invention the rocker assembly (101) is tapered
away from the rocker segment (101b) and leads to the actuating segment (101a) at lower

25  side and a the loading segment (101c) at upper side.

In yet another embodiment of the present invention a medially placed pivoting

arrangement enables the rocker assembly (101) to pivot about.

30 In yet another embodiment of the present invention the pivoting arrangement and the

bracket have matching holes to superimpose onto each other.




In yet another embodiment of the present invention the holding device for container (42) comprising
platform (20) of predetermined shape having at least one bracket (3) consisting of one or more
apertures (7) and at least one hole (5) at centre; detachable stub element (2) 25 is integrated with the
missile (11) below tip surface and is mounted inside the bracket (3) of the platform (20), said stub (2)
comprising one or more stub holes (6) to accommodate pins (13) provided at preformed shaped
element and has at least one protruding element (4) at centre, wherein said protruding element (4) is
mounted inside the hole (5) of platform (20); plurality of hydraulic cylinders (8) having shaft (9) and are
mounted at predefined 30 positions onto the platfqgm (20) on either side of the bracket (3); and
plurality of gusitn elements :1L72:r1;'%tt0 ﬁg rrggo rirrll_(\;gnﬁhg%%d element {-1732; an%ithe sh@@) of each
hydraulic cy inder (8) 1€ fitted with preform sPnape 0 8eanrf§“@%‘)’ga§rs%l AN Il—sléﬁcrlg 9 In yet
another emivesditinert phthed miedanthionghtioridhieesivés(9) of cylinder, the bearings (15), the housing
element (17) and the preformed shaped element (17a) form a ball and socket mechanism. 5 In yet

another empdimenkiel BRsIEaRN: bveRIRR e RIBSHIAhRas P Uek A8, AR HES fAidD the

bracket (3) to get inserted in the holes (6) of the stub element (2). The present invention is in relation
to a methodPSFHEICRA G FRnsiRe 1 9y ings PA0R SR M S AbC o ARatRItiRy RecR URO R (APRears (8) for
applying presshieebasi2bopsingskielamendsd(17) for moving protruding pins (13) of the housing

elements (17) for inserting into stub holes (6) of the missile (11) for holding the missile (11) securely.

In yet another emg)n% iment ofcﬁheeg{%§%1é invengon the Iog\kingtma?chanisr%l%)éérp\e}st linear motion of

the missile rIl)y((::'(t)mprlsellﬁanzlatb?oc er assem Tf/sff ng t|%Jorré eetgrmlng{:lassﬁ%\nﬁe otedPat Bracket of

the system, sl 0O hvsdmblye(Lo 0f eom (2 dizactuatinths pirwer@(D0)1La) at lower side and a
loading ¢egment (101c) at upper side and a rocker segment (101b) disposed in between the actuating

segment (1G4} b i lnactiagReomIant CHECeY AR AN SRRRIPNIAM CanREsiaddg, ower end
of platform (70) of the system for applying load to the rocker assembly (101); and loading elements
engaged at @fﬁ@r&%) of the clevis @O(}é} and rear wall (200c) of the actuator assembly (200).

In yet another embodiment of the present invention the piston (200e) is placed

15  symmetrically in between the springs (200a).

In yet another embodiment of the present invention the springs (200a) are preferably

Belleville springs.

20 In yet aﬁother embodiment of the present invention the loading elements comprises a
loading socket (80) and a loading pin (90a) which is aligned in horizontal linear axis

configuration with nose cap projection-(90) of the missile (11).

The present invention is in relation to a method for arresting linear motion of missile (11)
25  comprising an act of activating actuator asserﬁbly (200) by removal of hydraulic fluid,
causing pre-tensioﬁed springs (200a) to act against arms (200b) ) of clevis (200d) due to
the removal of hydraulic fluid, wherein piston (200e) is thrust forward onto said clevis
(200d) and forwardly extended stub (200g), applying load on rocker assembly (101) by the
extended stub (200g) which is transferred as point load onto loading eléments and nose cap
30 projection (90) at operative top end of rocker assembly (101) to arrest linear motion of the |

missile (11).



20top end of the rocker assembly (101) to arrest linear motion of the missile (11) as shown in Figure
22. Inyet another embodiment of the present invention the rocker assembly (101) is tapered away
from the rocker segment (101lb) and leads to the actuating segment (101a) at lower 25side and a the
loading segment (101c) at upper side. In yet another embodiment of the present invention a medially
placed pivoting arrangement enables the rocker assembly (101) to pivot about. to In yet another
embodiment of the present invention the pivoting arrangement is secured by inserting a pin and circlip
through matching holes. In yet another embodiment of the present invention the actuator assembly
(200) comprises 5plurality of pre-tensioned springs (200a) and a hydraulic actuator having a piston
(200e) with a boss (200f) at its operative end. In ydt another embodiment of the present invention the
actuator asskanyblya200) eorbptisesnaodlGwsp(280d ) nwettiptutiaditpaf arap (200 alignecwith the piston

200c). 10 | ' . i i i db
(200¢) @gg?é@@g%ﬁﬁ@%%%%@g%&fﬁom 8%1?1:"?&%65%8#9%@5&9&%%%%)B%Ef plfed between

arms (200b) rear wall (200c) of the actuator assem

In yet another embodiment of the present invention removing the fluid makes pre-

5 tensioned springs (200a) to exert pressure to move clevis (200d) in forward direction.

In yet another embodiment of the present invention the loading elements includes a loading
socket (80) and a loading pin (90a) for applying point load on to the nose cap projection
(90).

10
The present invention is in relation to a method of launching a missile (11), said method

comprising acts of; actuating beam (22) by actuator (24) to move from its horizqntal
position to vertical position; actuating actuator (31) by releasing pressure, wherein said
releasing of the pressure allows resting unit (27) to touch ground; and launching of the
15  missile (11) using control switches, wherein thrust forces generated by the launch of the

missile is transferred to the ground (51) through the resting unit (27).

In yet another embodiment of the present invention said method comprises act of retracting
piston (29) upwards to release the ground resting unit (27) from the ground (51) after
20  launching.

Figures 1 to 20 illustrate a step-by-step exploded view of the various embodiments of the
mobile missile launching system (100) in accordance with this invention. A mobile syétem
(100) in accordance with this invention for launching missiles comprises a vehicle (14),
25  typically a truck having a wheeled chassis structure (12) [as shown in Figure 1], a wheeled
cabin (10) adapted to provide controls for manoeuvring said vehicle (14) and a mounting.
frame/base structure (16) [as shown in Figure 2] on said chassis structure (12) of said
vehicle (14). The truck is suitably and adequately modified to carry a plurality of missiles
(11) in canisters (43) and loaded within containers (42) [shown in Figure 11] and is further
30  adapted to engage said missiles (11) in operative position ready for accurate and quick
deployfnent. The mounting frame/base structure (16) in accordance with this invention is

typically a truss assembly and comprises two sections; a rear portion (19) which supports a



In yet another embodiment of the present invention the piston (200e) is placed 15symmetrically in
between the springs (200a). In yet another embodiment of the present invention the springs (200a) are
preferably Belleville springs. 20In yet another embodiment of the present invention the loading
elements comprises a loading socket (80) and a loading pin (90a) which is aligned in horizontal linear
axis configuration with nose cap projection (90) of the missile (11). The present invention is in relation
to a method for arresting linear motion of missile (11) 25 comprising an act of activating actuator
assembly (200) by removal of hydraulic fluid, causing pre-tensioned springs (200a) to act against arms
(200b) ) of clevis (200d) due to the removal of hydraulic fluid, wherein piston (200e) is thrust forward
onto said clevis (200d) and forwardly extended stute (200g), applying load on rocker assembly (101) by

the extended,siah (200N WiNsh i$ traasterrad aschReINtIPRdRBIOJANAY Slempitmand.onsg cap
30projection (90) at gperative gﬁr%#end of rocker as,sembrI{y (101) to arrest linear motion of the missile
(11). 111n feﬁ%&??&ﬁ%ﬁ{% U AR BPELL SRS MR o th &Y S S oM Snth ih¥ tiuator

segment (10da) bynreimovii) fnidaisorsubyeinautic potsatapphthaiacioatdhassasmbn@aMrols In yet
o exert prest T SR L e e oD presen
inventior? theoloeldiiprile wicnssinold desporsding sk eto(8b)chnidiea Ibadingipm ¢60ky fopkifsplying point
load on to the, RORe|LARIMPIEEHPTPDpPdt the plurality of containers (42) containing canisterised
missiles (11), a launch beam (22) [as shown in Figure 3] is rﬁounted on the rear portion
(19) of said mounting frame/base structure (16). A launch beam articulation cylinder (24‘)
[as shown in Figure 4] is mounted such that ixpon hydraulic actuation, the launch beam
10 articulation cylinder (24) articulates the launch beam (22) from an inoperative: horizontal
position to an operative vertical position ready for launch. The launch beam (22) comprises
a plurality of LM (linear motion) guides/sliders (26) [as shown in Figure 5] mounted at
strategic loéations on said launch beam (22). Each of the LM guides (26) is a combination
of a metal block (28) and a metal railing (30) such that said metal block (28) is slide-ably,
15  co-axially fitted onto a metal railing (30) in a configuration such that the metal block (28)
is adapted to slide along the length of the metal railing (30). A plurality of saddles (32 and
34) [as shown in Figures 6 and 7]; front saddles (32) and rear saddles (34) are adequately
located on the LM guides (26) of the launch beam (22) in order to provide support for
container (42) containing canisterised missiles (11) [as shown in Figure 11]. The‘saddle is
20  substantially a U-shaped configuration; the vertical arms of the saddle engage with the
container (42). The container (42) is provided with elements which are welded onto it and
protrude out of the container (42), like ears. These elements engage with the arms of the
saddle~ (32, 34) while it rests on the saddle (32, 34). These welded elements are clamped
onto the arms by clamping means for locking the container (42) onto the saddles (32, 34).
25  The canister (43) is made of composite material. The missile (11) is assembled into the
canister (43) at the factory and is hermetically sealed. The canisterised missile is inserted
inside a container (42) for mounting on said launch beam (22) of said mobile missile
system (100). The basic function of the container (42) is to hold the canister (43) during
articulation from inoperative horizontal position to operative vertical position. A ground

30  resting unit (27) [GRU] {as shown in Figures 1, 2, and 22} is fitted onto the operative



The present invention is in relation to a method of launching a missile (11), said method comprising
acts of; actuating beam (22) by actuator (24) to move from its horizontal position to vertical position;
actuating actuator (31) by releasing pressure, wherein said releasing of the pressure allows resting
unit (27) to touch ground; and launching of the 15missile (11) using control switches, wherein thrust
forces generated by the launch of the missile is transferred to the ground (51) through the resting unit
(27). Inyet another embodiment of the present invention said method comprises act of retracting
piston (29) upwards to release the ground resting unit (27) from the ground (51) after 20launching.
Figures | to 20 illustrate a step-by-step exploded view of the various embodiments of the mobile
missile launching system (100) in accordance with this invention. A mobile system (100) in accordance
with this invention for launching missiles comprisega vehicle (14), 25 typically a truck having a

wheeled Chaggis, B (AAARS QA NFLGH BT RIARRISd Cobin (OhRd H@&@rmv'de

controls for manoeuvrlng said vehicle 3143 and a mounting. frame/base cture (16) [as shown in

Figure 2] on'ePEbis SRR a9 cof daigriEnmplz (’1‘&) &tk fS SuitastysHiticatletifately
modified to eaiyradplthalinpeianissies Kd ydsueanisiers ¢ fsandaadad wihgy mnﬁagneslifeééZ) [shown

in Figure 11 and s further 30 ted to age said missiles.(11) inp operative itio ready for
accurate ané qwcﬁ( %p?@%%tﬁ%dfﬁegf’n%u%;%b ff%%“égbgesaemszf éturpé %)mr?%\ b%gc?ts & Vith this
inventioh is sypicatty @ @yudsthesemhiohnditidmogmpris€33nesstetvons; &igae Ppicnitsd) whith supports
a 12 plurality, gf mi §§ﬂe§3@il)>§rﬂeaﬁ(%ﬁtﬁ?gc%%gswm?umﬁﬂmﬁ@f tBeRaLIRNE 5&51&0%31 cabin (50)

to provide firing and control signals to said canisterised missile within said container (42) and

also suppor@qwééﬁre?%p%aaﬁ& e3indehe Sy skberfhanaad cnndldoning aeiy (RSnisrdenisddp cabin (50)

are adapted {@;parfotemadiaalih eheekef thesaneibility of aleqignig direuits apd, ¢RIMpORENts
relating to glitch-free functlonlng of the mobile missile launcher (100). To-support the plurality of

containers (224 BBRt MR ESFSErRReRliSSdRe e Iém&ﬁaﬁaﬁr‘f?s(?ﬁj"[‘éé SMdarsheyiive 31 is

mountgg on fttg@@aopwtlaaa(a@)daf swdmmun@@ém@aa@mstﬁwtw@ (116% Ararnghdigism
articulation cylinder, (2 % n in |s m unte thar%m% draullc act %on the

launch beanT TP f’ qar( ’a fc ?8’35% ﬁtgrl bk NCRREPRt
horizontal pasiidie tqdim@marmmve(nmedxmnmmeeaﬂwmmn@m of He laonatidpedam AR comprises

a plurality of ine tion) guides/s 2 ssh wn in F u rategic
locations on éau (1 bgerg}% (%55)0 eflggf ?15( %&d%es &%) sa glé??ll]bllrrl}%ﬁgn 0 flCInrlTée%ia block (28)
and a metal laking (@@ﬁw@mﬁat baldlngett&l eloEknE2 €333 slideingiyrative condition and locking

15  the unwanted linear movement of the container (42) in the forward direction are provided
at the operative front end of the container (42) on the mounting frame/base structure (16).
Typically, two holes are located at the front of the container (42) and the locking and
holding mechanism (44) of the container (42) is facilitated by engagement and
disengagement of pins located at these holes. A rocker assembly (101) located in line with

20 the axi‘s of the container (42) and engaged onto the nose of the container (42) prevents
forward linear motion of the container (42) whilst transportation. A plurality of
outriggers/stabilizers (46) [as shown in Figure 13] are provided at the base of the vehicle
(14) in order to provide firm support to the vehicle (14) while at halt and during
deployment of the articulating and missile launching mechanism. Partial load transfer takes

25  place when the outriggers/stabilizers (46) are employed from the wheels of the vehicle (14)
onto said outriggers/stabilizers (46). The front section (18) of the mounting frame/base
structure (16) supports a system (48) [as shown in Figure 14] of hydraulic pumps, motor,
fan and' the like in conjunction with an equipment control cabin (50) [as shown in Figure
15] to form a power suﬁply cabin (52) [as shown in Figure 16]. The pump is typically an

‘30 offline filtering pump to facilitate in-flow and out-flow of hydraulic fluid for hydraulic



15 co-axially fitted onto a metal railing (30) in a configuration such that the metal block (28) is adapted
to slide along the length of the metal railing (30). A plurality of saddles (32 and 34) [as shown in
Figures 6 and 7]; front saddles (32) and rear saddles (34) are adequately located on the LM guides
(26) of the launch beam (22) in order to provide support for container (42) containing canisterised
missiles (11) [as shown in Figure 11]. The saddle is 20 substantially a U-shaped configuration; the
vertical arms of the saddle engage with the container (42). The container (42) is provided with
elements which are welded onto it and protrude out of the container (42), like ears. These elements
engage with the arms of the saddle (32, 34) while'#t rests on the saddle (32, 34). These welded
elements afstertiopEdoyatolanech fpbyrHRRMBMCHiBdps (R leekhryvinin doenesddr Thoyoven the
saddles (3223 @) ivagaiates @iy Hade: b @MOasiemRtaaent NeyMssile fubijs Agsembled
into the canjster (43) at the factory %gﬂ IS hermeticallévasealed. The canisterised missile is inserted
inside a confHfErReEs) THHBHARISY BH i tAURTEAbAN @A U4 Fobie YhrOsHS ¥R (100). The
basic functigrtphibeccantainkil(42) ibdeigid theveasiatelogd) durdngradiieilatinn ebikldrioperative
horizontal pgsition.to operative vertical ition. A ground 3Qresting unit (27) [GRU] {as shown in
Fiaures 1, 3 B R e R R S P R e
launching piad neatiipeatiytientranyfer dhchoadrcbicths cagistensagmiissilenttd) nlformstd dinto the
ground (51)1auﬁsﬁm§%vgi@éstlaﬁ5%1'5639{4%}95@Mfu,&f%gﬁe&n(%fgy%&?&%@ﬁk[@&éh@wn"n Figure

81 for high speed articulation is’located in front of the launch beam on the mounting frame/base 5
structure (18YMRHHBEHA VEHERIRINAG Bries)faShswWrainimdiss of HeadWPiHe#¥Bumulator

(36) on the pouRENG HasRRasRRE UtPSEOHipBLore hydraidicativid keauirey fas saidvaciuating
cylinder (24). The thermal condigoning unit (38) is adapted to majntain temperature range for missile

betwelh -26 €L §8 3% REMeS SR AT RHOBHIAL W TR SRRl Bn\ArBlshemURL HHEr4HEYY a hydraulic
reservoir (4Qjifas shewnniealoigurdol Ckiripoattshbiy bievehtlaiing kadndtbidsetsicadburendl6). The
entire assembly.comprising the launch beam (22), the accumulator (36), the t | copditioning unit
(78) and ta RO RO P ) Sl R R e R R B D P e
structure (18ypiedin, suldpoheetdtfasesoddinvia Figogasiievatvidoificlfidehagioivey eqditeuking
mechanismgfqr ' ¥ 42) In.jts 1 i it lockd wanted
linear move?rf\fgnﬂ)g} %%%%ﬁ?gi%gﬁ&ggﬂgﬁ %(g? ?gfvéggr?g?j{fé%%gpg&(gﬂﬁpgr%\%gé%t%?g g‘éeltg%\%? front end of

the cohtain@u{AoesRitHE Mgt faatien asgosmubate{decTypRalg), ifvptisles #rtdis¥ted at the
front of the capfaingk @Rl anddhadacking.radiheidinarmasharisied 4éhef pHtPRiaIRaN4d) is

facilitated by engagement and disengagement of pins located at these holes. A rocker assembly (101)
located in [IREHBNOEIRPEKIY 6f tHe SHIBHAP 25 alha SFgSYUEPLME L HESEPBIIHRI INRIner (42)

prevents foryakshlineakmokiataittbesooptainer {Ainahilst transportation. A plurality of
outriggers/stabilizers (46) [as shown in Figure 131 are provided at the base of the vehicle (14) in order

to pro i@ie firm support to the vehicle ‘]’14 lle at.halt and during deploy t of articulating and
missilé aung%lﬁrﬁgrggéh?n{?s%n. alr‘fiéll 558%%}]%{3}5%2&33 ]fé}l %ﬁlg e si%anﬁ gg%u rf);%%rsn}g ellﬁgilizers (46)
are employegsfeomirthecarddesis wittherisehiektitiv Yovea daid Hutsigbfersistabiliz brmgpd)inghedront
section (18),0f the mounting frame/b S ie g 6& SURROItS Asyste 4§) gﬁF&) hl Figure 141
of hydraulicl?)ﬁ?ﬁplél,gr%(r;%(l)rs,l%arl[:?'0 gil’&l 't?%e ﬁke E%éjonfu#ction‘v&té aon eqlsgeipgénlt ontrlo czg){lin 50) [as
shown in Fidawech Spaorfoith kepowéreuppiicatsn sy akdsno®@h)inMEgilee (16). Thssoenpe typically
an 30offline fiftgfing, AWGE Wsiaciitais. o flavand utdieys ehhydialichuid 1ooRYdrauisr e
25  container (42) at its operative bottom end. The containers (42) are mounted on the launch
~ beam (22) by means of saddles (32, 34). Thus the missile (11) is substantially parallel to
the launch beam (22). There are two types of saddles; a front saddle (32) and a rear saddle
(34). These saddles (32, 34) are independent of each other i.e. they independently engage
with the container (42), but are mounted co-axially on linear motion guides (26). The
30 independency of the saddles (32, 34) takes care of machined defects of the container (42);

the container (42) and saddle (32, 34) configuration is adjusted to achieve a substantially



14 actuation through launch beam articulation cylinder (24) [as shown in Figure 4]. The driver cabin
(10) is adapted to supply power to drive hydraulic system [hydraulic pump and launch beam
articulation cylinder (24)]. In steady state configuration, i.e. when the vehicle (14) has come to a halt
and the engine power is no longer used for driving the vehicle (14), 5 the driving gear of the vehicle
(14) is disengaged and the engine is typically kept running in neutral condition, a part of the vehicle's
engine power is adapted to be used for launching missiles (11) from said vehicle (14). A system (54)
[as shown in Figure 17] comprising an alternator and a motor is provided at the base of the power
supply cabin (52), as.an alternate source of power supply, A communication mast fG \(,[\% shown in 10
Figure 0] o ISR 5 8 AR T o EADORER I6e Lt EVRHT Wbl SBIEST) G 3
communicatiboltpd st fihe exaictqrdditiontiitg afevahicleopleblaAdkheridentificatio nuatidetyiantbé proposed
launch site s t ment ISS| ; ce, Lypically, a,diesel erator set
of 5kVA ratin%?;e%zgég%ggﬁ %%ﬁﬁ%ﬁ%@vgér%&ﬁéﬁ nt 01?5 %I%%@%%é%ﬁ a‘%x‘iﬁ%’t%%rﬁ‘ g}?gtem and
for other lighthadoigsbie sritpiasp dratoHal 1eppiaiisseeriepid prsEirnaieidislanspiystesrtiatle diesel
generatoy sepésiapetacatAt K ouralindactiteopeygr generated is routed through an uninterrupted
power supply system to all electronic equipment of the system (100) i.e. the fire control system, the
communication system, the launcher control system and the like. 20Figures 21a, 21b, and 21c
illustrate the missile articulating system of the mobile missile system in accordance with this invention.
A vehicle (14) used for securely transporting and launching a missile from a canister (43) located

within a contﬂiﬂ% (ﬁ;g) aiﬁ iolf t\éige%,(_jty]vgtﬂ&I&ugﬁuﬁeﬁgég@dp%{ﬁ%i,near motion guides or sliders (26).
whic

Missiles (11) are erisconced within canisters are placed in containers (42). The canister

projectd But dlinsily 2bcbnnohderi2a) ks dpdiealle bt feerd . ihaapsrativedrerizaya esieginted on
the launch beam {27) B%Se%%@@%?ﬁéﬁ%?éi@%@ FdieTOuR s imissiebdssHsiantially parallel to

the launch beam (22). There are two types of saddles; a front saddle (32) and arear saddle (34).

These sadd|E§PPaW) e etiandisn domi gt Badhibiione sy ahepéRaissaydendlifs whin ike

container (420epletysetReapided 6o Rty 20N linRarre@titdwiy ide as(26)alThe (BeinsiarmBaengy of the
saddles (32, 34) takeg care, of mﬂg)h&\é d defects of the contaiEe,r (AZéﬁhe container (42) and saddle

42
(32, 34) conffGiiisiAbRY 8L K R LB SR AN 1 bk gf’r@%ﬁ?@‘%%ﬁ%ﬂf&%n ora
vertical peratvengeinfying dtioninhescotansy (4apisheltecbtb(B1e eanisieh 3y atiisabpgraiive top
end. A shear p

e A shoat b losied ibREnely e P cBt Dot il b PRt 42
operative venisalrb@dsitiothinytimeanstof aytipdealit) actuatetr{2dhg downwards till it reaches the
operative bottom end within the actuator cylinder (31) in which it is housed so that no load
is acting on the rod (37) and the socket (39). This is shown in Figure 21c of the
20  accompanying drawings. The lowering of the missile containers (42) takes about 20 to 30
seconds. At the time of launch, large downward forces act on canister (43), the container .
(42) and the tube (35) forcing them in a further downward direction guided along the linear
motion guides (26) until the GRU (27) starts penetrating the ground (51) in scenarios
where the ground (51) allows such penetration. This is shown in Figure 21c¢ of the
25  accompanying drawings. The penetration has a maximum range, typically of 600 mm.
Once the launch is complete, the piston (29) is retracted upwards and the GRU (27) is
“pulled out of the ground (51). The possible piston (29) movement decides the allowable
penetration of the GRU (27) / canister in the ground (51).



In its operative states, the launch can be detailed as follows: 10Firstly, the launch beam (22)
hydraulically actuates from its inoperative horizontal resting state to its operative vertical state i.e. to
achieve the position as shown in Figure 21a of the accompanying drawings. Typically, this action takes
about 30 seconds. After this is complete, the hydraulic piston (29) is lowered slowly so as to allow the
container (42), canister (43) and missile (11) come down by gravity. This is shown in Figure 2Ib of the
15 accompanying drawings. A tube (35) comprising a rod (37) moves downwardly along the linear
motion guides (26) to allow the GRU (27) to rest on the ground (51). Further, the piston (29) within the
actuator cylinder (31) starts retracting downwards till it reaches the operative bottom end within the
actuator cylinder (31) in which it is housed so that o load is acting on the rod (37) and the socket (39).

This is showp uﬂt@w%&aqamm%%ﬁepmggr@éﬂaa%@ io0%e s AGIONGINACIHDA S IF gontainers

(42) takes about 20 to 30 seconds. At the time of launch, large downward forces act on canister (43),

the containeff @) afefiFE by sy thrcihertmént tea ﬁ@friﬁ%lga%\ﬁﬁwa?d Windetrsniseibibeaiong the

linear motiorrguiidng, (B6) etatilthe BRI sl akts aRreisatingthe goaundd5hrnsscenarios where the
ground (51) allows such penetration. This is'shown in Figure 21c of the 25 accompanying drawings.
The penetration has magﬁim m range, typically of 600,mm,,Once the Jaunch is complete, the piston
(29) is anracﬁ‘érg&’ﬁrpv%gf) s an Lthté()&%gb ?éle%%ess'ggﬁgde 8?}% 0 % ee]rgnrlgﬂgled ).OTﬁ]eeCf)oosuEiB&ﬁbﬁston (29)
movement dawvidies (hd aldvwableipeneationiofitheiGRU (Rightahi2fér i the2 §Powneb¢sd thel6 In a
typical cold layngl, 5CeRan? «3 93 SeNGIAEPRSIAIRS s DRSLEMPYRR MG sRissE (ilkiiqm jhe canister
(43) until the shear pin [used for locking missile (11) to canister] breaks. Typically, the velocity
achieved duliritf SRR BpEtESR HIEBHRA-20 m/s to 50 m/s. SFurther, a low thrust booster operates. This
enables the missile (11) to eject out of the canister (43) and container (42), typically up to a height of
200 m 19 258t wheve thedruneRingsiter Rhilisheight:ondORIGheNBRVISTS aResakehr preer to pitch
the missile (11) in its o€erati§§tf§r et direction. 10Still further, a high thrust booster ignites in order to
aid the missifé HIFE°HATRICE TP fed distance to reach the target. While considerable emphasis

has been plakkitthereitiaalilke speleilis dlaynissris plhtheé herein on the specific elements of the
preferred embodiment, it will be appreciated that many alterations can be made and that

many modifications can be made in the preferred embodiment without departing from the

15  principles of the invention. These and other changes in the preferred embodiment as well

as other embodiments of the invention will be apparent to those skilled in the art from the

disclosure herein, whereby it is to be distinctly undérstood that the foregoing descriptive

matter is to be interpreted merely as illustrative of the invention and not as a limitation.

20



preferred embodiment, it will be appreciated that many alterations can be made and that many
modifications can be made in the preferred embodiment without departing from the 15 principles of the
invention. These and other changes in the preferred embodiment as well as other embodiments of the
invention will be apparent to those skilled in the art from the disclosure herein, whereby it is to be
distinctly understood that the foregoing descriptive mdfter is to be interpreted merely as illustrative of
the invention and not as a limitation. 20 17 Claims 1 A method for holding a missile (11) securely
comprising act@@#mniating hydraulic cylinders (8) for applying pressure onto housing elements (17) for
moving protruding pins (13) of the housing elements (17) for inserting into stub holes (6) of the missile
(11) for holding the missile (11) securely, wherein a detachable stub element (2) is integrated with the

missile (11) belowAipnsthedcenhel dnsmeuntesdlendiliesesaistacenrgyiopthet plagpatigeohydrdléaid stub
element (2) compriging @ierQr 513)9[%:? ulhgQles (rdoBasR @19%{'%5”(‘?79% %%%H{g\&%%&hg

preformed shaped element (17a andéhas at least one protruding clement (4) at centre, wherein said

protruding elerfiB¥t (B)ighibemeiringissnatsdi/(siosfipigsen o FtebAphet {6y 96rtherBashils linear

motion of misslg| (14 aINRHSING: aRiaGIs of15-aclivatingvaeiuaiof asarmipl: (408) é?é’n’i@ﬂﬂﬂ!?lig)f
hydraulic fluid, b.causing pre-tensioned springs (200a) to act against arms (200b) of clevis (200d) due

) on ) (20
to the removal Besyatesméthuls Wisetsin pishstoro e idags aatbrivarantsaigsise Grbrsddd) and
forwardly extengersiuit2R0a)0 ¢ aRrPYIng iaReiandackscassembly (205} Rviberkirodedsstied (2000)

which is transferred as point load onto Ioadingﬁelements and nose cap projection (90) at operative top

end of rocker #5S8MAI9YAD TP &5 liREyidrdabRrefarRerhrbaRs ¢ FASnRRMd A il Brkat Isadembly

(101) is pivotega braghetf thanrystem soseptises rtastvating seamaent(dhdm) ablewabsifeiand a
loading segment (101c) at upper side and a rocker segment (101b) disposed in between the actuating
segment (101a)8il8 %h%@d{%g@é’&ﬁ@ﬂ?(@@h) 3 The method as claimed in claim 2, wherein the
load is applied onto the actuator segment (101a) by removing fluid from hydraulic actuator of the
actuator assembly (200). 4 The method as claimed in claim 2, wherein removing the fluid makes

pre-tensioned 2prifgE{PEY I ERHPBIESA RN SY e LN {20 605 RY SRR AR dtion.

a.activating actuator assembly (200) by removal of hydraulic fluid,

b.causing pre-tensioned springs (200a) to act against arms (200b) of clevis (200d)
due to the removal of hydraulic fluid, wherein piston (200e) is thrust forward onto
said clevis (200d) and forwardly extended stub (200g),

c.applying load on rocker assembly (101) by the extended stub (200g) which is
transferred as point load onto loading elements and nose cap projection (90) at
operative top end of rocker assembly (101) to arrest linear motion of the missile
(11), wherein the rocker assembly (101) is pivoted at bracket of the system
comprises an actuating segment (101a) at lower side and a loading segment (101c)
at upper side and a rocker segment (101b) disposed in between the actuating

segment (101a) and the loading segment (101c).

3 The method as claimed in claim 2, wherein the load is applied onto the actuator
segment (101a) by removing fluid from hydraulic actuator of the actuator assembly

(200).

4  The method as claimed in claim 2, wherein removing the fluid makes pre-tensioned

springs (200a) to exert pressure to move clevis (200d) in forward direction.



