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[57] ABSTRACT 

' A self-propelled‘ vaned missile, designed to be ?red by 
* means of a launching tube and wherein the vane 
system Comprises at least three ?ns articulated onto 
pins disposed at the rear of the missile, the pins being 
perpendicular to the axis of the missile. It is new in 
that the ?ns of the said vane system are double ?ns, 
each having blades which are joined at their hinged 
end by a bridge and equipped with spacing springs. 
These springs exert on the ?ns a force greater than the 
resistance which the air exerts on them in the course 
of the mis'sile’s advance, and cause the open out of the 
said rear ?ns towards the front as soon as the missile 
has‘ left the launching tube. 

12 ‘Claims, 8 Drawing Figures 
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SELF-PROPELLED, VANED MISSILE 

Many missiles, particularly self-propelled missiles 
which are ?red by means of a launching tube, are 
equipped with a vane vsystem which opens out once the 
missile has left its launching tube. 

In order to ensure the greatest possible ?ring accura 
cy, it is advantageous for such a vane system to open 
out rapidly as soon as the missile has left the launching 
tube. ' ‘ 

The invention concerns a self-propelled vaned mis 
sile, the vane system of which comprises at least three 
?ns hinged onto pins which are disposedfat the rear of 
the missile, the pins being perpendicular to the axis of 
the missile. The missile is distinguished by the fact that 
the ?ns of the said vane system are double ?ns, each 
having blades which are joined at their hinge end by a 
bridge and equipped with spacing springs which exert 
on them a force greater than the resistance which the 
air exerts on them in the course of the missile’s ad 
vance, the springs being adapted to open out the said 
rear ?ns towards the front, as soon as the missile has 
left the launching tube. 
Such a missile preferably has, at the rear, a coaxial 

nozzle around which the. said ?ns of the vane system 
can be mounted. In the folded back condition the free 
end of the ?ns may bear against the rear end of the noz 
zle and, once opened out, their end which is hinged 
around the said pins may bear against the body of the 
missile or the front end of the nozzle. 
The hinge pins of the ?ns of the vane system may be 

mounted on prongs belonging to a collar ?xed to the 
nozzle, near the end where it is ?xed to the body of the 
missile. 
The spacing springs of the said ?ns may partially sur 

round or be wound around the hinge pins of the ?ns. 
Theactive limbs of these spacing springs preferably 
bear, on the one hand against the nozzle and on the 
other hand against the corresponding ?n. The force of 
these return springs will preferably be at least twice the 
resistance of the air to the advance of the missile. . 
The ?ns may have a U-shaped cross-section and the 

blades of these ?ns may possibly diverge from one 
another from the base of the U towards their free ends. 

' Once .opened out, the vane system preferably 
represents more than twice ‘the diameter of the missile 
proper, and it may comprise a device for locking the 
?ns in their opened out position. 
An embodiment of a vaned missile according to the 

invention and two modi?cations relating to details are 
shown by way of example in the accompanying 
drawings, in which: 

FIG. 1 is an elevation of the whole missile. 
FIG. 2 is a view of part of the missile, on a larger 

scale and partly in longitudinal section. 
FIG. 3 is a section on the line III-III in FIG. 2. 
FIG. 4 is a view of part of the missile, similar to FIG. 

2 and showing the vane system opened out. 
FIG. 5 is a section on the line V-V in FIG. 4. 
FIGS. 6 and 8 are partial views similar to FIG. 2, 

showing modi?cations, and \ 
FIG. 7 is a section on the line VII-VII in‘FIG. 6. 
The missile shown in the drawings is a self-propelled 

missile, having an explosive charge in front at 1 and a 
propulsive charge at the rear at 2. The propulsion gases 
escape through the coaxial nozzle 3, on which is 
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2 
mounted a collar 4 equipped with four pairs of prongs 
5, each of which has a pin 6 passing through it, onto 
which the ?ns 7 of the vane system are hinged. The ?ns 
7 are double ?ns of U-shaped cross-section. So long as 
the missile is in the launching tube, they are folded 
back onto the nozzle 3 against the action of the return 
springs 8. Thefblades of the fins 7 are equipped with a 
stiffening rib 9, and the ends 10 of the ?ns 7 hinged 
around the pins 6 are shaped so that, when the vane 
system is opened out, they bear against the collar 4, 
surrounding the front end of the nozzle 3, at the place 
where the latter ‘is screwed onto the rear end of the 
body of the missile (see FIGS. 4 and 5). 
The return springs 8 are spacing springs of the safety 

pin type, which are wound around the pins 6, so that 
their median bent back portion 11 bears against the 
nozzle, while their two free ends 12 bear against the 
lower face of the corresponding ?n 7. 

In the modi?cation shown in FIGS. 6 and 7, the spac 
ing return springs 13 only partially surround the hinge 
pins 6 of the ?ns 7. Their median, bent back portion 14 
bears against the nozzle 3 and their free ends 15 are 
bent back below the lower edge of the blades of the ?ns 
7. 
As shown in FIG. 8, the free bentback ends 15 of the 

spacing springs 13 may also engage in ori?ces 16 in the 
said blades of the ?ns 7. In this case, it will not be 
necessary for them partially to surround the hinge pin 6 
of the ?ns 7. The blades of the double, U-shaped ?ns 
shown in the drawings may diverge obliquely from one 
another from the base of the U towards their free ends. 
The opening out of the ?ns of the vane system may, on 
the other hand, be limited as desired, by modifying the 
con?guration of their end 10 bearing against the body 
of the missile or the front end of the nozzle, when the 
vane system is opened out. To ensure that the missile is 
really stable, the diameter of the vane system, once 
opened out, should preferably be over twice the diame~ 
ter of the missile proper. 

In order to make the vane system system open out 
rapidly and to prevent it from folding back partially by 
the effect of the resistance set up by the air, the force of 
the return springs 8 — 13 should preferably be at least 
twice the resistance which the air exerts on the ?ns dur 
ing the missile ’s advance. 
The return springs 8 - 13 are in all cases housed 

between the blades of each of the ?ns. The latter are 
not exposed, either in the folded back or the opened 
out state, to the dust from the propulsion gases escap 
ing from the nozzle. 
The vane system as described is perfectly suitable for 

missiles with single stage propulsion, where combustion 
is practically over when the missile leaves the launching 
tube and where the velocity is of the order of 100 to 
200 m/sec. However, in the case of the missile being 
equipped with second stage propulsion, which comes 
into action when the missile has covered, e.g., a 
distance of 50 m, after leaving the launching tube, in 
order to give it a wider range, it is advisable to provide 
a device for locking the ?ns of the vane system in the 
opened out position, in order to prevent any tendency 
they may have to fold back against the nozzle by the ef 
fect of the acceleration which takes place, when the 
second stage of propulsion of the missile is ?red, in 
cases where the return springs would not be strong 
enough to resist the acceleration e?ect. 
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As an auxiliary effect the prongs 5 of the collar 4 
allow the rear portion of the missile to be centered in 
the launching tube. 

In one modi?cation the prongs 5 of the collar 4 
could, in the place of the ori?ce provided to give 
passage to the pin 6, have nipples facing one another, 
on which one could mount a hollow hinge pin which 
could possibly be integral with the ?n 7. Or, alterna 
tively, the prongs 5 could contain recesses into which 
the ends of the said pin 6 would engage. In the case of 
the ?ns being made of plastics, for example, the pin 6» 
could be omitted altogether and replaced by a boss pro 
vided either with two coaxial ori?ces for the insertion 
of the said nipples of the prongs 5, or with coaxial pro 
jections engaging into the said recesses in the prongs 5 
of the collar 4. 
The collar 4 could even be omitted altogether and 

the prongs 5 welded directly onto the nozzle 3 or made 
in one piece therewith. 
When the ?ns 7 are made of sheet metal, which is cut 

out and bent, they are made integrally with the bridge 
connecting their two blades. The bridge gives them 
rigidity, which is further increased when the said blades 
have a longitudinal rib 9 extending below the bridge 17 
(see FIG. 2). The spacing between the blades of the ?ns 
7, corresponding to the width of the bridge 17, ensures 
that they are mounted stably on the pins 6 passing 
through the two ori?ces in their blades, thus preventing 
any wobbling of the ?ns. 

In the FIG. 2 embodiment, the end of the ?ns 7, 
when at rest, is opposite the free end, of the nozzle 3. 
However, the end of the ?ns 7, when at rest, may be 
beyond the free end of the nozzle 3, as shown in FIGS. 
6 and 8. 
The vane system described has the advantage that it 

can be housed in a very small space, as is the case when 
the diameter of the launching tube is hardly any larger 
than that of the nozzle of the missile. 
Apart from the above-mentioned advantage, the 

vane system described is distinguished by the simplicity 
of its construction, its lightness and its relatively low 
cost. The number of ?ns may be increased to enhance 
the stabilizing effect, and the obliqueness of the blades 
of the ?ns can be modi?ed as desired. On the other 
hand, the air lag of this type of vane system, when made 
of pressed sheet metal, may be less than that of vane 
systems with thicker ?ns, which minimizes the loss of 
range due to the aerodynamic braking of the vane 
system. It should further be noted that the double ?ns 
may also have lateral ?aps at the ends, thus further 
enhancing their stabilizing action. 

I claim: . 

l. A self-propelled vaned missile, designed to be 
?red by means of a launching tube and wherein the 
vane system comprises at least three ?ns articulated 
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4 
onto pins disposed at the rear of the missile, said pins 
being perpendicular to the axis of the missile, charac 
terized in that the ?ns of the said vane system are dou 
ble ?ns, each having blades which are joined at their 
hinged end by a bridge and equipped with spacing 
springs which exert on them a force greater than the re 
sistance which the air exerts on them in the course of 
the missile’s advance, these springs being adapted to 
open out the said rear ?ns towards the front as soon as 
the missile has left the launching tube, said ?ns having 
tw blades each a d havin a U-sha ed cm s sectio . 2. A self-propelled vanegd missilepaccordsmg to claim 
1, characterized in that the blades of the said ?ns have 
a longitudinal rib extending below the said bridge. 

3. A self-propelled vaned missile according to claim 
1, characterized in that the said ?ns are made of sheet 
metal which is cut out and bent and are made integrally 
with the said bridge which joins their blades at their 
hinged end. 

4. A self-propelled vaned missile according to claim 
1, characterized in that the blades of the said ?ns 
diverge obliquely from one another from the base of 
the U towards their free end. 

5. A self-propelled vaned missile according to claim 
1, characterized in that it comprises, at the rear, a coax 
ial nozzle around which are mounted the ?ns of the 
vane system. 

6. A self-propelled vaned missile according to claim 
5, characterized in that the ?ns of its vane system are 
shaped so that their free end bears against the rear end 
of its nozzle in the folded back condition. 

7. A self-propelled vaned missile according to claim 
5, characterized in that the ?ns of its vane system are 
shaped so that their end which is hinged around the 
said pins bears against its body in the opened out condi 
tron. 

8. A self-propelled vaned missile according to claim 
5, and a collar ?xed to the nozzle of the missile, at the 
end where it is ?xed to the body of the missile, said pins 
being mounted on prongs on said collar. 

9. A self-propelled vaned missile according to claim 
8, characterized in that the active limbs of the said 
spacing springs bear both against the nozzle and against 
the corresponding ?n. 

10. A self-propelled vaned missile according to claim 
9, characterized in that the said spacing springs have 
legs interconnected by at least one loop wound at least 
partially around the said hinge pins of the ?ns. 

1 l. A self~propelled vaned missile according to claim 
1, characterized in that the said spacing springs are 
housed between the blades of each of the ?ns. 

12. A self-propelled vaned missile according to claim 
1, characterized in that the force of the said springs is at 
least equal to twice the resistance which the air exerts 
on its ?ns in the course of its advance. 

* * * * * 


