1 Inproved sighting device with a noving red dot. The invention
concerns an inproved sighting device with a noving red dot. 5 In
particular, the invention concerns a type of sighting device with a
"nmoving red dot" as described in docunent EP 1,818,645 in the nanme of
t he sane inventor, whereby said docunenH is considered to be attached
by way of reference. 10 The invention concerns a sighting device
which is designed to be nounted on a fire armfor firing amrnitions
having a non-flat ballistic trajectory, for exanple for firing
gr enades, to hoot mhlle_- OV|d|ng 15 a
certain el e?SPERKE | =\ t he di stance
of the target. In thls type of S|ght|ng deV|ce a Ilght dot or |ight
reticle is grOJected at infinity with such a firing angle 20 in
rel ation tolfRelPVeRELPT ERAECEHR %%oéFEFOB%@aPh§h¥¥ﬁgc@??%@% with a
el evation ofoPisy fddE Rem by aligning said dot or reticle with the
target when aimng. The sighting device with a noving red dot
accordirfig to 25 docunment EP 1, 818,645 conprises a fixed |ight source;
a rotating r t I a I r allLy .
et locting Shr Pacs: At ndSr PR 00 PrERL T B BN ALY sRgnting
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 sighfing device which is designed

to be mounted on a fire arm for firing ammunitions having a

non-flat Dballistic 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 1light 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



collimated |ight beamwhich 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 beamis projected onto 2 the reflecting surface by neans of the
rotating mrror whose inclination angle,n relation to the produced
| i ght beam can be adjusted in order to adjust the firing angle at

whi ch 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 be en I Nj firing angle and maxi JLrin
angl o) The TREs ST aat  gherag ot EEISLREs il ERERkaRb! gMkror
adj ust the ahgke ahclheratbdat anglei Lnoredstaohunet ithe ofrdduectyds qoft

amrmuni ti on peing used and, the distance to the.target, er eby said
Gl st ance caRoBE AEaSF 1o e o cedeby ConaTiNEb Er S TR Aaigice 61
the rotati ngnithrehe i Se@djdistied deerexanplechy RGOS Ofim ARG to

button having a scale which is calibrated as a function of the
di stance® t 03t Ré gk el 6f BpirEaRseofofanthrt BhERF I RONEPBIPRAVEYIER 2
arithretic sygséemmhi ohs TRkes el B@%%b@heatﬁiﬁﬁﬁ§ylfﬁfﬁﬁ%?% Nl &nkoa
be 20 provided'to the rotating mrror as a function of the distance
and possi bl yaxsnal fiinctnigomnglethe type of amunition that has been
sel ected. As soon as the angle of the rotating mrror is set, the 25
shooter only has to observe the target and find out at what el evation
of his firelke nthhe cbdadoedi sighitgngd deivtilvet malaeget thenhsbhoter to
ndicatgs that dihecflrengil bt et NS ed iy TG ROSTLT Clhction o
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.

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

maximal firing angle is restricted by the length of the



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 nmaxi num
range of any ballistic anmunition, one nust be able to shoot at
angles in the order of magnitude of 40 qr nore, which requires a
relatively long reflecting surface, which has a negative effect on
the size of the sighting device. 10 The invention ains to renedy the
above-nmenti oned di sadvantages and to provide a sighting device with a

novi ng red i ef Lect i r LeLefl i i rrQr
wi th which ???.l%%‘f%ﬁ  SuRRLL RETUBE M SETLALChSBRE ROl " ince
aimis reachkd aeogtdi ng tbet refilreentgonubyaoeans efllatdeghitirggr as

device with ving red dot of the, above-, tioned type, which
compri ses ab'F bt Che BPA 68 PRedPEe: 5001 Ui n the path of the
| i ght beam between the rotating mrror and the eye of the shooter,
such that the light beamdeviates in its trajectory between the

mobi | e m rrEPUANd R h8TE5E bP PRe3BhBof8r USGhéPELAFABUEhARRIBF OF hany

device is sygiideic amdeM @, 0lhP Mk ask bypibecbakhor ontt BAgas
light beamresult in a reduced tra ectcwéagto be travel |l ed by the
| atter bet weentihec¥dtatehgnaniitordearnd 4 et Imsgs nghdghf ZeEuisesan

i denti cal ff;éi;tgi@élg} 1084 L:@@%Iec{ﬂfzgasaéfgcgf m%cﬁbqya%-”@ngkgﬁg@ve

range of firing angles and preferably at l'east inthe area o

firing angl €580 tdmatthar ¢ickosé tle t hieghuivicr@levilicei.ng angl e. 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
traj ect ory Bet weemvehéipoi ntaods i ncdadencemeflyt hetlhé ghtabbearmentibeed

reflecting surface by 5 rotating the rotating.mrror between tw

firing angl B2 NENEE6e (apdrt B OTHES abbv & HONt EnctF Tarige “or " 2

firing anglm@sring red dot having a small reflecting oxr semi-reflecting
mirroxr 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.



Thanks to this effect, firing angles in the order of 10 nagnitude of
40 or nore can be obtained with a reflecting surface of a shorter

| ength 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 |ess sizeable than the sighting devices of the
sanme type with a flat reflecting blade and wi thout these additional
optical neans. 20 For clarity's sake, a few enbodi nents of an

i nproved sighting device with a noving red dot according to the

i nvention a described,hereafter. as an _exanple_oply w thout  bei

i tative PACang ugy STLITT drbrened £5CrREIcRonBaT T Hawitige e
in which: 2bebhguschls,i Saadschiesmatditn sbde vhew tdfusanobdPivw®d optical
si ghting devi ce accordi to the present state of the art, shown in a

n A .
posi tion of cPEg¥sssion 19 to FEGUFE 2hPs LZ3JEEEPEH REEBFERNG FoPrHRE

I1T-11 in 306F0uk&idéndd BH &nd NeRHESEBLR bhetﬁégféfiébﬂkﬁg(gﬁr&%%E‘by
figure 1, 5 but for a different firing angle; figure 3B shows the
si ghti ng® defPeat B9 fikpur oo B Isutm¥giora Hatviesg po's thising anglepgupé
4 shows the j e y t | ight 1 i ght,j i
figure 1 fo%é%fﬁfgﬁgﬁtpg?Fingaﬁgges%&?ﬁédggghgxgﬁflggggg SﬁnggrQLg
simlar to amwbesdin figure 4, but for variants of a sighting device
according to the invention;

Thanks to this effect, firing angles in the order of
10 magnitude of 40° or more can be obtaiqed 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 %o 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 1s a section according to 1line II-II in
30 figure 1;

figure 3 represents the sighting device from figure 1,



10 Figures 1 and 2 represent a sighting device according to the state
of the art described in docunment EP 1,818,645. It concerns a sighting
device 1 with a noving red dot which 15 conprises a case 2 to be
~nmounted on a fire arm 3, whereby the case 2 extends |ongitudinally,
mainly parallel to the axis of the barrgl of the fire arm2. Inside
the case 2 is situated a fixed |ight source 4, 20 producing a
collimted Iight beam5 with a central ray 5 whose optical axis X-X
isin this case parallel to the axis of the barrel of the fire arm 3.

In the given exa]?rrlpil_ & thedri.i t sgugf%gié%iésq alec_ol i mator 25 conposed
no

. a 1 ere . .
of a converging Tens T andof 4 anp-or er’ light source 7 having

nore or | ess thefshape 3 shaled thd heigduced ddiviiersicdnEidhar SRanphe

in the order of one tenth of a m'l_li[retre, situated in the focal
point 8 of the | %%%ﬁ“ﬁr@&ﬁ&*ﬁﬁ@nt he red dot. 30 6 of 15 to 20

mllinmetres, whigiyofd &f sHAR advan-agectbey dhecrws ossgHl RS QRS Bk
the width and the height of the sighting device 1 are reduced in
relatiorf to the Krfdng gﬁﬁ'i"hﬁede%gce%%g‘%feA i r £8F i Stgented fininge
col li mated beamB, Atesdn angle B in relation to the optical axis X-X

of the produced |ight beam 5.
figures 5 to 11 are views similar to those in figure

4, but for wvariants 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 parxallel to the

axis of the barrel of the fire arm 2.

Inside the case 2 is situated a fixed light socurce 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 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
& and producing the red dot.

30
The collimated light beam 5 has a diameter A in the order



10 The mrror 9 is mounted 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
the shaft 10 of the mrror 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 mrror 9 in relation to the
produced |ight beam 5, for exanple in the formof a turning knob with
20 which the shooter can position the mrror 9 as a function of the

di stance of the targe The.aboyve- nentj oned ntrol_ button 14 can.b

b ov. ded wi PF % i 620 STREpTBEERET no P AED dPELAREe 8. (T PEAgE: Lo
wi th 25 di f treeriroseal ®isndreyiddisf f&f ethe t wpashofanaimmihd t henght WOEr ey
the ballistic¢c characteristics of the |atter are taken into account.
The 1ight bEiAREIRE FrRIfiEet el ERPoURFUCSHI nHOWLEEatAOPhe BOtREs&nPWn
onto a reflgethPohswidacasl? in the shape of a reflecting blade so as
to produce a red dot or reticle, 7 visible to the shooter on the

surface ©f the reflecting blade which is nounted on a far end 18 of

the case 2 atpa.fixed angle Lpf f%eeéagﬂrﬁaéédiﬁb r[‘?lsatai@ré#% gﬁ% B
optical axis X-X of fhe pro uceg | 1ght beam5. 5 The use o tﬁ
si ghti ng deviceelatiorastd othowspt Misen dxis é6tX' iofe. theharragiugendg litght

the axis OfbéQS gjre arm

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 8 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,



3 with an elevation E equal to zero, i.e. with the fire arm10 in a

hori zont al

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

of the mrror 9 will be for exanple 45. The firing angle Dis at that
time 0, said angle being the angle between the Iight beam5 refl ected
on the reflecting surface 17 and the optjcal 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 mrror 9 by neans

of the di stance-graded control button 13 20 The Iight beam5 is

7 Phstr at e HRPIGure 3 TovARaR The conditor= 4615 a8t 6T i of g

illustrated'iit
dot or retibpledéhanitheishastgted Sonay @Qﬁeéid@ 1® bhAf kRkt yavben hhea

eye of the

25 shooter 19 is situated_in the light beam5 reflected

the refl ect fRES AN APT Wrh F80der for 90t B HRELERD rfébr‘%’seerﬂ%claﬁy

figure 3A

times 30 that of the angle

the mrror
rest of 45,
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Lhes dewt atdonHef g&%@u@@&' Ql&beéaH{F‘ feam amounts to two
the mfiror 9. In other words, when

9 turns for exanple 15 in relation to the 8 position of
ﬁ@ QJf‘J t'Be' GLRAIGS GLomO §q 3% HELRGl i nation of
\%}n ch %U%’Ctl o% o% %Qﬁe
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
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

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.

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 shcoter 19 may observe to infinity when the eye of the

shooter 19 is situated in the light beam 5 reflected by the

reflecting surface 17.

When the mirror 8 turns as represented in figure 3A, 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° in relation to the



5 distance of the target 14, thus determ nes 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 arm3, 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 idreflecting surface 17.
Figure 4 shows the trajectories of the central ray 5 of the
collimted beam5 for four different values of the angle B of the
rotating nirror 9 and thus for four 15 corresponding val ues of the
firing angles D rticular, far, firin S of 0, 1 20, 30
and 38 resp@8§%5é?9 § Fﬁagcgﬁeéglﬂ Fh@ %?ﬁﬂge% TRELEEERE grrom ©°

i ncidence | 30f.the central ray 5 of the light 20 beam 5 on the
reflecting surface 17 is situated at point lo for a firing angle D of
0, whereas the point of incidence | for a firing angle D of 38 is

situated atTRei Phclha®ddPds athd B8 Fost 8l §afcends of f&}?cﬂﬁir{ e ithg

surface 17. The point of incidence | of f he central ray 5 thus
shifts 25 fAbatppFatofother targeti Ag. affhe deterporat Fhef ongaef Priatg

angl e of 38, 1he LrOoLbyLagt kR LEflechl %g g%f %?1‘80%% rl B ol h%g%' f&ﬁgs

of the light beam5 is thus dictated by I stance bet weén
ut nost poi ntke oélévet demcend e e tbaandstpUSVb@edhEOnahenﬁhré|akmg3,

angle 0 t haés OQSp_\.ﬂ’é‘Qéétéc? ggt ?i%u%gd B\M:I er]'len 9the shooter aligns the
red dot or the reticle with the target 14 which is visible

10 next to or through sald 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 I;
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
3¢ the utmost points of incidence I3y en Iy and thus by the

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



in the case of figure 4, is close to 40. In the case of figure 4, the
|l ength L of the reflecting surface is relatively inportant. 5 The
invention ains to restrict the length L of the reflecting surface 17
wi t hout thereby inplicating the maximal firing angle, so that it is
still possible to obtain firing angles g of sonme 400 or nore. 10 This
aimis reached according to the invention by introducing one or
several transparent optical devices between the rotating mrror 9 and
the eye of the shooter 19, having an adequate shape to deviate the

rays of the, 15 coIIinatge i ght beam 5 ind nDdif%;their i nci dence on
the reflect rAgtRFrFafe & d%ﬁgFEU rold §tPEatFOtith the sane 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
havi ng a reéPan§fl f2s5ectt ohlgwre hd, plthite Tingte beaf toet rRd@cting

bet ween thesﬁf%ggérgbrgéng&v%l?ngmbggtggélecting surface 17 and
positioned parallel to the optical axis X-X . 25 The transparent

optical Hevice is designed such that the refractions which it

provokes in e f_the.hea r . { he gt th
trajectory %Qof{ﬂ%ﬁfﬁ e%lﬁgt V\n}égn ?%ggr%é%gt illh}gé]mlr@rn?#thg g’ndotfhethe
poi nt of i ncefllermeindg orsurdiaceef ldct whgheut f aclkeedey asingdrd da¢ ingenthe

uwhen conpari ng: 39 figuies 4,04 5. .4 thou 200 i {9 onsigal, devige
obtain firing angles D of some 40° or more.

10
This aim is »reached according to the inventién by
introducing one or several transparent optical devices
between the rotating mirxror 2 and the eye of the shooter
12, 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 1is designed such that the
refractions which it provokes in the rays of the beam 5
reduce the Jlength of the trajectory 0I 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



respectively, all the nore when the optical device 20 has a 10 high
refractive index. The optical device 20 provides for a "conpression”
of the paths 0Ol of the beam5 so to say, and this conpression 5
effect, which is nore significant as the firing angle D gets |arger,
restricts the distance between the point_ of incidence 10 of the beam
5 for a firing angle of 0, and the poin}ol38 for the firing angle of
38 which is close to the maximumfiring 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 device 20 nust be
sufficientl l@%iﬁ%fﬁﬁé%%y%ﬂﬁqﬁﬁxthe conpression effect to produce a
consi derabl e reduction of the length L of the reflecting surface 17.
I't should be noted that the rectangular formof the optical

conpr essi onTRevPeEioal| FrUsE? ak@drEavidgsr 605 Bs "eempkgsadonl veR abe

an exanpl e, ,andst hat H heref QEOR maysbe cused;, asyjf | lﬂﬁﬁgatc%qﬁvir%ssion
figure 6, whi ch represents an optlcaf conpression device with a
trianguliar ettedton. whighr és5 mirenss how fimantef aactthen Hindac eznale t De

25 hypot e”“&&g?’l&?&éﬂ e?‘egggi&% al‘i:i’lgn cﬁestt\g%%g tbhe wae:%gll er.hBe Og)oint of
incidence I, of the beam 5 feor a firing angle of 0°, and
the point I3z 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 regquired 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 zrules 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 that the
setting rules for the mrror 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 O of the beam between the rptating mrror 9 and the
reflecting surface 17 11 slightly increases,whereas for |arge
angles,the trajectory O is reduced, which allows to produce the
desired effect, i.e. the reduction of the | ength of the reflecting

surface 17 riqu% gd t%_obtaln t he X|nun1f|r|ng f

triangul ar £raf % ¥ ent" " (§éVAEES22 s ﬁﬁrel§rg$ no?n%.%?andﬁpﬁ

opti cal conpeagatioepntarar yst orddiged, Wthh 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 Dbeam 8 by the optical device 20 result in a
reduction of the trajectory 01 travelled by the latter
between the rotating mirror ¢ and the reflecting surface
17, which produces the desired effect, i.e. the reductien
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 1is partly lost due to the
space required by the optical device 20.

30

Of course, it is possible to combine optical compression



transparant device 21 in figure 5, but conpared to the 10 latter it
is advantageous in that it is |less sizeable, and consequently | ess
heavy, which may be interesting for applications on a light fire arm
In the exanples of figures 5 and 6, the optical device 20 15 is

pl aced between the rotating mrror 9 ang the reflecting surface. Said
optical device 20 may al so be placed at the far end of the si ghting
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 y the optical device 20 result in a
reducti on of SYhESEr aﬁlgéjt‘%e% ARy %Ea by AT 9%t PEFE Pt weefPE héhe
rotating nm reole&cimgl the-fLdd eai ngi swr fara chi, %hgbe@ép&uceﬁedi&%s
desired effect, i.e. the reduction of the length L of the reflectin%
surface thaflfeatedubebness £heobeliacting neuitacs 1111 agdakBrecyeno
t he exanpl expf Ehgike AgWwe 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

mrror 9 an | eCt i i cal conpressi .
devi ces sit%Eé%EFiﬁgwggnE?ﬁgﬁ&ébﬁgg?%ﬁam%%??ggééﬁg gﬁd%pﬁe%%vgggﬁoPhe
shoot er 19. tize Aerorel nglavd can 28dvwartiafeoushenbodpmesdicf dfhehe paths

i nvention, e tical vice_2Q used.for the. conpression of.the
paths of théeflbgggn pedn g’ei £8s B "ESSECYRE 5&&?13 pﬂ?g&w% ﬁ“vﬁ%séa whose
hypot enuse Rpacimisas 2heades | #ct thg seriaceidy, sasfsd®wn7j naki guben
8. Note that t %H§£%§n124 i ntervenes between the rotating mrror 9

and t het‘r eftect rface 17 which forns its

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 zbove.

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



hypot enuse 25, as well|l as between said surface 17 and the 15 eye of

t he shooter 19. Besides the fact that it conbines the optical
conpression device 20 and the reflecting 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 zing the conpression effect as descri bed above.
Due to the reflecting surface 17 forned by the hypotenuse 25, the
prismis not transparent, however, for it entirely reflects the rays

comng fromth rget 14,-as shown in 25fiqure 9, _In order to rened
Ch1s. br obl SRYEORERBIT Sm 22 may e TS SERE Y o biAmepiTiter Tube 36
i.e. an assbabhypbittaw ¢ulght2 gnglse sppiwanbn gfimd-d aget her at their

hypot enuses 25, 30 whereby the latter are coated with an appropriate

glue or coating which nmakes the reflecting surface formed by the 13
hypot enusesgasemér t ranspakentrasyel lpstiBal 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 1is 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



beanmsplitter cube 26, as shown in figure 10. Another variant of an
optical device according to the 5 invention is given in figure 11,
showi ng an optical device 20 in the shape of a reflecting surface 17
made as a curved surface whose convexity is turned towards the
rotating mrror 9. 10 It is clear that the invention is by no neans
limted to the exanpl es descri bed above, but that many nodifications
can be nmade to the above-descri bed sighting devices with a noving red
dot while still remaining within the scope of the invention as

defined in llowing clains. 15 14 Cainms. 1.- Sighting device
with a nDV|§g§%é§—dot whi ch conprises a fixed |light source (4); a

rotating mrror (9); areflecting 5 surface (17), mhereby the Iight
source (4) prodyuce collimated ht beam ich js projected
ot the 1 bt ScrrHGE Lo fSREIRE P o s PBne apntat (et Gore e e e
which is visgibbte Loghhesshant efa)(;1Q) dharkaqt Aitherr ed) ecd i arierdiReg
reflecting surface (17 ) wher eby the beam 10 (5) is prosected onto

the refl2ct FRET3ER f alle/)(17yRoFelPY héheot atERE midwise (97 uces a

i nclinationcgngiaidy I alighlonpd oy t heypr qﬁgeﬁd 14 QBEOQEQ%&S)OIP@ Ree
adj usted in order to adjust the firing angle (D) Wwhi ch the red dot

i s observedrefledielmhostaface9) (ih repbat@#®n to abﬁ$¥@cﬁioﬁe@f(¥31 or
reference (%%‘Eﬁélé)fwﬁ%gf S%Qhéiél%l%e‘ﬂocec )s el {%Ppa%gﬁn% tc'or ‘e

angl es between a mni Iring angle and a maxi
characterlsewﬁleptiﬂn drhe sy gﬁﬁﬂagtdBQ|eerfaqecﬁhﬁnl9e§m@byleastbeam

opti cal , devj %b ngﬁh&8€é§doﬁg E patgﬁggtghe " écgng?QS%%igfhe

bet ween't he r'ot g mrror e eye of e sh
such t hat ttmtduxﬁg mmmmn(SMndeukeme&ndiumaelbhapagﬂerynbeémaemohheo

mobile mrr f t he shooter (19),, whereh the shape

of the devi e (b5 3Sed G4SN aPoat, Rui SEF oRE FRUVEREH B (HEITD: Ler
on the Iigmd;tma;m the 2Biresdl targlea neduced tirdjcact ony (£ betbeis
travelled b the | atter between the rotating mrror (9) and the
reflecting QRAFAEE @)t W%wsﬁﬁ?teﬂeﬁﬂpéaﬁnfFﬁ#ﬁﬁlaﬁgF@ AafiirggkioroPta
part ofyst herahowerentd-gned orange @fi ghitihBgJeP9LeS(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 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 (0I) 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) is such that any



15 devi ations provoked by the latter on the |light beam (5) result in
a reduced trajectory (D) to be travelled by the latter between the
rotating mrror (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
toclaim1 or 2, characterised in that the optical device (20)
conprises at 10 | east one transparent device (21) situated in the
trajectory of the |light beam (5) between the rotating mrror (9) and

t he eye of . r d [ dey] s,.. by .nea f
refraction,h?ﬁéa?g§égof&%%ékgglP mat ed F?%ﬁ%gbggnﬂi g% %D F?PeéS)
their inci dereselonidSat hedneédettangetmony ofON)9)tc dparmesdretlded by the

situation with the _same firing angle (D).but w thout said optical .
devi ce (20) aP5er eRBErh, hBYBEehCRs HLREOT o () aPRES LhendiRRERt 06y
in that thesoptaeal (Teyi £er (BD)identSchuatedi hf dhel patdt afeddre 20 the
| i ght beam (5) between the rotatinf mrror (9) and the ref]ecting
surface {177rea ofg theg fhring #eyiee hBabr ditfy 99 aftn Sher meximal

characterisggriﬁﬁtggglgh@nqptical device (20) has a 25 rectangul ar
section in the plane of the beam (5). 6.- 'Sighting device according
to claim3 or 4, characterised in that the optical device (20) has a

1 that the opt] AP e ce (S0r Sorbr 2ot | okCoel B H oht angr e T
prism (24) ebosecinmpicteshuge (R8) thet opds.calr efdvdcei g 03urchapeifed) at
10 least one transparent device (21) situated in the
trajectory of the 1light 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 medifies 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

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 claim S8,
characterised in 10 that the optical device (20) conprises a
beansplitter cube (26), i.e. an assenbly.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 (sem -transparent. 15 10.- Sighting device according to
any of the L Dg.: i s, .char erised in that th ptical .device
(20) conprigéggggtggf%%ﬁigg %ﬁ??aggg(f?%}cﬁg vicg P$n§9335ﬁ585 a
accordi ng t dsokaehed Originaraeiler ipgddm n2thatvhtbe hppotatugdeviam 2@k
is formed of the %ﬁgve-nentio ed rz&bgcting surface (17), realised as
a curved suffate” %%FEH%J%%&Pfei rned towards the rotating
mrror (9). 25 12.- Sighting device according to any of the preceding
clainms, characterjsed in that the maximal firing angle is in the
order of> mafnTt GO0 BFVHBP e.2CCPTdiag| eb?i M B uPfackhg 1 Preceding
wher eby thecldghd, SeHESEcE&) U PAUSEEHA: CohLI nRtked Light sQ??gb%S)(lT)
which is projected onto the reflecting surface (17) so"as to obtain a
red dot or #®t? FMfir@Ensrarensi puefaest he 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 i%ctidghitomandgelda aeoatdiong to tdieipr dducha rkicght ibedmin

(5) can e just.ed in order,to adjust the fi.ring _angle t _which
t he regmdota.lggstul%%obézgtwlvéea b%/evf e s¢1&(%)) t & L9 P ara% Bg’%f:geﬁ cube
direction of2&)ef er.encen XsXepbdl dhetssd ghtisgs dem)ceiuks, tehetrby ibe
maxi mal firin agg!etgs restwi% ed by tge I ngth L£ of the
reflecting acBROFANYSE S HE bPaH COEPYh& P ghCOBEART (B rfaces are
charact eri seshiadl thiath the Sigghidrigrdeyice 61) ceafRPhESOR1dR ARkESatnhe
means (20) to change the trajectory of the Ilight beam (5) in order to
reduce t he ¥ITGEIHCEEP of SERE ™ FEFPRAGSHT -sur face (17) that is required
to obtaisn the sanme maximal firing angle as w thout said optical

means. 20 14.- Sighting device with a noving red dot which conprises
10.- Sighting device according to any of the preceding

claims, characterised in that the optical device (20)

comprises a reflecting surface (17).

20 11.- S8ighting 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
mirroxr (9).

25
12.- 8ighting 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.

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

a fixed light source (4); a rotating mirror (9); a



a fixed light source (4); a rotating mrror (9); a reflecting surface
(17), whereby the light source (4) produces a collimted |ight 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 mrror (9) whose inclination angle in relation to the
produced i ght bean1(5) can be adjusted in order to 30 adjust the

firing angl r ot r S )
in relatlonEFgE%C @@tl(ﬂ1%§% qg qfef%ﬁ%ﬁ (ﬁﬁ% O%R?hegggé %Iﬂ%ﬂ
device (1) wrbﬁuqea laangelbimafted ndyiaimigl beainet&&’ﬂenwhlom nllrmlpzfo;radt@d
angle and a angl e har a t rised in that the sighti
devi ce (1) 8@% ?E%s gﬁé?goﬁ%réiﬁ? LR @ ?i’o)oa“écaﬁ“t Garied {dpt
t he path of oi:heel:b.gh]é baaem(i)s hdiswees tbe thet aickge® rren HanaBsdto
the eye of %Qe sh such that the |ight bean1(5) deV|ates |n

its traject by BE %’ﬁl‘?lﬁec’? otBti AGT YT (B EEFE t He ey erh§rrebie th
shooter (19eamhespbysspidjoptigabndeVvike £20)edBhigs Uil facehang)t Qata

any 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 1is
10 observed by the shooter (12) 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} din 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 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 (18) in relation te a direction of



10 devi ations 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 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 ;fhe aforesaid range of the

firing angles.

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) betwean the
rotating mirroxr (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,



