nDu ed on the barrel
co@%YEHm?oa%dfPFSFth%h%%uWhFSH?§5ray device placed in
front of one of his eyes. ThIS device all ows the

soldier to, take aim at t$ et fron1an offset Zgle

posi tion, AndTO&FEquett

t | aegomphihshing pvateohsd tgpeslgbﬁ |mlsmmm38t(ﬁnd these

WO 2005/ 069056 *159159* PCT/ FR2004/ 053434 MODULAR

VI SUALI ZATI ON DEVI CES T, M the invention is

t'hat of display deV|c mu‘ “ wm m notably for

| NE@NS 6 s / é"?b%‘ed to S inpiaye their Igﬁ% $4/053434

advance and

m ssi ons. A nod b | e of
acconpl i shi ng v§b58@§&t§§§§H332§#§§Poﬁ§%3§§gthese
vari ous missions require varlous types of dlsplay
systens. | h ti ai hi

weapon, héﬂﬁ%y ggénéﬂ? t Pbghkggn fgvﬁﬁgt dlsplay
ov@eEDQEStﬁng(ﬁ¥m¢E&k natabaﬁoﬂgﬁn#@ﬁa@%ﬁY céﬁSFGPEd to

0 shoot on thelr daytlne an n

arget n or

AgpLeche; a S&Ba&%?r 98 Gavahed Devi ¢@) LGRIBY @n itheir

the weapon. This canera is

otmﬁﬁlle %t FREEAfFe ©f
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pOSSessSion O
|n$Eﬁ§¢mSer systens. These can be 25 either nonocul ar

systems, iihothge “@é?%lﬂé3p0§ﬁ€n|ntakﬁ&@t QfinONeyidte, his
the second_eye renainin

| BRRER WIS sla%g%fag R RARRRR pATIyes DAy t°
a 6vestomeCaNird singwhatky ga nuhdes atmedd,noviesentan for

e u|62§ (t§'0 ehe us&:ﬁ)f z?:h Cu{?%ﬁgﬁ&&' cbeev1%é O\A’?ﬁﬁ@%a is

br BAeREs @ft AR A RIS | BYESi-at
ot Beraverdstdi tirie a ek | iRt exheypraabky | es6mt han Soffset

vi sifon~ systens cal

i nocul ar s stens

nalntaln a MA VI SI on e eyeé

vvl mhoutedhe:mohbeulrarmelvu cé. thmisweRpoBan Thnﬁ/ecamera is
foeetéﬁgﬂeaort% %@Sfusl@w@fo%m'a@ g & Cfa&ev@@éc?ﬂta'c%@i in

and 35 tree

terrain, obstacles on the groun
g'héﬁw fAeKkERt , 2l kows the

r i ntai,nin
éog§tlgg, E%d %é%&%éﬁ%f;‘%é’éﬁogésaﬁglgts%tméhe 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
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
movement sequences, the use of a monocular device
allows the soldier 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
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
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the soldier to be vigilant for possible aggression

from the sides. D splay devices with |ight

intensifier *Ginnm* 2 supply an intensified i mage

havi ng, by design, a nuch higher |um nance than the

anbi ent |ight. Consequently, “ when the soldier lifts

up his nonocul ar display device, a certaintineis

r eqopi ed alpef onteen el by Mnagevvaﬁavarrgbsaﬁwi dgsiibﬁ a much

Lgégﬂékfﬁﬁgl gﬁ%% qgﬁﬂlstﬁgapﬁgégﬁ ]héﬁfdar gn%%guently,

I's al ready adap
aWh@Wsthﬁe SQéFidleé“r lidtsedpcdrits snariomuiltay atfegrrlay odehice,

dar kness, i el oigerré}ﬁﬂ%ed” BRELVEST O b'éé%cul:ﬂgﬁ was

are 10 better adapted to m ssions conprisindg a lar
naRBer ViR 65§eﬁ95ﬁpéﬁféééuéﬁé§§ agiepsEultar \Avsilsvels of

?Mgws attﬂn@he&_eewéy@lt 4 Ohiks :@1:&%@?% gﬁtéc*p?t?g the
n [ 0] e order o
PRESRERhBREPY= PHeoRRAAIES E2srechics: dimd i Yo ‘sdapt

stiocess darkheswari ous m ssions of the infantryman,

several displLay %%\ﬂte‘iﬁ%fﬁc? rﬁﬂ&h{éegls%ﬁr% #o’éulta'}% are

di spl ay systens nos uent used are eit
|lﬁ@‘é‘ﬁgrfa@aphe@hwvmsrsgnonrs»n@@mw1@9 lze | lpaige number of

db§§é§V§t1oﬁb§@&§éncggneBQBOEU§§§ VAl QWS 9VSWRITE: G hher
be used to 2Q carry out all the daytine and night-ti

nY§€9dhs SSMIPREY dfe ddiS nedPBBHVRC AP, Ph addict i digmote

téﬁser@ﬁﬁengﬁneypid:albpséfytlaéldog@]éi(yoﬁyﬁb@nﬁ, The
subject of the invention.is a ul ar stem

essent i al I EoBpT 510y a??lrgfggﬁnogﬁlai%&%vi8?89ﬁ? the
spectésealdly dbei cadetotrd deiadimman ofi onlse alrsoond/man,
r@@@&y&fr dl%%iﬂa%r spegibicaldye dg@ alet tOCQJ:gQﬁtiwe the

ppl i cations, the conpination o e two no
f%%%?]ﬂ@yaskfﬁﬁéﬁlﬁl osdi Hregrentdteuseddasd, efher image-

nDdeéaE i 08 PABGht hass cbaabiadvanhagesrphevin@ded dsgihg s .
ni ght vi si on useful

30 follow ng feat e nonocul ar

PPV ENeRET S Ol Go% PREOHUS o 8 Grahnge teed to
desrce; 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 is a modular
system essentially comprising a first monocular device
specifically dedicated to daytime missions, a second
monocular module specifically dedicated to night-time
applications, the combination of the two modules
forming a Dbinocular display device. 1Indeed, this
modular equipment has clear advantages provided by the
following features:

e monocular night vision useful for movement at
night with one eye free of any device;

® binocular night vision wuseful for long-
duration night-time observation with an excellent
vigsual comfort;

e monocular offset targeting useful tor

shooting while, at the same time, remaining protected;



10

15

20

25

30

35

e bi nocul ar night vision useful for |ong- duration

ni ght-time observation with an excellent 35 visua

confort; 9 nonocul ar offset targeting useful for

shooting while, at the sane tine, renmaining protected,

3 binocular offset vision useful for Iong duration

observation while, at the sane tine, remaining

prot ect ed. binsholdd beffisted vhatohhi aseddul afor5 long-
AN . 1 he ier,.t nl arry on _his._.

ﬁé{netq%ﬁgﬁﬁ%%%?%§%%£twﬁgi%5e 5I9P§r8¥ % g&%ﬁénfemalnlng

ereiettethi ch spares himfrom carrying an additi onal

wei ght onrthi s IRly®E Wheh he,pdy needs to dsSe a podular
single nonocul ar display device. 10 Mre precisely,

GHE TIFRRAT o L1LRYS| nhiedit iSoH 18T atei ratloRB&Earcn his

dishaty dw CencT | Hig a i dreciirgal tflﬁﬁdy,tlr@ ifdm&%nt

source, relay,optics and.an _.eyepi ece, .the inmage fraom

TR Ty PSR hneR Dagt | T S VARG 8 apdeptieeal

arelighte @ydpiecleeinwardsedSheé hentyenetdantobseever single

e aat eaff zcﬁdsrélrhl[}/t hat, the relay optics conprise a
ecting pl L

sem-re ane prism that the display device
conpri sedlore anewisle et ettbyect shfit the dnyposedn is

il frramstof hBaoctaldrsemy1 s146Ct Idd,i | SARLIdEly  a
t he nmechani cal _body conpri ses nechani cal 20 coupling
REFTS s griaeiY o 4P AdIRdE SBeBheEe di $pray Witk dhdoan
teheesiad b ,monpisel| atmdgepl &lyodnevidm | Amad@@r subreet eking
the q.nventiqn is a ocul ar. displ.a evi ce,

ccooﬁLplrllr%al%negd gDYrre% ant TatY bdayt an® ﬁaége §EGPLECer EPYgTds
opte cwyeanef amn eglepercer, t hearaagerized 26 theti whgerelay
TIPS Rl 0 |4 BLRA DYl D8 Ll 31 ORLT 621 sANTChE che

eyepiece towards the eye of an o , .
RAYer i 9RULTR t RIMPERESE s ayr devreeakbapr Pyesegtive

reetutaciabi espbase Al rofodti spesatad i d thaireb&Yecting
opt.i cs an onpri.ses

. t.hat the nmechanical body c 30 _

SERER CBipl TG NESRAoer gHaaY: GoRBFaBRoaresbandosl
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
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
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
eyes of an observer and a second monocular display
device placed in front of the other eye of the said
observer, the first device comprising a first

mechanical body, a first image source, first relay
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di spl ay device onto the said nonocul ar di splay device.
Finally, a further subject of the invention is a
nodul ar bi nocul ar di splay device conprising a first
nonocul ar di splay device placed in front of one of the
35 eyes of an observer and a“second nonocul ar di spl ay
device placed in front of the other eye of the said
obgﬁiyer dﬂ?aférsfldevic@yaymudéﬂngtﬁ?fi@&bOﬁd device
nechani cal _body, e_sour.ce irst rela
oﬁ?mgglgﬁﬂgaé?lrgfogyeplggga thelsdtThe dévi g8 con&
ceoprisi ngseceret ok ec hapitdals bedy, a sesecondi neygpiece,
SﬁH5£§Ctéf§Q§§ {glﬁﬂagptlcs and a second eyepi ece,
aracteri ze the first relay optics
conpri se & &Bfi - fiEFFectEAgYpl aBE 1S siOMBHEOptd capemi -

Pe¥eIcbf ihhephanenplyshormed by the first relay
optics and t e flrstagye i ece |g identica
r

opti cal pomE € oPPERE ¢ ass i%efgé@ﬁ%jby
rehay dpirscs aabiay heoserend &w@plmwe fif&tfléﬁﬁplece is
d vi_ce .GO e ractab pr. LV

| SRbEYcpLEes ATELPES R, pERLL R ALLAPLLERYS cormea
seyii thef secondgreiagnpptice ancﬁ stheestannd aeybpds;fce,
conpri ses, fipst Ap-gechap 3] o ¢ ounkd-g-dreansomp nges a

second di splay device conprises a_ retractable p ane
nFeFHRCE A 08ﬁ°5§089§60§@&QQ$3tﬁha%e%%%d peﬁéfposed in

0PtbES, of t bige sggmds@mgh@@fp@&tb@gypﬁim conprises 20
second mech n|02t coupl i ng nmeans. des gged to couE%i .
with the it thahi ARt Thg s QUEF15RE st
fmeshanbu@butampﬁlsglmgaﬂevlce can be either rigidly

i nked wi h r no
di spl ay JQV|%§ %%; en Fﬁggplpgt éggng d£€§%£9%%s @
rTetERgtall e aslemet gni HEOE e EHAG dFaipl By resed hén the
PEotERE | ¥elashept eesis retracted in front of the

sen1-ref|ect|ng

image

second mechanical body alsoc comprises
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 wmonocular
display device,

e when the first display device i1is rigidly
attached to the second display device, the protective
shutter is retracted in front of the semi-reflecting
prism; the plane mirror is also retracted, the semi-
reflecting prism occupies the position of the plane
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-

reflecting prism towards both eyes of the observer.

The invention will be better understood and

other advantages will become apparent upon reading the
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prism the plane mrror is also retracted, the sem -
reflecting prismoccupies the position of the plane 30
mrror before the retraction of the said plane mrror,
the images fromthe first and fromthe second i nage
sources are transmitted throdgh the first and second
relay optics and the first and second eyepi eces by
réésecipotonf thand fsksm sspeesthtedghad he seifi-1i3biting

refI ri t s _both ey h ser.ver .
i entol W HESEAE TR oah Rt Sk n
advmwluages w ||l becone appar ent upon readl ng the 5

descr i ption-idiate 0} | OWfoyBr eaeNteadss ARl tidlrice

exanpl e and wit reference to the appende gures, In
viFePrding frulee 11BWRME1I@1fi rst nonocul ar device 5

accordi ng t@i dilee | NyenkheRs *thegukBid sHAWstt hensididilar
3érst m)nocul ar . device ﬁ]tltached to a helnet; e Figure

SHETR 3Ry MrbdutHPedevi ce  according to the
i nventi o EL-DgLereFl gur esbwdhoves tdeeccsal d ngacand ar device

rr%g cyéqﬁgn%gu %g\;eaghed to a helnmet; * Figure 5

evice accordlng to the invention;
e Figure % Iéir@mset He sshiaWwsi rdwul mraidbvisseonts monocular

atdfehed, t 0 andiel tta Hdendl nocul ar assenbl y lis

conposed of _two nonocul ar nodul es and
Consequerft | 52 @R h Snothtves %§1W%% fi@"éﬁér &Equeling
bed heloe Bkomoimus manner 20 and also in a coupl ed

manner when_.ithe two_displ a dul e uni t SO

to formij ugLL'f 1 ndl e Sl'g‘?"f%cdzl aslrffl fb “?ea ﬁjzeiesvelce
vatr t acisedrodesa dielmgrer ati on are only nade possi bl e by
the use of a semi- reflecting prism23 disposed in one

of the tug 25 onocylar devices ali owing Lhe olxinge of
;i 21T re on

the images comng from t and’ seC spI ay
devpeailar nmdules 2 and 3. Consequently, each module

must be able to operate in both an autonomous manner
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 in one of the two
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
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.

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:



10

15

20

25

30

35

In Figures 1, 3 and 5, the follow ng draw ng

conventi ons have been adopted: the nechanical bodies

27 and 37 are depicted using fine lines, the inage
sources 30 and the optical_s¥stens usi ng bold |ines,

the path of the light rays through the various

optical elenents by the dashed arrows and the

det achablee parftisrs scmeuﬂaiarngcadasbedyl | P®S.dg5i Ft gar ausling

P oys f‘lel és{nnt%l cyl r é:lew ce 2 according to the

|nvent|on conpri'si ng e~ sai d seni - reflecting prism
23. | n Fisgukefirst hemdelel cowmer a2 bsdispoandadnsidepushis
71t essentially conprises: 6 A first

nechanlcal body 27 depicted using fine lines in the
figure;, @ AfirdirPhmge YRl 21 aFspHBeY i ndRenthiad ly

beship 2ils 1:8g fﬁr&tr&%rayléﬁﬁlé§sﬁﬁb|b.@ﬁ%%ﬂ'é&bﬁlece 24
ri.sing fjrst eIa OptICS a first eyepiece 24
a‘?fgg)tme %?ﬁu r%efft %@9 * The i mage source 21
can be a'HTmIimesgezembmrm@eu mahhbdl BERHaANS stiyeidcdrager
e . a s _al so
e ragh b1 8hs " RBTER TRV L Be, Fhe f kRl B pentimetre
b'thecl'Illgﬁt agear cefemaedcdm, afsora examrpre dbeplépl mednby.CD
|ﬁéﬂ¥1£”niiﬁnBydéoﬂ§§htC§BuP@eU§ﬁgtfe?othf%r example, be

m cro- dlsplay This iTmager delivers r exa
i Rigerd aRY  ddegérieRg tEdfer Rt QRS cofifRg ber c}l‘*ﬁ%j cﬁﬁﬁr &his

i qwHd iesb oAy | he  solid erlmhg@ap@aallmx% l n&gﬁ I sexample,
focussed i nt internedjate rel a

TSRS Johil, L ocl FR e R F R pSeyhon . CRmETa
medhayt exptore sty esloinveants oredpan . conposed of vari ous

sets of QQEk951%% angszzgoggsgggpriﬁﬂ@g thhgg%r eﬁiate
| enses. A sem -reflecting prism IS di spose it
theage rly afivpti eslayhprptpessm2 sira thei foprhnelpnesmt a

anid- 415 @%@ﬂe@er ef lraet | pg18pdecpd {8 Caqeéflc@n%htqfonany
refl ecti f around 50 percen c)(fﬁuch that it _can al so
a

n¥ATLSBn 7648 witthogPtics 221 and 222

comprlslng 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
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
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
observer. The exit pupil of the eyepiece is
superimposed on the pupil of the eye of the soldier.

The depth of field of this eyepiece is large enough for
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25 favouring one optical path over the other. It

should be noted that, in this configuration, half the

| um nous power is | ost by transm ssion through the
sem - reflecting prism Howeyer, in order to

conpensate for this |oss of "power, the inmager only
needs to have a 30 higher |um nance such that the
fdamgeﬁiﬂgnauméoseenﬂne thepsetdi efard shadequate®] with a

{ techni cal problem Fromthe
%er rreglggta{gqu&g@e%?he first eyepiece 24 forns a
col | i mat @& i heagt aonénpilaney agwaredyniheor 355 obsépwer the

t t p s ri e
Gl Bkt (b SUnitiss soe Ree Ml o

dfedufied &feisaass s | arge enough for 7 targeting

Comc ort. THae ﬁY@@'t eeRCRMmike1f i b Wl?t fbﬁov{@@éls%le%ral
ust nment | east one | ane ang rror 25 al

Cto‘pﬁrisca"fhja‘?&%e%? thY BEPPST te bEEE ﬁFéOHSsﬁééé‘ents
(ﬁf Eheedysedmthndkmﬁmlr'@ubﬁédﬁionmm@anmsalabodykZErom

9{1%‘” A& S ra'enﬁ%%r*e‘%{{he System andh?)hsuﬁaﬁ‘%rtﬁ harly

e various el enents
Freotexst i forr aajai hsfantrwekn feon® mhesésner Al also carries

g1 he b cR18aR1BE AL | §gi@r La)év&@esec\@reef ebugaed
infantryman on..a mssion. It also carries coup

rand ﬁ?FB%ﬁn&#ﬁﬂ%%%uQFY&ﬁﬁceTbﬁsﬁemﬁﬁﬂﬂeﬁfet%oﬁ shown
secandypiespl ay devi ce. These neans are not shown |n

Fi gure 1. The sai dlsg ﬁ% devi ce a conprises
retract abi’s protetti 9e"BhaYt eldeé%clehatallsso di %%TBBEHS?% a
fredntacifatilee seoteceivectshugtpri st 28hahen s hdisposed in

q‘:ﬁf/dr&e Bfi Stllr{ec‘egehﬁ— ﬁ%tc%'l%]@"“ér{@ﬂ”ezﬁ JHLE %Pr?@”%ald
utter ensures t hani ca otection of the se
Vi | Agifr ivERcans ap ew@og@wueu rf@anrpﬁreve”ﬁhssmpaque

?sﬁnﬁ;ttré:\/ dhGhted r@Hépeleehe&tlbeq Eiﬁ:%t(i‘é%ttlhﬁl &t a¥he semi-
o cS. . The protective shut be i ndependent

9 g i PELSHe Aghi caF 5 , SHTE SFdMF /i PETYRAES 180y

Gﬁnﬂay bight from penetrating 1n81de 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
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
igs indicated in Figure 2 where the device is shown
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
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 offset aim to be taken which

is useful for shooting while, at the same time, leaving
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rigidly attached to the said body 27. In this case, in
the retracted. position, it fits into a housing

di sposed 25 in the nechani cal body and desi gned for
this purpose. The first mechanical body 27 may al so
conprise neans for attacth& it to the helnmet of the
soldier, as is indicated in Figure 2 where the device

| she hevhermeyat €deent @hashallmevidg lthd Makicase sdf@y of

hel net . [ Lcal ti b ket 5

ey crebt 67 B e o RRERRORBR LT ar O BBP g devi co 2.

These at tBEodhwesnt 3 nmedsvscompr sseondchaohcablpar tdevice 3
. h . ' T nst o

ReReEaths (xR UERE  ABePiol) BbrBEigihlra ¥t able

nayraPso3donphese ddjeusiaicht S@son@adsvipat can &g tdmipled

eyspiLce; 8xtt PWpilayt 0gReibests . Pasi tE0Bede i B thehe said
pupi | ofﬁ%he_e e of the soldier. The device therefore
a?‘tg%%da DFFSet AGHFATEDe HakBR WATERROTQUEs RGN Dr It

sdoethhiga Wy | €omptisde: sane tine, |eaving 8 the other
eye free, thus allaow ng.the maxi safety of _the,

sol dier t% %eSS&SP%hf%e&“VH%%E%hgga%néj ?Rﬁ%?%&sﬁ8w§he
af sgcondusomopciiize Hewése 3 according to the

i nvention C IN:To t I JTLQr , ere. .
the said ségg%%bgggi%@aégnEggkggugﬁeglggog%Fi%éFHM% this
dPe@Y ay7 device 2. In Figure 3, the said second device

operates d laan gutEAQNDUSHRRBALGI . llsse@BIONt | &ld3kntially
comprises. * A sqgond nmechani cal _body 37 depjcted in
n

tFYTPEDS RGP RURT nGt FReOPFAES; 38+ A% EE6REY FagRiece 34
samd ceha 1r el seposaol ev hinrrot hts. body 37; * A second

opti cal ssential risin rel.
optics Sgﬁﬁgngé% §d§§§%ggeéé g%gq?grgn&%5%§%Q%qed fﬁéges
ref r abealekd exinadors 83 ourhbiigmgel sogssensiadali vemprises

| 0 engidd R MG8E - afh1ENEcB XL EF Nal e RUT BQUNALAES . 5 | ) 1ght
essentially conmprises™ an upstream w de-angl e obj ect

| TNt AL1Pi gHihe | WREHSFIT el €382 3 1Ehel 8t r eBmimage
lehs d fetterdl | Mgeroundings 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 intensified
image is naturally inverted with respect to the initial
image coming from the photosensitive surface. The
optical combination comprising relay optics 32, the
angled mirrors 35 and the eyepiece 34 1is arranged such
that the final collimated image has the same
orientation as the image from the external
surroundings. It is 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 is focussed into an
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
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20 of the external surroundings on the photosensitive
surface of the intensifier that delivers an

intensified image of it on its rear face. Wen the
intensifier does not have an, i mage inverter device,

the intensified inmage is naturally inverted with

respect to the initial 25 inmage comng fromthe
pheteaenablievenistrdrce3 The dippogald cehiat ickese relay

C [i.Si ng.rel i.cs 32, the _anql ed rro 5
t%gpeyépl gge %%lt%%rrgn@é tSac e it Jtrizge rh‘%fnst 8%ne
csEbbnﬂtmechﬁageahaboﬁhe3§amm hﬁinmgrﬁhynauﬁadﬁﬁﬁ to the

tﬁggﬁ Hoam t%%%”@éséo §H”c?1%”qje%9¢%ctetd oé&oélon, it

refore necessary f intensifier to

i fhGE LRVEr fehoygsinge le@@S%ﬂpétnr & vweaélesmglf@ d@y@mand

I aeglgﬁédl $ofr| tttrﬁ% vgnﬁfb@sef O@HS%MQ ey s rdiSmnent
!n ensi fi into an. 35 internedi ate

%’y“é%%oﬁ& r‘éP’aﬁtaﬁFi}fs BEOTRCRRE  IEGEhl ChRarfM g ide
awheched eyepsetr Bde Fheraetay ppsitson3dranet.

conventi o y 0s S sets of optics 321
and 322 cgﬁ%¢|sﬁ%§Po %%'% €§%§%é lmFﬁ e 9 PhtS gécona

revea@.eabl &4mif¥gwes 338 ico ldiigpeesed wmasm nathesd imgltay seen
ont, i T ti m e d d

OBy e TonsBrobec cﬁﬁebo%*;‘f"cr /BRpige oPCERRIAEIkObce s

t SUPREIMRAPEIb Sy . the PRPS ca%fe thg Eave r@fréélteedsOldler

p@ﬁet depthi bf5fﬁét_L§l ot @ ha sheyeyie & Sarboa_%ckgéﬁ érhﬁlgh for

I d,f t.h
?E?§9?g%$%rc 5ﬁ5€néﬂ§8|g?%81ﬁ$%r3rls ogiﬁanFﬁy fitted
pwvotectelfofussinheadyustdentwhether it is in the
retraCtedegﬁét'%Hg?%dnohlrgggg]tgﬁo'%ﬁ%&ﬂpdhﬁ¥e %gfical

i mage, the secon ece 34 forms a co
i aBgemRLY| Miq nbey %@%@e bﬁﬁﬂﬂ% dpser var SPRee exft reduced

PERiLEkAREsEhe eyepiece is superinposed on the pupil of
the eye of the soldier. Thea%t§$h of _field of this

eyepi ece 18°1 GPGE EN G | Ag EGAVGEES WRyeral
eyeptetend34whaohahse hhef@h@@drti%ﬂMdﬂézwéﬁMﬁugﬂémbments

agfu%hnEQYStgﬁﬂgaén%%éfkn%%é?éét%énagggWh%@eég% éﬁﬂfrom

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
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
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
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 wview of the
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assenbly to be folded back into a space of reduced

t hi ckness. The second nmechani cal body 37 provides

several 20 functions which are the support of the
various elenents of the sysfemand their protection

agai nst attack from the external environnment which

can be particularly severe for an infantryman on a
nessépnal | buaksandangseso beupleligereans aldmanieye t hehile

S@hg ggﬂ%%:%gg PSmS?HB'?Qe 5to the first display

dévice neans are not "shown in Figure 3. The
second nethawreab bbdys37hmayigisso scempheseseqmuhsiisplay

a&é@?@éggwhgntQhE agglg%%e%bl%@eﬁyﬂéﬂéyf éghplfh means

indicated in Fig where the device i s shown
nbant EArBnt d abh@@%%%an EQViFH s %aselnth%hh%ln%%ser the

COPBELEESVE ﬂﬁﬁb@&éﬁﬁﬂzsﬁoﬂﬁtlﬁ@tb&@@&@tJ§1d§&b@ﬁedofo the
attach tEf nonocul ar, dIS Lay dev

P RETrEhT e huae St 8- Thal Eal PhARE S TS ng® 1S

t Absdeveceatvedbe |nstalled ei ther over the right eye

or over tbhcgrl ef s, 35 %\ﬁ%o%fult I}e sgl dier. They may aclﬁ'eorate

conpri se adjustment nea FI'6w t he eyepi ece
exPrreaply. tbhb@ebQBth®bs¢®n@hédOnﬁ mhet popi hebf t he

eye of the spbdicgkichie pdevt cert helef 9L Sedbl PWE RBed by
|ntenS|f|ed view of the 10 external surroundings to

beR@elfiivEtedr 852 BN ORNIES WAt | &1 hENGt rfelrr%yeek’@ﬁé?% 24
fheer begudentighawsd hend i o5t iead pbeese@@n¢n$5ﬁgéamb1y

devi ce en_fhey are assenbl ed t he I
e o e b s R F LRY AR =] T  F s eecond
tepepietecd4ve shutter 26 is retracted in front of the

sem -reflgctinog ﬁhsgﬁgﬁgéegng ggggﬁn%fwk 0133 Yevice

also retracted. For I noc evi ce to operate
10ughr PEELPY, a¥RdelYopthealsagendiasidrichushabe tigt :mirror

Toe @Hél§éboﬁ@mﬁév9£et8§c§§§§§bbéf£9énﬁg by rébﬁaétéét
rel ay Opthi hel gnd the first eyepi ece 24

must be
i denti cal bPEFLEF powRTE Ot e %%%eﬂ%%? eyepieces

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
by reflection off and transmission through the semi-
reflecting prism towards both eyes of the observer.
Consequently, 1in order to ensure correct binocular
vision, the transmitted images must be of identical
angular size and, consequently, the optical powers of
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
night observation with an excellent wvisual 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.



formed by the second relay optics 32 and the second

15 eyepi ece 34; The senmi-reflecting prismof the
first device nust occupy exactly the sane posi tion
that the mrror of the seco devi ce occupi es before
it is retracted; The distanCé separating the two
eyepi eces 20 nust al so be approximately equal to the
i nt er-puplChe dm@tdﬁceoﬁMnuﬂe|sbznmnumamaiéévlﬁé can be
Mol g% M &%t d NEnk MaQe%; o tﬁl@lr{ £sh S)d '9{‘1 E@tachment
secon I mage sources are transn1t ed throu
fMﬁnganéOISeddhﬁ ridlz8t opands seeende mcn@cuhﬁa display
SgedeayeRiseaeg iRty [ef lFegtien of f and transni ssion
through the sem - reflecting prismtowards both eyes
of the observer. Consequently, in order to ensure
correct binocular vision, the transmtted i nages nust
be of identical angular size and, consequently, the
optical powers of 30 the first optical assenbly and of
the second optical assenbly nust be equal. Wen the
intensifier tube 312 of the second inage source is
switched on, the equi prent then allows binocul ar
night vision that is useful for |ong-duration 35 night
observation wth an excellent visual confort. The
first image source can al so be switched on and di spl ay
information in sinple synbolic formwhich will be seen
by both eyes superinposed with the intensified inage.
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 CLAI M5 1. Monocul ar di spl ay device
(3) conprising a nechanical body (37), an image
source (31, 311, 312), 5 relay optics (32, 321, 322)
and an eyepiece (34), the image fromthe i mage source
being collimated by the relay optics (32) and the
eyepi ece (34) towards the eye
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of an observer, characterized in that the display
devi ce conprises a retractable plane mirror (33) 10
di sposed within the relay optics (32) and that the
(37) conpris nechani caly
”%&23@% g{%gggy?o attach a sgg%nd rmnocula@o d )/053434
devi ce onto the said nonocul ar di splay devi ce. 15 2.
Monocul ar di splay device (QLXIM$rising a mechanica
body (27), an image source (21), relay optics (22,
221, 222) and an eyepiece (24), the jmage fron1the ,
i mage sourkte BHenegudei i gaspdapy deieieel dp) operpsising a
(28dcRadi the eveRi ecer)( 24dnt ewakds ddig-@ve(9i, an120 312)

observer, characferized in that "the rela optics ﬁ
coﬁ%%?%eoﬁtééﬁ Q%%Ie%%?ng369én€ﬁﬂlﬁﬁn? gpiefRat3fHe
di sphqy de\grtetBenpinsRs @olgteachabhe pollldeiatesl by the

hut 26 d t of. th id

¢ o %¥|%@t%)FFs§r$?§§)anlgﬂ&t“Fg%t BHE Rochan A sy the eve
(23} 2&ncovipsésesr nechismraat exhapd i npn mearst designetisplay
tod@\%ié‘%hec%mg_’%g%g digspl Ay fey &l?lé‘cc iQth '%n‘irgo@ m (33)

monocul ar_di splay, dul ar

bi AbeRPaed dieHibin ddvieceTE1RY 3@P‘éb¢1‘i)r|(s3i%’?g énfiu rgpat the

NMReEHAAL c 8l SPhadydevizee (%bmp%ﬁgyéﬂTMdeadidaIn]coupllng
pl aced in_front ? one_ o an obseiver

a B8tBfd C}Fcﬁw r %@ sp Fg ge\ﬁ céec(oﬁd atebPalt
G aemi@epbatedtha éamdtmoﬁothéantHESpleyedeﬁithe sai d
observer, characterized in that: 35 the optical power
of the assenbly formed by the first relay optics (22)
and the fi2st Mopapivdee (d4appley tdevice st(2devFemprssing a

| dgDEheRl ch® tﬂsd9ptk§a| PoyRT ﬂf?aa of dherdssemly, relay
formed by the second ay optics 32) and t he second

ey@pFe€d (38 t2the?detoRBd&ft cBYR Gfen (Bhé: f Tt image
di spbay Hleyvi (ifhalg% r$ @ik & bal&@chedlwmahedsegondhe relay

di splay _d ans of the hani_cal .coupl.in
ﬁg %? ?éggf Ar tnglﬁdeé’fep he seco (‘t VitCE, tt(}hee &Y€t an

propeetvee s lndnetreve 262 6ids x@ttaete¢harﬂé1@mtqmtm*m (22)

segbnpfiLECH NP i S0t {23i0E bA8ne prism (23), that the

display device comprises a retractable protective

art éﬂsplay

shutter (26) disposed in front of the said semi-
reflecting prism (23) and that the mechanical body (27)
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)
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:

¢ 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
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second device; the plane mrror (33) of the first
device is also retracted, the sem-reflecting prism 10
(23) occupies the position of the plane mirror (33)
before the retraction of the said mrror (33), the

i mges fromthe first and frbm fhe second i mage
sources are transmtted through the first and second

rehfathﬁémhﬂryd fidwendd risy ahd second eydpieasciys (32)
and tra

refle on_15 qof f SS o t hr ough .t he .
EheoFhb etSRe by RBRetE I SRk Rut bR ot Byt cene
observer. °4whWDnotharf®er|ndcaphaydiépvaqedeﬂ$cerigidly

a%EE%QhBQ kS e oée&@%”?&%ptl%f dec\thacreacg e8ls! B the

he i mage_ sour IS a nat I X I mager,
i fechapirall afoapl LTD | TRRRT . Mheoc fiastor and of the

bgeeéﬁaaaedhéel axh@epx%%ec@qw Ut e 005 0f1 £ PétBadted
characteri ze e SOEF e (21,

n
S5 EEPRF oot byt]%efo%%’%lﬁﬁpf%%?’e%SF I RRSST 2643 arft bythe
asét:ghti |<ﬂ]é~eﬂsef| ethd 31)anes. nifhmreaul gB30r blfnoc]uéarflrst

39|g¥ed%¥| acg%%@gg%é oggeofsg%§ nB{%ecglng prism

arac rtTze that at' | 6ast ona of
néaaamcmumm esheoripp$ Seson nednstbé gitaashneatrroo a(33)

hﬁlef@t:e 7thé'|e'r'@ctra&rl@rﬁcb?“@ﬁg 'sré cpa'fnl'xlro‘}om?ﬁh?es the

a_ mechani cal nountln% bracket (5) deS|gned to attach
almM3gefphBel &R0l 1BiShodMdar TS piley SREATE HRRIT dTlrees

t arenec rohsthher & ecathAGIE! AHS. first and second relay
optics and the first and second eyepieces by reflection
off and transmission through the semi-reflecting prism
(23) towards both eyes of the observer.

4, Monocular or  Dbinocular display device
according to one of Claims 1 to 3, characterized in
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
that the image source (21, 31) is formed by a focussing

object lens (311) and by a light intensifier (312).

6. Monocular or binocular display device
according to one of Claims 1 to 3, characterized in
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
monocular or binocular display device according to one

of the preceding claims.



