WD 2005/ 069056 PCT/ FR2004/ 053434 MODULAR VI SUALI ZATI ON DEVI CES The field of
the invention is that of display devices for troops, notably for infantry,
designed to 5 inprove their capacity to advance and to shoot on their
daytime and night- tlne m ssions. A nodern |nfantrynan must be, ¢ %gable of

acconpllshlnﬂov%995 Q690P8s of nissions and these WFTFRMNAIMAZIIhs
require various types of display systens. In the daytine, when taking aim
with his weapon, he nay MODHRAR, VISUALIZATION: HEVICES order to overcone
this drawback, a video camera, that can for 15 exanple be a CCD (Charge

Coupl ed DBVICE) canera, i s _nounted on the barrel of the weapon. This canera
is coupled to a firskenbred ff dFlpl ApVesFies ﬁﬁthBaFnoﬁrQﬁﬁP%ﬁYone of

his eyes. Thisvdeyiceoal |oySopde nsekBLor ddr taxk@a@tfryat dtefﬁgtn@rcget’éof rom an
of fset 20 p05|t|on d conseq uentl¥ to shoot at_the sane i

I
rena|n|n95prb?85?g F1hi GAPECHAYo 8eFdW8nF§c@Wﬁt§te5ﬂF§“éthh%%elrthe
i nfantryman dugtibe andponsgksstomeohinsfbhsvi sion systens called |ight
intensifier systems. These can be 25 either nonocul ar systens, in other
words disposed in front of one eye, the second eye remaining free, or
bi nocul ar systens, i%A ofttoele rwor dsn th spogedh | nmiusont loé baphbéyes OIUring a

Tonocul ar eV S8 A TBRAot ha 2oL dr or b Rl Neal A waE [ AT or TS on

nonocul ar devi ce e So mai nt ai n V|S|on in
the eye WthBariene ndhsEdLPEF dEGdBEreThiyS I ieaiScark YRfsve Cf%rv@*%plf\@’e easily
by nai ntai ni ggs@egbear perception of the terrain, obstacles on the ground
and 35 tree branches_situated in his |nned|ate environnent, in other words
within a perimeter t¥pichalfy pé§§lﬁﬁan ghepet Cekingni Rif niHth WiR fiel d

of vision al geapbhpWee may become a potential target. In order to
overcome this drawback, a videc camera, that can for
15 example be a CCD (Charge Coupled Device) camera, 1s
mounted on the barrel of the weapon. This camera 1is
coupled to a first monocular display device placed in
front of one of his eyes. This device allows the
soldier to take aim at the target from an offset
20 position, and consequently to shoot while, at the same
time, remaining protected.

At night, in order to facilitate his advance,
the infantryman must be in possession of night-vision
systems called light intensifier systems. These can be

25 either monocular systems, in other words disposed in
front of one eye, the second eye remaining free, or
binocular systems, in other words disposed in front of
both eyes.

During a mission comprising a large number of

30 movement sequences, the use of a monocular device
allows the socldier to maintain a wide field of vision
in the eye without the monocular device. Thus, he can
move forward more easily by maintaining a clear
perception of the terrain, obstacles on the ground and

35 tree branches situated in his immediate environment, in
other words within a perimeter typically less than 5
metres. Maintaining a wide field of vision also allows
the soldier to be vigilant for possible aggression from

the sides. Display devices with 1light intensifier



the soldier to be vigilant for possible aggression from the sides. D splay
devices with light intensifier - 2 supply an intensified i mage having, by
design, a nuch higher |um nance than the anbient |ight. Consequently, when
the soldier lifts up his nonocul ar display device, a certain tine is
required before the eye that was 5 observing the intensified i nage adapts to
|l ow |l evels of |ight. The free eye that % § al ready adapted to the darkness
allows the soldier to reduce his tinme to adapt to the darkness. On the

ot her hand, BhLgPtyViasi Ot (WOCiH & SiRkge HA Rl erbpdapkegnt 0 A mstNs
conprising a laﬁge unber of ‘ggservatlon se uer]ﬁ%sh.r Bi pocul ar vjision allows
a higher vi 8UaPCEontBr{ a0 St He BbskP Y atlMBASEE ¢ oot @S eANTF bhtrent |
typically of whbe ohdesodtii2@0 lmftCongeduentignodul aar dérspabesévensure the
15 success of the vario m ssio : [Wal? ry , ev | di spl ay
devi ces are ?exﬁﬁ%%f Flcﬁﬁﬁgntfé,qﬁﬁﬁhJ%?gpF§§%§§st€§§ ﬁ%%% ??gﬁue%§$y used
are eitheb inagervingenbef iedenisglited smeyebianiagilsart drovhelemetigli Pl ays.
However, none; th Vari.Qus st c b t ry ,ou Il the
dayti ne and %%8 %Jtﬁﬁgan?§§%5n§§§s t eyagre§%g§%ﬁ%d?% oJ%ﬁﬁn ? i%hgddition,
these are Q8AEKBEF adseWy ARG BAILKY ey dremedunse i) tedte ofot #@aPhventi on
is a nodul ar +oSygtenregsentially conprising a first nonocul ar device 25
specifically dedicated to daytine nisgions, a second npnocul ar nodul e

speci fical |y dedi cat®d t&enigten i AeRdapprtPRETYoRd ONt K- | ®FC of t he
two noduhes béetarngdaphiedocw aiisdiisplsaycigica.ng ndekedsgd hsmbepdut ar

equi pnent has, cl ear advantages provided by the . 30 fol)low ng features:

nonocul ar niSRFG5V§F68nu§Sﬁ PIFEP - MoV EmEY: 24t Vﬁﬁﬁﬂﬂ %&%?W%ﬁ% %§%h?Fee of

any devi ce; vbenetul aomfioght virsi obheisebbbetwvatliong- of the remote
environment, typically of the order of 100 m.
Consequently, 1in order to best ensure the
15 success of the various missions o¢f the infantryman,
several display devices are required. Currently, the
display systems most frequently used are either image-
intensified night-vision binoculars or helmet displays.
However, none of these various systems can be used to
20 «carry out all the daytime and night-time missions as
they are defined above and, in addition, these are
generally costly and bulky systems.
The subject of the invention 1s a modular
system essentially comprising a first monocular device
25 specifically dedicated to daytime missions, a second
monocular module specifically dedicated to night-time
applications, the combination of the two modules
forming a binocular display device. Indeed, this
modular equipment has clear advantages provided by the
30 following features:
¢ monocular night wvision useful for movement at
night with one eye free of any device;
e binocular night wvision useful for long-
duration night-time observation with an excellent
35 wvisual comfort;
s monocular offset targeting useful for

shooting while, at the same time, remaining protected;



duration night-tinme observation with an excellent 35 visual confort;
nmonocul ar offset targeting useful for shooting while, at the sane tine,
remai ning protected; - 3 ' binocular offset vision useful for |ong-
duration observation while, at the same tinme, remaining protected. it
shoul d be noted that this nodular 5 ar rangenent allows the soldier to only
carry on his helnet the nodule that is useful for the current m ssion

whi ch spares himfromcarrying an additional weight on his hel met when he
only needs to use a si bghecufamnoculfdsedi spliay cdevise fu0 Mwe piecgsely, one

subj ect of t e LoYeR! LAl a<a fi AL Ionaqul AL, displ ay; devi sencopprising a
mechani cal body, "an i rage source, ré1ay optics and an ~eyepl ece, B i mage
fromthe i ragsoseaited-being collimated by the relay optics and the eyepi ece

towards 15 the eye ofian ghsgiMer.pehargstegqi zeghip thatithe rghayaroptics
conprise a sem -reflecting Flane prism that the display device conprises a

retract abPe prégegemgat e diheposeddiart teht OByt Hedkaydon his

sem -refl ect hBGmeRr i sAeANACHAAE t BRaBEChANi Gakchodyreenpehsescieedani cal 20
coupl i ng means designed to attach secqnd di spl ay, device to.the said
monocul ar di BAFEY SBeVTLECh ARGERES Shb] edtioBY THESYHIGntAon>faL b ABAb Ul ar
di spl ay devi eeigamprinsiig adiechanileal Hzodyhly@mdadambgeto Sosk ce, sirbay optics

and an eyepi%% ig@geﬁfrogEZS t he i mage source being collimted by the

e, the
rel ay optics Eﬁﬁu?ﬁé 8de “Conards the eye of an observer,

charact efilzed in thatlothepdiespkay ydewnee sehpdtsest athe etneetabbe peane
mrror dispoged wiLbin thenseRy, ORGR AN gk dhe mBARANIGAl, Dogdy

conprises 30 nechanical coupling neans igned to attach a second display
devi ce onto fMREhsaigaforivid aradi $ppay dominge, relay optics and an

eyepiece, the 1image from the image source being
collimated by the relay optics and the eyepiece towards

15 the eye of an observer, characterized in that the relay
optics comprise a semi-reflecting plane prism, that the
display device comprises a retractable protective
shutter disposed in front of the said semi-reflecting
prism and that the mechanical body comprises mechanical

20 coupling means designed to attach a second display
device onto the said monocular display device.

Another subject of the invention is a monocular
display device comprising a mechanical body, an image
source, relay optics and an eyepiece, the image from

25 the image source being collimated by the relay optics
and the eyepiece towards the eye of an observer,
characterized in that the display device comprises a
retractable plane mirror disposed within the relay
optics and that the mechanical body comprises

30 mechanical coupling means designed to attach a second
display device onto the said monocular display device.

Finally, a further subject of the invention is
a modular binocular display device comprising a first
monocular display device placed in front of one of the

35 eyes of an observer and a second monocular display
device placed in front of the other eye of the said
cbserver, the first device comprising a first

mechanical body, a first image source, first relay



Finally, a further subject of the invention is a nodul ar binocul ar display
device conprising a first nonocul ar display device placed in front of one
of the 35 eyes of an observer and a second nonocul ar display device placed
in front of the other eye of the said observer, the first device conprising
a first mechanical body, a first inmage source, first relay - 4 optics and
a first eyepiece, the second device Ccorfprising a second nechani cal body, a
second i mage source, second relay optics and a second eyepi ece,

characterizedptickhatand &he it r&fayi )] cstpeNPrdes®ril Sedkvikefl ecting
pl ane prism the.optical power of thﬁ assegbbg formed by tgﬁefirst rel ay
optics and t RETPEFEL 8y ehi SEETE PEEREIEER Tt PYRE oft i EEFOPGWet™dPSt he
assenbly foreedrt8,bystbhendecontayelaytion | @hdand t becsadondyeyeptece; the

first displa i . ri.se .retractable protective shutter that can be
di sposed in Xng%%nggggg ggighggﬁi-reflecting prism the first nechanical

body conpkises first® iBenedhanitcalredeupl ionf imsanssomphiesgecdndseinspl ay

devi ce CO”prkéﬁieétiBStE@%h@bEQ‘Bh?ne mrror that can be disposed in the
second relay optics, “the sec né mechani cal_body al so conprises 20 second

nmechani cal coupling Pfe&hs iififeld Pevesufe th& t ASERBLAYr storfghaly ca
CQUP|in9 ”?aﬁﬁesu§hréﬁatrbm§y fprECEUnQﬁH|aﬁhéisﬁiﬂ¥tde¥%é§iééé besei t her
Gevi ce. 25 WHERCEREM [t THF SBPAy CASVIR s vF gFdfy S SATHGHedLPENERE second
, gl e secon
di spl ay deévi bg, thBesprohectielay sbtititer and tater getedd rykpdriceof the
sem-reflecting prigm,the plhane myrep,Lg al §9,f8bracted, g sen-
retractable protective shutter that can be disposed in
front of the said semi-reflecting prism,

¢ the first mechanical body comprises first

15 mechanical coupling means,

e the second display device comprises a
retractable plane mirror that can be disposed in the
second relay optics,

e the second mechanical body also comprises

20 second mechanical coupling means designed to couple
with the first mechanical coupling means such that the
first monocular display device can be either rigidly
linked with, or detached from, the second monccular
display device,

25 e when the first display device is rigidly
attached to the second display device, the protective
shutter is retracted in front of the semi-reflecting
prism; the plane mirror 1is also retracted, the semi-
reflecting prism occupies the position of the plane

30 mirror before the retraction of the said plane mirror,
the images from the first and from the second image
sources are transmitted through the first and second
relay optics and the first and second eyepieces by
reflection off and transmission through the semi-

35 reflecting prism towards both eyes of the observer.

The invention will be better understood and

other advantages will become apparent upon reading the



reflecting prismoccupies the position of the plane 30 mrror before the
retraction of the said plane mrror, the imges fromthe first and fromthe
second image sources are transmtted through the first and second relay
optics and the first and second eyepi eces by reflection off and

transm ssion through the sem 35 reflécﬁiﬁg prismtowards both eyes of the
observer. The invention will be better understood and other advantages w ||

becom%‘I app?r Q@&cbli?@ﬂilbﬁadjk{i& _titaﬁnm?s, d%&%rsieﬂlftieﬁln ddaty Lr%ﬂl?_y\ﬁni'@:[@éent ed as
a non-firmtin exa and w rererence 1o € appendeg tirgures, In
which : o Fi GUPBPLSSHBYs " 11 req EHRITI o 861 CEPeBASEo o 1o The

i nvention; *wkighre 2 shows the said first nonocul ar device attached to a

hel met; * Figure 3 spo econd cul_ar vi.ce cC i ng t
invention; 10 * Figure¥§g§ﬁ§m§?thg%§§%d §bc3%§%%nu%§h%éﬁfgevi%%vﬁ% ached to
a hel net; 5* &tgaréisgshowsha bhuesulbanidevice according to the invention; 9

Figure 6 shows the sai @'iQLQQCUbar sHBYAsCe thkd @ﬁti%?hepif a fEhoELadhe
bi nocul ar assenbly 1 is Conposed of two nonocul ar nodules 2 and 3.
Consequent | ydeBaeh abBarbedntist 2bBeaBFE/to operate in both an aut ononous

manner 20 and al so i& aigaupl ed NBABRE VWhensébend WomshsPhayr n@shkiies are

united so as to fgrn1just ﬁ si.ngl e . binocul ar display device. These various
nodes of opBFaPFBn dr ECohf'§ HEUB"pdSEibl e by the use of a senmi- reflecting
prism 231di sposed i ne oRggatet he t¥bhodd nonecusatddeyécesdal hombagldhe m xi ng

of the images comng fromthe fiypst _and second display device. In Figures
L5 and e RRuERE) FERERECHY iy AgPE Ln8S

¢ Figure 5 shows a binocular device according
to the invention;
¢ Figure 6 shows the said binocular device
15 attached to a helmet.

The binocular assembly 1 is composed of two
monocular modules 2 and 3. Consequently, <each module
must be able to operate in both an autonomous manner

20 and also in a coupled manner when the two display
modules are united so as to form Jjust a single
binocular display device. These various modes of
operation are only made possible by the use of a semi-
reflecting prism 23 disposed 1in one of the two

25 monocular devices allowing the mixing of the images
coming from the first and second display device.

In Figures 1, 3 and 5, the following drawing
conventions have been adopted: the mechanical bodies 27
and 37 are depicted using fine lines, the image sources

30 and the optical systems using bold lines, the path of
the light rays through the various optical elements by
the dashed arrows and the detachable parts also using

dashed lines.

35 Figure 1 shows a first monocular device 2
according to the invention comprising the said semi-
reflecting prism 23. In Figure 1, the device operates

in an autonomous manner. It essentially comprises:



conventions have been adopted: the nechanical bodies 27 and 37 are depicted
using fine lines, the imge sources 30 and the optical systens using bold
lines, the path of the light rays through the various optical elenents by

t he dashed arrows and the detachable parts also using dashed lines. 35
Figure 1 shows a first nonocul ar device®2- according to the invention
conprising the said sem- reflecting prism23. In Figure 1, the device

operates in an autqgno . n [ ent.i.all y,60 j - . first
mechani cal body 27|deﬁ?€?§“ usiﬁgKﬁ¥%Hg§ﬁin%§a&n gﬁe“?%%%?%?d /é%%%é; i mage
source 21 dispesebinesite thesfbddyen7; 5 A first optical assenbly

essentially conprising Fikst nelad) biss 221 aiégbgtede%@i%e g and the
sem -reflecting prism23. The inmge source 21 can be a small-sized inager
with di mensi®B® Yt§%1cally of the order of a centinetre 10 which is also

referred to as a "mer-di splray’ . Asptil@xmat r bxsehbllyby aeddghtisouf ce that
can, for exangl

e,.be faorned by light-emtti,ng di odes, can be use or this
ni cr o- di spl a‘fl.m%%ilril?ragéfsgel (?/]ea}'ig O?Bjrc%xggpl e gfﬁﬁbe§y§ﬁdetc§r g?e‘{| ng
i nformati on &wodi Nige f semi arefbectingSpnbsmt 28l. on t he sol dier's weapon. This

|mge is focussed ingp. an.ipLecardiate; LUROBDY sty Tl Ay optigs 22 1n
the focal plane of a irst”eyeprece. The relay optics are conventionally
conposed of whklodsmsassond Gprilesldyl ahdiix@20pdetonpr issirntonéteed | enses.

A semi-repl egh{ g P5i 9Msd3 rd % dieaPased, yi 5hi\failb%sai%§>g% rqptpltrfs:sbcﬁfhi S

prismis a thin plane prismand is used in reflectin e.
coefficient BRtFEfI ettt oRYi 8 ArEhiRdSOUTEEr E8AL §@dh fHate¥amRlgh NS0 be

used in transgissd opynodeytdioiuit 3Ry favedss Ngcane mptisal Fakh wyey the
other. It Shﬁfégopgisplay. This imager delivers, for example,
images and targeting information coming from a camera
15 mounted on the soldier’s weapon.
This image 1s focussed into an intermediate
image by first relay optics 22 in the focal plane of a
first eyepiece. The relay optics are conventionally
composed of various sets of  optics 221 and 222
20 comprising optical lenses. A semi-reflecting prism 23
is disposed within these relay optics. This prism is a
thin plane prism and is used in reflecting mode. Its
coefficient of reflection is around 50 percent such
that it can also be used in transmission mode without
25 favouring one optical path over the other. It should be
noted that, in this configuration, half the luminous
power 1is lost by transmission through the semi-
reflecting prism. However, in order to compensate for
this loss of power, the imager only needs to have a
30 higher luminance such that the final luminance seen by
the soldier 1is adequate, which does not pose a
technical problem.
From the intermediate image, the first eyepiece
24 forms a collimated image at infinity seen by the
35 observer. The exit pupil of the eyeplece is
superimposed on the pupil of the eye of the soldier.
The depth of field of this eyepiece is large enough for



noted that, in this configuration, half the |um nous power is |ost by
transm ssion through the sem- reflecting prism However, in order to
conpensate for this |oss of power, the inmager only needs to have a 30
hi gher | um nance such that the final |um nance seen by the soldier is
adequat e, which does not pose a technidal problem Fromthe internediate
image, the first eyepiece 24 fornms a collimated image at infinity seen by

the 35 obsew@@etﬂi? %rﬁfoqltp' I TRE thRaweR esgni $eSUPLELEROSAGHOM t he
pupi |l of the_eye of dier., The depth of field of this eyepiece is

| ar ge enough PSPSSlﬁg ﬁ%ﬂ@éFWﬁ@tconfort The eyepiece can be fitted with a
f ocussi ng adj ust nentat Auebeaston@\qJMrazneara@gé@dmﬁrktb@r 225 Al lows the

optical assenb to be fol ack, into .a spa reduced t hi ckpess. The
P r st mechanPRALCBoay S GG 48 REvAAST RaERonbTHAl ch- SPE Ehe buppor
of the vabi ousdetedenh$ckotstshe system and their protection against attack

from Che external epyir TRt AbLGH, £a0 DRI 4 SULALLY AL SeuGLe.for an

infantryman on a mission. It also carries means al | ow aid
device to befunapieds wbighsesendhd @np@prde\nfcethérheaslelmn%l@n@nmt shown

in Figure 1. ofh%h%a'sg(%e?rm?ﬂd deyteg ﬁE%@eE@%ﬁ' %%%1%5&%6@%61@%?&53

protective shutter that 1's disposed front of the sem-reflecting
prism 23 mheﬁh?hee§5?Hnaéevﬁéél2°P§eﬁ§edwhh0%n %ﬁ@on%ﬁnu@aﬁﬁhﬁ%¥ar#%|s

opaque shut Eere@8S¥HeS ahh8 nTRGRIYGA dNWﬁfmﬂdéﬁbﬂﬁ £$6a§§@1ca£§ié§Ctlng
prism and, at thf sane t'nEH%P events ny 20 st light from ratlng
i nsi de the r&PYPLoPE; &€ansy {)%&%%tl g §ﬁﬂf%e 5c%ray b nd b@ nt from

the first meehanisadohbdyispiaghearriice FiThigs: Inedfismayebenot i ghohy
attached to EQeFighgebggy 27. In this case, in

The said display device also comprises a
15 retractable protective shutter 26 that is disposed in
front of the semi-reflecting prism 23 when the said
device 2 is used in an autonomous manner. This opaque
shutter ensures the mechanical protection of the semi-
reflecting prism and, at the same time, prevents any
20 stray light from penetrating inside the relay optics.
The protective shutter 26 may be independent from the
first mechanical body, as shown in Figure 1, or may be
rigidly attached to the said body 27. In this case, in
the retracted position, it fits into a housing disposed

25 in the mechanical body and designed for this purpose.
The first mechanical body 27 may also comprise
means for attaching it to the helmet of the soldier, as
is indicated in Figure 2 where the device 1is shown
mounted onto a helmet 4. In this case, the helmet
30 comprises a mechanical mounting bracket 5 designed to
attach the monocular display device 2. These attachment
means comprise mechanical parts allowing the device to
be installed either over the right eye or over the left
eye of the soldier. They may also comprise adjustment
35 means that allow the eyepiece exit pupil to be best
positioned in the pupil of the eye of the soldier. The
device therefore allows an offset aim to be taken which

is useful for shooting while, at the same time, leaving



the retracted position, it fits into a housing disposed 25 in the nechani cal
body and designed for this purpose. The first nmechanical body 27 may al so
conprise neans for attaching it to the helnet of the soldier, as is
indicated in Figure 2 where the device is shown nounted onto a helnmet 4. In
this case, the helnmet 30 conprises a nechanical nounting bracket 5 designed
to attach the nonocul ar di splay device®2.” These attachnent nmeans conprise
mechani cal parts allowi ng the device to be installed either over the right
eye or over the behtr eye @irekhe tsulsdizar.owiey vy nad:50nG0 NP4 fSEy agf ust ment

35 th | th i ' i] t t iti dinth

oupi | of thetBEe BrOtRE E8I ArepiarAateRdviBeh ABPRFonE al I ove an of faet aim

to be taken which iBigseéul3forhstwota ngewbnke, mahothéasangevioe, Beaving -

8 the other.gxs fitge, {husall Qg the mxhyssatety ofo.Lhe soidier to
a-whe oot i gure ?ar

be guarant eed when™s i ng. 3 shows "a“second nonocu evice 3
accor di ng>t omi REOE n¥ént iWdre Isonpre stad aseeerdctgllice am riorcadpledere the

sai d second dgviLereanibeycauphpd deQidel 155t 14 sphgyrdevicerie g Fhyoure 3,
the said second device operates in an autononous manner. It essentially
conpri ses: 95ACSBEonteheeharfRaratly 137 @8pi abEANPRCERe M2DNEFgurEt usi ng
fine lines;, &sAesecandyi sBgprsedsce 31 di sposed within this body 37; & A

second opt1 cal asserbl Y easenll ahli,<OIPl! g sepondcelay antl o5, 92, 2
deliverslbnt enguteedsinmggésneolihbe;external surroundings. It essentially
312" The upstr oam | cas™3T1CP AR AYS RS 0 B LHESabrrar 50 FhERdi ngs on
t he phot osenkbtliyve7;
e A second optical assembly essentially
comprising second relay optics 32, a second eyepiece 34
15 and the retractable mirror 33.
The image source 31 delivers intensified images
of the external surroundings. It essentially comprises
an upstream wide-angle object lens 311 and a light
intensifier 312. The upstream lens 311 forms an image
20 of the external surroundings on the photosensitive
surface of the intensifier that delivers an intensified
image of it on its rear face. When the intensifier does
not have an image inverter device, the Iintensified
image is naturally inverted with respect to the initial
25 image coming from the photosensitive surface. The
optical combination comprising relay optics 32, the
angled mirrors 35 and the eyepiece 34 is arranged such
that the final collimated image has the same
orientation as the image from the external
30 surroundings. It 1s not therefore necessary for the
intensifier to have an image inverter device. The
upstream wide-angle object lens 311 is fitted with a
focussing mechanism.
This intensified image 1is focussed 1into an
35 intermediate image by second relay optics 32 in the
focal plane of a second eyepiece 34. The relay optics
32 are conventionally composed of various sets of

optics 321 and 322 comprising optical lenses. A plane



surface of the intensifier that delivers an intensified inage of it onits
rear face. When the intensifier does not have an inage inverter device, the
intensified image is naturally inverted with respect to the initial 25

i mge com ng fromthe photosensitive surface. The optical conbination
conprising relay optics 32, the angled mrrors 35 and the eyepiece 34 is
arranged such that the final col i mafed image has the sane orientation as
the image fromthe external 30 surroundings. It is not therefore necessary

f_otr]I t he lintﬁ@&%&fabi@?)ﬁw&@p%gag% !?%5{56@?dd%’iﬁf_}ﬁin Tlaﬁﬁs@p%épg?
W de-angl e 0D] eC ens | S 1, ea.w a cussi hg nmechanl s 1S
intensified ?#%b%sisT?%cB§958CFhY8 QHTL85 pﬁ?e%ﬁe&ﬁﬁ? qnﬁﬁﬁglﬁvgégB%nd rel ay

optics 32 insé¢bendfoeahapiant bbda Sécemdbeyepigacd y3dttHuhakltay dptics 32
are conventi onal | onpesed .aof . various. se of . opti 21 .and 322

conpri sing o%??éci:a?goﬁ hsggl. dc lp":1 acﬁaeser'etlrrgc{igﬁl é:er%rr‘pifgr%%S Olsslatd'los%osletd W t hin
t hese relay fopsitstoThehpretegt dhepwisedod nmiehandaidepersderiodyf ark second
mechani cal bggdy; r spe rigigdl heg, t pr.t be 1 ;$3id body. is case,
in the ret ract%ﬁérg%[gi tion, hit %ﬁiﬁaﬁcnto a Rousi ng di sposeﬂlc‘%%ﬂ%rﬁue'

mechani cal body aHdrHesii§nedordiabhiy purpgoxded nighims FAet Quta¥¥dmgenent,

the mrror igheonstant! yspiptectedetrontiiep o1 6188 ophgbher it is in the
retracted position or not. Fromthe internediate i mage, the second 10

eyepi ece 34 fornms a CoPTi mdtéd i ABGETIESGiAtRNi t Y888 byPEhe P Yer. The
exit pupib oéyébeeeyepueckodrss supelnilipased adnddwe pupiinfafhitte yen of the

soldier. The depth of field of .this eyepiece,is large enough for ,targeting
comfort. TheP¥y eec8£>§2r8§ﬁ‘al T hEFY t BEPL L5 ?/\%t ﬁq‘f fSXﬁEé‘FﬁS atj ust ment .
Pl ane angl edsupermsos8&daldnowlidepoptiicalf 8Bbserbey ¢ hbef cdabdidrack into a

space of redyﬁgddeﬁphcgge%ﬁeld of this eyepiece is large enough for
targeting comfort. The eyepiece 34 can also be fitted
15 with a focussing adjustment.

Plane angled mirrors 35 allocw the optical
assembly to be folded back into a space of reduced
thickness.

The second mechanical body 37 provides several

20 functions which are the support of the wvarious elements
of the system and their protection against attack from
the external environment which can be particularly
severe for an infantryman on a mission. It also carries
coupling means allowing the said device to be coupled

25 to the first display device. These means are not shown
in Figure 3.

The second mechanical body 37 may also comprise
means for attaching it to the helmet of the soldier, as
is indicated in Figure 4 where the device is shown

30 mounted onto a helmet 4. In this case, the helmet
comprises a mechanical mounting bracket 5 designed to
attach the monocular display device 2. These attachment
means comprise mechanical parts allowing the device to
be installed either over the right eye or over the left

35 eye of the soldier. They may also comprise adjustment
means that allow the eyepiece exit pupil to be best
positioned in the pupil of the eye of the soldier. The

device therefore allows an intensified view of the



The second nechani cal body 37 provides several 20 functions which are the
support of the various elenents of the systemand their protection against
attack from the external environment which can be particularly severe for
an infantryman on a mssion. It also carries coupling neans allow ng the
said device to be coupled 25 to the f7rs¢ di spl ay device. These neans are
not shown in Figure 3. The second nechani cal body 37 may also conprise

means for at éﬁﬁ@kﬂﬂl' suteohhaihgkmeh ok Wk iseldiero ame iSyd Ndigaied in
Figure 4 where the device is shomn 30 nounted onto a helnmet” 4. In this case,

the hel met ECBRPPFE8E SYReERBATRAI TABENti ng bracket 5 designed to attach
t he nonocul ar di spl agigeyéce aho%emeatfhaehrremﬁd ﬁmr&mrdﬁgpmphani cal

t | | owi the d b t d eith th ht
Phe Teft 35 B9BL0F°t RE-Bol Ardr SEfhdy "M 16 a6 oo o il Lt Pl feans -
t hat alloﬁ/the eyephece exitopupal tdebichdest. pbslttbneq cas¢he pupi | of
the eye of theopoLelieL: Jhecdevige faerelopecallous, an Jpkensicl i g vi ew of

the - 10 erna surroundlngs to be de vered to ohe eye, i'le"The ot her
eye remains $¢@é-rgfé@¢élsgshﬁmsﬂmh83f|a@@ &h¢ théaBecamd thisplady islevi ces
when they argjassegblediby their coupling means 5 to form a binocul ar
device 1. In this case, the protective shutter 26 is retracted in front of
the seni-reflecting"®FismB3 akknafdtifitane S8Vircsr 33 istoal soPe®tFact ed.

For the bonogykascdey ceniebOoppeEal ecodlieobhgChb¥t bBrﬁi@tthl Cal
conditions nust be net: The aptical power _of the asse {or bg t he
0

first relay optics 2% an8 WG stPRYehi 8le BE AdSEM yl t he
optical powethef fiihestasseibly ogtaramedzby d4de seeonfh ret ay yepticcs 324 and the

second 15 e%ggke%% %%éntical to the optical power of the assembly
formed by the second relay optics 32 and the second
15 eyepiece 34;

¢ The semi-reflecting prism of the first device
must occupy exactly the same position that the mirror
of the second device occupies before it is retracted;

¢ The distance separating the two eyepieces

20 must also be approximately equal to the inter-pupil
distance, which is approximately 65 millimetres.

The images from the first and of the second
image sources are transmitted through the first and
second relay optics and the first and second eyepieces

25 by reflection off and transmission through the semi-
reflecting prism towards both eyes of the observer.
Consequently, in order to ensure correct binocular
vision, the transmitted images must be of identical
angular size and, consequently, the optical powers of

30 the first optical assembly and of the second optical
assembly must be equal.

When the intensifier tube 312 of the second
image source is switched on, the equipment then allows
binocular night vision that is useful for long-duration

35 night observation with an excellent visual comfort. The
first image source can also be switched on and display
information in simple symbolic form which will be seen

by both eyes superimposed with the intensified image.



The sem -reflecting prismof the first device mnust occupy exactly the sane
position that the mrror of the second device occupies before it is
retracted; The distance separating the two eyepi eces 20 nust al so be
approximately equal to the inter-pupil distance, which is approxi mately 65
mllinetres. The inmages fromthe firstlhnd of the second inage sources are
transmtted through the first and second relay optics and the first and
second eyepi eces 2 r ti o] an Si t hrou he, sem -
reflecting prlsn1tga£¥ds§%£?% 8@ E% th%lébggﬁggr cg%%ﬁ%% uen Iy, in order
to ensure copretedbiondeul Hre ep iieﬁr shé&etlmgisnd t PEd tuheag@%twlsmerb@ of
identical apgukar rgi-zecaad, rGORIEqURRY | Yoo ddMR ORLd A u POVEr §1 85130 the
first optical assenbly and_ of the, second optlcal assenbly nmust” be equal .
Wien the infersFefer2fubBddeatef tRefs8E5Rd® i nage source is switched on,

t he equi pnent then allows binocular night vision that is useful for

| ong-duration 35 night observation with an excellent visual confort. The
first image source can al so be switched on and display information in
sinple synbolic formwhich will be seen by both eyes superinposed with the
intensified imge. - 11 The whol e of the binocul ar device can be nounted
onto the soldier's helnet 4 by the attachnent neans for the first and
second nonocul ar display devices, as indicated in Figure 6. W 2005/ 069056
- 12 - PCT/ FR2004/ 053434 CLAIM5 1. Mnocul ar display device (3) conprising
a nechanical body (37), an image source (31, 311, 312), 5 relay optics
(32, 321, 322) and an eyepiece (34) , the inmage fromthe inage source being
collinmated by the relay optics (32) and the eyepiece (34) towards the eye
of an observer, characterized in that the display



device conprises a retractable plane mrror (33) 10 disposed within the
relay optics (32) and that the mechanical body (37) conprises nechani cal
coupling neans designed to attach a second nonocul ar display device onto

t he said nnnocul device. 15 2. Monocul ar displ ay deyice (2)

conpri sing a% @%ﬂ?%ﬁ??%ody (27), an t4Ege sour ce?c('léplx)?"y(?%)alﬁlﬂ ics (22,
221, 222) and an eyepiece (24), the inage fromthe inmge source being
collimated by the relay optics (22) egMmdie eyepi ece (24) towards the eye
of an 20 observer, characterized in that the relay optics (22) conprise a
sem -reflecting plane prism (23), that the display device conprises a

retractable protective N&hmtmﬂmr(261sﬂlsposﬁﬂnuﬂefr@nt ﬁbmphesﬁﬁgdaﬁenl-
reflecting p a chani cal bod 2 o]
& r(gggl Bgdg ¢37h o a{ntaggh sour ﬁ%i %1& npidfe ce

mechani cal coup?%ng nmean 4 'seco ti spl*dy
accordi n@ tor£1®Yant@nso tIe %%Ad ABAbCc@inalr ah spyapidewi d84)3. tNbdul ar

bi nooul ar di splay dethbechd) §MEOTLBNGALL " SloIaRORMAT ol sy devi ce

(2) according t a ont of one” of e eyes an observer
and a secondr%bﬁbcﬁpb¥cﬁléé?éyadév¢@§ eUSPl§§@or§ﬁﬁQQanydﬁrﬁh?rﬂ%&ed in

front of the,pthes @ysepicthe sihobseryal, tharaederiaed iaddmly 35 the
optical power of the assenbly formed by the first relay optics {2 and the

first eyepi e¢®8V1%2) CBFPLRESH r&t dJREERCTaP1%enPlRRF t SiHeTopt i¢dl power -
13 of tie a@ﬁ@@@éefdfwlrmdlrby thize getand &t ays optixns G33) thad tdres second

1 *

cyepiece (S dloahe, pechnd,Covie) CoMEnone HISLASR S dedsels
coupl i ng meamsamé tcwees fgrrest  and mttabb_seceadonV|menpthéaproifmglam shutter
(20) 1 1oL BBLEde MAcATOAL SEy oA 4P LESSLEP BLVER(20) of the second

15 2. Monocular display device (2) comprising a

mechanical body (27}, an image source (21), relay

optics (22, 221, 222) and an eyepiece (24), the image

from the image source being collimated by the relay

optics (22) and the eyepiece (24) towards the eye of an

20 observer, characterized in that the relay optics (22)

comprise a semi-reflecting plane prism (23), that the

display device <comprises a retractable protective

shutter (26) disposed in front of the said semi-

reflecting prism (23) and that the mechanical body (27)

25 comprises mechanical coupling means designed to attach

a second display device according to Claim 1 onto the

said monocular display device.

3. Modular  binocular display device (1)
30 comprising a first monocular display device (2)
according to Claim 1 placed in front of one of the eyes
of an observer and a second monocular display device
(3) according to Claim 2 placed in front of the other
eye of the said observer, characterized in that:
35 e the optical power of the assembly formed by
the first relay optics (22) and the first eyepiece (24)
of the first device is identical to the optical power



device is also retracted, the sem-reflecting prism10 (23) occupies the
position of the plane mrror (33) before the retraction of the said mrror
(33), the imges fromthe first and fromthe second i mage sources are
transmtted through the first and second relay optics and the first and
second eyepi eces by reflection 15 of  ddd-transm ssion through the

sem -reflecting prism (23) towards both eyes of the observer. 4 Mnocul ar
or binocul ar, di j di.ng i ,

characteri zgfi%%Z??%gﬁ%ﬁef?%ggé ?gurttg% %%%Oq_gdl)q?isgg %g%?lc)% i(r%azéer,
particul ar and ¢bs wegemd Syewsescul @)oo hithse femornd sisivdcadevi ce
according to one of ¢Chaid® ltHD &dI%Qar@g%?qg§eddei%@ that theiymgge source
(21, 31) is formed by a focussin object I'ens (311) and by a [igh

i ntensi fi er {325 %. tRpABEUISECEE 1 Yar d@Y $BP ap YddiF A aEcoh ng to
onehof beti gﬁeé:hatrﬁc%,l C hanaati el Zﬁda?@ 301t E@me atfiz_&pﬂts:] afzme off t Iﬁ@el

mechani ca odi es, conpri ses . neans of attachnent t elmet. 7. nmet ,
Char act or | 2E@ ST HEVA G Qo | BESC S EHEE nARTERFE noBat i 4G BFAEREESEs)

desi gned toiatt doona 3% frondeul asemirreifiectliay dpsplsay (@8vi cefacededi ng to
one of thesﬁﬁ%ﬁﬁ?'%%vﬁ%%hnsthe plane mirror (33) of the first

device 1is also retracted, the semi-reflecting prism

in

10 (23) occupies the position of the plane mirror (33)
before the retraction of the said mirror ({33), the
images from the first and from the second image sources
are transmitted through the first and second relay
optics and the first and second eyepieces by reflection

15 off and transmission through the semi-reflecting prism

{23) towards both eyes of the observer.

4, Monocular or binccular display device
according to one of Claims 1 to 3, characterized in
20 that the image source (21, 31) is a matrix imager, in

particular an LCD imager.

5. Monocular or binocular display device

according to one of Claims 1 to 3, characterized in

25 that the image source (21, 31) is formed by a focussing
object lens (311) and by a light intensifier (312).

6. Monocular or Dbinocular display device
according to one of Claims 1 to 3, characterized in
30 that at least one of the mechanical bodies comprises

means of attachment to a helmet.

7. Helmet, characterized in that it comprises a
mechanical mounting bracket (5) designed to attach a
35 monocular or binocular display device according to one

of the preceding claims.



