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MISSILE LAUNCHING AND STEERING SYSTEM

" This invention concerns missile faunching systems, and particularly
missile launching and orientation systems. It may be used for small or large
“ground - air" or “air - air" or "ground - ground" type missiles.

Any missiles launching and orientation system includes power supply
and control electronics means, and means necessary to implement the launch
and orientation (mechanical, pyrotechnic means, etc.) under the control of the
said electronic means.

A missile launching and orientation system is known as described in
USA patent No, 3 286 956 which includes launching means, aerodynamic
control surfaces and their drive devices, and means of orientation essentially
comprising a gas generator and nozzles connected to it.

In this system, hot gases are brought from the gas generator located
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
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
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
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
generators and nozzles connected to them. In some embadiments, 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
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directions, the inlet orifices of which are adjacent to the outlet orifice from their
common gas pipe, and the diameters of which are identical to the diameter of
the gas pipe outlet orifice.

This known system makes the missile turn quickly towards the
target, due to the reactive jet ejected from each pair of nozzles perpendicular to
the plane of the control surfaces.

Nevertheless, and in the case of the system in the said US patent,
orientation means in this WO patent form a block in common with control
surface drive means, which is difficult to integrate into the design of small
missiles without degrading their aerodynamic properties. Furthermore, this
makes it impossible to jettison the inert mass of orientation systems, after the
missile has turned into the required direction. This system could also be used
for the modernization of missiles with an inclined launch as mentioned above.

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

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
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.
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
above can intercept a close target under the difficult conditions of a vertical
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departure, for example from an area located in a forest. This is firstly due to
the method of making launching means for these systems, with which it is
impossible to quickly reach the height of the order of 40 m necessary for
perfect completion of orientation maneuvers towards the target and to ignite the
cruise engine.

The main problem to be solved by this invention is to make a
universal missile launching and orientation system that could be used with large
or small missiles, capable of jettisoning the inert mass of the orientation means
sufficiently remote from the launching area. This system must be as
inexpensive as possible, and must be usable for all missiles with inclined
departure, and therefore capable of providing omnidirectional defense.

The missile launching and orientation system according to the
invention includes launching means, aerodynamic control surfaces with their
drive and orientation means located in the rear part of the missile and including
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,
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
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
interception of the targst 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
closed by a rear cover and a protective shutter with a truncated cone shaped
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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 contains a peripheral valve, the outside diameter of which is equal to the
inside diameter of the container. The container includes a support on which
brittle elements used for attachment of the annuiar body above the pressure
generator outlet orifices are located. This means that the missile can be
launched from the launching container using the pressure generator, so that a
target can be intercepted even if it appears suddenly close to the launching
area, under difficult launching conditions (for example in the middle of a forest
or on the deck of a ship with tall superstructures).

According to a preferred embodiment of the invention, the protective
shutter has a convex-shape facing the cruise engine. This method of making
the shutter maximizes the reliability and efficiency of its operation in the
launching system, as described below.

The launching container may comprise an ejection orifice in the
attachment part of the 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 is made so that it
will break when a given pressure develops inside the container. These
characteristics guarantee self-ejection of the front cover of the launching
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
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
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
the missile launching and orientation system. According to the first alternative,
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the control system is equipped with annular sleeves made of heat resistant
material located close to the outlet end of each corresponding gas pipe, these
sleeves being mobile in the longitudinal direction. The median part of each rod
is fixed to the annular body through its axis of rotation. Each pair of nozzles is
made in the form of bent pipes with truncated cone shaped outlets, and inlet
orifices opposite the common gas pipe outlet orifice, and with diameters
identical to the inside diameter of the annular sleeves made of heat resistant
material. The contact surfaces of the first end of each rod and the annular
body must be thermally insulated.

In the second alternative of this embodiment of the missile launching
and orientation system according to the invention, each pair of nozzles is
formed in the annular body in the form of a straight channel with truncated cone
shaped end pieces, the annular body containing radial orifices, the center line
ot which 'passes through the center of the corresponding straight channel at
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
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
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
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
the orientation means in the annular body, and can guarantee independent
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operation of the aerodynamic control surfaces and orientation means,
controlling pitch and heading.

_In the second embodiment of the missile launching and orientation
system, at least the jet engines with the lowest power form a row, the center
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
the missile.

This invention will be better understood by reading the detailed
description of several embodiments, with reference to the non-limitative
examples illustrated by the drawings in the appendix, in which:

- Figure 1 is a side view with a partial section through the missile
launching and orientation system, illustrating the first alternative of the first
embodiment of the invention;

- Figure 2 is a transverse section through the control system at the
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;

- 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
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
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
aerodynamic control surfaces 2 with their drive means (not shown) which are
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usually placed inside the missile, the annular body 3 and launching means {not
shown in Figure 1). The annular body 3 includes orientation means including a
gas generator 4 and nozzles 5 which open onto the external surface of the
annular body 3 of the missile 1. The cruise engine with the nozzle 6 is located
inside the body of missile 1 and is coaxial with the annular body 3. The internal
surface of annular body 3 is cone-shaped and is coated with a composite
thermal insulation material, for example containing carbon. It forms a section of
the nozzle 7, the profile of which is a continuation of the profile of nozzle 6 of
the missile cruise engine 6 (as shown on Figure 4).

The annular body 3 is designed so that missile 1 can be sjected in
flight, given that it is fixed on the body of missile 1 using explosive bolts 8 and
pyro-push rods 9 (Figure 4).

Launching means include a launching container 10, a pressure
generator 11 and a protection shutter 12 (Figure 4). The launching container
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
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-
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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The launching container 10 includes a gas ejection orifice 16 in the
annular body 3 attachment area facing valve 15 (Figure 5). The dimensions of
the ejection orifice 16 are chosen taking account of the jet flow passing through
ejection orifice 16. The front cover of container 10 must be breakable at a
given pressure produced inside the container. This is done by making it of
brittle polymer, for example polyurethane foam with a strictly controlled
thickness, and this cover is fixed hermetically onto container 10.

We will now describe two embodiments of this missile launching and
orientation system. Each embodiment has its own design of the annular body 3
and its own operating procedure for the orientation equipment. In the first case,
nozzles 5 of orientation means are located in the same plane perpendicular to
the longitudinal center line of gas pipe 7 of annular body 3 (see Figures 1, 4, 6
and 7), whereas in the second embodiment they are located in several planes
(see Figure 8). Nevertheless in both cases, and in everything that is described
below, the orientation of missile 1 is controlled in pitch, heading and roll.

The first embodiment of the system aiso includes two alternatives.
The first alternative is shown in Figures 1, 2 and 3, and the second alternative
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
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
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
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
pair of nozzles 5.
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For the first alternative of the first embodiment of the system
according to the invention, the median part of each rod 18 is fixed to the
annular body through its axis of rotation 20 (see Figure 1), each rod 18 comes
into contact with the annular body 3 at its first end, which includes the pair of
nozzles 5 made in the form of bent channels terminating by coaxial truncated
cone-shaped end pieces oriented in opposite directions (see Figure 3). The
inlet orifices for these bent pipes open adjacent to the outlet orifice from their
common gas pipes 17. In the area of these orifices, the annular body and the
end of rod 18, which is in contact with it, are protected by thermal insulation
platelets 21 and 22 made of a composite material with a graphite additive,
platelets 21 and 22 are essential to prevent erosion of the contact surfaces
under the influence of the hot gas that passes through the orifices in the "rod 18
- angle body 3" pair. Platelets 21 and 22 perform this protection function in
combination with heat resistant sleeves 23, which may be made from the same
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
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
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
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).
Each pin 25, and the contact surface of the radial orifice 24 in the annular body
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3, is covered with a thermal insulation layers 27, 28 made of a composite
material as mentioned above. The functional role of the heat resistant layers
27 and 28 is the same as the role of platelets 21 and 22 in the first alternative
of the first embodiment, namely to prevent deterioration of contact surfaces of
the mobile pair of parts. A chase 27a is formed on part of the periphery of layer
27 of the composite material applied on pin 25, the dimensions of this chase
controlling the gas jet distribution from the gas nozzle 17 between nozzles 5 in
each pair. The dimensions of chase 27a are chosen to produce a gradual
variation as pin 25 is rotated from an extreme position, in which gas can arrive
from the common channel 17 through only one of nozzles 5, to a position at
which the gas is equally distributed between the two nozzies 5 in the pair.
Obviously it will be impossible to simultaneously cut off the gas flow to both
nozzles 5 in the pair. The depth of this chase 27a formed in layer 27 is
determined by the minimum thickness of this heat insulation layer necessary for
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
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
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
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
impulse engines in rew 29 must have their end piece oriented in the same



10

15

20

25

30

35

11

direction (for example in the clockwise direction around the center line of the
section of nozzle 7), whereas the second half must be oriented in the other
direction (in the anti-clockwise direction). But the same result could be
obtained by orienting all end pieces in one row in the clockwise direction (for
example row 29) and rotating all impulse engines in another row (for example
row 30) in the anti-clockwise direction. In the latter case, rows 29 and 30 must
be composed of the same type of impulse engines. It is preferable to use the
lowest powered impulse engines to control the roll of the missile. Controlling
the roll of the missile 1 does not need the same magnitude of reactive forces as
are necessary to control the pitch and heading.

The missile launching and orientation system works as follows.

- The missile 1, for example of the "ground-air" type with the annular
body 3, made either in accordance with Figure 1 (see also Figures 2 and 3), or
in accordance with Figure 4 (see also Figures 6 and 7), or in accordance with
Figure 8, is placed in the vertical launching container 10, the rear cover 13 of
which is removed (see Figures 4 and 8). The missile 1 is then in a transport
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
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
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
(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
slides along the inside cylindrical guiding surface of container 10 to close orifice



10

15

20

25

30

12

16, and the missile is launched upwards and ejected at the required height
(which may for example be 40 m), necessary for execution of the maneuver to
orient the missile and start up the cruise engine under difficult launching
conditions.

After the missile has reached the required height, or if possible on
the rising part of the missile's trajectory, the maneuvers to orientate the missile
are carried out, in other words to control the pitch, heading and roll. These
maneuvers are carried out differently depending on the embodiment of the
means of rotating the annular body 3.

In the first alternative of the first embodiment (Figures 1, 3}, after the
missile electronic block has ignited the annular gas generator 4, the hot gas jet
arrives simultaneously through all gas pipes 17, forces annular ring 23 against
the ends of rod 18 (consequently sleeves 23 hermetically seal the clearances in
the removable joint) and is ejected through nozzles 5, creating reactive forces
directed to be tangential to the annular body 3 and perpendicular to its axis, in
other words in a plane perpendicular to the axis of missile 1. These reaction
forces are controlled simultaneously with the control of aerodynamic forces
using the single drive that controls the rotation of control surfaces 2, kinetically
linked by "V"-shaped forks 19 to rods 18 which rotate around axes 20. In the
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
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
surface 2, controlling the pitch, heading and rolt of the missile.

In the second alternative of the first embodiment of the annular body
3 (Figureé 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
2, which causes rotation of pin 25 (see Figure 7). The angular position of pin



10

15

20

25

30

35

13

25 determines the gas quantity that reaches each nozzle 5§ in the pair, and
therefore the resulting value of reaction forces in the pair of nozzles.

For the second embodiment of the annular body 3 (Figure 8), the
principle of creating reaction forces that control missile 1 is slightly different
from the reaction force described above. The orientation of missile 1 is
controlled without any participation of aerodynamic control surfaces 2, by the
impulse reaction engines starting up at a given moment, for example controlied
directly by the computer in the missile electronic unit. The missile pitch and
heading is changed by starting up the more powerful impulse engines in rows
31-32, the nozzles of which produce radial reaction forces. The direction of the
plane in which the missile is tilted is determined by low power impulse engines
in rows 29 and 30, the nozzles of which produce reaction forces tangent to the
annular body 3.

The missile cruise engine starts up at the end of the maneuver
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
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
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
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
the need to eject the-inert mass of orientation means after they have fulfilled



14

their function. The invention is equally applicable to large missiles and to small
missiles. Furthermore, the invention can be used to make minor modifications
to existing missiles launched at an angle so that they benefit from all the
qualities mentioned above. The qualitative parameters affected by the three
modifications proposed in the special cases of embodiment of the missile
launching and orientation control system are equivalent. The choice of one of
the alternatives depends on the specific nature of the missile which will use
them. Means used in some circumstances may be less appropriate under
other conditions.
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CLAIMS

1. Missile launching and orientation system including launching
means, aerodynamic control surfaces (2) with their drive and orientation means
located in the rear part of the missile and including at least one gas generator
(4) and the pipes (5) connected to it, characterized by the fact that it includes
an annular body (3} rigidly connected to the body of the missile (1), 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, the profile of which is continuous
with the profile of the missile cruise engine nozzle.

2. System according to claim 1, wherein the annular body comprises
means (8, 9) for the missiles to eject it during flight.

3. System according to claim 1 or 2, wherein the reaction nozzles of
orientation means are located in the same plane, perpendicular to the
longitudinal axis of the cross-section of the nozzle.

4. System according to one of claims 1, 2 or 3, wherein launching
means are provided in the form of launching containers (10) with covers at the
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
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
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
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
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.
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7. System according to one of claims 3, 4, 5 or 6, wherein the
system is equipped with rods (18) fixed on the annular body, the gas generator
(4) being annular and connected to nozzle orientation means by gas pipes (17)
formed in the annular body, the nozzles (5) all being identical and grouped in
pairs in the same plane, the nozzles in each pair being oriented in opposite
directions and mechanically connected to one end of the corresponding rod,
distributing the gas jet from the common gas pipe in the annular body into the
nozzles, and the other end of each rod being connected to a corresponding
control surface (2) so that joint rotation takes place.

8. System according to claim 7, wherein it is equipped with annular
sleeves (23) made of heat resistant material located close to the outlet end of
the corresponding gas pipe (17), these sleeves being mobile in the longitudinal
direction inside this end, the median part of each rod being fixed to the annular
body through its axis of rotation (20), each pair of nozzles being made in the
form of bent pipes with truncated cone shaped outlets, and inlet orifices
opposite the common gas pipe outlet orifice, and with diameters identical to the
inside diameter of the annular sleeves made of heat resistant material, the
contact surfaces of the first end of each rod and the annular body must be
thermally insulated.

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
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
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
means are made in the form of impulse jet engines (29k to 32k) located in the
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annular body in rows at uniform height spacings (29 to 32), 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.

11. System according to claim 10, wherein at least the jet engines
with the lowest power form a row, the outlet nozzles from these engines being
directed to be tangential to the annular body.

12. System according to claim 10, wherein in a first row of engines,
the end pieces at the outlet of these nozzles are oriented tangential in one
direction around the annular body, and that in other row containing engines of
the same 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.



