A MOBILE MISSILE LAUNCH SYSTEM AND METHOD THEREOF FLEW 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
b
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AFV is protected with armour an armed with weapon
are fired from a fixed base. For this purposes, the missiles need to be transported from a

10 warehouse or asilo 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 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



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 6581?4881H 10 US Patent 6742433 discloses a launcher platform (on a vehicle) which includes
a support strtCTPEarE K T BE Bt 12T S0 AFEY SRR Wifh o R aRRY Iressy Japp srih gassissiles

thereon. Thiﬁfaﬁsmb}szcamcsmw;kﬂedfﬁrrlda;gdﬂmgaﬁaﬂauycmisgille@gwm@a ﬁﬁtgyﬂ@g__be launched at an
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launch, US Patent 3981224 discloses a missile transporter-launcher which deseribe her
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positioning ofi dtei i BRisstesfaxleath«Athough 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 6§4§ﬁ33wt6he Us P?tent 398122§ |§ n tsgnitable for Ion%,range heavy missiles with heavy
payloads asthey heed B T bases forddiipe ﬁwé‘?ﬁ P THRPLEER S| Sp s ey RILARIEE 25 There
is a need fotarpproverpaitiilitymiSsieeararidgvebhielesiith eeeay Imissies feamdgitbysahialasgo make it

terrestrially m&iﬁmm%g%@@%i{'f !}’(UERJEE{X&%%B& 9§$§?9§ 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

compré?nisir‘lgson ground movement and thus decreasing the threat of being noticed. 30
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  thatis developed during launch.

US Patent 3981224 discloses a missile transporter-launcher 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 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



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 mobile 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 invention is to
provide a mobile missile system with a convenient Missile deploying interface and capability. 10 Yet
another object of this invention is to provide a mobige missile system "having an accurate missile
deploying c till an r.object oft IS |nvent|on IS, to provide a quick movin d agile
mopb|lt)e/ n’%ssa@% taelnéSD (r:?g%?iﬂlteldﬁg ?élcl o? this’ mverﬁX c?tr’mil)% ()]S[%lrgv?i?ﬁst A hObi ™™ ?é%r}ée system
which does msr@qan«é%&mgwmmmﬁgmé withér fostesuritesiément or for its missile deploying
capability. 20 STATEMENT OF THE INVENTION Accordingly, the present invention provides for a

mobile missilgbansnchbsastem (190 editdon is to provide a mobile missile system with a fast

5  articulating and actuéting 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 rissile 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



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 actuatar (31) connected to the tube (35) through a piston

(29) and rod é%?&t@x@tidg)hkw@@eatmﬁ@&%ﬁ@i@%mpﬁ%@w%%Eﬁi&ﬁ@%ﬂ?@ﬁc@%@%ﬂﬂﬁon
contacts the rod (37) with end cap (39) of the tube (35) to slide saddles (32, 34) on the sliders (26);

plurality of 4RSHAEETT4 8 MoREl Sne Sorfaiieih (39) ehdoplnfafiidoravisisras((P1) BséBnced
within the canistiessdd 39; pluradidvies qaniadagrivf4anclasingsricnanigiers (A3tiapdiane ¢onnected to
the saddles (32, 34) for linear mo ent; plurality, of resting units (27) abutting to rear end qf the
canisters (43%3b<'§1$ﬁli1 gr{g a %rp%l t(o)}lr(:\t%%/éJ %%tgﬁy@é?rgﬁ%;gérr%é?gg& Clgoh()fg?%% H%?ﬁré'ai@ s (11) to
ground (51); westimufiicesiofiame said/méssi(5Q)! plaoegrovitdiithe tanmchnsyaiem teaoinmasini@@te with

remotely locaigebunikuandial IsastPeRIocking sheshanismand.atinest prebelding devicqmpunted at

front end of each container (42) to arrest linear motion of the container (42) during mobility in
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protruding pins (13) of the housing elements (17) for inserting into stub holes (6) of the missile (11) for
holding the n?%sélig (14305 QUS54 B ¥\1I1IO eio ol?oadrlﬁlétﬁw%g}eagf&ﬁﬁ%lfﬁ{%gf?%rﬁﬂﬁgo?%? sile (11)
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stub (200g), apgiyirusrad bh rekes dugetheipigsie ) bystserelteridedrside 60y wistbhdSaransferred
as point load gt leading elemenis andNese g%&@i@ﬁé%@&)&t&q%%\geataea%}da%m%f

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

launching a riSQIBYFENAGH Hhetrbartisnipidingustts rcacrientyg lﬁéﬁﬁg%ﬁ?%} detasiasIEY to move
from its iorizemia| povsifien devie i paition, detkatingestuatr(Bd Flayeleasingesseeyherein

issile (11) USSR AL T LR Yof B U HrBE b e BT (it (1) i
transferred tethedowast By throLighb2Shestinended {&B)(28@g) 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), 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).
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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 is%inged 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 thBe ESyT VR AR Dpeminy direatenhel s edpyatoties o dadwandrindeated39) at
other end, an agftigatpe {3hbesnnected 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 ti})e tube g%to‘slige sadgles 32, g@ on 15the sliders EZG , Iv. plurality of canisters (43)
mounted ontdsald BeAm 125} S PRy B iS4t BT BN SRBIREE  Riithin the canisters (43); v.
plurality of contairersh4R) @dclasing saitkeninisters (4 8) And arecannectetkttithehsadadtes (32, 34) for

near mavemapt 20 RINPIRGS! esfioa i 2D abiinade rear s al be sauiers dhand are

adapted to move linearly totrans action s from said missiles (11) to groun Vil.
communication melatsi§seypiaEed Within the launch system to communicate with remotely located

unit; and viii, af; leastang; lockinenmechamism and aldeast.ene-helaing denice supuieth Ak fromt end
250f each container (42) to arrest linear motion of the container (42) during mobility in horizontal

position. 2 The sySEEMRTSE Gafi&dTh CraifPTRNAS R 17 s Frafe WOHP O R EHtRT FAMS (16) is
configured as froniitiggaewerk M&)naing meantryss) framehstork: (409, foruralnywngs 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); '
1v. 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.b 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);
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
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



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 |, wherein said system is fitted with thernial 5 conditioning unit (38)
to regulate temperature inside the canister (43) and plﬁ?ality 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) 10comprising; 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; li. detachable stub eJement (a is integrated with the rnissile (11) below tip_surface and is
mounted inside e Bracket" %f%énp ForANt20y, L8 Bith BT mipHsiG ole A I BrTRio Y stub
holes (6) to accommodateping ) Anprovided afoprefoiradshaped 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} cqplurality. of hydraulic evlinders (8) haying. shaft (9 ar unted. at predefined
positions onto the pl_g%%m (20) on either sd?dgeﬁéf '?ﬁe%%%fet%g(; é?l}r)?(gl g%dlgprﬁﬁg |tywcl)tf€hotalf§€?1%g elements
(17) fitted to prwmgan%%@ SiBhiereeyinss; temaausiire inside the canister (43) and 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 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
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
(19).

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



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 apeytures (7) in the bracket (3) to get inserted in the
holes (6) of the stub element (2). 30 4c pins (13) of the housing 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 I,

wherein the lockin chapism to, arrest linear motion. of the missile omprising; a. a rocker

assembly (101§8 ?ézé)?grﬂrﬁir{% Slsrﬁ%ﬁeerﬁﬁ%fqu t%Fdé‘&%‘i“&gtHé‘%ﬁ%‘%ﬁ?%%%&ﬁgf? RUsiRbly (101)
comprises an ddtldtingosdigmenetr(dGila) at lowsrajde and a loading segment (10Ic) at upper side and
a rocker segment (101b) disposed in between the actuating segment (10la) and the loading segment

(101c); 10bganmgetyatanassamby.(PO0)earnected.to;lower @@9&% RIRTRIRE Q) Qi0e system for

applyinlg load to the rocker assembly_(lOl); and c, Ioading.elgmen s engaged at operative top end of
the rocRer asseMIRPADTS toistHeS L OARRHSWSEN of the missile (11).
a. a rocker assembly (101) of predetermined shape pivoted at bracket of the system,
said rocker assembly (101) 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 (101¢);
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 (101¢) 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).



159 The system as claimed in claim 8, 'herein the rocker assembly (101) is tapered away from the
rocker segment (101 b) and leads to the actuating segment (101a) at lower side and the loading
segment (10Ic) at upper side. 10 The system as claimed in claim 8, wherein said rocker assembly is
pivoted with 20 medially placed pivoting arrangemena; wherein the pivoting arrangement and the
bracket have matching holes to superimpose onto eacﬁ other; and the pivoting arrangement is
secured by inserting a pin and circlip through the matching holes. Il The system as claimed in the
claim 8, wherein the actuator assembly (200) comprises 25 plurality of pre-tensioned springs (200a)

placed betwker KrigSPBob) SRR As ooy 2HA far iRt 8tc) oatinea YRmeRLI CHBRIZS: having a
piston (200e) wishdnpossck2008 @t itmdperatidengndiancthe clryis{200dowitnpluralisaofihe arms
(200b) aligned with the piston (200e). 3012 The. s s claimed in the claim II, wherein.the springs
(200a) are preferabfy tgﬂrévwé%sﬁ?fsr%ggagr%oé%cn%8‘%3@%@?0@??%8%)‘&%rlﬁgari%ﬁ?y\{}‘(he g&tWeen 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) aligned in horizontal linear axis configuration with nose
cap projection (@NJabaRAYNGRRITILARMOBEMisaER (Lo Rpi i ethed for arresting linear

motion of missile (11) comprising an acts of: a. activating acfuator assembly (200) by removal of

hydraulic fluid, & 343 Pra e ASTEREY SpPRdY eormarte by digalissuifins (200b) of clevis (200d)

due to the removaheing\seatehieitid, whepeirpiaton 20asliisthrs! forwmrerenoisarddiielgyis (200d)
and forwardly ex't[g rggee (rjex%[g\pafzoqqg)draulic 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 of launching a missile (11), said method comprising acts of}
2. 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
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



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). 1515 The method as claimed in claim 14, wherein the load is
applied onto the actuator segment (101a) by removingrgluid from hydraulic actuator of the actuator
assembly (200). 16 The method as claimed in claim 14, wherein removing the fluid makes
pre-tensioned 20springs (200a) to exert pressure to move clevis (200d) in forward direction. 17 A

method of iauneina amissle heail e compieing sl 3, Adaling bepm, (22) by actuator

(24) to move from its horizontal position to vertical position; 25b. actuating actuator. a%yngeleasing
pressure, whe RIS PG 6 e it dsuecanevsiasty L URD (Brmdhp grergfotind 484r); and c.
launching of theunissilg. (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
claime%in claim 17, wherein said method comprises act of retracting piston (29) upwards to release
the grotind 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 vtrhich:-'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 21e illustrate the missile articulatiyg 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 10Figure 23 illustrates a side view of an assembly for holding the missile mounted on a
mobile platfolin in locked position, in accordance with this invention. DETAILED DESCRIPTION OF

THE INVENTION, 1 RSIBURIIMTRINOIPFifi R SN KR KRR Tdiqg etement 5-hole

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



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 | 7a- preformed shaped element 18-front section of mounting frame 6 19-rear
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

5 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
S-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



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
37-rod 1538-thermal conditioning unit

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

27-resting unit
28-metal bloék
29-piston
30-metal railing

10 3l-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
51-ground

25 52-power supply cabin
S4-system comprising alternator and motor
56-comunication mast/ means ‘
70-platform for mounting of rocker assembly
80-loading socket

30 90-nose cap



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 51-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 7 90a-loading pin

90a-loading pin
100- Mobile missile launch system
101-rocker assembly
10la-actauting segment

5  101b-rocker segment
101c—loadinlg 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 (33)
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 oneend 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
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



100- Mobile missile launch system 101-rocker assembly 101a-actauting segment 51016-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); 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 hingeW Y§Th& riSRHHHCH TS PLE R Othircatst atut sritalteatsaaiesking, mashaitited onto
the beam (22)dandeaseadaptethtodide: anihitealigefis (26)d aftule () havingBnopeaingtixed to the

saddle (32) ato ane e ﬂea%% an engz'zc%eg)m(%gﬁ) n% tgmﬁ;{er.erﬂdr,i an ta(l]ftuoast% 31) connected to the tube (35)
through a pi’%’ton ?Zﬁglan ro%i"@r? andis ngecll Lv'2B MHEHY B3R heam (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);Iplatidlignothensivlendi @3y mbihradesritd Bajfchbeathq 2Rsarfthpleratink off missitesg11)
ensconced within &Iﬂg) GRISHRTAd) 2 PRI L COMDRIS)(42) §DLIA3IRG ﬁ%ﬂ&%ﬁ&e{%@r and are
connected to the sa dlesf(32, 34) for linear movement; plurality of resting units (27) abutting to rear

varying loads of mountings on it.

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

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 l’east 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
elem.ents (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.



30end 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 S 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 motion of the container (42) during
mobility in horizontal position. 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 of mountings on it. ' 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 10power supply cabin (52) and beam (292), actuators for articulation respectively. In yet
another embodiment of the present invention said system is fitted with thermal conditioning unit (38) to

regulate temperlrBIRSTIETtPrdiam el (BBPrassh JateaHetdre shadbtimentbmds. sheheatitgsention
said system ig fijtadanttughsr alitnefaocynanleinesptafreennaeling teariuators) apshakerananted to
store for articulaﬁion of the beam (22), In yet another embodiment of the present invention the
actuator (31)Sl%CpFéflé?ﬁl?)ﬁ/“%niOhydraulic actuator for actuating piston (29) movement. In yet another
embodintent of the present invention the holding device for container (42) comprising platform (20) of
predetermindd shiapwthavimgpatisast ohthd rackst (8yavimsistingios O prsmibrewmpehtspsr(@pand at

east on holey () sl fojashabie s clemeni(2)as s pgraeghuline misie  § below i

surface and is mounted inside the bracket (3) of the platform (20), said stub (2) comprising one or

more stub hold$ (BYCESHcEtRitiH dte iPirsl ¢ty providaetindiefohnldingnagaisslerndnt speerelss at least

one protrudingglsAeeRt 44) 8f aenienvRSERINIRAK) RRAkWAIND Ble RPN frdaeunigdingideathe hole

(5) of platform (20); pl r,;ali}y of hydraulic cylinders (8} having shaft (9) and are mounted at predefined
10 elements H ) Tor 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 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.



30 positions onto the platform (20) on either side of the bracket (3); and 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) as shown in Figure 23. 9 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. 5 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 (li) securely comprising act of actuating hydeaulic cylinders (8) for applying pressure onto

housing 10eieyBednisiidr Mdoaaing Mol waiseh Pincehtdh ehdhshousing slements(1dufed inserting into

stub holes (6) of the missile (11).for. holdjng the missile (11) securely. In yet another embodiment of
the present fﬁ\?g%%pt‘ﬁ‘ea@c ]illwf?éf ﬂéﬁ%‘éﬁk’l&ﬁ?@‘%?@ﬁmew motion of the missile (11) comprising a
rocker assembly (101) of predetermined shape 15 pivoted at bracket of the system, said rocker

assembly (10 ¥pcomipdsesbodavrmtiigsagmyenti(ieis)atiowsnsideassuhaljo@lidgcsepniest (101e) at
upper side and.AdoskerSREMEALLBHRLdisResed-h Pe REAHRG segrmept( and the
loading seg?neﬁt 101? ;an aqtuatcizsr% ass%erlr%arély 200) co%%%t%e%h%) Iov%;lerH gﬁ go?g%lg? c?r#?%g%; of the
system for PRGSO tidiPnesrtigsibly (101); and loading elements engaged at operative
20top 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 actuator assembly (200) comprises
- aclevis (200d) with plurality of arms (200b) aligned with the piston (200e).

10 -

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

arms (200b) of the clevis (200d) 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) aré preferably

Belleville springs.

20 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'(%) 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 elements and nose cap
30  projection (90) at operative top end of rocker assembly (101) to arrest linear motion of the

missile (11).



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 25side and a the
loading segment (10Ic) at upper side. In yet another embodiment of the present invention a medially
placed pivoting arrangement enables the rocker assembly (101) to pivot about. 10 In yet another
embodiment of the present invention the pivoting arrangement is secured by inserting a pin and eirelip
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 (2000 at its operative end. In yejit1 another embodiment of the present invention the
actuator assembly (200) comprises a clevis (200d) with plurality of arms (200b) aligned with the piston

(200e). 10 IHyERAGIRET BRRSEMSEhO b RRPTSSEE M FREMIEI teadsritrdicdovp dhe praeser between

arms (200bxefthaaiayis)@Peshevidd ear edni200e) ok theacstator assembhué2amMiy (200)yet another
embodiment of the present invention the piston (200e) is placed 15symmetrically in between the

e O S AR BN RRRAS e R RH RIS R S D RAG R GRITereoY

Belleville sprin
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 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
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 misstle 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



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 (II) 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 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 30projection (90) at operative
top end of rocker assembly (101) to arrest linear métion of the missile (11). li In yet another
embodimentrbidiésp rdsafsitpselitio i e badtisexpplied Hnrdiitle spertortsegmepinghd taty removing

fluid from hydsgiiesactuaton fithe aeuater @%»émbéxa(@%)smd'Bax%m%ﬁﬂ%s@?soa' elqf the

present invention removin % the fluid makes pre-5tensioned springs (200a) to exert pressure to move

clevis (200dy#f6RRAIRERI OB ?ﬁ%é?%ﬁé?ee?ﬁﬁ’ﬁﬂﬁﬂéﬂf/ d’l‘r’t’rﬁé Peéré‘ﬁtW@ﬁtR?ﬁ #88kding

elements mc&ud&sf:qdm@bngcsaeheta@m)(aoﬂaaela@@fa;g Ribéd0ah fohapingpemhiogst@pifigthe nose
cap projection.(90 10 The present invention is in relation to a tho of launching a mis |l (11), said
method %ompr)]as%nét Acts Of rag%ua??lg BaR 1225 63{%“%5%8&&??6%0\/% rSWPﬁs(ﬁgﬁ Jht: I1 Bosition to

vertical positioissieiaativiyaCii@kor (3upbyrreheadimgljtyesSemetainkey 42 seidirtléasingisttisedpressure
allows resting, it (24h {0 fqueh.ground; %%%@%HS@Q%O%E&?W@?H&QQ IR SeRRAggches.

wherein thrust forces %enerated by the aunc
(19) of said mounting frame/base structure (16). A launch beam articulation cylmder (24)

[as shown in Figure 4] is mounted such that upon 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 S] 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]. Theisaddle 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
saddlé (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



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 20launching. 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), 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 cofdtainers (42) [shown in Figure 11] and is further 30

adapted to éngageosalid noissiles (U2) i pperdtivesphditiannkeacy fod aecwﬁr@ayldoqwﬁkfdamk)yment
The mounthgag%mg(p%%&gygtgrg&%@emlf}lf% rg%nqe wi h mls épg%n pllur is tX%IC%ﬂ LA try tr Sﬁassembly

and comprises two sections; a rear portio supports 1ty of Pissifes ) and a

front sectiorfIBYevPhiEl W@ﬂﬁ@%q@ﬁpﬁﬁ@ﬁﬁé@mfdﬁ%bﬁﬁ {BoYroiplogiee fiifer igh csomrbl signals

to said canigierisRddnissilesadd) withimmeaid gRNIGIREH ($2haNY /3% SHRPAIES HNELEWSEAURP!Y unit
(50). The system an%[éontrols at the equipment conirol cabin (50) are adapted to perform a health

check of the BREHBANY 5 Of RERRL SRR fFHﬂ{%gaWBtc@@H@ﬁéh?é”l’él’ﬁtlﬁ‘@‘fb"g?ﬂtdﬁtsf@?%r?éftfaﬁlng of the
mobile missiecimuristoer (GE)0)nTthsupporititie frhmamysé)fstﬂmahaewé(ﬁ&) m&almma@aalﬂemsed

missiles (11 a launch beam (2 wn igur |s unted on the. port of said
mounting fra%n?e%ggg)rs%?ﬁturtﬁel%'é% S‘a%nc&ﬂb’:a% aeir icuta tl%orll1 %3{/3 inae ﬁ?gs) aﬁ i ’12@ ure 4] is

mounted sugtritiainusormtptirauliorastuation] stk Iaahmrbea%(l@adtlwl&tléh ﬁ;ﬂlmdsn@m anticulates
the launch Ream (324 1R 0 noReratie harasnialiagslisnJa an.saerallye verieal aaslion eady for
on) guides/sliders (26

launch. The launch beam (22) comprises a plurality of LM (finear moti [as shown

in Figuté 5] Fguatf! a’tss’t%@éfiﬂcq{‘)c%}ﬁoﬁ@‘ﬁﬁ@él@W@W%éﬁﬁ?@?)(@cﬁb‘f tPreiraVReGIEIBY (26) is a
combination.ghgRatatiRestEBand@mekal dJaling 30 Syshibat saidimsialRingt (28) isslide-ably,

15 co-axially fitted onto a metal railin %§30 ) in a configuration such that the .metal block (28) Is adapted

to slide alonfth&3dhgh H‘%‘FtFFé%‘é’cﬁle RS EOP RSIGraRGFEPsAHIISS (Amprgas framHbIw in -

Figures 6 ang-ufeontaadedas éagpxam =2 1g aadﬂte@n(%)ﬁagaradmme&m lacated apldieLMdguides
(26) of the | uq(ch beary g 1*53\ g rﬁ)wdetsu glg for container 42) conIalnlng can jsteriseci
e e B e R A R R R B R, the

missiles (11 a8 €nown 1N
vertical armshefuiheasddieengagewitht thietisontainie(42)) Trhéletfntwmércmac)txm proviceddadth

clements whieheisusides el shdpralud ovt o Maeanlaner (Rl g e, Thesn glements

engage with the arms of the sad it résts on the sa 32, 34). These we

elements ard Gid#ped Bhierthe it mcd finpindraneaisieraerniingrthéZe simdithsr arXjentadhe
saddles (3243fhng 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 subply 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



25 The canister (43) is made of bompoite material. The missile (I I) 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 30resting unit (27) [GRU] {as shown in Figures I, 2, and 22} is
fitted onto the operative 13 bottom of the container (42) to provide a stablelaunching pad i.e. typically
to transfer the load of the canisterised missile (11),yiniformly onto the ground (51), irrespective of the
texture of thetar%)un sourfgf. Ac‘:'ﬂ ggcury%gt%i%%%fps dShf&%rE én F;l%ure .8]Pfor higﬁé%eecp.articulation is
located in fEGAt O the 1atmch beam fﬂ) on the Mo nltrllnar ametd3se’s stradetie ).%fllﬂlveerrmal
conditioningabmit (38) [aséirtedntin Figpive 8] vsits tahdring: dftiid cegpstdaxdh@6jubin thenmaeodting

frame/base,sifusiuee (16} toisise SR s Aidreauited foy Saif asRing.cylinden ) Toe thermal

conditioning unit (38) is adapted to maintain temperattre range for missile between -2 C and +35 C for
providing ah!6pifEAMaIMBRRIGEAVR AR Aetlithir eneaacURTFATIAR Yo tads [d&)shown in
10 Figwre 1fikigheoatiedentheemekioting iameaibasegiuciurgd 26yindie epise BSsgMkineamprising

the launch beam (22), the. accumulator (36), the.thermal conditioning unjt (28) and the hydraulic
reser\l/Joir Che) Ef‘t‘sl&ﬁfo(bofh%“r%’hl:Ebgﬁ%noélg)goﬁ?%élﬁ%&ﬁﬁﬁbe ng)LWSI?b%S:(%d?étﬁgthe%é}?elg\;g{()ﬁuslupports

(44) _[a; shdwmdhiifggmissilﬂl v\lhbcfrcbmzlsgié felhdkiieg (Add L@dgimgméﬁba[&isrﬁmm holﬂiglgcthg]:ontaingr
(12 n ts noRSIALHE SRiion Brdackinads (g umvaniEcingaLIYRETER ol fig,coniginer (42)in

the forward directionare provided at the operative front end of the contain mounting
frame/base(§lucturs @BYImgpRoaNSE BidRVRIsSaPRllbcAtanamiTEchboR diakie(2enhiamedo@R)mnd the

lockingandhglglingemechanism %4%&%Qn‘?@m&kﬂ@ﬁtﬁ“@}é%ﬁ@i?t%@@léayc%ﬂ%gGHﬂt‘?%ﬁ@Qiy

disengagement of pins located at these holes. A rocker assembly (101) located in line with 20 the axis

of the contaifiBr F4AMHN At 8aSHIRG Frechpedtining ebnekink: (UD)rbividershiFaratiatdr motion

of the contaigekithdwhilsdssanspriatiesubhphualiyuelio dtjgeanrsiatabitidenitet40) Jasshows. in Figure
13] are provided Eilt the basg of the vehiclgé& ).in grder to %rovi e f,ﬁir ‘iﬁ?ort to the vehicle (14) while
at halt and doRIfG e fIOVATEREHFARY AFlieliRing BEsRSRE s ‘é)h'ﬁﬁg‘ RENEHCBATEF TS ad

transfer takes 23akaaendieal tNewogitigy Srgédstabilice fsr(46)carkebmplgreddsenn Rbe wwbreelsmelf the
vehicle {14) onto Sggﬂf%t%%%@%igdra 212 (Al e Nen pachon (&Ll mauniing figge/base
a ﬁ 0

structure (1B)'SUpports & system S Shown in Figure 1 ydraulic pimps, motor, fan and the
like in conjurattign Thitirawee gaismisdt isonttof chisingfc®) fasnétrovnaterh Piyareubs] e Yeiam opdwer supply

cabin (52) [@&&b&%aﬁ\_;ﬁi&%@ $5Ind Respiami dpyRically @ 200ine fiteringpump-ia fagiliate in-flow

and out-flow of hydraulic fluid for hydraulic 14 actuation through launch beam articulation cylinder (24)
[as shown iBVEigirdajlarmderRasehBYS eID14e Hedpted to supply power to drive hydraulic system
[hydraulic pump and launch beam articulation cylinder (24)]. In steady state configuration, i.e. when

the vepicle fidiBas comesiaadnaitandstheengingpowerisuneilgngstdised e diblng thiesiiehicle (14),
system in accordance with this invention. A vehicle (14) used for securely transporting and
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

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



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 (56) [as shown in 10 Figure 18] is provided for communication with a remotely
located control unit, typically with a communication post for exact positioning of vehicle (14) and for
identification and location of proposed launch site sugh that accurate deployment of missiles (11) take

place. Typicaly-adieselaenesatpisal of Ska/diating je-apesaiadiafwfihthe ol reprissment of a

Master Inertial Ngvigation System and for other lighting purposes. For operational 15 purposes of the
missile artimﬁ%lﬁﬁ t§ B RANHE e St gan RSSO’ Dl rarhtf 4t B IAPAISLEHBS EHE DofidhGenerated
is routed throuyyhrdrhokinteeropiedep ovithinstip pynsyiste 2y all efbeiiomeequipmenhddhe @gstem (100)
i.e. the fire cqnir tem mmunication system, the launcher control system.and the like.
20Figures Zfsa}%@,ggn% %ﬁ%ﬁﬁgﬁa{g%gsﬁ%ﬁfé Zl?lt?cupe{flzr?él Sgsl%‘é%“%? téoe lrtﬁo(fﬁféa%‘fgsﬁ%néffﬁem in
accordafce WdMEatsal Alvakitlicaayaiee@for securely transporting and 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 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 substaniialbppeatillelsta tdse theibamiteam (22)ethliederafolivwostypes of saddles; a front saddle

(32) anggar r.saddle (34),.T esef.zazﬁ les (32, 34) are independent of each qther i.e. they
indepen enﬁ?rg?%a%g \{I?Illltﬁct geégln al g‘ry Z% il%ajltya?% L%ﬁ%ﬁr%%ﬁ’éos-ég((?gﬁrygtéﬁe%m()eréziom% iG X&ﬁides (26).
The 30indep#naddndis obthetisadditisqBai84 rtakeshieve bt mprecthimes defectsrof thecdaifite (42); the

container (42) afiehaome (2w AMLCORIAUIRIIONIS AMA'A4Q ARIEVa G §&§2§%@§§§e¥§r Ly;pquzontal

resting configuration or a vertical operative configuration. The container (42) is to the canister

(43) at its opetERlEcofre My RSk RISHA (B8htsdatiesthaioarly aothe @ Elkaw hsleontnendder within
the containeg4didiein @3 eed stadsid he Jauachdaeam (22 inpdapted o auiculate.fam its jpaperative

horizontal position to its operative vertical 5position by means of a hydraulic actuator (24). In its

operative stASOTRAMIEHIEN e adthfdd ArNBIe e rtddy 7 Ha e Bt 2lorgdbaulically
actuates fromritarime@esativedaorizental desiinge 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 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. Af 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).



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 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 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 midsile containers (42) takes about 20 to 30 seconds.
At the time bf #atiinislal Rergelaimwhwenenfisrce sasceansretnisnsr(43) Tie tomeairieth¢a®)saiiel ¢he tube (35)
forcing ther. i, arfugihesdownyvard direction piided Alape e Ingakmqtian Quidas (A undl the GRU

(27) starts penetrating the ground (51) in scenarios where the ground (51) allows such penetration.
This is sho@%ﬂﬁ%‘i@d%@ 0GR DevaE ARG TrERAE SO PaRistiat8itas a maximum range,

tYpically of 600 mm. Once the launch is complete, the piston (29) is retracted upwards and the GRU
(27) is pullefhah¢rofathesgronnd tbbitek hepagsibithpistablRAhmeissiierl tpoidesdhewltditable

penetration of the 27)./ canister, in the ground (51). 16 yhical cold lgunch.scenario, a gas
generator o(ég}?ifégﬁﬁi%%r%rcr?ég\%ﬁhgé}i’sﬁ% (é}}%) ?,PO?S %geé%%:‘iéri?§35nug%?ﬁ'ﬁ%haéjgy ef)i@iused for
locking mistilaghinpgiteafistel] beihksoFYpicdibpnneisrelordtptadhiesdsd @uriieg thistesetalibh is about
20 m/s to 5, s, efadibes, R dQyydhryst 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 to 250 m above the launching
site. At this height, on-board computers operate in order to pitch the missile (11) in its operative target

directibh. 108HifstheTer BRSO ML Braist for ZHstllE RMSSIRIAFF 1o HabbTse the pre-

fed distancedodieaatethertacgahdriter considerable emphasis has been placed herein on the specific
clements o piicre FRoodment vk sppepe el ey s n b e an
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



15 principles of the invention. These and other changes in the preferred embodiment as welﬁ@%ﬁgr
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. 20 17 Claims 1 A method for holding a
missile (11) securely comprising act of actuating hydraulic cylinders (8) for applying pressure onto
housing elemgitg,{L7) for moving protruding pins (13) of the housing elements (17) for inserting into
stub holes (6)0f thé 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 (2@) nandosaie: StuRiglEMeRts () qm&réémgw%rﬁgma{g slubheles @) i Acgampmodate

the pins (13) provided at preformed shaped element (17a) and has at least one protruding element (4)
at centre, wheFeetit BrotPt i) W ERETIFIO MO NS SIBERE HOB (B sPpram R RIng A

method for arrgatingIineatHN ok Hf Missikekld)Gomprising AN iacisalb harivadingragiuates assembly
(200) by remo a&? hyh(il?r%aulic fluid, b.causin& pre-tensioned springs (ZOOaI)eto act %%ainst arms (200b)
of clevis (2004} Hu&toHE PentBe aPSisHS ok Al wHEbeiRipigsts Esboklis hudersmilale) dito said

clevis (200d) anddrinadrdith ektendedstul)(BoRE). happlytagieal aibipikeirssemblytted) @y the
extended stub (200q) which js transferre point load onto loading elements and nose ¢ rojection
(90) at operatﬁ)}éggé %ﬁ@%? @9@9?’%5@%%?@?@(?%1‘}%t&Pe%?ﬂﬁ@é’ﬁlﬁ'n%%ﬁrom& 0se!en ,6pW{:"?erein
the rocker asserhn{ddi} ihphiated 3t pradkiet of hefsysiemicgnpukescan@o)atinthsegment (101a)
at lower side and a loading segment (101c) at upper side and a rocker segment (101b) disposed in
between the a%‘%ﬁaqmtgr%%é%gir%m 1 é%oz ?Hgﬁé{%}ﬁ]&l&eﬁﬂﬁemo(%ﬁ&% §q‘?ﬂ§%é§16ﬁ IEQLgféﬁgied in
claim 2, whereimithetheda is @ppledaofotantki@0actuator 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 elevi s (200d) in forward direction,
2 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 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.



