1 Inproved sighting device with a noving red dot. The invention concerns an
i nproved sighting device with a noving red dot. 5 In particular, the
i nvention concerns a type of sighting device with a "noving red dot" as
descri bed in docunment EP 1,818,645 in the nane of the sane inventor,
whereby said docunent is considered to be attached by way of reference. 10
The invention concerns a sighting devicelwhich is designed to be nmounted on
a fire armfor firing anmunitions having a non-flat ballistic trajectory,
for exanple for firing grenades, which nmakes it necessary to shoot while
providing 15 a certain elevation angle to the fire armas a function of the
di st ance of Imbeotasget ghtiinghidevt ypewdthsaghbiviiggdeedcepta |i ght dot or
light reticle is projected at infinity with such a firing angle 20 in
relation to the fire armthat the shooter obtains the correct elevation of
his fire ar y -alJ.gni; sal o] r-et.cl i a : i M ng.
The sighti ngh evl?%}eeg%lfruﬁ a@énrg?/?%s r éﬂ &S?r%gggyd%ﬁ%ﬁ?gné Zgggggléhne%%tt%Eg
1, 818, 645 coopingesed floxed |ight source; a rotating mrror; a flat
reflecting blade or nore generally a reflecting surface, whereby the |ight
source ptoduces a collimted |ight beamwhich is projected onto the
reflecting rf§%¥%- to t ai : d ticl i chy dise vl si bl e
to the shoo?gr t aﬁ%?%%?%hgﬁgefdkiﬁ%ﬁ?%ngéneérﬁg . @yﬁ& ks éhéﬁ%lﬁé
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 1light dot or 1light
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 1light 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



the reflecting surface, whereby the beamis projected onto 2 the reflecting
surface by neans of the rotating mrror whose inclination angle in relation
to the produced |ight beamcan 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
angl es between a mninmal firing angle and a nmaxinmal firing angle. The thus
obt ai ned si ghting device enables the shooter to 10 adjust the angle of the
rotating mrror as a function of the type of amrunition being used and the
distance to the target, whereby said distance can be neasured or estinmated

by the shoog% ﬂ-éfl@?tgﬁ‘(?toLﬂ{]fatc!Ee Bgt ahd pgs M d# Orth' S 99tg§£ﬁ§ il £3@anpl e

by means of a contro avl ng scal e whi ch calibrated as a
function of whbeediistdnom ttiemr hendbe géh a@ldmﬂdn%ms ohea@nmdUQMdnlight

controlled by an arithnetic system which nmakes it pgssible to calculate t he
angle to be ?GmpFé@l@@da@duﬁﬁédré@aﬂﬁ%&%nHQ%ﬂd1%§§aq dtilombrande at

di stance andpassihly 4% Aotunel LaLadne. ne ahoduEmiNL |an iy Nas been

sel ected. As soon as the angle of the rotating mrror 1s set

shoot er 9n|¢Iﬁﬁxddtmmsebﬁeﬁbmaﬁamgwtoﬁndhélmiqhﬂlmg wbai ce elvdtatiinon of
his fire armthe red dot is aligned with the target, which |nd|cates t hat
the fire ar#eNgei Rft Ké ringhengilies igtyesin |aoﬁnlr31<:mas& i SHdNVARREHE AN 1A s

type of sigfting.qevl¢enlshiat the

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 1is
calibrated as a function of the distance to the target or
by means of an actuator controlled by an arithmetic system
which makes 1t 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 1is 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.

30 A disadvantage of this type of sighting device 1is that the

maximal firing angle 1s restricted by the length of the



maximal firing angle is restricted by the length of the 3 reflecting
surface in the plane of the Iight 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 maxi numrange of any ballistic

ammuni tion, one nust be able to shoot at angles in the order of magnitude
of 40 or nore, which requires a relativeély long reflecting surface, which
has a negative effect on the size of the sighting device. 10 The invention
ainms to renedy the above-nentioned disadvantages and to provide a sighting
device with a noving red dot having a snmall reflecting or sem-reflecting

mrror wthrwhigbtfhfl nGradHLs OF t8aMR HhOr o FDRGCANi e bBapbt ajinree This
aimis reached according to the invention by neans of a sighting device
with a novi hper égngah off tthlee abeféechinyi snedacgpels whl Ehtbenpeirges &s | east

one opti cal gevice.zo sitgatgd gn tgg gatg of the |ight beam between the
rotating mPFoft&hBdt ABILGet8r PEh8P5ALBESr 1Ssteh9Ehat the |ight beam
deviates in its trajectory between the nobile mrror and the eye of the
shooter, whereby the shape of the device is such that any deviations

provoked byThhe, | dnt errder tthe 25 bhbght theame eshe tmarimunedacge tofajatt ory
(o e travelled, byt el atier betucen he Lataling ;i reeboRndhe e
the above- mept i-pped JRNIQ OfnfddiNHaNGE€80° 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 1in 1its trajectory between the mobile mirror and
the eye of the shooter, whereby the shape of the device 1is
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.



and preferably at least in the area of the firing angles 30 that are close
to the maximal firing angle. 4 The optical device in a way produces a
"conpression"” of the beam paths, and the aimof the thus obtained optical
conpression is to reduce the trajectory between the point of incidence of
the light beamon the reflecting surface by 5 rotating the rotating mrror
between two firing angles, at least for part of the above-nentioned range
of firing angles. Thanks to this effect, firing angles in the order of 10
magni t ude of 40 or nore can be obtained with a reflecting surface of a
shorter length than with a sighting device which is not equipped with this

optical deviTie agsef €hN0déPictheni AVRAYI BRodlbesS aa "templrbsssual afsitglt i ng
device is less sizeable than the sig htlng devices of the sane type with a
flat refl echeary Hatdes andnd t fibet ﬁh@seo ddilre or@u%ptqwln%a@@tl%l%r

clarity's sake enb dlnents roved t|n dev 5 'g&&%ta

novi ng red do? %g%%?ﬂ? o] fhere?¥ﬁ' FPS 5@@6§ bed et ea as an

exanpl e onl YOfV\LLIﬁJSID@lén@QI 8¢ thal taghvebkBmaBy wag, rwﬂllécrtqhgr gneEale the
acconpanying drawi ngs, in which: 25 figure 1 is a schematic side view of an

i nproved 5 sug%tahgngiew@er@éé@ﬁdgng\urdqrhéoqﬁ@mt‘s@ aferengt paglasy, athown
ina pOSItIOP ££tr?§3r 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 1is 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 1is a section according to line II-II in
30 figure 1;

figure 3 represents the sighting device from figure 1,



figure 2 is a section according to line Il-Il1 in 30 figure 1; figure 3
represents the sighting device fromfigure 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 beamin the 5 sighting
device of figure 1 for different firing angles; figures 5 to 11 are views
simlar 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 docunent EP 1,818,645. It
concerns a sighting device 1 with a noving red dot which 15 conprises a

case 2 to be noumhed for a dirfeealemt3 fiwherekynglidie case 2 extends
longitudinally, mainly parallel to the axis of the barrel of the fire arm
2. Inside the caddamres 3 tshawd Bhe¢i géahright dsgdcee A fLmins odfuci Agta

collimated |ight M ral. ray 5 whose optical axis X-X is in
this case para||§?%?§'?ﬁ355§&?§E§35fﬁg barrel of the fire arm3. In the

gi ven exanpl e, tfadurghtd solvwee thd Scraatdomptef ti2e Togposkedanfia the
converging lens 6 and of a | anp or another Iight source 7 having nore or

| ess theSshape ofSighddtani CeVviceduedd dimEnsi ods, frer exafprentn thelbgder

of one tenth 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 1is situated a fixed 1light source 4,
20 producing a collimated light beam 5 with a central ray 5’
whose optical axis X-X' 1is in this case parallel to the

axis of the barrel of the fire arm 3.

In the given example, the light source 4 1is 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

The collimated light beam 5 has a diameter A in the order



of a mllinmetre, situated in the focal point 8 of the lens 6 and producing
the red dot. 30 The collimated Iight beam5 has a dianeter Ain the order 6
of 15 to 20 mllinmetres, which offers the advantage that the cross

di rensions of the width and the height of the sighting device 1 are reduced
inrelation to the known sighting devices. 5 Amrror 9 is placed in the
collimated beam5 at an angle B in relatfon to the optical axis X-X of the
produced light beam5. 10 The mrror 9 is nmounted in a rotating manner in
the case 2 and it is fixed to that end on a transversal shaft 10 nounted
in a rotating manner between the side walls 11 of the case 2. 15 One far
end 12 of thefsA&fttd020f ntiid imertrers,9 woesh t hfdagh tre aflvaheagat ehalt

wal ls 11 of the case 2 and is, provided K with ap adjustjng. device 13 for the
i nclination &hgl &7B6f &tmﬁer?% B i ﬁg mits oWlétFn_%fﬁj aEPSn "5 Itre %f p&?P@ed
light beam 5, of O/ n&Xaf¥i&d N1t herd or@upted t ik nixag Aneh Webh A0 Wiinghyrt he
shooter can posSition the mrror 9 as a function of the distance of the
target. The sboveimgndéoheescontrol button 14 can be provided with a scale

15 representing the distance to the target, or with 25 different scales for
di fferent’ types of amnunitions, whereby the ballistic characteristics of the

latter are 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 1is 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 B 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 17 so as to produce a red dot or reticle,



taken into account. The light beam5 is projected through a window 16 in the
30 case 2 onto a reflecting surface 17 in the shape of a reflecting bl ade
17 so as to produce a red dot or reticle, 7 visible to the shooter on the
surface 17 of the reflecting blade which is nounted on a far end 18 of the
case 2 at a fixed angle C of for exanple 95 in relation to the optical

axis X-X of the produced |ight beam5. 5 The use of the sighting device 1
is as follows. Wien in rest, i.e. when aimng in the axis of the fire arm 3
with an elevation E equal to zero, i.e. with the fire arm 10 in a

hori zontal position as represented in figure 1, the angle of repose B of the
mrror 9 w Ivlish)blfeomoemamjlsmcgﬁzer Tdre thei agréageelDd iof dthd hagfldareiy sai d

angl e belng bet ween t | ight beam 5 reflected on the reflectlng
surface 17 8 Fhé’hgﬁgl cal mRyRt @é?xﬁmo? fhe &% 6t ?ﬁ thg5CppPe2ath & The
shooter 19 ?%&'e@a%gﬂeh% @'fStf%QC%x%fm hie q=ar gef andi 1881 &4 e, appopidate

i nclination B of mrror by nmeans of the distance-graded control
button 13. 28i%h&-Ki'ghtt bbaanodscpdoﬂeghedbeamoSthe reflecting surface 17

and it is reflected as illustrated in figure 3 towards the shooter 19 so as
to produ%e a red dot or reticle that the shooter 19 may observe to infinity

\Qﬁ;e?hte he eyenaf ukBeo2518B0Qt ght1fgi Seslituatedsi Ast he1hicght beam 5 reflected

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 1in a horizontal position as represented in figure 1, the
angle of repose B 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 B 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



reflecting surface 17. Wien the mrror 9 turns as represented in figure 3A,
the deviation of the angle D of the beam anounts to two tines 30 that of
the angle B of the mirror 9. In other words, when the mirror 9 turns for
exanple 15 in relation to the 8 position of rest of 45, the angle D
increases fromO to 30. The inclination B of the mrror 9, which is a
function of 5 the distance of the targe@ 14, thus determnes the angle D

at which the red dot can be seen by the shooter 19, and thus the el evation
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 peginérn tof oretthrofighSsai ¢heefdresltd Ny snefasees7 Lrpmgr'e @ shows
the trajectari.es of the central ray 5 of the collinmated beam5 for four
different valués of the angle B of the rotating mirror 9 and thus for four

i 5 correspondi ng values of the firing angles D, in particular for firing
angles D of O, 100, 20, 30 and 38 respectively as indicated in the figure.
The poi nt offhendinddidaticsr B hefcéher iy 5, ofhi®le LEght fWEHeImM &t on
the reflecti rf 17 s \sit at , poi I f a _firi | e of

0, mheregs #ﬁ% %@F&%%o fﬁ%fté%c§g£$g¥o?4a %Epﬁngegﬁg é%ﬁsofhggiﬁggg?t%;ted
at point 138t wimstthé tkel dist abahamweengeoh ble traf | sebovgrsurd,acend?.
The point of incidence | of the central ray 5 thus shifts 25 frompoint lo
for a firinéhgﬁgpgeoghgg@&yqq apggd ef &y 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 D 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 Ij
for a firing angle D of 0°, whereas the point of incidence
I for a firing angle D of 38° is situated at point Isg,
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 I, for a firing angle 0° to point I3 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 I35 en Iy and thus by the

maximal firing angle D that one wants to obtain and which,



firing angle of 38. The length L of the reflecting surface 17 in the plane
of the light beam5 is thus dictated by the distance between 30 the utnost
poi nts of incidence 136 en o and thus by the maximal firing angle D 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 Iength L of the reflecting surface is
relatively inmportant. 5 The invention aims to restrict the length L of the
reflecting surface 17 without thereby inplicating the maximal firing angle,
so that it is still possible to obtain firing angles D of some 40 or nore.
10 This aimis reached according to the invention by introducing one or
several tradspahentaspt bcalf ideviecds ibetweer tloe 406t.ating nmirror 9 and the
eye of the shooter 19, having an adequate shape to deviate the rays of the
15 collimated light beam5 and nodify their incidence on the reflecting

mrror 9 cofpargh t eaées'otﬂJaﬂ(j’uré“ 4h trfﬂ?%s%ﬁgtﬁ' i ngranglee L PUL-W fhout

said optical device 20. I'n the’case of ure the optical device 207is
reali sed 2B6uagaaetiangpdeentvedgviiopoztamavi ng a rectangular section in the
pl ane of the beam situated between the rotating mrror 9 and the
reflectiﬁg surface 17 and positioned parallel to the optical axis X-X . 25

The transpamgRt QpLicedlicdeviaas2l ds designed sugh thainddle 1. of the
reflecting surface 17 without thereby implicating the
maximal firing angle, so that it 1is still possible to
obtain firing angles D of some 40° or more.

10
This aim 1is 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 1is 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 21 is designed such that the
refractions which it provokes in the rays of the beam 5
reduce the 1length of the trajectory O0I 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



refractions which it provokes in the rays of the beam5 reduce the length
of the trajectory O of the latter between the rotating mrror 9 and the
point of incidence | on the reflecting surface 17, as can be seen when
conparing 30 figures 4 and 5, without and with an optical device 20
respectively, all the nore when the optical device 20 has a 10 high
refractive index. The optical device 20 Povi des for a "conpression" of the
paths O of the beam5 so to say, and this conpression 5 effect, which is
nmore significant as the firing angle D gets larger, restricts the distance
bet ween the point of incidence o of the beam5 for a firing angle of O,
and the poivitghl 3@ ffreccttilve fiindexg angl e of 38 which is close to the maxi num
firing angle D. 10 It thus restricts the length L of the reflecting surface
17 which is required to obtain the maximumfiring angle. Naturally, the

optical devireR 2btiusd] bgesutdi coedow ildCkidp 5O "lh@WelshE opony esehen
effect to produce a considerable reduction of the length L of the
reflecting fathacell17.0f] t tR@obledrbed ndcedt ¢ & whear@cttdrigul aeMpoeH$dPNt he

optical _co ssion device 20 il ust.rat. in.figure.5 is.nmerely Q given
a5 an exAnpl o Teatd tHAtCor id TBFhs Thiy ifd Gldd Tas U1 ubtf Rrda e R odr e 6,

which represeitlss aAr@t| Calestearpiesshondderheee2badderd thean@irad of
section. Figure 5 shows how the refracti on produced on the 25 q¥potenuse 23
modi fi es t héncdldgnicen betakehhehdeaayle Bosf @ firing angle of 07, and

the point I3s 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 1is merely
20 given as an example, and that other forms may be used, as
illustrated in figure 6, which represents an optical

compression device 22 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



the rotating mrror 9 and the obtained firing angle D, and

rules for t

angle to be obtained, i.e. as a function of the distance of the target,

he mrror should thus be adjusted as a function of the firi

that the setting

ng
and

also 30 that for small firing angles, the trajectory 01 of the beam between
the rotating mrror 9 and the reflecting surface 17 11 slightly increases,

wher eas for

| arge angles, the trajectory 01 is reduced, which allows t

produce the desired effect, i.e. the reduction of the Iength of the
surface 17 required to obtain the maximumfiring 5 angle. The
device 22 shown in figure 6 is not a standard optical conponent,

reflecting
triangul ar

contrary tosthehvbyt ariguizgasatovi cehzkeias fi §are S5labue comparesl to thie

latter it i
| ess heavy,

10_advant that bl e, and
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In the exanpéesrof %EQERQ§ 51@@d @het NEcQREL LG €Vi €8e 20 en kﬂsop|%%%d
between the rotating mrror 9 and the reflecting surface. Said optical

devi ce 20 megfhécoibe phatadeal 7t hequiaedend obtehe shghmamgrdavifdeing i.e
bet ween the %gflecting surface 17 and the eye of the shooter 19, as s

in flgure 7

Ye as well, the refractions provoked 20 in the beam 8 by

optical device 20 result in a reduction of the trajectory 01 travelled

the latter

between the rotating mrror 9 and the reflecting surface 1

whi ch produtles thelargilad dgdaae 2. S@W@nreéﬁctféﬁure 6 1s not a

10

15

20

25

30

standard optical component, contrary to the rectangular
device 21 in figure 5, but compared to the latter it 1is
advantageous in that it is less sizeable, and consequently
less heavy, which may be interesting for applicatidns on a

light fire arm.

In the examples of figures 5 and 6, the optical device 20
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, 1i.e. Dbetween the
reflecting surface 17 and the eye of the shooter 19, as
shown in figure 7. Here as well, the refractions provoked
in the beam 8 by the optical device 20 result 1in 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 1is required

to obtain the maximum firing angle.
In the example of figure 7, we notice a major reduction in
length L, but this advantage 1is partly lost due to the

space required by the optical device 20.

Of course, 1t 1is possible to combine optical compression
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of the length L of the reflecting surface that is required 25 to obtain the
maxi mum firing angle. In the exanple of figure 7, we notice a mgjor
reduction in length L, but this advantage is partly |ost due to the space
required by the optical device 20. 30 O course, it is possible to conbine
optical conpression 12 devices situated between the rotating mrror 9 and
the reflecting surface 17 with optical Eonpression devices situated
between the reflecting surface 17 and the eye of the shooter 19. 5
Accordi ng to an advant ageous enbodi nent of the invention, the optical
device 20 used for the conpression of the paths of the beam5 is a

i soscel es rdghtcangl= thratsad 2bewhese typotmitseid adtrsoas Pheanef ltéet i ng
surface 17, as_shown 10 in figure 8. Note that the prism 24 intervenes

bet ween thet?bt@EFTHYT nMFRFHRCD aht el efdRICtGHg SHTFES SEPTWhidSY 6Sms i t's

hypot enuse g?tué‘éeéﬂ\ebleté@%ehett\f‘%gpréﬂ@c%igggr%%c@nq 7t r(:hg]d]'%ﬁé(eegfe. e

shooter 19. Besides th act t 1t co e opti conpr essi on

devi ce 20 andet sieooedétetding surface 17 in a single conponent, this
configuration is advantageous in that it maxim zes the portion of the
trajectory of the light beam5 in the glass of the prism 20 thus maxim zi ng

the conpresgion &l f&Ct 2% flesathRedgab0Y e embg ettt et I ehbectivag s ace 17
formed by the hypoténuse

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

10 in figure 8.

Note that the prism 24 intervenes between the rotating
mirror 9 and the reflecting surface 17 which forms 1its
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 1in 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

25  figure 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



25, the prismis not transparent, however, for it entirely reflects the
rays coming fromthe target 14, as shown in 25 figure 9. In order to renedy
this problem the prism24 may be replaced by a beansplitter cube 26, i.e.
an assenbly of two right angle prisns glued together at their hypotenuses
25, 30 whereby the latter are coated with an appropriate glue or coating
whi ch nmakes the reflecting surface fornEH3by the 13 hypotenuses 25
sem -transparent, as well as the construction 26, as shown in figure 10.
Anot her variant of an optical device according to the 5 invention is given
in figure 11, show ng an optical device 20 in the shape of a reflecting
surface 17 hpdetasuaesurved seehaceéraheperevhvexi gy iswedrned asowartds t he
rotating nirrog 9. .10 I% is clegr t hat ghe inv?ﬁ;ion is by no neans limted
to the exahples UEEEPT el abova OBt L Enht IRy T Hodi fications can be made
to the above-descri bed sighting devices wwth a noving red dot while stil
remaining within the scope of the invention as defined in the follow ng
clai ms. 15 Agotiokai meariant Sigt iamg @etiicelw dAvacaovaageretndott ahitdte
conprisg§ a.ngixgd Iight %%%rc%_(4 ., aro fting nirrog (%%&.aaret#gptkpg 5
surface (1777 Whet 8By Tthd1i%ght S0 %%5?4; pr od0%a89 a2 BolPPitafed 95 gt beam
(5) which igopigj eabedn@ptooth@ reflecting surface 17 made as a curved
surface whose convexity 1s 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



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 mrror (9) whose inclination angle (B) in
relation to the produced |ight beam (5) can be adjusted in order to adjust
the firing angle (D) at which the red ddt is observed by the shooter (19)
inrelation to a direction of 15 reference (X-X ) of the sighting device (1)
within a range of firing angles between a mninmal firing angle and a

maxi mal firing angle, characterized in that the sighting device (1)
conprises dtldigmst one optical device (20) situated in the path of the

|l i ght beam (5) between the 20 rotating mrror (9) and the eye of the shooter
(19) , such that the Iight beam (5) deviates in its trajectory between the

mobil e m rror_ (9)qgnthd hee eYee ofitheasReeig £48) dotWigheRY cbhRgrsBaresof the
device (20) is such that any deviations provoked by the latter on the |ight

beam (5) 25f¥esullight aseoedueeddl rapecobayif@linitoobe (P) avel kedlbytihg

| atter between_the ratating. mrror ) and the reflecti surface (17) for
an idenfﬁcmﬁuﬁg??%g @&QVe,%QFIFégétQBSr glgﬁgrté%HrT%e Q@pv@ﬁﬁgaﬁgﬁnea range
of firing angl Bsmatdy 2.1-1 @lt9hteeh dgghceyREERT diHg diodAidn Lorkhar agkeri sed

in that the shape of thi's device (20) is such that any 15 deviations
provoked byrehkedtainer soirfidwe | (gAY beamd$) ta esbiteiinn a reedicetbt r @rect ory

(01) to be traveld eghPunthE haLhSL REMURED SRS I8! 2t 9P FRERRL (D) Ad 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 (B) in relation
to the produced light beam (5) can be adjusted in order to
adjust the firing angle (D) at which the red dot 1is
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 1least one optical device (20)
situated in the path of the 1light 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) 1s such that any
deviations provoked by the latter on the light beam (5)
25 result in a reduced trajectory (OI) 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.

30 2.- Sighting device according to claim 1, characterised in

that the shape of this device (20) 1is such that any



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 claim1 or 2, characterised in that the optical device
(20) conprises at 10 | east one transparent device (21, 22,24,26) situated in
the trajectory of the |light beam (5) between the rotating mrror (9) and
the eye of the shooter (19) and which devi at es, by nmeans of refraction, the
rays of the collinmated |ight beam (5) and nodi fies their incidence on 15
the reflecting mrror (9) conpared to a situation with the same firing
angle (D) but without said optical device (20). 4.- Sighting device

accordi ng tdeclaiinrss phavakeerih&edtha tatatent henopthieal igbti deer@0) S) s

t uat ed th th of t th
() and therSTEr ot i hyrBiRFade (EIIPCEaEy SO b Mout FE Sobey dPRo RS of ai m
3 or 4, chyaderbsedein that xtJteaamd crl r fevi g8 (%Qleah@a%e@le%%mg

rect angul ar section in the plane of the beam (5). 6.- Sighting device
accordi ng tsurxiaden Gl'or Zor @hax@ezm*exq:@bdfme@la@n@he,optl d;aastlevncéhQZO 22)

has a triangul ar _sectio |nthe Iane of the bea htin

devi ce ccoéf'lg%ang Foecg\ i T308r HIFE ChAFaldtEri n]e‘gj % ttohatih? h@agﬁfnlaéal
devi ce (20)flclolrmj|a$@§1@ m)soscel es right angle prism (24) whose hypot enuse
(25) acts as reflecti ng surface (17).

3.- Sighting device according to claim 1 or 2,
characterised in that the optical device (20) comprises at
10 least one transparent device (21,22,24,26) situated in the
trajectory of the 1light beam (5) Dbetween 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 (20,21) 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 (20,22) has a
triangular section in the plane of the beam (5).

30

7.- Sighting device according to <claims 3 or 4,



5 8.- Sighting device according to any of the preceding clains,
characterised in that the reflecting surface (17) is a sem -transparent
surface. 9.- Sighting device according to claim8, characterised in 10 that
the optical device (20) conprises a beansplitter cube (26), i.e. an
assenbly of two prisnms (24) glued together at their hypotenuses (25),
whereby their contact surfaces are coat*®d with an appropriate glue or
coating which nakes the construction (26) sem -transparent. 15 10. -

Si ghting device according to any of the preceding clains, characterised in
that the optical device (20) conprises a curved surface (17). 20 11.-

Si ghti ng deshaesaoeoirsidgino thkai mhk), ophacatt devsed (20)t hatmphesept acal
device (20),is faorned of the ove-,nenE%gned reflectigg surfzég (17},
real i sed as" ¥ TUr LiGht RRIWhdRE ¥Bnlex! t yhPset BYRBUCTBREr d$°1 heSFdt at i ng

mrror (9).325% 1}_2efl§t9imd'[ ng, deyice gecording to any of the preceding

clainms, characterised in that the maximal firing angle is 1in the order of

magni tude of 40 or nore. 30 13.- Sighting device with a noving red dot which
conpri ses fixed light source (4); arotatjng mrror_(9); a 17 reflecting
surface (17"~ whrer®Bty the FVGRE sBGFREIERT  pPodifoes c%%@inﬁf@&egFﬁﬂt beam

(531 \gfhitch | S1 Pl ECEREraBPELi15BE nigf | @edd nghaurdate difly SouAsat® qQhvain a
re o}

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), 1.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 (26) semi-transparent.

15
10.- Sighting device according to any of the preceding
claims, characterised in that the optical device (20)
comprises a curved surface (17).

200 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 1s turned towards the rotating
mirror (9). |

25
12.- Sighting device according to any of the preceding
claims, characterised in that the maximal firing angle 1is
in the order of magnitude of 40° or more.

30 13.- Sighting device with a moving red dot which comprises

a fixed 1light source (4); a rctating mirror (9); a



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 mrror (9) whose inclination angle
(B) in relation to the produced |Iight beam (5) can be adjusted in order to
adjust the firing angle (D) at which the red dot 10 is observed by the
shooter (19) in relation to a direction lof reference (X-X ) of the sighting
device (1), whereby the nmaximal firing angle is restricted by the | ength
(L) of the reflecting surface (17) in the plane of the |ight beam (5),
characterised in that the sighting device (1) conprises 15 optical neans
(20) to changelébeihgaj et baye of (1he, | i»qmrekb)eannr(é) lighar defourace eduoe t he

length (L) of the reflecting surface (17) that is required to obtain the
sanme maxi nBFORPFFRg angPelasakpehoutolsai 8eapti cal #PaRd. 29 P&onegt@ﬁh ng
device with gL ri;Sgs X nSQuLe a
rotating m?ﬁ%&%ge re‘?‘ie@%ﬁ yls%gf%%rr%)aclzﬂ( 157%3l é%/vhgér;e%bg?% |ght sour ce

(4) produces aetakliematedH i ght vbeaibl é 5k owhiheh $1so i e ecneu taah@st e
reflecting surface (17) so as to obtain a red dot 25 or retlcle which is
visible 2o the SREGEEFIPROPTY HATksE ¥l eEhnd eftEERTDN (o) ¢ hheErPEcthihfy

surface (17heaitgEehy ot o Damd Wnds prol ectedeonhy theehetl qating, sprf ace

(17) via the rotalng ose inclination relatlon
to the produbed dotaitiropamifxorcandbe vddimteduohn%(tmdeangd)eadmst itrhe
firing angle (D).al which the red dot, is abserved by the shooter (19) in
order to adjust the firing angle (D) at which the red dot
10 is 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 1length (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 1light source (4); a rotating mirror (9); a
reflecting surface (17), whereby the 1light source (4)
produces a collimated light beam (5) which 1is projected
onto the reflecting surface (17) so as to obtain a red dot

25 or reticle which is wvisible 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 (B) 1in
relation to the produced light beam (5) can be adjusted in

30 order to adjust the firing angle (D) at which the red dot

is observed by the shooter (19) in relation to a direction



of reference (X-X ) of the sighting device (1) wthin a range of firing
angl es between a mnimal firing angle and a maximal firing angle,
characterised in that the sighting device (1) conprises at |east one
optical device (20) 5 situated in the path of the |light beam (5) between the
rotating mrror (9) and the eye of the shooter (19), such that the |ight
beam (5) deviates in its trajectory bet wden the rotating mrror (9) and the
eye of the shooter (19), whereby said optical device (20) has such a shape
that any 10 devi ati ons which are provoked by the latter on the |ight beam
(5) result in a reduced trajectory to be travelled by the point of

i nci dence offt hefleirghcebeirXb) of thee mébhédniongdevi¢acdl(17yitihbamke to a

tati f th tati .m bet t firi.ng. | it , at
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maximal firing angle, characterised in that the sighting
device (1) comprises at 1least 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 1light
beam (5) result in a reduced trajectory to be travelled by
the point of incidence of the 1light 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.



