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
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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.

° 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; the 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 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. 5 US Patent 5094140 discloses a missile launcher
assembly which includes a fixed platform and furth@r assemblies for missile support and launch.
However, fixed launchers have their disadvantages as disc d above. ..Smaller.weapon systems
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its mu'“'“&{%@fﬁ ‘%aYAOQQaSAéEQO&%Q (ﬁg{)i glegting means are described in t_his patent, th(_a 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 &ifinltebasefon 25dtamsesincetsd ydooffi ttadisinte veldpedhdelin g ashatyeT sterd igmeneed for
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compromising on ground movement and thus decreasing the threat of being noticed.

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
15  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

that is developed during launch.

US Patent 3981224 discloses a missile transporter-launcher which describes a launcher
20  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
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

25  dampening the recoil thrust developed during launch.

There is a need for improvement in missile carrying vehicles; to deploy missiles from said
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
30  the military’s ability to operate with agility without compromising on ground movement

and thus decreasing the threat of being noticed.



OBJECTS OF THE INVENTION 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 mobile missile system with a fast 10articulating and actuating
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 with3a convenient missile deploying interface and
capability. 15 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 20system. 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 de i ili T OF THE INVENTION Accordingly, the present invention
proviﬁes fc?#ig/jmo ﬁﬁs%%&ﬁ%sys em (100), said system comprising: a vehicle (14) having a
chassis strlisturei(dippladapte o foheanyetietaisrtorpsysidas @ ohdamine e sysec(l Gycoampriniribe
predeterm;nrjl(lesoslﬁgésa&l ér%rrri]gwgarilamg)ugt%%%]%%glt&) ﬁb&ﬁ@% g@g trugpre (12); plurality of sliding
mechanisms mounted at réar end ff fo the mounting frjmenﬁg 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 Aaddilers ¢8Rc84)fntbimtiacamienttie beapro@2dy andratsladarsitbtoside onithessifdelrs (26), a

tube 10  articulating and actuating 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 missile deploying interface and capability.

15
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
20  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.
25

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
30  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



4 (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 cap (39) of the
tube (35) to slide saddles (32, 34) on the sliders (26); plurality of 5 canisters (43) mounted onto said
beam (22) and plurality of missiles (11) ensconced ithin the canisters (43); plurality of containers (42)

enclosing said canisters (43) and.are connected tg the saddles (32, 34) for linear,movement; plurality
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motion of the missile (11), wherein the rocker assembly (101) is pivoted at bracket of the system
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unit (27) to 5 touch ground (51); and launching of the missile (11) using control switches, wherein
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resting unit,(24 modate the pins (13) provided at preformed shaped element (17a) and has at least

20  one protruding element (4) at centre, wherein said protruding element (4) is mounted
inside the hole (5) of platform (20}, also provides for a method for arresting linear motion
of missile (11) 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

25  said clevis (200d) and forwardly extended stub (200g), applying load on rocker assembly
(101b) 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

30  segment (101c) at upper side and a rocker segment (101b) disposed in between the



BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS 10 The invention will now be
described in accordance with the accompanying drawings, in which: 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 21e illustrate the missile articulating system of the mobile missile system in
accordance with this invention; Figure 22 illustratesside view of the rocker assembly in its engaged

mobile pladolh TS T hon) o SR i ok SR RS ELARSAN O
THE INVENTT [@i &6ng edennaisiangel alssazdstubtieddnment 8ibirac ket gfrotaidati &lbeaent 52 dig
306-stub holes 7-a %J}utroe%lgggygg%l'{ s NAIRGST a1 position to vertical position; actuating actuator
(31) by releasing pressure, wherein said releasing of the pressure allows resting unit (27) to
5 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
resting unit (27).

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS
10 The invention will now be described in accordance with the accompanying drawings, in

which:

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

mobile missile launching system;

15
Figures 21a, 21b, and 21c illustrate the missile articulating system of the mobile missile
system in accordance with this invention;
Figure 22 illustrates side view of the rocker assembly in its engaged position; and

20

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
25  Referral numerals:

2-stub element

3-bracket

4-protruding element

S-hole
30 6-stub holes

7-apertures

8-hydraulic cylinder



6 9-shaft of cylinder 10-cabin 11-missile 12-chassis structure of the vehicle 513-pins 14-vehicle 15-
preformed shaped bearing 16-mounting frame | 7-housing element 1017a- preformed shaped clement
18-front section of mounting frame 19-rear section of mounting frame 20-platform for mounting holding

assembly 22-beam 1524-beam actuator cylinder 266-sliders 27-resting unit 28-metal block 29-piston

9-shaft of cylinder
10-cabin
11-missile
12-chassis structure of the vehicle
5  13-pins

14-vehicle
15- preformed shaped bearing
16-mounting frame
17-housing element

10 17a- preformed shaped element
18-front section of mounting frame
19-rear section of mounting frame
20-platform for mounting holding assembly
22-beam

15  24-beam actuator cylinder
26-sliders
27-resting unit
28-metal block
29-piston

20  30-metal railing
31-actuator
32, 34- saddles
35-tube
36-accumulator

25  37-rod
38-thermal conditioning unit
39-end cap
40-hydraulic reservoir
42-container

30  43-canister



2030-metal railing 31-actuator 32, 34- saddles 35-tube

conditioning unit 39-end cap 40-hydraulic reservoir
46-outriggers 48-a system comprising hydraulic pump, motor, and fan 50-equipment control cabin
551-ground

10

15

20

25

30

7

44-front supports
46-outriggers

36-accumulator 2537-rod 38-thermal
42-container 3043-canister 7 44-front supports

48-a system comprising hydraulic pump, motor, and fan

50-equipment control cabin
51-ground

52-power supply cabin

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

90-nose cap

90a-loading pin

100- Mobile missile launch system
101-rocker assembly
10la-actauting segment
101b-rocker segment

101c-loading segment
200-actauator assembly
200a-springs

200b-arms

200c-rear wall

200d- clevis

200e-piston

2001-boss

200g- stub

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); plurality of sliding mechanisms mounted at rear end (19) of the



52-power supply cabin 54-system comprising alternator and motor 56-comunication mast/ means
70-platform for mounting of rocker assembly 1080-loading socket 90-nose cap 90a-loading pin 100-
Mobile missile launch system 101-rocker assembly 15101a-actauting segment 101b-rocker segment
101 c-loading segment 200-actauator assembly 200a-springs 200b-arms 200c-rear wall 200d- clevis
200e-piston 200f-boss 25200g- stub 8

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

5  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

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

10 to the saddles (32, 34) for linear movement; 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); communication means (56) placed within the launch
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 container (42) to arrest linear

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

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 work (19) for
varying loads of mountings on it.

20
In yet another embodiment of the present invention the front (18) and rear truss frame

work (19) are configured for mounting of actuators for articulation, fire control section and

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

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

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

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

30 beam (22).



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 30the chassis structure (12); plurality of
sliding mechanisms mounted at rear end (19) of the 8 mounting frame (16) comprising; a beam (22)
comprising plurality of sliders (26) on one surface afd is hinged to the mounting frame (16) on other
surface, pI rallt of saddles (B% 153, oynhed onto g{he beam (22) and are a ed to z on the
sliders (26), a¥ubert§ eﬁae\??ng(j) én perang fix@ 18 tht ‘é%&}b‘ig Aoee nla B &’;1;?(39) at
othcr end, apdraticiatondt faonneaied pisthe (RWen(3byriteraugh 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
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canister (48Je¢ments (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.

15
In yet another embodiment of the present invention the shaft (9) of cylinder, the bearings

(15), the housing element (17) and the preformed shaped element (17a) form a ball and

socket mechanism.

20 In yet another embodiment of the present invention the pins (13) pass through the apertures

(7) in the bracket (3) to get inserted in the holes (6) of the stub element (2).

The present invention is in relation to a method for holding a missile (11) securely
comprising act of actuating hydraulic cylinders (8) for applying pressure onto housing
25  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) below tip surface and is
mounted inside the bracket (3) of the platform (20), and said stub element (2) comprising
one or more stub holes (6) to accommodate the pins (13) provided at preformed shaped
30  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).



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 30 beam (22). 9 In yet
another embodiment of the present invention the actuator (31) is preferably a hydraulic actuator for
actuating piston (29) movement. In yet another embodiment of the present invention the holding
device for container (42) 5 comprising platform (20) ®f 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) i rated w he mi 11) belaw tip, surfac d is mouynted |nS|de th bracket (3)
of the platfoint o0} L L oo LR B S e S R R o)
provided anpreformechs harssﬂee{éﬂr)ecturapdslnags atrtedst anseprotyudid) el€ mexdt(@niitedt sietp&e
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actuait g hy lic,cylinders (8) tbr applying pressure onto housing 25 elements (17) for moving
protru ing pi % 3) of the housing elei -lents (17) for inserting into stub holes (6) of the missile (11) for
holding the mlssne (11) securely, wherein a detachable stub element (2) is integrated with the missile
(11) below ipystirdaethemehibedouene dirbidertsertracketi(d) dicthecktatfssmm{e)( HHd iyatdpgmld element

(2) compri rdno, C e.pi &
shaped 30%%%%%%7% 12%5%2&%%35@ g?]@ p%g(?rlu %}gngé temeaf%ﬂ %%ﬁé\%&éﬁw ereln%zgi protrudlng
side and a the loading segment (101c¢) at upper side.
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In yet another embodiment of the present invention a medially placed pivoting

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

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

20  bracket have matching holes to superimpose onto each other.

In yet another embodiment of the present invention the pivoting arrangement is secured by

inserting a pin and circlip through matching holes.

25  In yet another embodiment of the present invention the actuator assembly (200) comprises
plurality of pre-tensioned springs (200a) and a hydraulic actuator having a piston (200e)
with a boss (200f) at its operative end.

In yet another embodiment of the present invention the actuator assembly (200) comprises

30 aclevis (200d) with plurality of arms (200b) aligned with the piston (200¢).



element (4) is mounted inside the hole (5) of platfimn (20). 10 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 pivoted at bracket of the system, said rocker assembly (101)
comprises an actuating 5 segment (101a) at lower side and a loading segment (101e) at upper side
and a rocker segment (10 Ib) disposed in between the actuating segment (101a) and the loading

segment (101c); an actuator assembly (200) connected to lower end atform (70) of the system for
by IO B R SR O o AT e RS i B S pA R DS r e ot the
rocker assemisl{2(D) otttlar rdst @0t ctidrr @i tivel hiiX¥ile (Fihascshawmainchiilig(e022. In yet

another embodiment of the present invention the rocker assembly (101) is tapered away from the

rocker segment (101h) and leads. to the actyating se ment%Ola) t lower si gathe loading
sogment (10105 At TS TSI b o BB AP brotat bt (el
placed pivesingnatramatenentterabltds tpeingskép@msembly (101) to pivot about.  In yet another

embodiment of the present invention the pivoting arrangement and the 20bracket have matching holes

to S“pe“mPnos_y%toa‘}&ﬁ%c%%E%%A’é&{eéﬁ?Héhgelfe%“%)?%v‘%‘%{&%"‘iﬁgeigﬁ%s%‘”{éé‘d@“ o @gfgy@gng
arrangement is securery Inserting a pin and eirclip through matchingoles. 25In yet another
embodimeBebéthiéepresesst invention the actuator assembly (200) comprises plurality of pre-tensioned

springs (200a) and a hydraulic actuator having a piston (200e) with a boss (200t) at its operative end.

10 In 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)

15  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 stub (200g), applying load on rocker assembly (101) by the
extended stub (200g) which is transferred as point load onto loading elements and nose cap

20 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).

25
In yet another embodiment of the present invention the load is applied onto the actuator

segment (101a) by removing fluid from hydraulic actuator of the actuator assembly (200).

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

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



In yet another embodiment of the present invention the actuator assembly (200) comprises 30a clevis
(200d) with plurality of aims (200b) aligned with the piston (200e). 11 In yet another embodiment of
the present invention the springs (200a) are placed between arms (2001i) of the clevis (200d) and rear
wall (200e) of the actuator assembly (200). In yct another embodiment of the present invention the
piston (200e) is placed 5symmetrically in between e springs (200a). In yet another embodiment of

the presenj invention the springs (20Qa) are preferably.Belleville springs. 10In. yet another embodiment
of the proo THIBRIS CROTSLIRRY Bl NS ER T g s BT S S aiig Wi (002)
which is aligrketiBhpriadrnidblidaay gix$anfiot atpdyivg thohosk adppro]datiansO0)optbg:¢ritasile (11).
The prese %bnvention is in relation to a method for arresting linear motion of missile (11) 15 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 pidthe §230s) isvbmtishfonirardlaino sad wlietisd(300djnahth fosvwairdiyeeiten dadl stidoh(iD0g),
applying load on.rocker assembly (101),by th tended stub which is transfen-ed as point load
onto Ioadincé)%ﬁ%rﬁ?énrﬁsagﬁdOfbsag%é%%bﬁ%ﬁleig%x%%%ﬁ% %Breﬁét(i)'\?eg[ )Pof)n end grfo %cﬁérﬂé)s%zeomﬁy (101)
to an-est lipesitimotiorvatite prissiten(ktinarinerechtherddkebyssedmbiyy 10d9siepivobeckat baatket of
the system comprises an actuatin ment (101a wer side and a Ipading segment (101c) at
pper side S o T e B e e L A B A e
loading segmxeit (1d10)si2S koyebhrwildics midedimethioft the @re gentrirvé ritjioththkloabl i djplied

onto %e actuator lsset%%g 1 1c9é8)t£)é/ %r%flrgl?(?/@qgf Er of the actuator assembly

id from hydraulic act
(200).  Inyet another embodimen epr é%ﬁ%%/%ﬁ%ﬁ%g %r\lllcl(n@ e fluid makes

pre-30tensioned springs (200a) to exert pressure to move clevis (200d) in forward direction.
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
launching.

15
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 system
(100) in accordance with this invention for launching missiles comprises a vehicle (14),
typically a truck having a wheeled chassis structure (12) [as shown in Figure 1], a wheeled
20 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
adapted to engage said missiles (11) in operative position ready for accurate and quick
25  deployment. 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
plurality of missiles (11) and a front section (18) which supports the equipment control
cabin (50) to provide firing and control signals to said canisterised missiles (11) within
said container (42) and also supports the power supply unit (50). The system and controls
30  at the equipment control cabin (50) are adapted to perform a health check of the operability

of electronic circuits and components relating to glitch-free functioning of the mobile



12 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). 5The 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 réfeasing of the pressure allows resting unit (27) to

touch ground,; launchi the missile (11) using control switches,wherein thrust forces
generated By IS TAHER bR B0 10 et (e AR SR e R S BieRee o7
In yet anothessleh odimentohthe pras it )inve shiows aid pstteos]] e mpriséslawt digetrachogipgiston (29)
upwards to, release the groynd resting unit (27). frg e ground, (51) after.launching.; 15 Fi slto
20 lstratt e e T B A AR BT i
system (100} ishagooridaricamwit] ihisimvegadicnch tingbiteosyseraylioCicinaicey rtencawithbtis

invention for laupching missile mpri ehjcl i ru i assis
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manoeuvripgssadah Ve hicte¢tat)vand i eabpetingrfrsady/ faskatabcline (@B)clabeshoWa ivdEiguee?] on
said chassis sir re id vehicle\( The: | I d. t ifiad_to carry a
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further adagitettgicdneptifmsaitl saiibsalescliligam opraiveh pdshiohvegdidfsr(etisatecanirpiiek 25
deploymen t] b rucht ' ' S i ion: 5. typically a
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(11) dﬁd_a_ﬂcoﬁxigélqtiﬁﬁe(@)lwrﬂche@ppamt@@bi_qume_ﬁg@mm sebith Oheorpriel fde ditk$ and
cortrol SoRsdaasaniRiaagr Msslen (rhui saf sorianel (ehanAisaisuanata e pover
supply unit (50). The system and controls 30at the equipment control cabin {(50) are adapted to

perfonn a Fealtasciisokrommiagoperabitie) éreatrensidlesrCiiisead o eormpblentd 4 ritrig cauglieth-free
functioning; of 1ha WERHE 1v 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
15  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).
20  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
25  resting unit (27) [GRU] {as shown in Figures 1, 2, and 22} is fitted onto the operative
bottom of the container (42) to provide a stable launching pad i.e. typically to transfer the
load of the canisterised missile (11) uniformly onto the ground (51), irrespective of the
texture of the ground surface. An accumulator (36) [as shown in Figure 8] for high speed
articulation is located in front of the launch beam (22) on the mounting frame/base

30  structure (16). A thermal conditioning unit (38) [as shown in Figure 9] sits ahead of the



missile launcher (100). To support the plurality of containers (42) containing canisterised missiles (11),
a launch beam (22) [as shown in Figure 3] is mounted 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 upon hydraulic actuation, the launch beam 5 articulation cylinder (24) articulates the launch
beam (22) from an inoperative horizontal position té“4an operative vertical position ready for launch.
The launch beam (22 prises a plurality of LM (linear motion) guides/sliders (2 shown in
Figure 5] Mo g bR e A i R e S 3 LooRor Wi L btatise T s
combinatioreqiiecthétakbidckt(@8hgnglindwet 4ailiMg (Be)saictotivhtisaidgnetal(BRck (@8plsdsiide-ably,
10 co-axially fitted onto a metal railing £30) in a.configurationesych that | block.(28) is adapted
10 e aloh e o S S g (S0) RS et 51 Sachls (35 and B 1ot S
Figures 6 andiffjpdrdatscddlesi(@29@ndnte diusthed|alsc84 pdredaad i atetyVMaicatéd) dasthleolsM guides
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elements whigch, ar lded onto it. rotrude out of the contai lik . The ents
engage with e e S e R L b e e A
elements aseusibampEld bntootkiesapms tsy(dnipinghmeans fogloeking thbicontainde (Holorgmtide
saddles (3 . 20 canister (43) i . jte. i e missile (11) i mbled
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horizontal position to operative vertical position. A ground 25 restingunit (27) [G own in

Figures 1, Zyafn&%}ﬁiwcﬁtbgébsmt}w@pér@ttiﬂ@b%@n@mﬁthhe.cmmameﬁ@)zymé yﬂ?@\,li@}édamaMe
launching paglie, tyRicaly; i ransferinedoad ol ihg canisierised missila I(Jojy) L(é%@%ﬂ%’eﬁ{“%@e
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ground (51), wresgpectlve of the?ex ure of the ground surface. An accumulator s shown in Figure

8] for high disegageinenawbimiesibrated M there bbire faundkebasnml) (éﬁlthé)mtﬁsﬂnmd@lﬁa’rﬁé/base
30strysturg (16) ;4 fhermal,Gondiliqnmg Rt 38k 1as SROWL IR SS9wedl %Biﬁnﬁ@%ﬁ)tg?exﬂeﬁts

accumulator (36) on the mounting frame/base stfucture (16) to store hydraulic fluid réquired for said

actuating ciginaae (Agyear heretisnmalfcdhelitiswitagnanit $28) shaldhped seortdintainte pigerittir@fange for
missile betyeen s GsadizaR E9TRQUING ANFRRIMYE launchingamiraRpat JFytherahead. a

hydraulic reservoir (40) [as shown in 5 Figure 10]is located on the mounting frame/base structure

(16). The elftire BssEAblyCapidndithe fauner beath2mhitle Abturiindeor (3B ttiadhevaig
Conditioninaa%m'y@éit%%f@%xﬂ&aﬁlgmﬁﬁé@iiéﬁm&{ﬁ@méﬂ&{w partion {4P)eidhe meunting

frame/base structure (16). Front supports (44) [as shown in Figure 12] which include holding and

lockig meekesisthenfErroitisg dss ebHizme (22 yin snkoserion herdissls ahthrordiiged He
unwanted lineardngy of the goniRings (42hinibe fenuasd direcionrreBiRvidediaibe Aperative

front end of the container (42) on the mountlng frame/base structure (16). Typically, two holes are

located at tHEIFGHE 6F ThE DAL feP YHOPa S tHasISBRINY WntiseliHy mbrdisis punRst thetebntainer
(42) is facilitgted bysengaogmsnhard disengagesspneiRinsiecpiedat tespdales foskeke

assembly (101) located in line with 15 the axis of the container (42 anét engaged onto the nose of the
container (42) pr0enta ROV MRS CARSt 6P fl e hovtaindri gy WhilstiraprspBriativricallpiarality of
OU”'QQFVS/ %B@f?ﬂhz%ﬂ%e(ﬁ@ VR gl 'iﬁ-%l%ka‘é%@ r&w.%a&mam@fﬂbﬁ veh 'E&%i(f]aﬂ)d n order
to provide flint support to the vehicle (14) while at halt and during deployment of the articulating and

missile laudeHIAGCMEEREERsIHsE et adifulatar exkadei@hrdse shaen thé sutsddeldetibifzers (46)
are employggfromdheswhesisiofshavsRicke (i) enia saighautigeers/aiabizera bl dis et

section (18) of the mounting frame/base structure (16) supports a system (48) [as shown in Figure 14]

of hydraulid3HiripReHISI R IaA ¢ YHBdRE F o Hiutieatbnsipithan gumsin_nt eoMben Bxblishists [as

shown in Figy %&é&é&@maﬂpwwmgiﬁ@pm ﬂﬁ?l@ﬁ%&i’%@ff@#ﬂ%@ﬁ]g fHee, BMRIR ($4ypically
an 25 offline filtering pump to facilitate in-flow and out-flow of hydraulic fluid for hydraulic actuation

throudf lauheriBEa srcafafisn eliflas $249 fecnreen MEYGrensing e typiral ¥Rt (185i8%dapted
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),



30the driving gear of the vehicle (14) is disengaged and the engine is typically kept running 15 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 (56) [as shown in 5 Figure 18}3s provided for communication with a remotely
located control unit, typically with a communication post fbr exact positioning af vehicle (14) and for
dentitcato STBLR R0 B bro Bac P Gkt I et o Ayt o o011, take
place. Typicalighmgiesstig@neritdrsat ofiSlkéhichtingtis apeyatad (G 40lfillsthkopower Feguiceiént of a
Master Ineria) Nawiqation Bysiem and for aiher lighing auipgees, For operational 0 purpases of the
missile articuﬁré%ng stem, the diesel generator set'is operatecfat 30 % re?tlng. The pgwer generated
is routed thr)ghsamualiatests pled-Eoofpswpplyupybted t@aihelsctronic wgstighterihefstieysystem (100)
i.e. the fire control system, th munication system, the launcher control system and the like.
SFigares SEVS 18 I HIe e e S s e SRR LRI
accordancevitiith thiminvertionn Aot Hiolexdd) usetfonsed walicteaii dp artthpantkiddivehing @dnissile
from a canister.(43) Jocated within a container.(42) is provided with a launch.be having linear
moton auid e e S B e R S T AR R
containers T4Rjcathe cdstbgprajgorssout O kive\ 20ivgnsaipera(d®)afiitslb ger ativeeboiyomeard! The
containers (42) are mounted,oq the laun y ns of I r@ 134). missile
A1) is subéél%)tg%ys/tgg%ﬁﬁ% the II%%%]%C c%}éga%r%{?%%.zﬁo%eor@%a%g 19%%@&5@? ssaz'dpg %S?%%%é?ggddle
(32) afAd a pearcsasidictii84hiFHesetsaddieg 32(c34) thealinsd panderioof@asivptiaed. ef tHekVA
independen n wit taine , e -ax| naar. | ides (26).
The. 25 el e 38 T (a2 he
container (4Rrtoui saduipn(82; 84 Yo afigeratibtOsiadjtistdit¢ccanthiv ey ssubitamtalinimorzomal

resting con%%gﬁti%%&gg&tiggﬁggp%%%%%%ﬁf'%rfﬂygn. The container (42) is bolted to the canister
(43) at its operative top end. A shear pin located substantially at the top end holds the canister within
the container (42) in a fixed state. The launch beam (22) 16 is adapted to articulate from its
inoperativethgrizodtbd.pbditienddits dpstaaivethve rmivailpostiprdsipmesteoba thydrabiteasissiter (24). In

its operative, state, 1heAHNED GaR Bgdatpiled asdollares: PRITSINURS DRk PRARGAh Rystpulically
actuates from its inoperative horizontal resting
launching a missile from a canister (43) located within a container (42) is provided with a

launch beam (22) having linear motion guides or sliders (26). Missiles (11) are ensconced
within canisters (43) which are placed in containers (42). The canister projects out of the
20 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
25  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
horizontal resting configuration or a vertical operative configuration. The container (42) is
bolted to the canister (43) at its operative top end. A shear pin located substantially at the
top end holds the canister within the container (42) in a fixed state. The launch beam (22)



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 21b of the 10 accompanying drawings. A tube (35)
comprising a rod (37) moves downwardly along thé §inear motion guides (26) to allow the GRU (27) to

rest on the.groun . Further, the piston (29) within the actyator cylinder. (31) starts retracting
downwardé%iﬁ#%?%g:%%éﬁce%%éera ive é%tlt%%rﬁ%ér?av\?vi in %rét% Sglt%ér(l:yﬁnl eroéqs?tler Wiiic lcl??s
housed so thatino lpaddsractifmghydthdivadt{@iya@d)the socket (39). This is shown in Figure 21c of the

15 accompanying drawings. The lowering of the missile containers (42) takes about 20 to 30 seconds.

At the time,of.launch, large downward forces act o ister f?ﬁ the container (42) and the tube (35)
forcing them frtlsa? Plfﬁ?n{é?'%%%%vﬁfat;%eéﬁ‘ég %r?agnuql) e%eg%rfﬁé e m%g?’motion guides (26) until the GRU

(27) starts pestétratiadathelytsmand (B) hpdseencdiysantneres thergrvsncsiitalovsisoctalpesttation.
This is shown in Figure 21c of the 20 accompanying drawings.. The pepetration.has axpmum range,
ipically of GB0 Shin. CIRCA e BL1eh 1 CamPISte fre P e Feh A A b e e The Gru
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without departing from the
15  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

20  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).

25 In a typical cold launch scenario, a gas generator operates. This removes the missile (11)
from the canister (43) until the shear pin [used for locking missile (11) to canister] breaks.

Typically, the velocity achieved during this operation is about 20 m/s to 50 m/s.

Further, a low thrust booster operates. This enables the missile (11) to eject out of the

30  canister (43) and container (42), typically up to a height of 200 m to 250 m above the



10 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 matter is to be interpreted
merely as illustrative of the invention and not as a limitation. 15 MCSLLP 18 We claim: 1. A mobile
missile launch system (100), said system comprisiid: i. a vehicle (14) having a chassis structure (12)
adapted to garr the laun s i, a mounting frame Ii)16 comprising predetermine:

framework moﬁgﬁfe% on 'o% tﬁy Ps?s ?3% urlcge1 ff p]ﬁlerp u aﬁry of sl dﬁélrg rr% aﬁlgrrﬁlslsrsﬁo tfe)sd at rear
end (19) oflﬂmrnpmntmgtﬁmled(ﬂe&honmpnsmg 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) 10
mounted ogﬂ eam %z f{%‘j“ re a ea}qteclitéo isnlld%on thqé iders. 2 galbjut (a35 ha%lngrf)
opening fixad e Saudi& 3t one end anen at'othe an actuator (

conneéted fodtﬂsmbe (@Battrobigtagiston (29) and rod (37) and is hlnged 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 (3 on 15 |ders 6); i rallty fca ters (43) ounted said be 22) and
plurality of%r%%i es eé%gsgo%rg V%ll r:%ln%heeggn?s?ers ( p?urmllty By coﬁtglr?renrs {32@ closing
said canistersfé4@) aambextroentnected! tbethersaddles (B2, mpﬁoaﬂtﬂeapmmmade and that

many modifications can be made in the preferred embodiment without departing from the
10 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

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

15



20vi. 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 (50; vii. communication fid€and.56)
placed within the launch system to communicate with remotely located unit; and 25viii. at least one
locking mechanism and at least one holding device mounted at front end of each container (42) to
arrest linear motion of the container (42) during mo}cﬁlity in horizontal position. 2 The system as
claimed in glaim_1. wherein the truss frame work of mounting frame 30(16) is configured as front frame
work (18) zfrﬁ%'%n%%lmﬁuss frame work (19) for varying loads of mountings on it; Wher?-:-in the front (18) is

configuredlf.or gwl%%@gil qn%ggﬂgigﬁ%gkél&%}n%gﬁé,sa gfspégﬁgggi?ﬁyg or for articulation by piston (29)

movement, fire control section an ers cabin (52 he rear truss frame work (19) is
configured for moxeiticls beBima(ay artassts storegdor diicedatitnd. 53 athe thydramchsitgimed in claim |,

wherein said.system is. fitted wi r aditioni ' Inside. the
canist?:r (43?1é1n% %ﬁfﬁ%ﬁfﬁg@zg?ﬁﬁ%%%o%%ﬁé&c%ﬁgr{%%%é%%%‘f&ﬁﬁ%%{g@ﬁg g%re for
articulation of théhbssanst(Reed42The system as claimed in claim 1, wherein the holding device for

container (Ai%) 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)
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 cap (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. 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
25  wviil. at least one locking mechanism and at least one holding device mounted at front end
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
30 (16) is configured as front frame work (18) and rear truss frame work (19) for varying

loads of mountings on it; wherein the front (18) is configured for mounting actuators



comprising; a. platform (20) of predetermined shape having at least one bracket (3) consistiM% Jaﬁne
or more apertures (7) and at least one hole (5) at centre; b. detachable stub element (2) is i g &d
with the missile (11) below tip surface and 15 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 (17a) and has at least one protrudiffg element (4) at centre, wherein said protruding

element (4) is mounted inside the hole (5) of. platform (2Q); . plurality of hydraulic cylinders (8)
naing shalt (4 bht SRS RO A b SR SO demSB 2 R S o) SIMEIRER Sl of the
bracket (3); anchd. pliwralityedlhotding @2mends tiik7)diitecite frator medisiibped elenfentdd Aa);, and the
shaft (9) of each h¥grattllic g%/giger %ﬂiifi%ted ith rpre§0{med shape of bearing (15). 255 The system
as claimed in the clain ?a\lfv Felr the Sha f)l@ Oorfacﬁl?ﬁc?elr(,n%he bearings (15), the housing element (17)
and the preformed shaped element (17a) form a ball and socket mechanism. 6 The system as
claimed in 3he Tlaimystarhereiclpined1d) pdssithioughdiemapaidusestér) 30irfithwel bradketh(3ntd get
inserted in the holes (6) of th element (2). MCSLLP. 20 7 The system as.claimed in.claim 1,
wherein the 0GR T aBRa ) Aok T PBEGRLER 1 L P R gy o e
assembly (1013cofipréaetsriinecbshapgmpitotedatbraokétof tiksystemstbredic ratketarsentbly

(101) compris anact 1ng segment (101a) at lower side and a loading segment (101c) at upper
side and a rocker segment’(10lb) disposed in between the actuating segment (101a) and the loading
segment (101c);

10 4 The system as claimed in claim 1, wherein the holding device for container (42)

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
15 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 (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
20 positions onto the platform (20) on either side of the bracket (3); and
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).

25 5 The system as claimed in the claim 4, wherein the shaft (9) of cylinder, the bearings
(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)
30 in the bracket (3) to get inserted in the holes (6) of the stub element (2).



b. an actuator assembly (200) connected to lower end of platform (70) of the system for applying load
to the rocker assembly (101); and 10C. loading elements engaged at operative top end of thRdker
assembly (101) to arrest linear motion of the missile (1 1). 8 The system as claimed in claim 7,
wherein the rocker assembly (101) is tapered away from the rocker segment (10 Ib) and leads to the
actuating segment (101a) at lower side 15and the Rfading segment (101c) at upper side. 9 The system
as claimed in claim 7, wherein said rocker assembly is pivoted with medially placed pivoting

arrangement; wherein the pivoting arrangement and the bracket have matching holes tg superimpose
oo each e TN TN SBebiar Goiont L SSLuTEa B HEB TG WBIRAd TS BEtigh the
matching holemdtdT héthystessiks tlaivoatpiisihg claim 7, wherein the actuator assembly (200)

comprises plurality of pre-tensigne rings (2Q0a) placed,between arms (200b og levis (200d) and
ront wall (2008, o SR A Sk Lo e B R (5000 I B30t BB e Bperative
end ardd the clevisq{@0Bdkernthspiurality 0F the@nmssR04b hathignad withmidre (piton) @00e)er kidehe

Sysem a5 o 1 ST TSN M S Fo%) s e Bl gings
in between the actuating segment (101a) and the loading segment (101c);
b. an actuator assembly (200) connected to lower end of platform (70) of the system
for applying load to the rocker assembly (101); and
10 c. loading elements engaged at operative top end of the rocker assembly (101) to

arrest linear motion of the missile (11).

8 The system as claimed in claim 7, wherein the rocker assembly (101) is tapered away
from the rocker segment (101b) and leads to the actuating segment (101a) at lower side
15 and the loading segment (101c) at upper side.

9 The system as claimed in claim 7, wherein said rocker assembly is pivoted with
medially placed pivoting arrangement; wherein the pivoting arrangement and the
bracket have matching holes to superimpose onto each other; and the pivoting

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

10 The system as claimed in the claim 7, wherein the actuator assembly (200) comprises
plurality of pre-tensioned springs (200a) placed between arms (200b) of clevis (200d)
and rear wall (200c), and a hydraulic actuator having a piston (200¢) with a boss (200f)

25 at its operative end and the clevis (200d) with plurality of the arms (200b) aligned with
the piston (200e).

11 The system as claimed in the claim 10, wherein the springs (200a) are preferably
Belleville springs and comprises piston (200¢) symmetrically in between the springs

30 (200a).



21 12 The system as claimed in the claim 7, wherein the loading elements comprises a loading socket
(80) and a loading pin (90a) aligned in horizontal linear axis configuration with nose cap projec

for applying point load onto the missile (11). 5 13 A method of launching a missile (11), said method
comprising acts of a. actuating beam (22) by actuator (24) to move from its horizontal position to
vertical position; b. actuating actuator (31) by2feleasing pressure, wherein said releasing of the
pressure 10allows resting unit %27) o.toych ground, (51); and ¢. launching of the missile (11) usin
control swiféufg,ewwgree% s I‘L% l%?éelsng%egﬁe%%% %y %%éfgh%ghegﬁﬁgemlﬁisesﬁ%ﬁ% S lirrlgtr{lg%)rﬁed t% the
ground (51) thikeadgiynerestékegt uS0(2 2ndl 5l 4oBderpngihod s tlaihizeddniolahoriZ®nvahelieras asisnethod
comprises act of

comprises act of (43GHNY RISIORJRLUPIRICISHEFIE 115 SIOHDSI AL TR PR e oround
(1.
5
13 A method of launching a missile (11), said method comprising acts of;
a. actuating beam (22) by actuator (24) to move from its horizontal position to vertical
position;
b. actuating actuator (31) by releasing pressure, wherein said releasing of the pressure
10 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
resting unit (27).

15 14 The method as claimed in claim 13, wherein said method comprises act of retracting
piston (29) upwards to release the ground resting unit (27) from the ground (51) after

launching.
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