1 Inproved "noving red dot" sighting device. The invention concerns a
"nmoving red dot" sighting device. 5 One of the nost frequently used types
of sighting devices for firing arns applies what is called the red dot

t echni que, which consists in projecting, through the sighting optics, a

i ght point, or nore generally a light reticle, in such a manner that the
shooter only has to 10 align this point vjsually with the target so as to
fire precisely without any parallax error. Traditionally, we talk of a "red
dot" to indicate the light reticle used in this type of sighting device. 15
The actual color of the reticle may vary, provided it is visible. Mreover,

the red dot .is ecessari | t,. .20.l.n what follows, the term"red
dot” will t fm fgged] ovVin 9@ &g% S1 %t n da 1Ce. t he Iight reticle,

whereby the sighting device can use any visible |ight source whatsoever

and any formof reticle. 25 Applying the so-called red dot technique to the
firing of dMfuniNVeeHs ATh&CFALE Sa anoMoMigY Fad idst’c it Bevias- is the
case when firing grenades, requires the realization of a noving red dot
whose hei ght nust be adjusted as a 30 function of the distance of the
target, Suclorichatfthre most frequently used types of sighting devices

for firing arms applies what is called the red dot
technique, which <consists in ©projecting, through the
sighting optics, a light point, or more generally a light
reticle, in such a manner that the shooter only has to
10 align this point visually with the target so as to fire

precisely without any parallax error.

Traditionally, we talk of a "red dot" to indicate the

light reticle used in this type of sighting device.

15
The actual color of the reticle may vary, provided it 1is
visible.
Moreover, the red dot is not necessarily a dot.

20
In what follows, the term "red dot" will thus be used in
the broad sense to indicate the light reticle, whereby the
sighting device can use any visible light source whatsoever
and any form of reticle.

25

Applying the sq—called red dot technique to the firing of
ammunitions that have a non-flat ballistic trajectory, as
is the case when firing grenades, requires the realization
of a moving red dot whose height must be adjusted as a

30 functicn of the distance of the target, such that the



2 shooter obtains the correct elevation of his fire armby aligning the

di spl aced dot with the target. Wiat nmakes it difficult to realize a sighting
device with a 5 noving red dot is that the range and angul ar resol ution
required for firing grenades up to several hundred neters require expensive
and sizeabl e devices. The so-called "noving red dot" sights with which have
been 10 introduced so far for firing ammunitions with a curved trajectory
are usually based on the use of an LCD s& een or a series of LEDs placed in
the focal plane of a lens, whose noving image is superinposed in the
sighting field of the shooter by a systemof fixed mrror or prismand a

15 beansplitter. Gven the elevation angle to be covered, for exanple of
more than 3Ghiontikhe weiseind ahkoworelceti tyl gyendse, ognchid heirequiriedoy
angul ar resol.ution, such a systemtakes up 20 tens of m:linmeters in wdth
and in hei gRt.19WHiNGh tihe qdisPd acsdl ket ﬂl&gsﬁﬁﬁaﬁﬁégétof such a bul ky
sighting device is that it 1is not very appropriate to be used on an
individual light 25 fire arm Another disadvantage of such a sighting
device is thaet matkers iitt idd fifliacdd dro tdee Wpera rsaidhtafng dpa, ca twitsh usual |y
not conpatible wth the use of an external scope and it _30 cannot be used
when ai 'ngmﬁWH?%vﬁﬁ%ygg Oﬁ@ﬁ.t at the range and angular resolution

required for firing grenades up to several hundred meters

require expensive and sizeable devices.

The so-called "moving red dot" sights with which have been
10 introduced so far for firing ammunitions with a curved
trajectory are usually based on the use of an LCD screen or
a series of LEDs placed in the focal plane of a lens, whose
moving image 1s superimposed in the sighting field of the
shooter by a system of fixed mirror or prism and a

15 Dbeamsplitter.

Given the elevation angle to be covered, for example of
more than 30° in the case of a low-velocity grenade, and
the required angular resolution, such a system takes up
20 tens of millimeters in width and in height, which is quite

bulky.

A disadvantage of such a bulky sighting device is that it
is not very appropriate to be used on an individual light

25 fire arm.

Another disadvantage of such a sighting device 1is that,
when it is placed on the upper rail of a gun, it is usually
not compatible with the use of an external scope and it

30 cannot be used when aiming with two eyes open.



Yet anot her disadvantage is that the existing sighting devices of this type
are usually not fully anbidextrous. The invention ains to renedy one or
several of the above 5 nentioned di sadvantages and to provide an inproved
sighting device with a noving red dot which is conpact and which can be
used on an individual fire arm This aimis reached according to the
invention by an 10 inproved "noving red got" sighting device, conprising a
fixed light source and a reflecting blade, whereby the |[|ight source
produces a collimated Iight beamwhich is projected onto the reflecting

bl ade so as to obtain a red dot or reticle visible to the shooter thanks to

the 15 refl ecld OBn%@h%Qe Eé&%h@g%?' . M08r ey thQE\AEth sP@{?k?ﬁ ed

onto the reflecting bl ade y nmeans a rotating mrror ose 1nclination
angl e in relavigrds oft dils ghtpe keamuesar ey adjtustidd.y 2hdinieortderust.o ai m at
a target, the shooter observes the target while searching the right
elevation for his fire arm at which the red dot is aligned with the target,

which is a mgjgmdhaicidie hing abMdchedivt Uedof nstherbh gl fild Ngoove-
position. 25 The shooter can aimwith two eyes open by observing directly

t he targét\MﬁﬂtHQngduﬁisadﬁan}agﬁﬁaﬂﬂﬁtﬂﬁepzﬁwxm& ampr ojieceeed ont ght hegbl ade

with the ai 0 Fbmever ctln bl ade is preferabl a sem -
t r anspar ent pI |]ttt?fl1 N9 vﬁ'ﬁdg etn ?]hse SHBRR ey and which can

be used on an 1nd1v1dual fire arm.

This aim is reached according to the invention by an
10  improved “moving red dot” sighting device, comprising a
fixed 1light source and a reflecting blade, whereby the
light source produces a collimated 1light beam which is
projected onto the reflecting blade so as to obtain a red
dot or reticle visible to the shooter thanks to the
15 reflection on the reflecting blade, whereby the beam 1is
projected onto the reflecting blade by means of a rotating
mirror whose inclination angle in relation to the 1light

beam can be adjusted.

20 In order to aim at a target, the shooter observes the
target while searching the right elevation for his fire arm
at which the red dot is aligned with the target, which is a
sign that the fire arm 1s situated in the right firing
position.

25
The shooter can aim with two eyes open by observing
directly the target with the non-aiming eye and the red dot
projected onto the blade with the aiming eye.

30 However, the reflecting blade 1s preferably a semi-

transparent beamsplitter plate, which enables the shooter



4 to observe the target as well as the red dot through the beansplitter
with the aimng eye, while the shooter can also aimwith two eyes open,
what ever he prefers. 5 The sighting device preferably conprises a device to
adjust the inclination angle of the rotating mrror in relation to the

| i ght beam which makes it possible to adjust the sighting device by
adjusting the angle of the mrror as a function of the distance of the
target and the type of 10 ammunition. For clarity's sake, a few enbodi nents
of an inproved "noving red dot" sighting device according to the invention
are described hereafter as an exanple only w thout being 15 limtative in

any vey, Wip, reference s uhe acoorpanyl g, dral ngsy Locanleh i upe 11

a schematic si VI ew O an | rove SI g ti ng eVI ce accordl ng

i nvention; &émsgmlett%n swatBeciionaageagdidige t owhiine Ithd! Jndotfdrgueenl;
figure 3 represents the sighting device fromfigure 1, but in a firing
posi tion; fidguir AT éprdsdits oy arargRsts é*fhaéeé’iet}hth%g?r(ﬁéﬂﬁ]%?e 25 according
to the inventlon figures 5 and 6 represent views in the respective
directions of the arrows F5 and F6 in figure 4; figure 6 corresponds to

figure 55 buthd arigmitrherdewioss tpoaf e@faihe donier Bdd a device to adjust
the inclination angle of the rotating mirror in relation to
the 1light beam, which makes 1t possible to adjust the
sighting device by adjusting the angle of the mirror as a
function of the distance of the target and the type of

10  ammunition.

For clarity’s sake, a few embodiments of an improved
“moving red dot” sighting device according to the invention
are described hereafter as an example only without being
15 1limitative in any way, with reference to the accompanying

drawings, in which:

figure 1 1s a schematic side view of an improved
sighting device according to the invention;
20 figure 2 1s a section according to 1line II-II in
figure 1;
figure 3 represents the sighting device from figure 1,
but in a firing position;
figure 4 represents a variant of a sighting device
25 according to the invention;
figures 5 and 6 represent views 1in the respective
directions of the arrows F5 and F6 in figure 4;
figure 6 corresponds to figure 5, but for another

position of the fire arm;



5 figures 7 and 8 are two views simlar to those in figures 1 and 2, but
for a variant of a sighting device according to the invention; figure 9 is
aviewsimlar tothat in figure 5 but 5 for a sighting device according
to figures 7 and 8, figure 10 is another variant of figure 1; figure 11 is
a view according to arrow F11 in figure 10; figures 12 and 13 are figures
simlar to figure 11, 10 but for targetssat a larger distance; figure 14 is
a variant of figure 11. Figures 1 and 2 represent an inproved "noving red
dot" sighting device 1 which conprises a case 2 to be nounted on 15 a fire
arm 3, whereby the case 2 extends longitudinally, mainly parallel to the

axis of the barrelipfcdhesfisgyagm.2 Losideidhe cagg 2. s, sityated g fixed
| i ght source 4, 20 producing a colTitmate | 1'ght beam5 whose optical "axis
X-X' is in this fiaseqgsral l&idt @,t heuaxifoof at heabaanel of thesifhteéngrm 3.

In the given exagPIe, the light source 4 is a collimator 25 conposed of a
convergi ng | ens §REORFIEH Drt Catdtthem Vaiiddus source 7 of quasi

punctual shape wighedugeds di npns|08sy; {9t %arm{ae%i g?tpﬁ [ders of ,ope

tenth of a mllineter, situated in the %ocal poi nt ens 6 an

produci n§ the redaota sighting device according to figures 7 and 8;
figure 10 is another variant of figure 1;
figure 11 is a view according to arrow Fll in figure
10;
figures 12 and 13 are figures similar to figure 11,
10 but for targets at a larger distance;

figure 14 is a wvariant of figure 11.

Figures 1 and 2 represent an improved “moving red dot”
sighting device 1 which comprises a case 2 to be mounted on
15 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 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 1is a collimator
25 composed of a converging lens 6 and of a lamp or another
luminous source 7 of quasi punctual shape with reduced
dimensions, for example in the order of one tenth of a
millimeter, situated in the focal point 8 of the lens 6 and
producing the red dot.
30



30 6 The collimated |ight beam5 has a dianeter Ain the order of 15 to 20
mllimeters, which offers the advantage that the cross di nensions of the

wi dth and the height of the sighting device 1 are reduced in relation to
the known 5 sighting devices. Amrror 9 is placed in the collimted beam5
at an angle B in relation to the optical axis X-X of the produced |ight
beam S. 10 The mrror 9 is nmounted in a rgptating 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 the
shaft 10 of the mrror 9 goes through one of the lateral walls 11 of the
case 2 and | r t a ticn Vi C or the |nc |nat|on
angl e B of teg ?%%g at¥%1?%gﬂt glieléﬁlre Eﬂ%nétgl%ﬁe produced ? h?rgﬁrbeam
5, for exanp®e LA tthe I@rmnmﬂlaetumeungﬂhnﬂb wff@rswmnﬁ1édﬁa&ﬂ&g@ethaan
position the mrror 9 as a function_ of the distance of the target. The
above- ment i orfet EBAEFoITIRANTIPNEL W | [ENSe WESVR déddwi tie Dsighscale theto

that end, reprasentd ngethe distance %dﬁésd tar 9ekq k0 .ar dgg 49 Jmekg the

adjustnent nore precise, one can add
5 sighting devices.

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 1s 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
20 beam 5, for example in the form of a turning knob with
which the shooter can position the mirror 9 as a function

of the distance of the target.

The above-mentioned control button 14 will be provided with
25 a scale 15 to that end, representing the distance of the

target.

In order to make the adjustment more precise, one can add a
mechanical demultiplication to the device, such that a
30 rotation of the button 14 results in a smaller rotation of

the mirror 9.



mechani cal denultiplication to the device, such that a 30 rotation of the
button 14 results in a smaller rotation of the mrror 9. 7 Different

adj usting buttons conprising scales that are appropriate to different types
of anmunition can be realized so as to take the ballistic characteristics

5 thereof into account. The light beam5 is projected through a window 16 in
the case 2 onto a reflecting blade 17 so as to produce a red dot or
reticle, visible to the shooter in the reflecting 10 blade 17 which is
nounted on a far end 18 of the case 2 at a fixed angle C of for exanple 45,
inrelation to the optical axis X-X of the produced |light beam5. In the
gi ven exanple, the reflecting blade 17 is nounted on 15 the case 2 by neans
of a rotary hinge 19 which nmakes it possible to flip down the reflecting

bl ade 17 on the case 2 of the sighting device 1 when the latter is not

oper at i onal Diddetrenitat adieswiobe betbres nopepcospagt . se8ldhe tledt ecitag

bl ade 17 is pr%%g&%b%% a beaQ§p%£tter thgt is sem -transparent. The use and
worki ng of CREISEGHEIT d&vi & 1@ ¥ as “¥YBFF oudl 28WRHER GO r et i RS when
ai mng al ongetzhe zaxi s sof the fdd e taran I t hhau sl evat | ek dhatidsiZer o,

as represented in_ figure 1, the initial angle B of the mirror 9 is
preferabpy thereof into account.

The light beam 5 1is projected through a window 16 in the
case 2 onto a reflecting blade 17 so as to produce a red
dot or reticle, visible to the shooter in the reflecting
10 blade 17 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.

In the given example, the reflecting blade 17 is mounted on
15 the case 2 by means of a rotary hinge 19 which makes it
possible to flip down the reflecting blade 17 on the case 2
of the sighting device 1 when the 1latter 1is not

operational, such that the whole becomes more compact.

20 The reflecting blade 17 is preferably a beamsplitter that

is semi-transparent.

The use and working of the sighting device 1 are as
follows.

25
When in rest, i.e. when aiming along the axis of the fire
arm 3 with an elevation E that is zero, as represented in
figure 1, the initial angle B of the mirror 9 is preferably
45°. The angle D is at that time 0°.

30



L

45. The angle Dis at that tine 0. 30 6 8 The shooter 18 estimates the

di stance of the target and sets the appropriate inclination B of the mrror
9 by neans of the graded control button 14. 5 The |light beam5 is projected
onto the reflecting blade 17 and is reflected as illustrated in figure 3
towards the shooter so as to produce a red dot or reticle that the shooter
can observe to infinity when the eye of tghe shooter 1is situated in the
light beam5 reflected by the reflecting 10 blade 17. As the mrror 9
turns, the deviation of the angle D of the beam anobunts to two tines that
of the angle B of the mrror 9. In other words, when the mrror 9 turns for

exanpl e 15 The nsti@biedt ongt cedthignposd t iter ofidesicof o5 tiderangke Ding
increases fromO to 30. The inclination B of the mrror, which i's a function
of the dist&itce toe i roargete timgd idetaom fet Hdhanyler @ & bYonswngh t he

red dot can e h te us the elevation angle E that is
provi ded too?ﬁg%%i%gggF#I%PﬁggglréBFgggn@gd in figure 3, when the shooter

aligns the red dot or the reticle with the target 21 which, in the case
wher e thg reflecting blade 17 is a sem -transparent 25 beansplitter, is
vi si bl e £ hrdiigh dahd Merde A71s | Prohecied| ertPngll @ lisstigly blade 17

sem -transparent; sthefiected as illustrated in figure 3 towards the
shooter so as to produce a red dot or reticle that the
- shooter can observe to infinity when the eye of the shooter

is situated in the light beam 5 reflected by the reflecting
10 blade 17.

As the mirror 9 turns, the deviation of the angle D of the
beam amounts to two times that of the angle B of the mirror
9. In other words, when the mirror 9 turns for example 15°
15 in relation to the position of rest of 45°, the angle D

increases from 0° to 30°.

The inclination B of the mirror, which is a function of the
distance of the target, thus determines the angle D at
20 which the red dot can be seen by the shooter, and thus the
elevation angle E that is provided to the fire arm 3, as
represented in figure 3, when the shooter aligns the red
dot or the reticle with the target 21 which, in the case
where the reflecting blade 17 1is a semi-transparent

25 beamsplitter, is visible through said blade 17.

If the reflecting blade 1is not semi-transparent, the

shooter will have to aim with both eyes open in order to

observe the target with one eye and the red dot with the
30 other.



shooter will have to aimwith both eyes open in order to observe the target
with one eye and the red dot wwth the 30 other. j 9 Also, if the back of
the sem -transparent reflecting blade is dirty and cannot be ai med through,
the shooter can always aimw th both eyes open. 5 An advantage of the
sighting device 1 according to the invention is that, since quasi punctual
| um nous source 7 is always situated in the focal point 8 of the |ens 6 of
the collimtor, geonetrical aberrations ayje mnimzed, and the lens 6 may
have a small opening and thus a relatively 10 snall dianeter and focal
di stance. The cross di nensions of the sighting device 1, determ ned by the
di aneter A of the collimted beam may thus be small. 15 In another
enbodi nent Qﬁj&ﬂe;§ﬁgbﬁénEaQEYb?et%etggﬁii%yéH%?éEE ViL éé%{ﬁ? blade
positioning the mrror 9 consists of a notor controlled by a baflistic
cal cul at or, isot dir&pr esedt ezhrinott hévef | gimed, florowgh auttdreat isthoadpust oent . 20
Thi s cal cul at.or, when the distance of the target 21 is transmtted thereto,
cal cul at es tdr}éqae}’r?glaem}?,vflg:}btb&ﬁ%ﬂ@%e& P mirror 9 and activates the
positioning notor. 25 The cal cul ator can performthe ballistic calculation
to

5 An advantage of the sighting device 1 according to the

invention 1is that, since quasi punctual luminous source 7
is always situated in the focal point 8 of the lens 6 of
the collimator, geometrical aberrations are minimized, and
the lens 6 may have a small opening and thus a relatively

10 small diameter and focal distance.

The cross dimensions of the sighting device 1, determined

by the diameter A of the collimated beam, may thus be

small.

15
In another embodiment of the sighting device 1, the
adjusting device 13 for positioning the mirror 9 consists
of a motor controlled by a ballistic calculator, not
represented in the figures, for an automatic adjustment.

20

This calculator, when the distance of the target 21 1is
transmitted thereto, calculates the angle B to provide to

the mirror 9 and activates the positioning motor.

25 The calculator can perform the ballistic calculation to
determine the elevation angle E, taking into account the

properties of the ammunitions that are being fired.

Moreover, the calculator can be combined with a range
30 finder that automatically measures the distance of the

target 21 when it is activated by the shooter.



determ ne the el evation angle E, taking into account the properties of the
ammunitions that are being fired. Moreover, the cal cul ator can be conbi ned
with a range 30 finder that automatically nmeasures the distance of the
target 21 when it is activated by the shooter. 10 The sighting device 1 as
represented i s di sadvantageous in that the collimtor, and thus the
collimated beam has a snmall dianmeter, ywyich has for a result that it may
be 5 difficult for the shooter to find the angle E which guides the eye 20
into the beam5, in other words to find the red dot. To remedy this
problem the sighting device 1 can be 10 adapted in the follow ng manner. A
first adaptation consists in placing a fore-sight 22 in the point of
convergence 23 of the axes of the reflected beans on the reflecting bl ade
17, as indid@@e&ﬂghﬁﬂqgndﬁvhcelﬁ Yhemebhesenckdndtsi ol st tBigfouddheim rror
9 changes the axis 24 ?f the light beamrefl ected on the reflecting bl ade

17 will stil48Go tH ofigh éQFH°50|ﬁPQﬁt%%%vépﬁeﬁEE-2§@tqqr€§%@ctﬁV@ ot the
inclinationgBaaf tHeMEELEP! 9ni2l, Thgbpowg %heg@e\ﬁ%gem& Z%ta%gg':yne

corresponds to the symmetrical position o axis of rotation 1
relations taolitfe cugfl deti ngheb| st #o sétnddtadaphatlieo® ivhidH ugtidted by
means of fl%%%eézéﬂg% into the beam 5, in other words to find the red

dot.

To remedy this problem, the sighting device 1 can be

10 adapted in the following manner.

A first adaptation consists in placing a fore-sight 22 in
the point of convergence 23 of the axes of the reflected

beams on the reflecting blade 17, as indicated in figure 4.

15
When the inclination angle B of the mirror 9 changes, the
axis 24 of the light beam reflected on the reflecting blade
17 will still go through said point of convergence 23,
irrespective of the inclination B of the mirror 9.

20

The point of convergence 23 actually corresponds to the
symmetrical position of the axis of rotation 10 in relation

to the reflecting blade.

25 A second adaptation is illustrated by means of figure 5 and
consists in providing a narrow reflecting blade 17, placed
in a matt, diffusing frame with two lateral strips 25', in
such ‘a manner that the incident part of the light beam on
the reflecting blade 17 which overflows the reflecting

30 blade 17 will be diffused by the frame 25 and will appear

as a reference 26 in the form of a red spot that can be



consists in providing a narrow reflecting blade 17, placed in a matt,
diffusing frane with two lateral strips 25, in such a manner that the
incident part of the light beamon the reflecting blade 17 which overfl ows
the reflecting 30 blade 17 will be diffused by the frane 25 and w || appear
as a reference 26 in the formof a red spot that can be 11 seen by the
shooter, irrespective of the position of yhe latter's eye 20. Thanks to
bot h adaptations, the shooter will only have to 5 align the reference
formed by the spot 26 with the fore- sight 22 to find the red dot or
reticle, which enables him to aimat the target 21 w thout any parallax or

azinmuth err, uLriLn pr I igyre .6 i 1e.case of
sem -t ransperls(rgeeﬁlt O@Za%ISI ig%thtogorsc.éri’o f‘?gg%ggcgﬁ}%d% S %%v Eoéggﬁéﬁt Oo? %hg

si ghting deviateel’ saeger diong to the invention, in which the point of
reference 26 is nmade brighter by concentrating or condensing the |ateral
edges of the collimated beam5 in the franme 25, for 15 exanple by nmaking the

peam 5 go LRl the 6YLhNLERL: 1baases & BasLid.ongd on (iithel, Al de; of
the optical axis X- X of the beam5, or through any other op i cal devi ce.
By conceftr atliing | @tter akfedgeseoff drredprivduced bgam 26ewi2B poient fofe-

ref erence 26.i§valso made. n rrgmer, as illustrated in figure 9,. which nakes
it easier to@igrd ttwitiPEnkher spd- §pgheroxeticle, which enables him

to aim at the target 21 without any parallax or azimuth
errors occurring, as represented in figure 6 in the case of
a semi-transparent beamsplitter.
10
Figures 7 and 8 show a variant of a sighting device 1
according to the invention, in which the point of reference
26 1s made brighter by concentrating or condensing the
lateral edges of the collimated beam 5 in the frame 25, for
15 example by making the beam 5 go through two cylindrical
lenses 27 positioned on either side of the optical axis X-

X' of the beam 5, or through any other optical device.

By concentrating lateral edges of the produced beam, the
20 point of reference 26 is also made narrower, as 1illustrated
in figure 9, which makes it easier to align it with the

fore-sight 22.

An alternative solution to concentrate the luminous point
25 of reference 26 1is provided by the beam of a laser diode or
laser pointer, situated in the same horizontal plane as the
luminous source 7 of the red dot, and projected parallel to
the optical akis X-X' of the collimator onto the frame of
diffusion 25 of the sighting device 1.
30



An alternative solution to concentrate the | um nous point 25 of reference
26 is provided by the beamof a |aser diode or |aser pointer, situated in

t he sane horizontal plane as the |um nous source 7 of the red dot, and
projected parallel to the optical axis X-X of the collimator onto the
frame of diffusion 25 of the sighting device 1. 30 12 This |aser beam can
be laterally expanded by an appropriate ;pptical device, so as to forma

| i near spot or a line which constitutes the |Ium nous reference (26). 5 This
alternative is interesting in that the size of the reference 26 stays
constant, irrespective of the angle of the mrror 9. Figure 10 represents

anot her varkggnty ha Whi he L .um_nqus 7 col L] r_ for
pr oduci ng thelr eé 3\(%4[2 %I%ahr gtailnc?é% g%ﬁ&%ﬁsl%g;ér%%ngﬁ%gﬁﬁ% Aér#%floapéel ate
intensity apdienmilssionangl ep plsaced Hehinnda a Imask r29isot uated an Ties

focal point %,o the collimator and in which is fornmed a circular hole 30
or a hole off &Fr}L/‘ GPREFISHARE Afet hEMIDBUSPERESFRKES (XOX-. This vari ant
makes it possible to realize a lum nous source 7 with |[imted dinensions,
which is inportant in view of the precision of the sighting device 1. 20
| ndeed, %heTangl eeldtemrttive hesr edchtatestsipr ofecttdtht othenfdidd yoéndttdhus
its apparent %i ze at 6gi ven di stance, is, ,

reference stays constant, irrespective of the angle of

the mirror 9.

Figure 10 represents another variant in which the luminous
10 source 7 of the collimator for producing the red dot or
reticle consists of a LED 28 with an appropriate intensity
and emission angle, placed behind a mask 29 situated in the
focal point 8 of the collimator and in which is formed a
circular hole 30 or a hole of any other shape at the

15 optical axis X-X'.

This variant makes it possible to realize a luminous
source 7 with limited dimensions, which 1s important in
view of the precision of the sighting device 1.
20 |

'Indeed, the angle at which the red dot is projected to
infinity and thus its apparent size at a given distance, 1is
in proportion to the size of the luminous source 7 of the
collimator and inversely proportional to the focal distance

25 of the latter.

For example, in the case of a focal length of 40 mm, a
circular luminous source 7 having a radius of 0.5 mm will
produce a red dot whose apparent radius is:
30 0.5 x 100 / 40 1.25 m at 100 m
0.5 x 300 / 40 3.75 m at 300 m



in proportion to the size of the | um nous source 7 of the

collinmator and

i nversely proportional to the focal distance 25 of the latter. For exanple,
in the case of a focal length of 40 mm a circular |umnous source 7 having
a radius of 0.5 mmw |l produce a red dot whose apparent radius is: 30 0.5

x 100 / 40

| um nous source 7 nust have |imted di meqsi ons,

=1.25 mat 100 m 0.5 x 300/ 40 = 3.75 mat 300 m 13 Thus,

dot with an apparent size which is conpatible with the ained target 21
whi ch neans that it 5 nust have a radius in the range of 0.1 to 0.2 nm
shoul d be noted, however, that the dinensions of the |um nous source 7

determ ne the quantity of

t he

in order to provide a red

It

| ight gathered by the lens 6 of the collimator,

and consequently, the 10 brightness of the |um nous points of reference 26

proj ect ed
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order to reconcile both restrictions, it 1s advantageous to use, instead of

a circul ar dotstt dvédbee posiadicrsed rortheherangsr gt 0.4 er 0.&r mmeticle with a
| arger surface, inside of 20 which the shooter has to visually place the

target 21
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It nmay be formed, for exanple, of two pointers 31 framng the

It should be noted, however, that the dimensions of the
luminous source 7 determine the quantity of light gathered
by the lens 6 of the collimator, and consequently, the
brightness of the luminous points of reference 26 projected
onto the diffusing frame 25 of the sighting device 1.
Hence, there is a conflict between the requirement of a
small red dot and the necessity to obtain references 26
that are éufficiently bright for the preliminary alignment

of the aiming axis with the fore-sight 22.

In order to reconcile both restrictions, it is advantageous
to use, instead of a circular dot to be positioned on the
target, a mark or reticle with a larger surface, inside of
which the shooter has to visually place the target 21. It
may be formed, for example, of two pointers 31 framing the
target 21, as 1illustrated in figures 11 to 12, which
figures represent the perception of the reticle and the
target 21 by a shooter who 1is aiming at a target at
different distances, for example at 100, 200 and 300 meters

respectively.

According to yet another variant, as represented in figure
14, also additional scales or marks 32, 33 can be included
in the reticle, which enable the shooter to shift his

firing axis so as to correct, when firing at long range,



target 21, as illustrated in figures 11 to 12, which figures represent the
of the reticle and the target 21 by a shooter who is aimng at
5 different distances, for exanple at 100, 200 and 300 neters

y. According to yet another variant, as represented in figure
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arly to the optical axis by an adjusting device, 20 so as to

Waegi dhtriimg devdcengwe hthhe BA0naiedrers in the case of low-

velocity grenades.

Instead of providing an additional scale 33 on the fixed
reticle, one can also make sure that a simple reticle such
as the one of figure 11 is automatically moved in the
lateral direction by a device controlled by the ballistic
calculator as a function of the type of ammunition used and
the distance of the target, such that the deviation of the
trajectory of the ammunition due to the Magnus effect is

corrected.

The position of the reticle can also be moved
perpendicularly to the optical axis by an adjusting device,

so as to harmonize the sighting device with the launcher.

The use of é reticle with a marked horizontal axis 34
offers an additional advantage in that it forms a line of
reference that helps the shooter, when aiming, to maintain
his fire arm in a strictly vertical position, thus avoiding
what are called "cant" errors which occur when the fire arm

is laterally inclined.

This effect can be multiplied by making use of a mask which
is free to pivot round the optical axis X-X' of the

collimator, and which is ballasted with an unbalanced mass,

ory error due to the rotation of

ion around its axis, better known as the Magnus effect. Figure

exanple of a reticle which conprises an 5 additional scale 33

nbgl %éis 34, to be used when firing over nore than 300 neters
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The use of a reticle with a marked horizontal axis 34 offers an additional
advantage in that it forns a line of reference that hel ps the shooter, when
aimng, to maintain 25 his fire armin a strictly vertical position, thus
avoiding what are called "cant” errors which occur when the fire arm is
|aterally inclined. This effect can be multiplied by nmaking use of a mask
which 30 is free to pivot round the optiggal axis X-X of the collinmator,
and which is ballasted with an unbal anced mass, 15 which has for an effect
that the reticle is kept at level, "in the manner of a plunb-line". The
inclination of the reticle in relation to the vertical 5 axis of the frane

of diffusionwid Hmke s %Séﬁf@c EQL: tRetheryentl gal t:—i@nl%;efh,he
fire armnore noticeable to the shooter I'le aimng. Mreover, If the

si ghti ng devViice thei siacoetr olfl edpiymd-1i@elal | i stic cal cul ator equi pped with
an inclinoneter which instantly nmeasures the vertical deflection of the
fire arm this calculator may provoke, by nmeans of an appropriate

mechani sm orrndevirca,i it iidicld hathonrof i the et ireh8t9bnofc A chorigoni@ly |l ine
of reference round the optical axis of the 15 collimator in proportion to
t he vert?dcalaxdef |adctilon 6fampe off idig faraforpossl bl pakepli focssiwilteh eegard to

t he Iatter,.ns % %Qg; ﬁ; fMIJ .Qg bet t nﬁfegfeived by the shooter fhile
ai mng. 20 The "MEsKS 29 SRni &7 S sﬁ) d 1% s Various rllcéﬂ%?ae% Tan®

the shooter while aiming.

Moreover, 1if the sighting device 1 1is controlled by a
10 ballistic calculator equipped with an inclinometer which
instantly measures the vertical deflection of the fire arm,
this calculator may provoke, by means of an appropriate
mechanism or device, an inclination of the reticle or of a
horizontal line of reference round the optical axis of the
15 collimator in proportion to the vertical deflection of the
fire arm, possibly amplified with regard to the latter,
such that it will be better perceived by the shooter while

aiming.

20 The masks 29 which correspond to these various reticles can
be realized by means of photolithography, which makes it
possible to obtain dimensions in the order of one tenth of
a millimeter, with resolutions of one hundredth of a
millimeter.

25
It is clear that the reticles must not necessarily be red,
but that reticles having another color, for example yellow-

green, may also give a good contrast.

30 A non-monochromatic light source or "white" light can also

be used.



be realized by neans of photolithography, which nmakes it possible to obtain
di mensions in the order of one tenth of a mllineter, wth resolutions of
one hundredth of. a mllineter. 25 It is clear that the reticles nust not
necessarily be red, but that reticles having another color, for exanple
yel |l ow- green, may al so give a good contrast. 30 A non-nonochromatic |ight
source or "white" light can also be usegg 16 It is also clear that the
case 2 may have any shape whatsoever. 5 Instead of nmounting the reflecting
blade 17 in a matt frame 25, the frame 25 can al so be replaced by one or
two lateral diffusion strips 25'. It is clear that the invention is by no
neans |limted to 10 the exanples described above, but that many
nodi fications can be nade to the above-described "noving red dot" sighting
devi ces whi lIe sikl laYesmigliery withhitn the scope of niahe havention asnalef i ned
inthe following clainms. 17 Cains. 5 1.- Inproved 'noving red dot"
si ghting de¥ié&Soe¥Raracterized in that it conprises a fixed |ight source
(4) and a reflecting blade (17) , whereby the |light source (4) produces a
collimated |ight beam (5) which is projected

5 Instead of mounting the reflecting blade 17 in a matt frame

25, the frame 25 can also be replaced by one or two lateral

diffusion strips 25'.

It is clear that the invention is by no means limited to
10 the examples described above, but that many modifications
can be made to the above-described "“moving red dot”
sighting dewvices while still remaining within the scope of

the invention as defined in the following claims.



onto the reflecting blade (17) so as to obtain a red dot or 10 reticle which
is visible to the shooter thanks to the reflection on the reflecting bl ade
(17), whereby the beam (5) is projected onto the reflecting blade (17) by
means of a rotating mrror (9) whose inclination angle (B) in relation to
the |light beam (5) can be adjusted. 15 2.- Sighting device according to
claim1, characterized in that the reflggting blade (17) is a

sem -transparent beansplitter plate. 20 3.- Sighting device according to
claim1 or 2, characterized in that it conprises an adjusting device (13)
to adjust the inclination angle (B) of the rotating mrror (9) in relation
to the light beam (5), naking it possible to adjust the angle (B) of the
mrror (9) as a function of 25 the distance of the target(21) and of the
type of ammunition. 4.- Sighting device according to claim3, characterized
in that the _adjusting device (13) is provided with a scale 30 (15)
representin Sdi stance of the target (21). 18 5.- Sighting device
according to claim4, characterized in that the adjusting device (13) is
provided with several scales (15) for different types of ammunition. 5 6. -
Si ghti ngSdeVi.ce acograivepto ‘anyviomg of rebai nelo®”t o Syigihahiarqact edézedej n

that the adjuysting device .(13) conprises notor _for adjusting the angl e
(B) of the ki GE ;%%ﬂjé§ Qhatlg% compfﬁses a fixed l{ght séhrce 4

and a reflecting blade (17), whereby the light source (4)
produces a collimated light beam (5) which is projected
onto the reflecting blade (17) so as to obtain a red dot or
10 reticle which 1is visible to the shooter thanks to the
reflection on the reflecting blade (17), whereby the beam
(5) 1s projected onto the reflecting blade (17) by means of
a rotating mirror (9) whose inclination angle (B) 1in

relation to the light beam (5) can be adjusted.

15
2.- Sighting device according to claim 1, characterized in
that the reflecting blade (17) is a semi-transparent
beamsplitter plate.

20 3.- Sighting device according to claim 1 or 2,

characterized in that it comprises an adjusting device (13)
to adjust the inclination angle (B) of the rotating mirror
(9) in relation to the light beam (5), making it possible
to adjust the angle (B) of the mirror (9) as a function of
25 the distance of the target(2l) and of the type of

ammunition.

4.- Sighting device according to claim 3, characterized in
that the adjusting device (13) 1is provided with a scale
30 (15) representing the distance cf the target (21).



ballistic cal culator which controls said notor and which makes it possible
to calculate and to set the required 10 angle of the mirror (9) as a
function of the distance of the target (21) and of the type of anmunition
used. 7.- Sighting device according to claim®6, characterized in that the
ballistic calculator is equipped with a range 15 finder which automatically
comuni cates the distance of the target (g1) to the latter as soon as the
shooter triggers the measurenent. 8.- Sighting device according to any one
of the preceding 20 clains, characterized in that the |light source (4)
conprises a collimtor with a convergent lens (6) and a |um nous source (7)

pl aced in the fagc i nt ).of _the .lens, (6).0f the cgllimtor. 25 9. -

Si ghti ng de\t}i'ce%glidchgﬁg}%gd%\gg%enya%%oer%%n? hggpfégégi Elg cﬁ?%ﬁ%ercjhzaercgc}%ri zed
in that the tdiaaneties @A) wftirhe dprodyced 3)i ght heasw{dd i wismal everal
preferably in the order of 15 mmor |less. 30 10.- Sighting device according
to clai m 8, s&Fdractddi)zé@n fififlkaentheé e wdusngewidaonz) of the col |i nator
is quasi 19 punctual, preferably with a dianeter in the order of sone
tenths of a mllineter. 11.- Sighting device according to claim8 or 10, 5

charact efi zeéd - rsitdhati idheld winiencuuscsodiirege €J) ahg baemed eflaimsLBED {283,
pl aced behind a nmask (29) situated in the focal point g%z of the lens (6)
of the col | ISPGCTERd4ee W dhdts the adjusting device (13) comprises a

motor for adjusting the angle (B) o¢f the mirror (9) and a
ballistic calculator which controls said motor and which
makes 1t possible to calculate and to set the required
10 angle of the mirror (9) as a function of the distance of

the target (21) and of the type of ammunition used.

7.- Sighting device according to claim 6, characterized in
that the ballistic calculator is equipped with a range
15 finder which automatically communicates the distance of the
target (21) to the latter as soon as the shooter triggers

the measurement.

8.- Sighting device according to any one of the preceding
20 claims, characterized in that the light source (4)
comprises a collimator with a convergent lens (6) and a
luminous source (7) placed in the focal point (8) of the

lens (6) of the collimator.

25 9.- Sighting device according to any one of the preceding
claims, characterized in that the diameter (A) of the
produced light beam (5) is small, preferably in the order

of 15 mm or less.

30 10.- Sighting device according to claim 8, characterized in

that the luminous source (7) of the collimator 1is qguasi



provided a hole (30) at the optical axis X-X of the produced |ight beam
(5). 10 12.- Sighting device according to any one of the preceding clains,
characterized in that it conprises a fore-sight (22) placed in the point of
convergence (23) of the axes (24) of the beans reflected on the reflecting
bl ade (17). 15 13.- Sighting device according to any one of the preceding
clains, characterized in that it conpris % a lateral diffusion strip (25")
at one or either side of the reflecting blade (17) onto which a | um nous
reference (26) 20 is projected parallel to the axis (X-X) of the collimated
beam (5) on said lateral strips (25). 14.- Sighting device according to

claim 13, c r 0. th t the |umnous referen (2 is f
the 25 coII %ﬁﬁﬁﬂued%n %S €%|¥1§E Wﬁq%@ H%V|§8 a%%%?dﬁﬁ ?8m8Ia|m
13 or 14, Qhﬁﬁﬁﬁieﬁiée&mﬂlﬂﬂaﬁkrthe Iunlnous poi nt of reference (26) is

formed by condensing the exterior parts of the produced 30 collinmated beam
(5) by neans of an optical device. 20 16.- Sighting device according to

claim 13, charactegiged njh Laghhe 1A0mneps, 1 eLer ence, {£6) ¢l s J,ormeg of
g fro ser 0|nter 0se axis s maih para el b th
axi s (X—X’)dﬁaﬁdnianﬂdedﬁﬂﬁ%kh@ﬁnthé)luﬁlnous source (7) is formed of
a LED (28) placed behind a mask (29) situated in the focal
point (8) of the lens (6) of the collimator and in which is
provided a hole (30) at the optical axis X-X' of the
produced light beam (5).
10
12.- Sighting device according to any one of the preceding
claims, characterized in that it comprises a fore-sight
(22) placed in the point of convergence (23) of the axes
(24) of the beams reflected on the reflecting blade (17).
15
13.~- Sighting device according to any one of the preceding
claims, <characterized in that it comprises a lateral
diffusion strip (25') at one or either side of the
reflecting blade (17) onto which a luminous reference (26)
20 is projected parallel to the axis (X-X') of the collimated

beam (5) on said lateral strips (25').

14.- Sighting device according to claim 13, characterized
in that the luminous reference (26) 1is formed by the

25 collimated beam (5) itself.

15.- Sighting device according to claim 13 or 14,
characterized in that the luminous point of reference (26)
is formed by condensing the exterior parts of the produced

30 collimated beam (5) by means of an optical device.



17.- Sighting device according to claim 16, characterized in that the beam
of the laser pointer is laterally expanded by an appropriate optical device
so as to forma line which constitutes the |um nous reference (26). 10 18. -
Si ghting device according to any one of the preceding clainms, characterized
in that the reticle conprises several marks (32-33) which correspond, each
for a determned distance of the target ,21), to the required sighting 15
correction so as to take into account the deviation of the trajectory of
the ammunition due to the Magnus effect. 19.- Sighting device according to
any one of the preceding clains, characterized in that the position of the

reticle 20 (g26) ¢ i.cal ly in t | ateral. direction, by.a device
AN .
controll ed by theé%%??%gg?geggfgula(%ﬁggé §n€?9§ﬁ-355 tﬁgafﬁﬁgeo%zeg
anmuni ti on usedtland the dustiance aofefidrendaar ged) (23) fosaeds 4O €0k reebmt he
deviation of the trajectory of the ammunition due to the Magnus effect. 25

20. - Sighti fP™HAE cer W cr dits§rt @ UM TneVopse hexpPedddifrinky apagallel
characterized, ind hat; 4 hg, ety ¢l€ {(26) qoIl | gast a hori zont al
reference (3%3 andnﬁﬁ'thgi tﬂe afﬁ%%ffggﬂgg#%ﬁf§%%¥ni@ﬁéquipped with an
i nclinométer which neasures 30 the vertical deflection of the fire arm

wnereby this, . calgulator provokes, b qfans of ag appropriate device, an 21
l r
n @

i nclination of thelPRFerenfEver o2 &9 cte Fognd the characterized

in that the beam of the laser pointer is laterally expanded
by an appropriate optical device so as to form a line which
constitutes the luminous reference (26).
10
18.- Sighting device according to any one of the preceding
claims, characterized in that the reticle comprises several
marks (32-33) which correspond, each for a determined
distance of the target (21), to the required sighting
15 correction so as to take into account the deviation of the

trajectory of the ammunition due to the Magnus effect.

19.- Sighting device according to any one of the preceding
claims, characterized in that the position of the reticle
20 (26) 1s automatically moved in the lateral direction by a
device controlled by the ballistic calculator as a function
of the type of ammunition used and the distance of the
target (21), so as to correct the deviation of the
trajectory of the ammunition due to the Magnus effect.
25
20.- Sighting device according to any one of the preceding
claims, characterized in that the reticle (26) comprises at
least a horizontal reference (33) and in that the ballistic
calculator is equipped with an inclinometer which measures
30 the vertical deflection of the fire arm, whereby this

calculator provokes, by means of an appropriate device, an



optical axis (X-X') of the collimator in proportion to the vertical

deflection of the fire arm such that it will be better perceived by the
shooter while aimng. 5 21.-

precedi ng

Si ghting device according to any one of the
clainms, characterized in that the reflecting blade (17) is

col | apsi bl e.

21

inclination of the reference or of the reticle round the
optical axis (X-X’') of the collimator in proportion to the
vertical deflection of the fire arm, such that it will be

better perceived by the shooter while aiming.

21.- Sighting device according to any one of the preceding
claims, characterized in that the reflecting blade (17) 1is

collapsible.



