
1 Improved sighting device with a moving red dot.  The invention
concerns an improved sighting device with a moving red dot. 5 In
particular, the invention concerns a type of sighting device with a
"moving red dot" as described in document EP 1,818,645 in the name of
the same inventor, whereby said document is considered to be attached
by way of reference. 10 The invention concerns a sighting device
which is designed to be mounted on a fire arm for firing ammunitions
having a non-flat ballistic trajectory, for example for firing
grenades, which makes it necessary to shoot while providing 15 a
certain elevation angle to the fire arm as a function of the distance
of the target. In this type of sighting device, a light dot or light
reticle is projected at infinity with such a firing angle 20 in
relation to the fire arm that the shooter obtains the correct
elevation of his fire arm by aligning said dot or reticle with the
target when aiming. The sighting device with a moving red dot
according to 25 document EP 1,818,645 comprises a fixed light source;
a rotating mirror; a flat reflecting blade or more generally a
reflecting surface, whereby the light source produces a 



collimated light beam which is projected onto the reflecting surface
so as to obtain a red dot or reticle 30 which is visible to the
shooter thanks to the reflection on the reflecting surface, whereby
the beam is projected onto  2 the reflecting surface by means of the
rotating mirror whose inclination angle in relation to the produced
light beam can be adjusted in order to adjust the firing angle at
which the red dot is observed by the shooter in relation to 5 a
direction of reference of the sighting device within a range of
firing angles between a minimal firing angle and a maximal firing
angle. The thus obtained sighting device enables the shooter to 10
adjust the angle of the rotating mirror as a function of the type of
ammunition being used and the distance to the target, whereby said
distance can be measured or estimated by the shooter. 15 The angle of
the rotating mirror is adjusted for example by means of a control
button having a scale which is calibrated as a function of the
distance to the target or by means of an actuator controlled by an
arithmetic system which makes it possible to calculate the angle to
be 20 provided to the rotating mirror as a function of the distance
and possibly as a function of the type of ammunition that has been
selected. As soon as the angle of the rotating mirror is set, the 25
shooter only has to observe the target and find out at what elevation
of his fire arm the red dot is aligned with the target, which
indicates that the fire arm is in the right firing position.  



3 reflecting surface in the plane of the light beam, since the length
of the reflecting surface is all the larger as the firing angle to be
obtained is larger. 5 Thus, in order to be able to use the maximum
range of any ballistic ammunition, one must be able to shoot at
angles in the order of magnitude of 40 or more, which requires a
relatively long reflecting surface, which has a negative effect on
the size of the sighting device. 10  The invention aims to remedy the
above-mentioned disadvantages and to provide a sighting device with a
moving red dot having a small reflecting or semi-reflecting mirror
with which firing angles of some 40 or more can be 15 obtained. This
aim is reached according to the invention by means of a sighting
device with a moving red dot of the above- mentioned type, which
comprises at least one optical device 20 situated in the path of the
light beam between the rotating mirror and the eye of the shooter,
such that the light beam deviates in its trajectory between the
mobile mirror and the eye of the shooter, whereby the shape of the
device is such that any deviations provoked by the latter on the 25
light beam result in a reduced trajectory to be travelled by the
latter between the rotating mirror and the reflecting surface for an
identical firing angle, at least for a part of the above-mentioned
range of firing angles and preferably at least in the area of the
firing angles 30 that are close to the maximal firing angle.  The
optical device in a way produces a "compression" of the beam paths,
and the aim of the thus obtained optical compression is to reduce the
trajectory between the point of incidence of the light beam on the
reflecting surface by 5 rotating the rotating mirror between two
firing angles, at least for part of the above-mentioned range of
firing angles. 



Thanks to this effect, firing angles in the order of 10 magnitude of
40 or more can be obtained with a reflecting surface of a shorter
length than with a sighting device which is not equipped with this
optical device according to the invention. 15 As a result, such a
sighting device is less sizeable than the sighting devices of the
same type with a flat reflecting blade and without these additional
optical means. 20 For clarity's sake, a few embodiments of an
improved sighting device with a moving red dot according to the
invention are described hereafter as an example only without being
limitative in any way, with reference to the accompanying drawings,
in which: 25 figure 1 is a schematic side view of an improved
sighting device according to the present state of the art, shown in a
position of rest;            figure 2 is a section according to line
II-II in 30figure 1; figure 3 represents the sighting device from
figure 1,  5 but for a different firing angle;  figure 3B shows the
sighting device of figure 3A, but for a firing position;      figure
4 shows the trajectory of the light beam in the 5sighting device of
figure 1 for different firing angles; figures 5 to 11 are views
similar to those in figure 4, but for variants of a sighting device
according to the invention; 



10 Figures 1 and 2 represent a sighting device according to the state
of the art described in document EP 1,818,645. It concerns a sighting
device 1 with a moving red dot which 15 comprises a case 2 to be
mounted on a fire arm 3, whereby the case 2 extends longitudinally,
mainly parallel to the axis of the barrel of the fire arm 2. Inside
the case 2 is situated a fixed light source 4, 20 producing a
collimated light beam 5 with a central ray 5' whose optical axis X-X'
is in this case parallel to the axis of the barrel of the fire arm 3.
In the given example, the light source 4 is a collimator 25 composed
of a converging lens 6 and of a lamp or another light source 7 having
more or less the shape of a dot with reduced dimensions, for example
in the order of one tenth of a millimetre, situated in the focal
point 8 of the lens 6 and producing the red dot. 30  6 of 15 to 20
millimetres, which offers the advantage that the cross dimensions of
the width and the height of the sighting device 1 are reduced in
relation to the known sighting devices. 5 A mirror 9 is placed in the
collimated beam 5 at an angle B in relation to the optical axis X-X'
of the produced light beam 5. 



10 The mirror 9 is mounted in a rotating manner in the case 2 and it
is fixed to that end on a transversal shaft 10 mounted in a rotating
manner between the side walls 11 of the case 2. 15 One far end 12 of
the shaft 10 of the mirror 9 goes through one of the lateral walls 11
of the case 2 and is provided with an adjusting device 13 for the
inclination angle of the rotating mirror 9 in relation to the
produced light beam 5, for example in the form of a turning knob with
20 which the shooter can position the mirror 9 as a function of the
distance of the target. The above-mentioned control button 14 can be
provided with a scale 15 representing the distance to the target, or
with 25 different scales for different types of ammunitions, whereby
the ballistic characteristics of the latter are taken into account.
The light beam 5 is projected through a window 16 in the 30 case 2
onto a reflecting surface 17 in the shape of a reflecting blade so as
to produce a red dot or reticle,  7 visible to the shooter on the
surface of the reflecting blade which is mounted on a far end 18 of
the case 2 at a fixed angle C of for example 45 in relation to the
optical axis X-X' of the produced light beam 5. 5 The use of the
sighting device 1 is as follows. When in rest, i.e. when aiming in
the axis of the fire arm 



3 with an elevation E equal to zero, i.e. with the fire arm 10 in a
horizontal position as represented in figure 1, the angle B of repose
of the mirror 9 will be for example 45. The firing angle D is at that
time 0, said angle being the angle between the light beam 5 reflected
on the reflecting surface 17 and the optical axis X-X' or the axis of
the 15 fire arm 3. The shooter 19 estimates the distance of the
target and sets the appropriate inclination of the mirror 9 by means
of the distance-graded control button 13. 20 The light beam 5 is
projected onto the reflecting surface 17 and it is reflected as
illustrated in figure 3 towards the shooter 19 so as to produce a red
dot or reticle that the shooter 19 may observe to infinity when the
eye of the 25 shooter 19 is situated in the light beam 5 reflected by
the reflecting surface 17. When the mirror 9 turns as represented in
figure 3A, the deviation of the angle D of the beam amounts to two
times 30 that of the angle B of the mirror 9. In other words, when
the mirror 9 turns for example 15 in relation to the  8 position of
rest of 45, the angle D increases from 0 to 30. The inclination of
the mirror 9, which is a function of the 



5 distance of the target 14, thus determines the angle D at which the
red dot can be seen by the shooter 19, and thus the elevation angle E
that is provided to the fire arm 3, as represented in figure 3B, when
the shooter aligns the red dot or the reticle with the target 14
which is visible 10 next to or through said reflecting surface 17.
Figure 4 shows the trajectories of the central ray 5' of the
collimated beam 5 for four different values of the angle B of the
rotating mirror 9 and thus for four 15 corresponding values of the
firing angles D, in particular for firing angles 0 of 0, 10, 20, 30
and 38 respectively as indicated in the figure. The point of
incidence I of the central ray 5' of the light 20 beam 5 on the
reflecting surface 17 is situated at point Io for a firing angle D of
0, whereas the point of incidence I for a firing angle D of 38 is
situated at point In, almost at the distal far end of the reflecting
surface 17. The point of incidence I of the central ray 5' thus
shifts 25 from point Io for a firing angle 0 to point In for a firing
angle of 38. The length L of the reflecting surface 17 in the plane
of the light beam 5 is thus dictated by the distance between 30 the
utmost points of incidence In en lo and thus by the maximal firing
angle 0 that one wants to obtain and which,  9 



in the case of figure 4, is close to 40. In the case of figure 4, the
length L of the reflecting surface is relatively important. 5  The
invention aims to restrict the length L of the reflecting surface 17
without thereby implicating the maximal firing angle, so that it is
still possible to obtain firing angles D of some 400 or more. 10 This
aim is reached according to the invention by introducing one or
several transparent optical devices between the rotating mirror 9 and
the eye of the shooter 19, having an adequate shape to deviate the
rays of the 15 collimated light beam 5 and modify their incidence on
the reflecting mirror 9 compared to a situation with the same firing
angle D but without said optical device 20. In the case of figure 5,
the optical device 20 is realised 20 as a transparent device 21
having a rectangular section in the plane of the beam, situated
between the rotating mirror 9 and the reflecting surface 17 and
positioned parallel to the optical axis X-X'. 25 The transparent
optical device is designed such that the refractions which it
provokes in the rays of the beam 5 reduce the length of the
trajectory OI of the latter between the rotating mirror 9 and the
point of incidence I on the reflecting surface 17, as can be seen
when comparing 30 figures 4 and 5, without and with an optical device
20 



respectively, all the more when the optical device 20 has a  10 high
refractive index. The optical device 20 provides for a "compression"
of the paths 0I of the beam 5 so to say, and this compression 5
effect, which is more significant as the firing angle D gets larger,
restricts the distance between the point of incidence I0 of the beam
5 for a firing angle of 0, and the point I38 for the firing angle of
38 which is close to the maximum firing angle D. 10 It thus restricts
the length L of the reflecting surface 17 which is required to obtain
the maximum firing angle.   Naturally, the optical device 20 must be
sufficiently thick 15 to allow the compression effect to produce a
considerable reduction of the length L of the reflecting surface 17.
It should be noted that the rectangular form of the optical
compression device 20 illustrated in figure 5 is merely 20 given as
an example, and that other forms may be used, as illustrated in
figure 6, which represents an optical compression device with a
triangular section. Figure 5 shows how the refraction produced on the
25 hypotenuse 23 modifies the relation between the angle B of 



the rotating mirror 9 and the obtained firing angle D, and that the
setting rules for the mirror should thus be adjusted as a function of
the firing angle to be obtained, i.e. as a function of the distance
of the target, and also 30 that for small firing angles, the
trajectory OI of the beam between the rotating mirror 9 and the
reflecting surface 17  11 slightly increases,whereas for large
angles,the trajectory OI is reduced, which allows to produce the
desired effect, i.e. the reduction of the length of the reflecting
surface 17 required to obtain the maximum firing 5 angle. The
triangular transparent device 22 shown in figure 6 is not a standard
optical component, contrary to the 



transparant device 21 in figure 5, but compared to the 10 latter it
is advantageous in that it is less sizeable, and consequently less
heavy, which may be interesting for applications on a light fire arm.
In the examples of figures 5 and 6, the optical device 20 15 is
placed between the rotating mirror 9 and the reflecting surface. Said
optical device 20 may also be placed at the far end of the sighting
device 1, i.e. between the reflecting surface 17 and the eye of the
shooter 19, as shown in figure 7. Here as well, the refractions
provoked 20 in the beam 8 by the optical device 20 result in a
reduction of the trajectory 01 travelled by the latter between the
rotating mirror 9 and the reflecting surface 17, which produces the
desired effect, i.e. the reduction of the length L of the reflecting
surface that is required 25 to obtain the maximum firing angle. In
the example of figure 7, we notice a major reduction in length L, but
this advantage is partly lost due to the space required by the
optical device 20. 30  12 devices situated between the rotating
mirror 9 and the reflecting surface 17 with optical compression
devices situated between the reflecting surface 17 and the eye of the
shooter 19. 5 According to an advantageous embodiment of the
invention, the optical device 20 used for the compression of the
paths of the beam 5 is a isosceles right angle prism 24 whose
hypotenuse 25 acts as the reflecting surface 17, as shown in figure
8. Note that the prism 24 intervenes between the rotating mirror 9
and the reflecting surface 17 which forms its 



hypotenuse 25, as well as between said surface 17 and the 15 eye of
the shooter 19. Besides the fact that it combines the optical
compression device 20 and the reflecting surface 17 in a single
component, this configuration is advantageous in that it maximizes
the portion of the trajectory of the light beam 5 in the glass of the
prism, 20 thus maximizing the compression effect as described above.
Due to the reflecting surface 17 formed by the hypotenuse 25, the
prism is not transparent, however, for it entirely reflects the rays
coming from the target 14, as shown in 25figure 9. In order to remedy
this problem, the prism 24 may be replaced by a beamsplitter cube 26,
i.e. an assembly of two right angle prisms glued together at their
hypotenuses 25, 30 whereby the latter are coated with an appropriate
glue or coating which makes the reflecting surface formed by the  13
hypotenuses25semi-transparent,aswellasthe 



beamsplitter cube 26, as shown in figure 10. Another variant of an
optical device according to the 5 invention is given in figure 11,
showing an optical device 20 in the shape of a reflecting surface 17
made as a curved surface whose convexity is turned towards the
rotating mirror 9. 10 It is clear that the invention is by no means
limited to the examples described above, but that many modifications
can be made to the above-described sighting devices with a moving red
dot while still remaining within the scope of the invention as
defined in the following claims. 15  14 Claims.  1.- Sighting device
with a moving red dot which comprises a fixed light source (4); a
rotating mirror (9); a reflecting 5 surface (17), whereby the light
source (4) produces a collimated light beam (5) which is projected
onto the reflecting surface (17) so as to obtain a red dot or reticle
which is visible to the shooter (19) thanks to the reflection on the
reflecting surface (17), whereby the beam 10 (5) is projected onto
the reflecting surface (17) via the rotating mirror (9) whose
inclination angle in relation to the produced light beam (5) can be
adjusted in order to adjust the firing angle (D) at which the red dot
is observed by the shooter (19) in relation to a direction of 15
reference (X-X') of the sighting device (1) within a range of firing
angles between a minimal firing angle and a maximal firing angle,
characterised in that the sighting device (1) comprises at least one
optical device (20) situated in the path of the light beam (5)
between the 20 rotating mirror (9) and the eye of the shooter (19),
such that the light beam (5) deviates in its trajectory between the
mobile mirror (9) and the eye of the shooter (19), whereby the shape
of the device (20) is such that any deviations provoked by the latter
on the light beam (5) 25 result in a reduced trajectory (01) to be
travelled by the latter between the rotating mirror (9) and the
reflecting surface (17) for an identical firing angle, at least for a
part of the above-mentioned range of firing angles. 



15 deviations provoked by the latter on the light beam (5) result in
a reduced trajectory (DI) to be travelled by the latter between the
rotating mirror (9) and the reflecting surface (17) for an identical
firing angle, at least in the 5 area of the firing angles that are
close to the maximal firing angle (D).  3.- Sighting device according
to claim 1 or 2, characterised in that the optical device (20)
comprises at 10 least one transparent device (21) situated in the
trajectory of the light beam (5) between the rotating mirror (9) and
the eye of the shooter (19) and which deviates, by means of
refraction, the rays of the collimated light beam (5) and modifies
their incidence on 15 the reflecting mirror (9) compared to a
situation with the same firing angle (D) but without said optical
device (20).  4.- Sighting device according to claim 3, characterised
in that the optical device (20) is situated in the path of the 20
light beam (5) between the rotating mirror (9) and the reflecting
surface (17).     5.- Sighting device according to claim 3 or 4,
characterised in that the optical device (20) has a 25 rectangular
section in the plane of the beam (5).  6.- 'Sighting device according
to claim 3 or 4, characterised in that the optical device (20) has a
triangular section in the plane of the beam (5). 30  16 characterised
in that the optical device (20) comprises a isosceles right angle
prism (24) whose hypotenuse (25) acts as a reflecting surface (17). 



5 8.- Sighting device according to any of the preceding claims,
characterised in that the reflecting surface (17) is a
semi-transparent surface.  9.- Sighting device according to claim 8,
characterised in 10 that the optical device (20) comprises a
beamsplitter cube (26), i.e. an assembly of two prisms (24) glued
together at their hypotenuses (25), whereby their contact surfaces
are coated with an appropriate glue or coating which makes the
construction (semi-transparent. 15  10.- Sighting device according to
any of the preceding claims, characterised in that the optical device
(20) comprises a reflecting surface (17). 20 11.- Sighting device
according to claim 10, characterised in that the optical device (20)
is formed of the above-mentioned reflecting surface (17), realised as
a curved surface whose convexity is turned towards the rotating
mirror (9). 25 12.- Sighting device according to any of the preceding
claims, characterised in that the maximal firing angle is in the
order of magnitude of 40 or more.  17 reflecting surface (17),
whereby the light source (4) produces a collimated light beam (5)
which is projected onto the reflecting surface (17) so as to obtain a
red dot or reticle which is visible to the shooter (19) thanks to 5
the reflection on the reflecting surface (17), whereby the beam (5)
is projected onto the reflecting surface (17) via the rotating mirror
(9) whose inclination angle in relation to the produced light beam
(5) can be adjusted in order to adjust the firing angle (D) at which
the red dot is 10 observed by the shooter (19) in relation to a
direction of reference (X-X') of the sighting device (1), whereby the
maximal firing angle is restricted by the length (L) of the
reflecting surface (17) in the plane of the light beam (5),
characterised in that the sighting device (1) comprises 15 optical
means (20) to change the trajectory of the light beam (5) in order to
reduce the length (L) of the reflecting surface (17) that is required
to obtain the same maximal firing angle as without said optical
means. 20 14.- Sighting device with a moving red dot which comprises 



a fixed light source (4); a rotating mirror (9); a reflecting surface
(17), whereby the light source (4) produces a collimated light beam
(5) which is projected onto the reflecting surface (17) so as to
obtain a red dot 25 or reticle which is visible to the shooter (19)
thanks to the reflection on the reflecting surface (17), whereby the
beam (5) is projected onto the reflecting surface (17) via the
rotating mirror (9) whose inclination angle in relation to the
produced light beam (5) can be adjusted in order to 30 adjust the
firing angle (D) at which the red dot is observed by the shooter (19)
in relation to a direction of  18  reference (X-X') of the sighting
device (1) within a range of firing angles between a minimal firing
angle and a maximal firing angle, characterised in that the sighting
device (1) comprises at least one optical device (20) 5 situated in
the path of the light beam (5) between the rotating mirror (9) and
the eye of the shooter (19), such that the light beam (5) deviates in
its trajectory between the rotating mirror (9) and the eye of the
shooter (19), whereby said optical device (20) has such a shape that
any 



10 deviations which are provoked by the latter on the light beam (5)
result in a reduced trajectory to be travelled by the point of
incidence of the light beam (5) on the reflecting surface (17) thanks
to a rotation of the rotating mirror (9) between two firing angle
positions, at 15 least within a part of the aforesaid range of the
firing angles. 


