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M SSI LE LAUNCH NG AND STEERI NG SYSTEM This invention

congerns mssile launching systens, and particularly m ssil e | aunchi ng
and orientation systens. It may be used for snmall or |arge "ground -
air" or "air - air" or "ground - ground" type mssiles. Any

m ssiles |aunching and orientation systemincludes power supply 5 and
control electronics neans, n ssar |l nt the |aunch

and orientation (nmechani cal'ﬁ%g%%iéﬁwﬁg&ré@néréfg‘mg%ﬁgﬁér the control of
t he sai d el ectronic neans. A mssile | aunching and
orientation systemis known as described in ~USA patent No. 3 286 956
whi ch i ncl udes | aurithisrigventionsconaarosyniasile Imchmsyﬁemﬁrabgaﬂ@nlar%ei r
drive devichssigNduABRAAG £Ha SfieMalish YR htly Be used {07 halP b dargedas
generator and nozzles connected to it. . . Inthis system “hot
gases are brasOyhd - BIFOAY {HE- §iSOpearerat o0rpRdt¥Re Missilass the nissile body,
through the Contr0|A§ﬁfﬁi§Q%sr19@ﬁéhi apdeFichtatindsystérn includegl@bwsnubgt;at ed

i v ect edt paRd cRNPLORRIBRR et it TRae Ao ip R BRALRERL 1 Pty e
nunber and onestatioas(méchanitalupyrotechnic eansaetap addenths cantielr of thed

because the : S S cannot provide omidirectional defense (in
ot her vvordséégnerll%?traniémélaﬁﬁércept a target that suddenly appears from any

direction with respBduissie fauaching arghpegaialientsystam dekepwads described in
Toder i 7od Po e O g oo eall dEt0opRo
Fousyer 15 npantiel suifackd anc e drl8 RS B B ot ation ssRgntaty
m ssi | e descomprisinlgisngas gehomtexardadzdes Eonheeteddod, the | aunching and
orientation system papsl Sah&H, HBPGalid ot Brduidht Bk {He FSLENefdtof BRated

reactive jet '
in the missile body, through the control surface rotation axes towards the

nozzles located in the rear part of the control surfaces and forming reactive jets
15 directed parallel to the planes of the control surfaces. There is a large number
of missiles throughout the world that need to be modernized because these
missiles cannot provide omnidirectional defense (in other words cannot
intercept a target that suddenly appears from any direction with respect to the
objective to be defended). Theoretically, a missile with an inclined launch
20 support can be modernized by equipping it with the known system mentioned
above.
However, this would require a large number of motifications in the
\_ missile design, making it too expensive. Furthermore, the launching and
orientation system considered does not use the entire energy of the reactive jet
25 which is parallel to the plane of the control surfaces reducing the angular speed
of the missile when it changes direction towards the target.
A missile launching and orientation system (international patent WO
84/10527) is known which comprises launching means, aerodynarmic control -
surfaces with their drive means, and orientation means including gas
30 generators and nozzles connected to them. In some embodiments, this known
system includes a gas generator connected to pairs of nozzles through gas
ducts; each pair consists of two identical nozzles oriented in opposing
directions, the inlet orifices of which are adjacent to the outlet orifice from their



25 which is parallel to the plane of the control surfaces reducing the
angul ar speed of the mssile when ip changes direction towards the
target. A missile |launching and orientation system
(international patent WO 94/ 10527) is known which conprises | aunching
nmeans, aerodynam c control - surfaces with their drive neans, and
orientation neans ‘including gas 30 generators and nozzles connected to

them In sonme enbodi nents, this known systemincl udes a gas generator
connect ed t dirgetions, #ie intet-onificestafoviioh gue adjacentite the outletcorifice fromothsirst s
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witten by fRsiee medesaization of missiles with an mclmed launch as mentioned above.

. The control system described in the article written by Roger P. Berry

15 “"Development of an orientation control system of the advanced kinetic energy
missile" (ADKEM), AlAA-92-2763 also includes launching means, aerodynamic
control surfaces with drive, and orientation means to be installed in the rear
part of the missile, which is made on the basis of gas generators connected to
nozzles.

20 The system described in this article may be adapted to missiles with
an inclined launch (to do the modernization mentioned above) without
significantly modifying these missiles. This system allows for jettisoning of the
inert mass of orientation means after they have fulfiled their function.
Nevertheless the complexity of the system, the large size of orientation means

25 designed for the exclusive use of highly toxic liquid fuels (hydrazine) make it
very difficult to implement this system.

Due to the fact that the said orientation means are located on the
trajectory of gases ejected by nozzles on the missile cruise engines, orientation
means have to be jettisoned immediately after the turn towards the target.

30  Furthermore, jettisoning must be done immediately after ignition of the cruise
engines, in other words above the launching area which complicates execution
of military actions and furthermore is dangerous for the objective to be
defended.

None of the missile launching and orientation systems mentioned

35 above can intercept a close target under the difficult conditions of a vertical
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15 "Devel opnent of an orientation control system of the advanced kinetic
enectgy m ssile" (ADKEM, Al AA-92-27@8 al so includes | aunchi ng neans,
aer odynam c control surfaces with drive, and orientation neans to be
installed in the rear part of the mssile, which is nade on the basis
of gas generators connected to nozzles. 20 The system
described in this article may be adapted to mssiles with an inclined
| aunch (to do the nodernizatign nmentioned above) without ignificantly
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invention includes launching means, aerodynamic control surfaces with their
drive and orientation means located in the rear part of the missile and including
15 at least one gas generator and the pipes connected to it, and this system is
characterized by the fact that it includes an annular body rigidly connected to
the body of the missile, orientation means being located in the annular body,
the internal surface of the annular body being in the shape of a truncated cone
and being coated with a thermal insulation material forming a nozzle section,
20 the profile of which is continuous with the profile of the missile cruise engine
nozzle.

The annular body may include means for its ejection by the missile
during the flight, such that the energy balance can be optimized and the inert
mass represented by orientation means after use can be fully jettisoned, at a

\~ 35 chosen moment, outside the launching area.

According to one embodiment, the nozzles of the orientation means
are located in the same plane perpendicular to the longitudinal center line of
the nozzle cross-section. This makes optimum use of the energy of the
reactive jets when the missile is being oriented, and consequently allows

30 interception of the target close to the launching area.

in the case of a vertical or inclined launch, launching means are
provided in the form of a launching container with covers at the front and back,
the inside of which is cylindrically shaped and is designed to contain the
missile, the pressure generator being located at the bottom of the container

35 closed by a rear cover and a protective shutter with a truncated cone shaped
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i npossi bl e to quickly reach the height of the order of 40 m necessary for
pertect conpletion of orientation maneuvédrs towards the target and to

ignite the 5 cruise engine. The main problemto be sol ved
by this invention is to nake a uni versal mssile | aunching and
orientation systemthat could be used with large or small m ssiles,

capabl e of jettisoning the inert mass of the orientation neans
sufficientl fro t he_ ] aunchj area. .This system_  nu S
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container when required, with minimum energy consumption immediately
before the missile is launched.

In the first embodiment of the invention, the missile launching and

orientation system may be equipped with rods fixed on the annular body. The

N as gas generator is also annular and connected to nozzle orientation means by

gas pipes formed in the annular body, the nozzles all being identical and

grouped in pairs in the same plane. The nozzles in each pair are oriented in

opposite directions and are mechanically connected to one end of the

corresponding rod, which distributes the gas jet from the common gas pipe in

30 the annular body into the nozzles. The other end of each rod is connected to a

corresponding control surface so that joint rotation takes place. Consequently,

a single drive provides rotational control of aerodynamic control surfaces and
orientation means.

This invention includes two alternatives to the first embaodiment of

35 the missile launching and orientation system. According to the first alternative,
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4 | ateral surface, the profile of which matches at | east sone
parts of the surface of the cross-séction of the annul ar body nozzle.
The rear part of the annul ar body contains a peripheral valve, the
out si de dianeter of which is equal to the i nsi de diameter of the
contai ner. The container includes a support on which 5 brittle elenents
used for attachnment of the annul ar body above the pressure gener at or
outlet orifices are |ocated. This neans that the mssile can be )

| aunched fr §18 ©ceBtrohSKsteThds earirnadewith sanmylan slegves Juade efnbeat p3sistast t hat
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sel f - e] ect i andodriemtation osisteroy secartlinghio Ithaniokentipn, eact gairaoherozziesn is
required, V“férﬁwéq]ﬂ\' B fAArDodyAR THE RS v Bt é@i‘i’%i’qm‘fcﬁbﬁael with %fneagedt &he
mssHelsIsunc ed. . In the first enbo |,{_Tent of the .

i nvention, € apag §§p| @epg@,{tgﬁiq{g\%dbody containing radial oritices, the center line

of which passes through the center of the corresponding straight channel at
15 one end perpendicular to the center line of the channel and located in the same
plane, and at the other end is perpendicular to the center line of the
corresponding common gas pipe outlet nozzle and in a different plane, and
finally the center line of these orifices is located on the intersection of the first
two planes, each rod being fixed on the annular body at one of its ends by
20 means of a pin coated with a heat resistant composite material placed to allow
rotation in the radial orifice, and coated with a thermal insulation layer; the coat
of composite material on each pin containing an ejection orifice to distribute the
gas jet between the nozzles in the pair.
These two alternatives of the first embodiment of the missile
N s launching and orientation system are compact, have an equivalent technology,
and are characterized by higher operational reliability of the orientation
equipment by the aerodynamic control surface drive.
_In the second embodiment of the missile launching and orientation
contro!l system according to the invention, orientation means are made in the
30 form of impulse jet engines located in the annular body in uniformly spaced
rows, each jet engine nozzle being oriented perpendicular to the longitudinal
center line of the gas pipe in the annular body, each row being formed of the
same type and the same size of jet engines.
This embodiment is characterized by the simplicity of installation of
35 the orientation means in the annular body, and can guarantee independent
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orientation system my be equipped with rods fixed on the annul ar body. The
25 :gas generator is also annular and colnected to nozzle orientation nmeans
by gas pipes fornmed in the annular body, the nozzles all being

i dentical and grouped in pairs in the sanme plane. The nozzles in each
pair are oriented in opposite directions and are nechanically
connected to one end of the correspondi ng rod, which distributes the
gas jet fromthe 30 the anpul ar body jnto, the nozzl es.

co as in
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- Figure 2 is a transverse section through the control system at the
15 nozzles in the orientation device, seen in section 1I-ll, figure 1;

- Figure 3 is an enlarged view of the partial section lll in figure 2;

- Figure 4 is a side view with a partial section through the control
system, illustrating the second alternative of the first embodiment of the
invention;

20 - FigureSis an enlarged view of part V in figure 4;

- Figure 6 is a transverse sectional view of the annular body of the
control system at the horizontal axis of the orientation equipment nozzles, along
VI-Vl in figure 4;

- Figure 7 is an enlarged view of the fongitudinal cross-section

a5 through the control system in the part of the nozzles shown in Vil-VlI in figure 6;
and '

- Figure 8 is a side view with a partial cross-section through the
control system, illustrating the second embodiment of the invention.

The invention is described below for the case in which the missile is

30 launched vertically from a launching area on the ground or from a ship, but it is
obvious that this missile could be launched (horizontally) from a flying carrier,
andfor that this missile is not necessarily armed, but could for example be a
drone.

The missile 1 launching and orientation system (Figure 1) includes

35 aerodynamic control surfaces 2 with their drive means (not shown) which are
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formed in the annular body in the formof a straight channel wth truncated
cone shaped end pi eces, the annul ar 7Zbody containing radial orifices,
the center line of which passes through the center of the
correspondi ng strai ght channel at 15 one end perpendicular to the center

| ine of the channel and |located in the sanme pl ane, and at the other
end is perpendicular to the center line of the correspondi ng common

gas pipe outlet nozzle and in a different plane, and finally the
denter | neUsHalbralgeedinsie e missilec theanmmat Redy dandBunchinggmegns (ot st
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lige of the g,%sﬂ@érpgodéﬁgt(ﬂa@u@arl ar body, each row being formed of the
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means in thgeasiztidral 1 odya potection shugteane@Figurdepentretiaunching container

6 15 10 is fitted with front and rear covers. Its inside volume is cylindrically-shaped
and its dimensions are such that the missile 1 can be housed in it with control
surfaces 2 retracted (the upper part of the container with the front cover is not
shown on the drawing). The pressure generator 11 is located at the bottom of
the launching container 10, closed by the removable rear cover 13. The

20 support 14, to be used for attachment of the annular body 3, is located at the

bottom of the container 10, installed with missile 1 above the generator 11.

The annular body 3 is attached to support 14 by explosive components, for

example explosive bolts. In order to allow the annular body 3 to slide along the

inner cylindrical guidance surface of the cavity in container 10, the rear part of
the annular body 3a contains a peripheral valve 15, the outside diameter of
which is equal to the inside diameter of container 10. The protection shutter

12, which will be made gastight (like a plug) in the cross-section of nozzle 7 in

the annular body 3, is convex-shaped and has a conical lateral surface, the

profile of which is the same as the profile of the inside surface of the cross-

30  section of nozzle 7 with which this shutter is in contact. The convex part of the
shutter 12 is located on the side with the smallest diameter (in other words it is
facing the missile cruise engine). The shutter may be metallic, or made of a
composite thermal insulation material, for example epoxy resin with a graphite
additive.
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operation of the aerodynami c control surfaces and orientation neans,
controlling pitch and headi ng. 8 In the second enbodi nent of
the mssile | aunching and ori'entation system at |east the jet engines
with the | owest power forma row, the center 5 lines of the truncated cone
shaped ends of the outlet nozzles of these engines may be directed to
be tangential to the annular body. This controls the roll of t he
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a is shown in Figures 4, 6 and 7. The two alternatives in the first embodiment
include an annular gas generator 4 (for example a solid fuel) located in the
20 annular body 3, in which are located the gas supply pipes 17, connecting the
gas generator 4 to nozzles 5 (see Figures 1 and 4}. Nozzles 5 are identical
and grouped in pairs, their center lines being located in the same plane and

each pair having its own gas inlet 17 (see Figures 2 and 6).
Nozzles 5 in each pair are oriented in the opposite directions to each
g5 other, and are connected at one end to the corresponding rod 18. The number
of rods 18 is identical to the number of control surfaces 2, which may be four.
Each rod 18 is fixed to the annular body 3, and its second end is connected to
its control surface 2 through a "V*"-shaped fork 19 (see Figures 1 and 4) fixed
by hinges to rod 18 surrounding the rear edge of control surface 2 and pushed
30 towards the control surface by a spring (not shown on the drawing). This
spring controls interaction of the pair (fork 19 - control surface 2). Thus, as we
will see in the following description, this means that rods 18 can be made to
rotate jointly with control surfaces 2, which leads to the required distribution of
the gas jet which is continuously ejected from each gas conduit 17, for each

35  pair of nozzles 5.



drone The mssile 1 launching and orientation system
(Figure 1) i ncl udes 35 aerodynam c cont8ol surfaces 2 with their drive
means (not shown) which are

7 usual ly placed inside the mssile, the annular body 3 and
| aunchi ng nmeans (not shown in Figure 1). The annul ar body 3 includes
orientation neans including a gas generator 4 and nozzles 5 which open

crui se eng ne wi t h e 146t eraative. Hlcthes firstneaRodment oy 18 e ¢ 1
and : Z r cggéfa@dormnghtd Itiee dnvention, lthdymadiahhpaitnbeeash 0rod 185Erfﬁ@£ tofthe
annut o DockoglubeuBay BB B¢ of FuBha 2 b ROP ek Tog 1 chiie™
the nozzl e into chatast with theoknnuwiac hoty Saakits firstiend, ovhich incledes the pairosf
nozzlie & Ofn%zzées §*}?\a8‘§%ﬁ'th§ fﬁfdi'o‘febh Qﬂhﬁﬁn@\s(@?mﬁfé‘?‘ﬁg WcEéﬁHf ﬁuﬂéateﬁo

The annul ar esi m SSi
flight, gi v%‘?ﬂQ‘ﬁB@P? end piEges) °6'ﬁnf€}$€ '%89908¥e direstions ?SQé Fl’%iféxfﬂl odiNGe
bolts 8 alndinlet onﬂ@}ésdﬁpmerbd& Pipé&i %cﬁhcent to the outlet onﬂcbarvmhﬂh@@ g
means i nclu nchi ner res and a
oot ect | o Safary 085 Bt o e %Féa ot fheBRHiceS ihe anfTAEbBEY ang Wl o
with front emd ofgad Bwehich istis damdaatewittolitusee ipsoiegtachblyitbatrat sisatmun

dit hidaat h
ggnt IroIS (pl ns:a&;eg;%gg r%gt ract eaf ﬁ&‘ngééfté l":‘atr%ﬁa' Pﬁtth au@%ﬂ)hganéeédlw ’h t he
front coverPliptelpist21 and RAE 89S @ (Q‘Pélﬁn‘v’mj)t efﬂﬁ@%ﬂ&%ﬂ@“@ﬁéﬁ%ﬂesﬂ i's

located at ghdemBbligfdice of thethoeg hgm d’&ﬁeé‘;@ﬁ?b@gﬁfthe beifices et hydtige

{ ﬁgm \éﬁgtfa; e%{gg@oé&gy ?IQ% ~ giatg e% %3 and ]2A2 peﬁorm tHfs prgtgcr:tson %l?ncc%%nftn of
combination with heat resistant sleeves 23, which may be made from the same

15 composite material. Each sleeve 23 is inserted in a corresponding nozzle
section 7, and is free to move longitudinally, in other words the outside
diameter of sleeve 28 is practically equal to the diameter of gas pipe 17. The
inside diameter of pipe 23 must be equal to the diameters of the reception
orifices in the nozzles with bent pipes 5. Otherwise, as follows from what is

20 described below, the operating principle of this sub-assembly will not work
satisfactorily.

The second alternative of the first embodiment of the system
according to the invention includes rotary distributors that control gas inlet into
nozzle pairs 5 located, as can be seen on Figures 6 and 7, directly inside the

25 annular body 3 in the form of straight channels with truncated cone-shaped end
pieces oriented in opposite directions. The rotary distributors are made as
follows: radial orifices 24 (Figure 7) are drilled in annular body 3, with center
lines passing firstly through the center of the corresponding straight channel of
nozzles 5 and perpendicular to the center line of this straight channel and

30 located in the same plane, and secondly are perpendicular to the center line of
the corresponding gas pipe 17 and located in a second plane. Furthermore,
these axes are located on the intersection of the first and second planes.
There is a rotary pin 25 in each radial orifice 24 which is rigidly connected, for
example by a bolt 26 (see Figure 8) to the first end of rod 18 (see Figure 4).

35 Each pin 25, and the contact surface of the radial orifice 24 in the annular body



bottom of the container 10, installed with missile 1 above the generator

11.. The annul ar body 3 is attached 0 support 14 by expl osive
conponents, for exanpl e expl osive bolts. In order to allow the annul ar
body 3 to slide along the i nner cylindrical guidance surface of the
cavity in container 10, the réar part of 25 the annular body 3a contains a
peri pheral valve 15, the outside dianeter of which is equal to the
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3 determined by the minimum thickness of this heat insulation layer necessary for

15 protection of pin 25.

The second embodiment of the system according to the invention
illustrated in Figure 8 allows for the use of standard components as orientation
means: impulsive jet engines acting with solid fuel, made in a manner known in
itself. Many of these jet engines (for example several tens of engines) are

20 located around the periphery of the annular body 3 in uniform rows 29-32
distributed along its héight. Each impulse engine 29k-32k is fixed in a recess
formed in the annular body 3, its nozzle being oriented perpendicularly to the
longitudinal axis of the cross-section of nozzle 7. Each row 29-32 is formed of
identical impulse engines, in other words engines with the same dimensions

25 and the same type within the row considered. The dimensions and types of
engines in different rows may be different, or may be identical. As described
below, use of standard impulse engines in this way controls the missile in pitch
and in heading (yaw).

In order to control the roll of the missile 1, a minor modification has

30 to be made to the nozzles of the standard impulse engines. The truncated
cone-shaped end pieces at the outlet of these nozzles are oriented such that
their center lines are tangential to the annular body 3. This orientation of the
end pieces must be made at least for impulse engines in the row with the
fowest power engines, for example row 29. Obviously, in this case half of the

35 impulse engines in rew 29 must have their end piece oriented in the same



10 and its own operating procedure for the orientation equipnent. In the

first case, nozzles 5 of orientatiohineans are |located in the sane

pl ane perpendicular to the |l ongitudinal center |line of gas pipe 7 of
annul ar body 3 (see Figures 1, 4, 6 and 7), whereas in the second
enbodi nent they are |ocated in several planes (see Figure 8).
Neverthel ess in both cases, and in everything that is described 15 below

t he orientatjon, of ssile is, controlled,in pitch, headi ng and ro
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each 35 pawhiglt imesmoved ﬁsee Flgures 4 and 8). The mlssne 1 isthenin a transport
9 condition (in other words, with control surfaces 2 retracted), whereas the
protective shutter 12 is applied in a gastight manner on the cross-section of
nozzle 7 of the annular body 3. The annular body 3 is connected to the support
20 14 by means of explosive bolts, behind which a pressure generator 11 is placed
in container 10 and the rear cover 13 is closed at the front, container 10 being
hermetically closed with the front cover. The system according to the invention
is mounted and ready to work.
. The gases formed by inflammation of the pressure generating
N s charge 11 create an overpressure on the bottom of the container 10 which acts
on the end of the rear part of the body 3. The shutter 12 consequently presses
further into the cross-section of nozzle 7 protecting the missile cruise engine
from the hot gases from generator 11 preventing the risk of this cruise engine
being spontaneously ignited. Some of the gases are ejected through orifice 16
30 (see Figure 5) to the upper hermetic cavity of container 10. When the pressure
under the front cover of the container 10 reaches a critical level, the front cover
is destroyed and debris are ejected towards the outside. When the pressure in
the closed area at the bottom of the container reaches the required value, the
bolts holding the missile to support 14 explode and valve 15 of the missile
35 slides along the inside cylindrical guiding surface of container 10 to close orifice
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For\the first alternative of the first enbodi nent of the system

according to the invention, the nedian pit of each rod 18 is fixed to the
annul ar body through its axis of rotation 20 (see Figure 1), each rod 18
comnes into contact with the annular body 3 at its first end, which
includes the pair of 5 nozzles 5 nmade in the formof bent channels
termnating by coaxial truncated cone shaped end pieces oriented in
opposite directi (see Figure 3). inlet orifices for t se bent
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per pendi cul kakedoby e*-shaped fbiksel fo rods 18 Wthh rotate around axes 20. In the

20 neutral position of control surfaces 2, shown on Figure 1, the gas arrives in
equal gquantities in all nozzles in all nozzle pairs 5 and the resultant of the
reaction forces is equal to zero (see Figure 3). If one of the control surfaces 2
deviates by a maximum angie (25-30 degrees) on either side, rod 18 rotates by
about 10 degrees and the entire gas jet outlet from the gas pipe 17 only passes

25 through one of the nozzles 5 in the corresponding pair. Thus the angular
position of control surface 2 controls the angular position of the corresponding
rod 18 and the gas jet is distributed between nozzles S in the corresponding
pair in proportion to the angular position of rod 18 and consequently creates
reaction forces of the same sign as in the aerodynamic planes of control

30 surface 2, controlling the pitch, heading and rolt of the missile.

In the second alternative of the first embodiment of the annular body
3 (Figuree 4, 6 and 7), the principle of creating the direction reaction forces is
similar to that mentioned above. The only difference is the fact that in the
second alternative, rotation of rod 18 is controlled by rotation of control surface

35 2, which causes rotation of pin 25 (see Figure 7). The angular position of pin



the correspondi ng gas pipe 17 and located in a second plane. Furthernore,
these axes are |located on the intersectith of the first and second pl anes.
There is a rotary pin 25 in each radial orifice 24 which is rigidly
connected, for exanple by a bolt 26 (see Figure 6) to the first end of
rod 18 (see Figure 4). 35 Each pin 25, and the contact surface of the
radial orifice 24 in the annul ar body
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nozzl es 5 i headiagpsichanged byostarting Lp the mpte powerfubisarilse engines in rows
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m ni num t hi @ g %W"Cbﬁhé Wiéé‘fe 1%@%@%‘3%‘9@# byelousgapg" ffBP“'% engines
prtection §f rgws$128%nd 30, the nozzles of whighgroduce esdmidinnferdesofangeat &y tHeem

according t [ i on illustrated in Figure 8 allows for the use
of st andard%éﬂ%&h@ﬁ??‘as orientation means: i npul sive jet engines

acting with solid flbe, misaie civise eagine startswapi at the end of the maneuver
15 orienting the missile in the direction of the target. Gases produced during
operation of the cruise engine easily eject the protective shutter 12 (see
Figures 1, 4 and 8) and are then freely ejected through the cross-section on
nozzle 7 of annular body 3, increasing the speed of the missile. Since the
profile of the cross-section of nozzle 7 is continuous with the profile of cruise

20 engine nozzle 6, the cruise engine nozzle cone is optimized, increasing the
impulse from the cruise engine reaction force during operation and
compensates for any loss of speed due to the presence of the inert mass of the
annular body 3, due to the orientation means that has already fuffilled its
function. Thus the missile carries the inert mass sufficiently far from its
a5 faunching area without additional energy consumption, and if necessary can
eject it from the missile at a given moment and in a given position. In order to

do this, the explosive bolts 8 have to be destroyed and an initial impulse has to

be created using pyro-push rods 9 (see Figure 4) necessary to eject the inert
mass of the annular body 3 containing orientation means which have already

30 fulfilled their function, outside the missile, after the cruise engine is in operation.
In conclusion, this invention can intercept a target that suddenly

appears close to the launching area, located in a difficult environment, with
minimum energy consumption and at the same time can minimize the harmful
influence on the launching area caused by launching the missile, by eliminating

35 the need to eject the-inert mass of orientation means after they have fulfilled




itself. Many of these jet engines (for exanple several tens of engines) are
20 . | ocated around the periphery of the ®hnular body 3 in uniformrows

29- 32 distributed along its height. Each inpul se engine 29k-32k is
fixed in a recess formed in the annular body 3, its nozzle being
oriented perpendicularly to the | ongi tudi nal axis of the cross-section
of nozzle 7. Each row 29-32 is forned of i dentical inpulse engines, in
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direction (btherepadiiioasi n t he cl ockwi se direction around the center |ine of

t he section of nozzle 7), whereas the second half nust be oriented in
t he ot her direction (in the anti-clockw se direction). But the sane
result could be - obtained by orienting all end pieces in one rowin the
cl\gokwi se direction (for 5 exanple row 29) and rotating all inpul se

engi nes in another row (for exanple row 30) in the anti-clockw se

direction. In the latter case, rows 29 and 30 nust
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be conposed of the same type of inpulse engines. is preferable to use - -

the. | owest powered inpul se engi nes 1® control the roll

Controlling the roll of the mssile 1 does not need theﬂMﬁ% g“ﬁH“l
of reactive forces as 10 are necessary to control the pitch

The m ssile launching and orientation systemworks as foll ows.

The mssile 1, for exanple of the "ground-air" type with the annul ar

body 3, made either in accordance mt%@%e 1 (see also Figures 2 and 3),
or in accordance with Figure 4 (s o Figures 6 and 7), or in
accordance with 15 Figure 8, is placed in the vertical |aunching -container
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35 slides pleang drecproVRicdein b foeh iof Burhirdl BentaiHera¢e0)lith Gdivatat thed to
close orifi front and back, the inside of which is cylindrically shaped and is designed to
contain the missile, the pressure generator (11) being located at the bottom of
the container closed by the rear cover (13) and a protective shutter (12) with a
20 truncated cone shaped lateral surface, the profile of which matches at least
some parts of the surface of the cross-section of the annular body nozzle, the
rear part of the annular body containing a peripheral valve (15), the outside
U diameter of which is equal to the inside diameter of the container, the container
including a support to fix the brittle elements used for attachment of the annular
25  body above the pressure generator.
5. System according to claim 4, wherein the shape of the protective
shutter is convex, and its convex part faces the cruise engine.
6. System according to one of claims 4 or 5, wherein the launching
container. may comprise an ejection orifice (16) in the attachment part of the
30 annular body, the dimensions of which are chosen to take account of the gas
flow passing through the clearance formed around the valve in the annular
body, the front cover of the container being made so that it will break when a
given pressure develops inside the container.



L]

12 16, and the mssile is |launched upwards and eJe
required height (which may for exargle be 40 m, neces m mm””",
execution of the maneuver to orient the mssile and stala

crui se engine under difficult |aunching condi ti ons.

After the mssile has reached the required height, or if p055| bl e on

the rising part of the mssile's trajectory, the maneuvers to orientate the
mssile are carrled out, in other words to control the pitch, hading
and rol|. These 7. Systenyaceomiing darone@f laims 3 ¢teft PY Qzle‘ﬁéﬁ?ﬁ"hgt 8n the

enbodi ment Qjst a&frﬂﬁs e uupd&a\ﬂﬁh ?’cﬁdsf Plt@tﬁ'xéﬁ drhfheaé'rmmarf b@@,d)thé gakOgenerator

In the first ternative

mssile el e ,bgm&a'aque}ekaﬂg§ongﬁﬁ99§0tr}9§2%n%?fgﬁt é)gl . 82?%98?%“8{ hef)ht A
gas | et formedi inehesarmuliarapedy thy rdzziesg(s) il bejng igemtisal BEnd grouped ln

| 23
hor et ol RAIECT ¥4, 38ne. plang, dfe HRiZ21eY nf Bhci palFORRG IR & etk
ej ected thrd!cgﬂthnezam¢$ﬂ8;ham®lw¢@ne§m IQ/@nﬁoﬁﬁ@@f the QQFF%QPP@ ‘QQ)'%
tangenti al &l@trfbhuﬁng'}%'%ds QPﬁlSn'?tﬁ%”Qmﬁﬁfd?ﬁQQé %‘rﬂ@rn fre aﬁﬁuIQP( bad |Iiﬁt0 the

other words In_a prane

reaction Nozzies.card ihe Oé'g?f PR :ch?ﬁr%q%o tCP Eﬁ@@é?&%?‘ii?l‘% C@Brr‘?FPB{‘g'&p
aer odynam ccortfsiesirface (2166 m}attjdsmt fotagretakeisydadenat controls the rotation

f trol f l%ﬁnfb?a
(r)odgog8rq(/)m| iﬁr r gtcgts% §Y§ﬁnet Iﬁéﬁg r{q)to Flﬁ'rbﬂg%rg}r@e't;é eang’g’%?'t ?vgn control
surfaces 2, sleboes (28) mageraf rleattraelsgmt raateriaklocated closedgdhe auiighendi s in
aly nozzl esyidlodites Mgfﬁgaé'pf Qﬂﬁés@@slé@fésl bRl rbbildh the longiadihalon

fo esis e to 'zero ntrol urfaci

devi at es bydisection ingisethin and. 2‘@ SUe‘lf@érF@éE?P%@P'bfq ?lng a@dtp fat es

by abogbd sﬂ%t@ﬁghﬁﬁﬁaﬁacbﬂrbmtmt {203, gach jpalr ofundzzies being hadgaim fhiepe 17
only passes

oY PR S o SN BBl RGBRR Bl b SR S3RE s,

posi ti on of oppesitothecegromdinngas pipe autist oefieednchwitysiameters identicat tfbt!iIGed

between nozgl s, RidReld?CofCe 87R9BHIMeves made of heat resistant material, the
contact surfaces of the first end of each rod and the annular body must be
thermally insulated.

20 9. System according to claim 5, wherein each pair of nozzles is
formed in the annular body in the form of a single straight channel with
truncated cone shaped end pieces, the annular body containing radial orifices
(24), the center line of which passes through the center of the corresponding
straight channel at one end perpendicular to the center line of the channel and

\_s/ 25 located in the same plane, and at the other end is perpendicular to the center
line of the corresponding common gas pipe outlet nozzle and in a different
plane, and finally the center line of these orifices is located on the intersection
of the first two planes, each rod being fixed on the annular body at one of its
ends by means of a pin (25) coated with a heat resistant composite material

30 placed to allow rotation in the corresponding radial orifice, and coated with a
thermal insulation layer, the coat of composite material on each pin containing
an ejection orifice (27A) to distribute the gas jet between the nozzles in the
pair.

10. System according to one of claims 4 or 5, wherein orientation

35 means are made in the form of impulse jet engines (29k to 32k) located in the



pair in proportion to the angular position of rod 18 and co [

creates reaction forces of the sang7sign as in the aergmﬁmmnuﬂm;#ml

of control 30 surface 2, controlling the pitch, heading and+* okl of the '«

m ssil e. In the second alternative of the first enbodi nent

of the annul ar body 3 (Figures 4, 6 and 7), the principle of creating
the direction reaction forces is simlar to that nentioned above. The
only difference is the fact that_in the second altsg natiyve, rotation

of rod 18 ianmdar bedy da rews: ak dbifrm Seighd mpasingsutdhi ge@?h\lﬁiﬁﬂg'eguses

A gt ation ofpqyze Beirdd efefedprpehdiclig ®nEid Ringitadinal esntdr lpienof the gas

25 d h tity . t i
the pair, dias in‘the, qundin becyheselJaR brio, GRnseCer NS sEtE bR 08 e e
pai r of nozsdme size of jet engines. For the second enbodi nent of the annul ar
body 3 i 8), LG : ty } i
cont ol S o1 e 1 HhepYRm eI © Paii' R WRSiei 8 lod, the b ngires
described awithéhe Rwesrmawerforsra wnthesputiet ngzzles fromdHrse ANANPSPEIRGut
et o erEdtBd 10 beEgEA N B e e bl cont rolled
directly by the con’p%t%fsq?w ??R@fai“gsﬁq eralgl1 g@t M{E‘,fﬁr%mljﬁﬁ ﬂpsfﬁ@‘g’réﬁé’?é‘ég% t ch
and hethai 86d islecds agele utiet aftthese upzzies are eripotesr farigeintipliins @ne

ngi n in rows. 1 - I i i

For ces. 19m i Hioh srglhg e ArHiudi Bagy: ¥ el BN Coliaftity ehBifes O,
det er mi ned the saoe pypeasiimthe fest soyi thesend pieces atdhg optiehaee g origRtethiBz 2| es
of whi ch praduge SRAGHRISIEHE BRAIFEEAT the frdteow.  annul ar body 3.

The“ni ssile crui se engine starts up at the end of the maneuver 15
orienting the mssile in the direction of the target. Gases produced during
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operation of the cruise engine easily eject the protective shutter 12 (see
Figures 1, 4 and 8) and are then freely ejected through the cross-section
on nozzle 7 of annular body 3, increasing the speed of the mssile.
Since the profile of the cross-section]ég nozzle 7 is continuous with
the profile of cruise 20 engine nozzle 6, the cruise engine nozzle cone is
optim zed, increasing the i npul se f tHhe—crui-se—emngi ne reaction
force during operation and conpensates for any |oss Qf-speed due to

t he presence of the inert mass|of the annul ar body §T due to the

orientation means that has al g¢ady fulfilleghits fungtN on. Thus the
mssile carries the inert sufficientlypiar fromits 33 \launching area
wi t hout additional energy nption, and [i§lt necessary c3n eject it

fromthe mssile at a giv
do this, the explosive b

has to be created i
eject the inert 2

nt and in ajfith ven position. In\order to
have to be dgsiroyed and aniinitiNal inpul se
ro-push rodg |9l (see Figure}4) nec

sary to
e annul ar bod j

means whi ch have alr Ifilled thei t3 on, outfgide the

after the cruise en perati on. I g jconcl usio this
i nvention can inteycept a tardet that suddg appeaﬁé close to e

| aunchi ng area, | i fficult env nt, with [

energy consunpti e -t+re—cat Ai-mze—the —Hgr

i nfluence on t caused by ifichi ng t he nig

elimnating 3 €ed to ejléct the inertijiphss of orientd

t hey, have fu
therr functi
to smal |

nodi fi cation
benefit fro

The inventionlis equally apjf} cable to | ajge m ssiles and

m ssi |l es. FurthermPre, t he inVﬁltion can be yged to make m nor
to existing(m ssiles launfgied at an angli¢ so that they
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gqualities nentioned above.

5 .odifications proposed in the special
| aunchi ng and orientation control system are equival ent.

The qualitative paraneters affected by the three
cases of enbodinent of the mssile
The choi ce of one

of the alternatives depends on the spe@/bic nature of the missile which
wll use them Means used in sone circunstances may be | ess appropriate
under ot her conditions. 5

CLAI M5 1. Mssile | aun&hi apd -orientation system

i ncl udi ng | aunchi ng nmeans, aerodyn trol surfages (2) with their
drive and orientation neans | ocgt e } r rt of the mssile
and including at | east one gas rat or 4) an he pipes (5)
connected to it, characterizegbysth g N gl ides 5 an annul ar
body (3) rigidly connected t /; ),\orientation

means being |located in the/an

u %a e of the

annul ar
with a thernal

body being i/ t
i nsul/ati o

% [unca

m

an

d

ei ng coated

t he

profile of which is cynt L( th the pyof\]l e e mgsile cruise
engi ne nozzle. 10 > g%gn1accﬁr ging to 1, ergin the
annul ar body conpris & 9) for the n1§5| (ﬁ
during flight. . System acc rdlng tg cl —-0 , Wherein
t he reaction no of ifentation mepns are‘aoc & & sane
pl ane, perpendicular | angi tudi npl axi s ¢f > %tlon of
the nozzl e. . telg according to gne ai 1, 72 or 3,
wherein Iaunchlng g \ N{\\ ///9

\ Tt " oV /

N

.

N '//'
L~ 1
. Zy

N N
N
N

FIG.2 5/
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FIG.3
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means are provided in the formof |aunching containers (10) with covers at

t he front and back, the inside of which is cylindrically shaped and is
designed to contain the mssile, the pressure generator (11) being
| ocated at the bottom of the contai ner345 osed by the rear cover (13)
and a protective shutter (12) with a 20 truncated cone shaped | ateral
surface, the profile of which matches at |east2 sone pats of the
surface of the cross- lon o - ear part
of the annul ar bo contlai ni ng a peri pher val ve (15), the tsi
di aneter of which §s eqdal to the inside flgmeter of the contjinef§ the
cont ai ner I nc§udi n support to fix e brittle el enentfs us for
attachnment of the Hnnul ag 2 body above e\, pressure generafor.
5. System accordinfj to clfi m A\ wherein thg, dhape of thg profecti
shutter is convés Hand it% conv part fa % he engifne.
6. System accordi [ 39Qr kherei he 4 ayinchj n 9
cont ai ner may egdi on \pori fli &6) in attpc %rt of
the 30 annul ar y ons ¥ e_ch count of
t he gas fl ow gh the cl eaflan e Yalve in
t he annul ar dy, t cover of [the’f | d ot hat
it will break when pregsure v%? ps nt 8y ner .
16 temjaccord % tip\one Jo ' 5 or 6,
wherein the syst qui pped, W [ r ods §173)) nij t il ar
body, the gas gea at ) be iyl ed tqgjnozzle
orientation neans Hy ga ; (A7) Jiffbrned in t pedy’ the
noz%l es (5) all belng i - and groupgd|/§ | Xl t he] sap%
pl ane, the nozzlesfjin ea ir/ being ori e E;f oppo o2
f AT
N [jras : . . \ 13521
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di rections and mechanical ly connected to one end of the corresponding rod,
distributing the gas jet fromthe common gas pipe in the annular body into

t he nozzl es, and the other end of each rod being connected to a
correspondi ng control surface (2)4Kp that joint rotation takes
pl-ace. 10 8. System according to claim7, wherein it is
equi pped wi th annul ar sl eeves (23) nmade of heat resistant materia
| ocated close to the outlet end of t he correspondi ng gas pipe
(17), these sleeves being nobile i 2dhe | pgi t udi nal direction
inside this end, the nmedian partf egchfrod. pging fixed to the annul ar
body through its axis_of rota&gj{on Zpaclh pajl15 of nozzles being nade in
t he 15 form of bedt pipes jw one shape¥Ibutl ets, and

inlet orifices i opposk i pe outIEt orifice, and
with dianeters idemntT ) ; TS nmeter- t he annul ar
sl eeves made of heat resi cont act surfaces of

the first end of each r y e annullar body st b thermal |y

i nsul at ed. 20 § 9. Systein accordin &c\aif 5, wherein each
pair of nozzles is formed in gLe annul ar n the formof a
singl e straight 28 . h runcated co 28nd pi eces, the
annul ar body contain dial orifice ( ! e center line of
whi ch passes t @66 enter of thefcorrespondi . ] Zrai ght
channel at one en . Lcular.to the center |i . channel and 25

| ocated in thezg and at the other end is Fgr to the
cent er lin e correspondifng common ¢ out'et nozzle and
im=a different 27 -BNane, and finally the cent e 2V these
orifices is |ocated i ntersectiof 0 first two planes,
each rod being fixg . nnul ar bogdy at one 5 ends by
means of a pin (25) co d a heat |resista coﬁ% site materi al 30
placed to allow rotatiomM\in t ' di al forifice, and coated
wth a thermal |  ia) : t 0f conposite material on
each pin containing } | A% 27A) to distribute the
gas jet between the nozzleS-n | r.>5 10.
System according to one of claP 4 g wherZ7 n orientation 35 neans
are made in the formof inpulse jej ghgi g 29k to 32k) F‘(‘(@edén t he
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annul ar body in rows at uni form hei ght spacings (29 to 32), each jet engine
nozzl e being oriented perpendicular to the |ongitudinal center |ine of the

gas pi pe in the annul ar body, each row being forned of the sane type
and the sane size of jet engines. 5 5/5% 11. System according to
claim 10, wherein at |east the jet engines with the | owest power forma
row, the outlet nozzles fromthese engi nes being directed to be
tangential to the annul ar body. 12. System according to
claim 10, wherein in a first row of engines, the end pieces at the

outl et of these nozzles are oriented tangential in one 10 direction around
t he annul ar body, and that in other row containing engines of t he sane

type as in the first row, the end pieces at the outlet are all oriented in
the direction opposite the end pieces in the first row.

10
Ik

30k

31k

32k
L-15




