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1 R SI GHTI NG DEVI CE HAVI NG AN | MAGE | NTENNSI FI ER. Thi's invention

rel ates generally to sighting devices,-and is particularly applicable to &
firearms 5 and the |ike, especially S|ght|ng devices for night- tinme use t\%Q
~guide tHe eye in aLning. Si ghting devices of the type in which an inage of
a viewed scene is observed frequently uge aimng reticles which appear in
the field of view Such 10 reticle canlpbz of either the silhouette or t he

i Ll -, um naged type. |§I@ﬂ91ﬁg|bﬁvféﬁeHAVﬂﬁG AR ?mflgge narki ng ap- pears
against the viewed scC emwith this type of

sighting device is that, 15 unl 1 is in bright light or the mark
is so large that it Thisuimveatiognrelexes gameruﬂh&u;ansﬁghtthgcene t he -

Kk b f t I
Mternal 11 gractsdes, ity 150 pasticlinfly Applidabre ' ARG O
Thus, U.S.5Pagedt the: 1§k960eﬁpscéﬁgleo%Sh&i@GnMil% IZaraywdight-t el escope
haV|ng a romlgimblggé t6”khlﬂ§9tﬁb069§ ﬁhEQiﬁhnghose |nages are projected -

Cpeed of whith s subbERbinE.asELEes BY, EBelITRe’ 5 SRLCHIR TRARRY Ly (&
dete{n1r?dhtabt buviewedoﬁcghe dsogbs§rveHUI&e1u@hRI¥3uﬁbiulnﬂfcoryggf a
Cond, Conce't riekl 888R Bhfln? Rp¥ERrS 1 tng, FyBTaTBL JARWID SR DT ETL (|
t he purpdse orepiolevcdnngeaoﬁneingeretheesdéhoubetaﬂqn|hnyeﬁk%rof each

di ode is too ﬁﬁiﬂfté& ¥l de a good ainmng mark. Therefore, these and

ot her known desi gns are nSui t abl e
In the silhouette type, an opaque marking ap-

. pears against the viewed scene as the background
The problem with this type of sighting device is that,"
15 unless the scene is in bright light or the mark is so
large that it obscures a significant part of the view-
ed scene, the mark can be very difficult to see.
| Marks which are illuminated by an internal
light source have been suggested for optical equip-
20 ment, Thus, U.S, Patent No. 3,966,453 discloses a
. conventional daylight telescope having a row of light-
"emitting diodes (LED's) whose images are projected
into the field of view of the telescope to provide a
moving light spot, the speed of which is adjusted to
25 follow a moving object. Once velocity is determined,
all but one of the diodes is'turned off so as to pro-
vide a single lighted diode wh1ch serves as an almlng
mark having the correct lead, once the distance to the




~{ or sighting devices intended for firearns, when used under "conditions.
ppor illum nation of the field of view and of the target. U K :
¥ifications 1494237 and 1411718 di sclose the use of illum nated aim ng-

ot{ cl es at the objective or 10 i nput side of an inmageée intensifier dr
transforner. Both the target inmage angd the reticle image are processed by
the intensifier or transformer. Accordi“ngly, a contrast, especially colour ™

contrasty caﬁaﬁgetbgsrsétablﬁhaablsu&dabdbwﬁar mmatpnrppsbtefgbro-
Mor eover, thet

o/
d whi ch
coul d be d.fY%%ﬁFF ?OPOXﬁn8b§8%§§%5L%QZFS |%%Eislﬁ4mare Og?%ﬂgccoigangé
with a broaddﬁeﬂecisotoohéargeemnlpwovnﬁsrc|99q§waﬁmkngeﬂﬁxghtlng devi ce
conpri sing aﬁh% PBESLN @géb ?hdd%‘é eF KndRAPdesd! seruieé'ﬁ%aiiawst

'vi si bl e 20 an ouf pu ace o t he- ev ce un er. condi tions of poor
|IIun1na5|onfoanalehtﬁsgfdﬁvﬁ#&glﬁgt&ﬁdﬁﬂ hFixearmg n'hen used

-~ substanti al | ynabrt Ben@YLRBRsSYE PeB:Of1NRMINERARH WENd i elelevbse, sai d
i magi ng nmeans_conpri.sing an eyepiece |ens through which a viewer can '

observe the Yiew 8ndpaf ther k8898t -t he i nage intensifier device, a |ight
source for {provi dunn tbpechlfuma.bnamfsmzsnhm rmnglm ldimﬂobeathe

oyepi oce | ondsecBE: Aaiomipaten aimiAY rardlies” at Ao by sEsivareE "
aimng B0 ﬁnpktssmdeluﬁoaadimagehanmemgaﬂmenlnr(nanﬁfcxm@ace B¢tbhe
I mage int ens*ﬂge&agggtcgfugggcgnﬁ Qﬁ\g grounéﬁgﬂ %eﬁoégﬁe&h@ aimng -

mark is easily dI'sSCErna alnst a | mages ng
‘wi de ranges bhebihQRDAGSQBIBQr tranSfﬂmmﬁﬁom|ﬂf4ﬁﬁ4@nﬁ$YcoMsF§Ft5¥sFhe

out put end Oésﬁacﬂailiaho&bh&ecbﬁ&w& V"%‘aﬁﬂxd’dﬂi& félihﬁﬁftﬂdhiéﬁéﬁt he
Tght sourcebégwgeg reticie- E@%'€2?§§i. ﬁgﬁgggéffighere will be
15 conditions of targetazlluminatipn for which it could
be difficult for an observer to distinguish the reticle
_ In accordance with a broad aspect of the invention,
there issprovided.a-sighting device comprising an image
intensifier device,'capablé of rendering a target wvisible
20 -at an output;éurfgcerof the device under conditions of
poor illumination, and means for imaging an illuminated
aimihg ‘mark substantially at the 6utput-surface'of the-
. image inten31fier ‘device, said imaging means comprising

an eyepiece lens through which a viewer can observe the
25 output surface of thewlmage intensifier device, a light
source for broviding the illumination for the aiming
-mark, and beam combzner means for dlrecting the light _
- from the 1ight source through the eyepiece lens, so that
the viewer will observe a virtual image of the aiming
30 mark superimposed on the image on the output surface of
| the-image intensifier device.

Such a device can be designed so that the aiming
mark is easily discernable against a background of target
lmages having wlde ranges of brightness.

35 : The aiming mark may consist of the output end of an
. optical fibre through which light is directed from the
light source to the beam combiner means. Altérnatively,



SYoa - 1 an aperture through which Iight'ié directed fromthe |light source

to the beam conbi ner neans may be used. Cenerally, the beam conbi ner neans :
gonprise a partially reflective mrror. 5 " As a feature pertaining to

a particllarly useful enmbodinent, the inmage intensifier tube produces ‘upon
10 15 20 25 30 35 3. its output surface an i mage of one col our and the
a|ﬁ1ng mark is of a contrasting colour- Zae-partially reflective mrror

(ta bl f f.
coltar of the &b Sl liEe ciRbich' BELH 1500t TS, BlrBoebd srol el #i@g%
of the.col our sduxee tmagbeprHMCe@mhpnartNQanatpaw ber used.of Generiaddyy

t f t
ght- em {1 ne SR ot Elel @6ant hooRb sk (B parkfa11xIFeeigetige < @
out put surfacd®B¥T@Fe i nmge intensifer tube gener- ates i mages in a
contrastings col our Aﬁtshfe&wﬁélﬁat@amﬂﬁgeﬂo A/b{na.e.’z%ulara.yghhvemmdew ce

according to th vention js efer eq e ans for dis- 15
placing the- FKﬁﬁ%?{#P%R tHEh%J ng?kzﬁ?b¥%€$ H“ﬁ% P5R RE€SoYPRBt surface”

of- the image intensifier tube, e.g. in nutually orthogonal directions
oriented sub- stantially parallel to the output surface of the inmage
intensifier tube. .
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For a better understanding of the invention and to-show how
may be carried into effect, refer- ence will now be nmade, by:way
.gnpl e, to the ac- conpanying draw ngs, wherein: Figure 1 is g side .
of a sighting device, 25 - with portions shown in cross-section; -
Figure 2 is a detailed, partly schenmatic cross-sectional side view of
portions. of the device of Figure 1; Figd®e 3 is a simlar cross- sectlonaI= 5

eross. sech ondredi g Fudiasd oh o BHhEe or el Relon Retthne’ 5 1o o

cross-sect i on@#imiingy markisis 2of gy conbrirstiogi oqloﬁrt.hemegmamm _
assenbly. 35 reflecti\f%fﬂffé‘ﬂfﬂﬁl &F.PF&E fuﬁa&ihﬁrbﬂc':b‘i'frr%rl é‘ 3 Jeusi ng

10 hol ds an objective ns 12.0 ower an i mge
intensifier tfiggours getf eqt&pn]pf thﬂa teht ?ﬁetbeeﬁe ogri off the& of the

lens 12 i3 foraﬂﬁd.n:gﬂ rﬁilﬂ{fdxmltw%iﬂfﬁ ac@vou\bsf:’taraﬁsﬁ:hgsm&gafl RhePut surface
18, of t f t t 0. art o
i nt eﬁ5| :‘ Pglrj t&b’tgrheltopf Lﬁtg%’uacé'g {/n%’ig gﬂﬁgﬁﬁgﬂgWﬁg\/\/"PP&ht&‘Fr om t he

vi ened scene nuﬁpnﬂn§nxfagelqin¢u§2xmagethntenpufienrtabe 18 Iaf onlee i mage-
I ntensi fier t%m%ﬁbﬁ\aggiédfn (Nrnéi tetgg if ng5h§g gg a QH Ie of

thin optical filhres ose ends e’'front™ a rear aces 10

of the plate. emEdbing dipdehich R?Qﬁ%ﬁﬂ%k%s@@lﬁﬁereér}lshﬁlIwbhéﬂentm

area of 1Ge i rodge durpi siirfdte idPUEhS Uiheoge ﬂﬁtéﬁsﬁf@?oﬁﬁﬁétﬁgﬁﬁr25

I 20, The result-
rount Ed on the rearimaurefsa%e Oa].c éohr?tztalsb{f tc':gl uzqt esuc:h as yellowish-

green, .
Moreover, a sighting device according to the
_ invention is preferably equipped with means for dis-
15 placing the'position of the aiming mark projected up-
~ on the output surface of the image intensifier tube,
e.g. in mutually orthogonal directions oriented sub-
stantlally parallel to the output surface of the 1mage
_ intensifier tube. .
20 For a better understanding of the invention and
to show how the same may be carried into effect, refer- .
ence w111 now be made, by way of example to the ac-
companying drawings, wherein:
| Figure 1 is a side view of a sighting de&ice,
25 with portions shown in cross-section}
Figﬁre 2 is é detailed, pertly schematic
cross-sectional side view of portions of the device
of Flgure 1l;
_ _ Figure 3 is a similar cross-sectional view
30  taken along line 3-3 of Figure 1; ,
Figure 4 is a similar cross-sectional view
taken along line 4-4 of Figure 1; and
Figure 5 is a cross-sectional view illustrating
-a modification of the light source assembly.
35 -~ . Referring with particularity to Figure 1, a
housing 10 holds an objective lens 12 of high light-
gathering'power and an image intensifier tube 14. An



|ng |nage forned on photocathode 26 is therefore a 15
el ementak areas. FEach of the fibres is sufficiently small so as not to

Jundaly limt, the spatial resolution achieved by the i mage intensifier tube

nosai ¢ of such

14,'Thefphotocathode 26 has a surface of photo- 20 . sensitive materi al
that emts electrons in a spatial pattern gorresponding to the intensity of

the optical inmage forned-upon it by object

\breeopt i g pl atﬁ%é\,. 3 Eﬁ{é a%ééhé’hféofﬁtf?@ﬁthéf 8héenghki YRt ysto 1ight
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SGCOI’] ary ectrons are acc

mtttag%lw%om.% % PhoteRathode 26 mounte the

rear surface of the fibreoptic plate 20 The result-
ing image formed on photocathode 28 is therefore a

- mosaic of such elemental areas. Each of the fibres

is sufficiently small so as not to unduly_limit the

spatial resolution achieved by the image intensifier

tube 14. _
The photocathode'ze'has a surface of photo-

- sensitive material that emits electrons in a spatial

pattern.corresp¢nding to the intensity of the optical
image formed upon it by objective lens 12 and through
the fibreoptic plate 20. A suitable photocéthode has
a sensitivity to light extending from the visible
range into the neér-infréred.spectral range;

. The electrons emitted from photocathode 26
impinge on the input surface of a microchannel plate
28 which multiplies the number of electrons by

- thousands of times through the known process of cas-
-caded secondary electron emission. The microchannel

plate 28 consists of millions of microscopically small
hollow glass tubes forming channels for electrons to
pass thrpugh. Thése tubes are fused into a disc-shap-
ed array. The walls of these channels are capable of
producing secondary electrons. A voltage is applied
between the two major surfaces of the multichannel
plate 28. i.e. the front and rear surfaces, so that

rou t he channel s



Bctrons; in

turn, are accel erated and, upon collision, generate still

nel surface to disl odge additional secondary elec- 10 trons- These

Qre el ectron
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m cr ochannel

These el ectro
screen 304poOs
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em ssion cent
simlarity w

plate 32 is also conprised. of ‘a

s. This process repeats itself, thereby producing electron .
n. By adjusting the voltage between the two surfaces of tthe
plate, the gain of 15 the nultiplier can be controll ed.

ns, now i ncreased in nunmbéed.and energy, inpinge on a phosphbp s
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the field of
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dinclude a tar
eyepi-ece |l ens

aéhecﬂ&'on I-tmpd/mgestmbuﬂﬂéeinpucosﬁrtuewéf\/\wﬂé %:ilﬁ‘b-dd Sgr ee

f rie i de- down

d‘l' lgiﬁ%l I é){eécj?# %é %ﬁeé&iérymﬁfgﬁ&&gﬂﬁda%l?h eg.g seen by a
e snmamm}e@w@ss otrenageelerateis rcam-quwheshshose

| e
L“?‘ﬂ‘i‘%i“’? himdiy: 5 %;;gﬁi%%. Aag°Collate MATLLS | rmge o

Ahapne) Furkace o t%ﬁ@i§aPPﬁéesS$°§ﬁaFWeeﬁeGYEOpt|c
rasars J ndieese cellée tiond, -igutung, UateVatked eifated and,” By

Gof o HLANAS JSHE AT pors et B, “TS%L, | o

rays 40 and 4PrQQﬁﬁ§(R§PQ&#§;$&§¢hfnnﬁheéﬁbynpandeyépgeeéenam@n
‘multiplication. By adjusting the voltage between the
"~ two surfaces of the -microchannel plate the. gain of

15

- the- multlplier can be controlled. These ‘electrons,

‘now inereased in number and energy, impinge on a

20

‘phosphor screen 30 positioned on the front surface

of a fibreoptic output plate 32. The phosphor is
suitably a yellow-green phosphor having a spectral

'“em1381on centred approxlmately around a wavelength of

‘550 nanometers. In similarity with the input fibre-

*optlc plate 20 the output fibreoptic plate 32 is

25

also comprised of a bundle of optical fibres 'so that
it transfers the image to the back surface i,e., out-

put face 34 of.flbreoptic plate 32, However, the

bundle is constructed with a 180-degree twist of the

' fibres,'inﬁorder“tb-invert, i.e. reorient, the up~-

side-down image produced by the objective 1ens.12,

- whlch would otherw1se be seen by a user.

30

Other known types of image intensifier tubes

~ 'whose construction is dlfferent from. what is describ-
- ed above ‘can be substituted for the one 111ustrated and

'idescrlbed

35

The intens1fied image of the field of view form-
ed-at the output surface 34 of the fibreoptic plate 32,

representing scene 16 which - during use with a fire-
- arm - may include a target at which the firearm is aim-



along thelongitudinal, i.e. optical, axis for focussing onto the inmage &
outpbt surface 34. A erX|bIe eyecup 48 attached to the rear end of tube
fits' against the viewer's eye 38 to shleld it 10 from anbient |ight and
to reduce illum nation of the viewer's fguxe The "eyepi ece I ens 36 has a

| ong:eye relief and large exit pupil, so that users wearing corrective
eyieg) asses 1needecmpt i@r pﬁé;ébeed ﬁytcesepgecesnehbe 36y touthéd eykb 38

Cupport < the. |1 Ghi® WiFudr o, 88 ErhSaptidaiiF, SobiC oI IR RN 0, )

as it is pref- @m@bﬁ? a round, very small spot, may convenlently be

referred to as an ai mﬁﬁeﬁ?écepéehé §655§'86dnt€d29n afieleypildleP Wudd ght
source ass 50, hence the_ aim in ngnth respect to -

housi ng 10. The4§é§§EﬁhtHEfe?@sl%nb?egg?ab?ﬁknﬁga & housi ng
10 is rigidly fagetbtipe ambvabhe along theWbpngihadpaalt,i aneqf optd callyi ng

k - d d
Mndage i o 19 Fator odusding ohbS, Phe o1 hRsl RR PRy HuraRe 00"
assenbly 50 conddi seb mex:gmeeeryecung‘lai attached) tQZthgcme'd endt of he
upper end of th@uwlwdﬁeel &gaﬁﬂé’@eé%éa?i@ﬂéil% é9e B o° shawaa grd 30

of hol der %ﬁ recessed erture i connunlcates W th
the out puttPend %F°@kﬁ@?¥ﬁ%? &Rt 2R H?oasducev HFHméﬂéFFGPe°§6 the,
optical fibre Sgiewelesdfacet i Chhéyeyoppboeclbysageopagua Nong ryeadhesi ve

om0t “opt 1 cat $EEISE AL TP 8 Ex PP TR0, T30, shRE AUEEE Wating (e PON
out put f rom t hecaixrictive déyeglasses gnee@eaqtdpmssh&helr faces
agalnst the eyecup 48. '
15 : Referring now to Figure 2, there is illustrated
the mechanism which supports the light source assembly
50 for producing an aiming mark which, as it is pref-
erably a round, very small spot, may conveniently be
referred to as an aiming dot. As is described in
20  getail below, light source assembly 50, hence the aim-
ing dot, is movable with respect to housing 10. The
reason that it is preferably movable is that, when
housing 10 is rigidly fixed to a firearm (not shown),
the position of the aiming mark - or dot - is suitably
25 adjustable to compensate for elevation and windage,
| i.e. to take into account gravity and wind forces.
Light source assembly 50 comprises a light-emitting
diode (LED) 52 récessed into the upper end of the
 eylindrically shaped LED holder 54. At the lower end
30  of holder 54 is a recessed aperture 56 whose upper
end communicates with the output end of the light-
emitting diode. Within aperture 56, an optical fibre
58 is held vertically in place by an opaque bonding
adhesive 66 which fills the remaining open space of
35 the aperture 56. The upper end of optical fibre 58
abuts the light-emltting diode 52 causing the light
output from the diode to direct a light beam down the

5 46 which threads into the back end of housing 10 so as to be novable @




1 'ength of the optical fibre 58. Upon energi sation of the light-enmitti nb

diods) the lower, i.e. output, end 62 of the optical fibre 58 becones:the
-ai- dot because it forns a bright beamof |ight appearing as a .dot -
whi as described 5 below, is inaged into the viewer's field of view
The di ameter of the fibre 58 is preferably quite small, suitably in the

range from 0.0003 to 0.010 of an ingh.g (0.00076 to O. 0254 cm), so as to .z
provide an ai mggadot ‘whi-ch  does _not obscure even small targets, e.g. an

ai ni ng dbt ‘ptengkhbr§ kbel Qpé'ré-lcatlhzfﬁ-bé'eoﬁs-of an |nch (0 0305 10 am) or

no |arger even thggm.peg%{%%ht BCHhd Qi&?t'aémﬁﬂib t ng - di ode
52 is selected to ﬁ?‘one speC| | ¢ col odr, such as \E}\'ﬁfgch '

contrasts wi PPERUE ﬂﬁrﬂm%d’eﬁ?ﬁ%ge

intensifier iﬂw Xm‘éiﬂiﬁ? a%bsbﬁﬂ)&d B8Yadseritsyl to
.:Idjmurs];t %e% Q/nof Pgﬂ %Stgsout Eug H‘P&Q eggléggg an therel§¥I g;l t.he
flare. The ﬂw«fmseomqﬁﬁd:mylm Sl §1i1(ta5 ﬂﬁwﬁ(ﬁouhlch is
uSeO 197 % g 1630, B (AT, o T s or hCege T 20Es o]
size, high mcgfhdamaimw Bohvwhnahrdaescpntr ebscmetevenzimll ta_rgetsi,l ght in
tcgﬁblbﬁgn \IMe“a% |s a par%%léﬂ&ﬁbﬁl ve M rror P“ﬁggneg B?‘é’j“
subst ant9 al | )50 NG darger even thanQ.930 Qﬁwenlm (%Q?ﬁg qmé -optical axis
92 through the eyepm&e;im-e”&téﬁngndiwetez ygeggaegtgaet%% Thus, the
| i ght- dot produced at ouiput end 6 ected along the optical axis and
appears to z?qfitfeﬁe’rg%s%é VPR, ¥%°f¥%9dg°£¢'“%e§}‘ﬁ 85, refuaWhieRye of the
out put end @bnurustsnwitn tuptiunnow+ggeéﬁtcoleﬁheoueaﬁecwﬁwpﬁv mrror 64
35 s sUPRQLIAT SRSl "y PRROSE 1R¢iR181 PA P! %&'b%di‘i SUan inten-
15 - sity control, not shown, may be used to adjust the
intensity of the light output from the diode, and |
‘thereby of the aiming dot, to optimize brightness.
and contrast, and to miniini_zej optical flare. The
diode is connected by lines 53 to the same battery
20 which is used for energising the image intensifier
tube 14. Among the advantages of a light-emitting
diode over conventional incandescent soi:rt:es ére its -
- small size, high brightness and low power requ1re-
ments.’ : : :
25 . Light in the bean_:_ leaving the output end 62 :
of fibre 58 is reflected from a beam combiner which
is a partially reflective mirror 64 which is tilted
at subst_antialiy-és degrees so as to. direct the light
along the Opt;i.éal-axis- 92 through the eyepiece lens
30 36 and to the viewer 's eye 38.. Thus, the light dot
- produced at 6utp_ut end 62 is projected along the .
optical axis and appears to a viewer observing. the field .

of view as-a virtual ima_.ge of the output end 62, con-
stituting the aiming dot. The beam combiner mirror 64
35 1is supported by being bonded to the slanted edge sur-



8. 1

face of -an ‘obliquely cut tube 66 which is, in turn, rigidly fasten

o)

to housing 10. The beam conbiner mrror 64 is a wavel ength- sel ective,

di chr-oj

c, mgrror which favours re- 5 flection of the light of the colour

enitted by the light source, i.e. diode 52, and which favours trans- "

m ssion of. the light of the colour of the imge pro- duced upon the output

suwrface of the image intensifier tube 18+ For exanple, wth the
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t 5 d b sl mt ddyea- ded
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upwar dl y and ddnhﬂékqnyointbﬁrbigbt efickhadpadonsnofadheo imaigehtProt n t he
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‘source,
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eetivey,ch-Beaft for DAFFPE, ¥h1EL VoW H BT and

source can ced

i
{epr csont 6d by THE®oh T SF “eRgnphe, cuk th, bhe aBOTRIdene T iR, 1HRESc

viewed scdft leintessifienntube l4chavidgia yelilbwagreen bmmpntxmmtge<on

e%xg&t gigﬂét ngi%%g n%iéﬁg‘ 32 em!i%gghgorm ile Pdd OF 64 O

O | age out put surface

occurs when th
fibreoptic end

34, shown as "aSPe@trak’regiapecdi tEpjcadr beappcompbines pizqen .

wor ds,

rom peam C Iner mrror

the desiyakl® BFhHSHI®Nhot& than 90% of the green light and
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. reflect more than 90% of the red light. The mirror

is suitably made up of one or more dielectric layers
supported by a suitable transparent substrate. Such
beam combiner mirrors are well known and available
from many commercial sources.

A support block 68 for the light source, name-
1y the diode 52, includes bore 70 into which is threa-

ded the source holder 54. By rotation, source holder -
- 54 can be displaced upwardly and downwardly in bore

70. Such adjustment as to height - in the representa-
tion of Figure 2 - is made by the manufacturer until

the viewer can simultaneously see both the virtual 1mage

of the aiming dot represemted by the end 62 of the

1.op;ica1 fibre 58 and the image of the viewed scene
16 in simultaneous focus. This simultaneous focus'

condition occurs when the optical path lengths from

_ beam combiner mirror 64 to fibreoptic end 62, and from

beam combiner mirror 64 to image output surface 34,
shown as "a" and "a'" respectively, are approximately
equal. In- other words, the desirable adjuStment is
reached when the virtual image of optical flbre end
62 formed by lens 36 is located at output surface 34.

. Such an adaustment eliminates the parallax between the

v1rtual image of the aiming dot and the viewed scene,

r’egi on,
» nore than 90% of the green

f ope or, nore tric,layers. suppqrted a suitable
sef FeBrof p %

4 n ot her



" descri bed. The source sup

d when the virtual image of optical fibre end 35 62 formed by 1 ens

| ocat ed at out put surface 34. Such an adjustnent elimnates the.

alY/ax between the virtual inage of the aimng dot and the. viewed scene,.
9\so’that the viewer can nove his eye wi thout causing relative notior

bet ween the image of the aimng dot and the scene. Once this proper focus

is establlshed by adj ust nent of the|Mx9I|on of holder 54 within-bore 5 -

70, hol der 54 ke 1 hat t bl h
for “exanpite. 189 5% the VITHT Cabaire 8 ¥he rhEbalsa cBiRg s bot uoch
hol der 54 andﬁaﬂ&;i«b d&#ranlbgﬁwzﬁntUhélgmage oft hheughimingt detcon- 10
-f f
| gurations_qfd g, Or[ﬁ’%ﬁg}:ﬁ%%oﬁréﬂéfswﬁgk 78C Q3L BTE sHe

as Its ends restin ui.de

surfaces 72 fd’rm-h&sfdﬁﬁﬂpé?ﬁ nehe Positienieh B‘Plﬁéﬁsﬁﬁg“’}ghiés §& seen

in Figuresd. Agetiiliel 54 as ﬂ&cketﬁhﬂx ythat dﬁoﬁﬂﬁ1oﬂx5in Rakt shiiaek 68
agai nst gui de ur f aces, 72 hou5|n 10 and Eggort bl ck 8 are

sui tably of al®m qﬁﬂQﬁﬁ \ﬂQ$$t*ﬁ¥ o?*a%P K B§ BEP Hﬁrﬁe&

anodi zati on S@ement)Qnﬁqktbetthmna¢emdﬁwgfmoegubdeweenfaoéde?254A smal
amount of Iubr&ﬁﬁ usgr as 20 - silicone oil, is applied to the area of
surfaces 72 whi cone |n slldlng contact with port bl ock 68 to ensure
snoot h sliding. RetaiBRERFTAngG 0% $Q E#%#reérﬁngrﬁﬂaé éf, Fhessonm

encl osur 2076 ‘Ga) r&ﬁlhﬁxs/\ndﬂame mﬁgdaén@neﬁévatﬂdhuaa gemeRghani sns.
Projecting from &Sla%gosure 76 a}:E\@f {.rrent 9 %\kgﬁj‘s ndage
adj ust - - ment Wﬂnﬁrﬁﬁ & ?ﬁrﬁﬂgﬁ Fike
encl osure 76. bas dhitmswends RAiegting om sv.p:hte surfaces 72 formed by :
: -~ an opening 74 in the top of hou51ng_10, as best seen -
in Figure 4. A retaining plate 75 lightly holds sup-
15 port block 68 against guide surfaces 72. Both the
- housing 10 and support block 68 are suitably of alum-
inium, with the support block 68 being hardened by
anodization so as to slide without binding on guide
__-surfaces 72. A small amount of lubricant, such as
20 - silicone oil, is;applied'td'the-area of surfaces 72 »
which-come,in-sliding contact with support block 68
" t0 ensure smooth sliding. Retaining plate 75 is pref-
‘erably made of brass. : :
“An’enclosure 76 covers the windage and elevation
25 = adjustment méchanisms. Projecting from enclosure 76
‘are elevation adjustment knob 78 and windage adJust-
‘ment knob 80 both of which are threaded through the
- 'walls of enclosure 76. As shown in Figure 2, a spher-
-ficalfprojectioﬁ 82 on elevation knob 78 engages a
30 :  socket 84 in a 45-degree wedge 86. Turning the ele-
| 'vationladjustment'knob 78 raises or lowers the wedge
- 86 whose slanted surface bears against a pair of cy-
lindrical cams 88 in the form of rollers. supported
“for rotation by brackets 90 on block 68, so: as to
35 . cause block 68 to move backward or forward a pre01se—'
“1y controlled.disqance in the directions of the opti-
;Cal'axis-92, i.e;'aibng-the-length of-housing'lol

ra.ph



ical projection 82 on elevation knob 78 engages a 30. socket 84 in a
45-degree wedge 86. Turning the ele- vation adjustnment knob 78 raises or X
J.owers the wedge 86 whose slanted surface bears against a pair of cy-
lindricdl cans 88 in the formof rollers supported for rotation by brackets
90 on block 68 so as to 35 cause bl o3R.68 to nove backward or forward.a

8?"’} "6, along 98| SrRYERIREceafngd 1o CoFFbEBERathe VErBTkeT, 135 0L
espondlng vplicemeéntli of ' pheceietuabf imdgevoft the admjogoddothdoximedng
dot formed by by AuE0%edd ewthyjpeaﬂggga‘%a@mﬁéﬁfe it 8413k’ dag cos to

the optical axi eyepl ece | ens e surfaces
oriented paral 1428%€e3$ htO o ¢c°PE}°%k|%Xiﬁhgzreguﬁyepéepﬁa ePﬁeagpﬁq@a

- distance bg - vged dguiaélgsﬁi@fa@asam oytentea bﬂﬁﬁlﬂi@lr tonithe Q@It-].cﬁi ant as
the fibre optic en

adj ust nent knolply X ﬁbén%%s ﬂg f‘sgtﬂggdfégdpp S Béﬁ?ﬁ% rtual

i mge of the aiweery a:ltxnlmgntidmsez mﬂdcesenﬂeceglehsssmreminﬁefcm'ﬂ ng to

Fi gures 3 and t _ 0 ieri cal
broj ection 94 5% td té%si‘g‘g% HBte \bPERYcend] 5 TBFhLKRO Ink0a1gnR WRACM O
Tur ni ng- t he wi Nk Lklrﬁ%ﬁvkﬁh%nSGGéHESEGn hEnQRp78por ASpithwe de—

slide al onm QUIG&né#rfé&@ﬂi?ap @féntvetselvﬂ-euameihagat bfof:nbolaaméo
that is, in a djrection, @gr culqé g g tion,caused by the elevation.
adj ust ment  knotf98 TeMRd yP BrLRE- Egn Pﬁ&? i‘mage of .the aining
dot to the left or ridghefefring VOembgureg 8oanhdo#l, cdtr dsaseen dhatthe

el evation knobnv?df%@ge Oidi‘bs? Héaﬂ&oisnga ﬁQs &hﬁpﬁbi'tlk!i'l b¥dectidde

fibre output e e ai mng
94 which engages a socket 96 in support block 68.

15 Turning "the windage adjustment knob 80 causes the sup-
port block 68 to slide along guide surfaces 72 trans-
versely to the length of housing 16, that is, in a
direction perpendicular to the motion caused by the

. elevation adjustment knob 78, thereby mbving:the vir-

20  tual image of the aiming dot to the left or right of
the viewer. By controlled rotation_of the'elevation
knob 78 and of the windage knob 80, the virtual image
of the fibre output end 62 forming the a1m1ng dot can

' be superimposed on a target within the viewed scene

25 16. Thus, displaclng the image of the aiming mark
projected upon the output surface of the image inten-
sifier tube to compénsate for elevation and'windage is
achieved by displacing the aiming mark source, namely

_ fibre output end 62, in mutually orthogonal directions

30 oriented substantially parallel to the output surface
of the image intensifier tube.

. As shown in Figure 3, a coil spring 98 is at-
tached by one of its ends to a corner region of en-
cloéure 76 and by its other end to support block 68,

35 so as to bias the block 68 against the w1ndage adjust-
‘ment knob 80 and against wedge 86.

Figure 5 111ustrates an alternatlve embodlment



-be superlnposed on a target within the vi ewed scene 25 16." Thus,

the i mage of the aimng mark projected upon the output surface

- of t{heaioge inten- sifier tube to conpensate for el evation and wi ndage is
achieved oy displacing the aimng mark source, nanely fibre output end 62,

[ l'y orthogonal directions 30 oriented substantially parallel to
the output surface of ‘the image |ntensii|er tube. As shown in Figure 3, a:

coi | sprlng 98 is ‘at- tached by one Of*TtS ends to a corner region of en- -
cl osure 6 araf tay lighthrcedassemhbpotorbpnodueang?,i Lightabeam bi as thé/

- bl ock 68 agai gpﬁ?e digst b 8 ge 86.
Figure 5ill ﬁa‘% es an er%a?#;é/eajéﬁﬂé &89 Qn ﬁ.gﬁ%@ i ght
sour ce asseniBt ¥eal pfihbre i h@sab¢¢gh¥‘ebb&¢(¢dbw%ﬁhcénsml@s dﬂa& ai mi ng

dot.” I'n Fig i S r aged aque disc
100 havi ng a?;?g%%%% &%giﬁﬁ%ﬁ?& rmbgﬁtggdfgg ie wﬁ?ﬁnﬁer of ! '

r ecessed Saperthf Sheulder, of u’r‘%ciﬁe‘? SEPETLRT B aP6 o bﬁpﬁﬁ'é"“F’PgﬁtQ?em tting
di ode 52 to fiw rmndmmtéweuy cmt11gmtnenitemgnumodéoszwtbcf2dm pro-

ectribed spf et el doE Sl HLEE AL F1itRE 3 BriaRE T B
aperture 102jecqadﬁintnﬂ§hértinldommsvicﬁ ol 0intensiffielr tab@0q4 to

0.0254 cm). %J%éﬁ%ﬂég’esdf%‘?" aser&?& thrggwigﬁnﬁécbgkg%%&pl i ers:of

conponents used 1n nolo Si"ze and

li ght wdbght f3bnene theifiameter of the WBtutﬁelgzeésnPreﬁﬂ‘mhlcn make it
particul - arlggoguig Yo Y PP b dd fi:?cﬁ‘”ﬁo 360%9%0 Thgs3mBly, ySi ze of

the ai m ng dot mnll not  obscure.the tar- _ I S supef i nposed.
Its brlghtne§§°h apertures are available through commercial suppliers

of components used in the field of laser technology.
| - The compact size and light weight of the sight-
15 ing device of the'present invention make it'particul-
' - arly suitable for use on a rifle and at night. The i
small size of the aiming dot will not obscure the tar- '
‘get upon which it is superimposed Its brightness :
~ and its colour, when contrasting with the viewed scene,
20 make it particularly suitable for fast, accurate aim-
ing. '

" Although the present invention has been des-
'-cribed and illustrated with reference to. a particular
embodiment many. modifications apparent to those of
25 B ordinary skill in the art may be made without depart-
'ing from the ncope of the present invention.

35



and its col
‘particul arl

our; when contrasting with the viewed scene, 20 make it
y suitable for fast, accurate aim ing. Al though the present -

¢ nvention has been des- eribed and illustrated with reference to. a

parti cul'ar enbodi nent,  many nodificati ons apparent to those of 25

ordinary skill in the art may be made w_thout depart- ing fromthe seope of
thé'present I nvention. 30 35 -12- T &Aarvs 1. A si ghtiing device
cqg9r|5|ng aPLAfmMSe intensif- ier deV|ce capabl e of rendering a target
visible at anoutput surf f H devi ce_under, _condi ti,ons QOI 5

i |l uninations and ﬁean@ ?ggthagu gvane FPERF éﬁéﬁ‘aﬁﬂ-ﬁﬂﬁg nsil-=

subst anti al

| yiet déeiocel pdapabléaoe génderingage tiargets ivilisdblec\dtcan sai d

ohed 09 ThancoRebRt SeRfadl Sk ehRCAIRE HRRBHIROHRIE Be ¥ Faal D |
s e
fn nti181 u

eyepi ece | ens

e VI.ewer serve a virtu I mage of t

aimng mark simtensifiescdevicencsaidgimag ipgemeangu coFprigdadan he i mage

15 intensifi
an opti cal

i mage of an PRt oPur %p?gcﬁﬁeftﬂPge intepsd;

| e4y&iYbE€ 1€ns 'Eh:ébﬁ hi WHiGHY ACiewee’ Jahd ob‘éelrlv@ Rhk oMterein
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ding to
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to claim1,
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light source through the eyepiece lens, so that'the_viewer
will observe a virtual image of the aiming mark super- '
imposed on the image on the output surface of the image
intensifier device. '

2. A sighting device according to claim 1, wherein
an optical fibre is provided such that the image of the
aiming mark is an image of an end of the optical fibre.

3. A sighting device according to claim 1, wherein
an aperture is provrded such that the image of the aim-
ing mark is an image of the aperture. '

4. a sighting device according to claim 1, 2 or 3,
wherein the beam combiner means comprises a partially.
reflective mirror. )

5. A sighting device according to any one of the
preceding claims, wherein the image intensifier device
is operable.to produce upon its output surface'an image
of one colour and the image of the aiming mark is of a
contrasting colour. o

6. A Sighting deVice according to claim 5 when
appended to claim 4, wherein the partially reflective
‘mirror is a dichroic mirror which favours reflection of
the light of the colour of the image of the aiming mark

and which favours transmission of the light of the
colour of the image produced upon the output surface by
the image intensifier tube. '

R R T



conprises a partially. reflective nirror.

e according to any one of the preceding .
s, vvherle nl "Iﬂ 'I]ensifier device is operable to produce upon-
|ts output surt ace an M nege*of one col our and the inmage’'of .the aimng ‘mark
is of a contrasting.colour. 30 6. A sighting device according to
claim5 when appended to claim 4, mherﬁyn the partially reflective mirror ./ -
is a dichroic nmirror which favours r&f @ )
Eﬁe ggagf ?f thefaLﬂlAgsﬂghklagddUNUCb arcording ssramgiane off ttiel i ght
the: col our of _the e _pr URO sy f I mage
i ntensi fi er PEBESAING. Egag & g#% R % a'hlt#et %d\%%ee %%c%?%ﬁ%nbggfany gne
Ff Lhe precedlmgghtaemtttmhgrdunda hsgmmqymﬁaﬁaﬁQ1R#Rﬁﬂ@#rﬁhﬁ fmage:
ight-emttip d ed to produce the inmage of the aimng mark. '5
8. A 5|ght|ﬂg géglgéhgcgoﬁé#%g to claim?7, when apgended t0 claln?S
wherein 5he |ight8eni Atsngh&maedsylagemq;Q@%rﬁq SXRAM | Gnt VRS t he

i mage i nt ensa%gsﬁadavwecualepsr AR UMY A By~ AR PLAI 0k | B
i mages in a cohtrasti'ng col our neEqﬁtln dev1€e accor di ng

" to claims8, QHEFEPﬁetHE Pﬂéﬁerﬁénéﬂﬁpﬁdqﬂﬁmtqqui Bt the

{ﬁage |ntens?&?ﬁ&etﬂbeog&thhFOWbS@m@?&@meZHl 1ﬂ%anﬁpmtmpubﬁace ‘tmagesi ng
0 any one o e e ¢l ai.ms._and conprising nmeans for displacing the
15 I mage oF t e gPﬁFﬁ Eﬁg cofpur. sighting device according to claim

10, whegg- in thegneanssﬁghtdnspﬂammq;tau;ondgﬁgcﬁ0t¢¢asmn8nQWhe:R1ns

operable to ghgpLQQSe Bgneggggé %d@&lgﬂé36ﬁ¥ﬁﬁtmgﬁgtace of the 1mage
1ntenszf1er tube is yellow1sh—green.
10. A s;ghtlng dev1ce accordlng to any one of the
precedlng claims and compr151ng means for dlsplac1ng the

15 | image of the almlng mark. _ S
| 11. A sightlng dev1ce according to claim 10, where-
in the means for displacing the image of'the aiming mark
is operable to displace the image in mutually orthogonal
directions; so as to permit-compensation for elevation

20 and windage. - | - o '

' _ 12. A s;ghtlng dev1ce accbrding to claim 11, where-
in the means for dlsplaclng the image of the almlng mark
include a llght source support block for holdlng the
aiming mark guide surfaces upon which the support block

25 can sllde in one and the other of the two mutually
orthogonal d1rectlons, means for controllably moving the
support block in one of the dlrectzons, so that the lmage

of the aiming mark as seen by a viewer moves in a first
dlrectlon,_and means for controllably moving the support

30 block 1n the other dlrectlon, so that the image of the
aiming mark seen by a v1ewer moves in the. dlrectlon at
rlght angles to said first dlrectlon.

13. A slghtlng dev1ce according to any one of the
.'precedlng clalms, whereln ‘the image of the almlng mark

35 is not substantially greater than 0. 010 of an inch

(0.0254cm. ). | |
14. A sighting device substantially as hereinbefore

ction of the light of the col our f-a
o

L2



gdirections, soas to pernmt conpensation for elevation 20 and w ndage. - Vo
12, A snghtlng devi ce according to claim 11, where- in the neans for é>4
dlspPaC|ng the image of the aimng. mark include a |light source support

bl ock for holding the aimng mark, guide surfaces upon which the support
bl ock 25 can slide in one and t he otheyy of the two nmutually orthogonal
dlreetlons means for controllably noving the support. bl ock_in one of the

digectionsl sdesenibede withyrefienancaitd iPaAscdPaneingdsavieger noves

ina first directiqs, apdfmBaard Havi raaldlajnwm@vaékglé@eaééw&iﬁ 30
bl ock in the other direction, so that e image of the aimng mark seen by

a viewer noved9 AHENG P@bﬁﬁ@thPqﬁ I SIRAS 10 said first direction.

13. A sighting devi ce according to any one of the preceding clains,

wherein the inmage of the aimng mark 35  is not substantially greater than
0. 010 of an Tadckxt (<. @QM%M@M so%v eb?%@wabsmﬂ%ﬁﬁ

her ei nbef or e:;:.:’“‘ w 'Eﬂ g tinpuilpd tmerePyYiviter el
dr awi ngs. ViTearmhaving a sl ghting device according to any one “of

t he precedlng clalns. The text of the specification has been reproduced

by photocopying the applicants original typescript. It may contain a few
anmendnents which are difficult to read. The original typescript contalnlng
t hese anmendnents may be inspected on the pren ses of t he Patent Ofice
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