WO 2005/ 069056 6 MAR 2007 NODULAR 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 theirb MAR 2007
daytime and ni gh¥o 2RO5H%68088s. A nodern infantryman nust be capable of
acconpl i shing various types of mssions and these 10 various m Ssions
require various types of di splM¥SDUIAR t\BIRTALTRATION DEVIGES when. taking aim
with his weapon, he may becone a potential target. In order to overcone
this drawback, a video camera, that can for 15 exanple be a CCD (Charge
Coupl ed Device) canera, FToe roigicedobnthie nwerdlicsf ithethespef diselasanera
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his eyes. This device allows soldier to take aim at e target from an
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remai ni ng protechagrie Bnghhight -eieter miesiaeklitate his advance, the
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intensifier systenms. These can be 25 either nonocul ar systens, in other
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bi nocul ar syste i her._ words _di sposed_in fraont of both eyes. ring a
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by maintaining a Clear erception of the terrain, obstacles on the ground
and 35 tree branches sit &8t e§hen HRytimged atheleniakdmeentain n wittherhi®r ds
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overcome this drawback, a video camera, that can for
15 example be a CCD (Charge Coupled Device) camera, is
mounted on the barrel of the weapon. This camera is
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 soldier to maintain a wide field of wvision
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 1less than 5
metres. Maintaining a wide field of vision alsc 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 vi/gilant for possible aggression from the sides. D splay
devigces with light intensifier 5 MAR 2007 - 2 supply an intensified inage
havi ng, by design, a nuch higher |uninance than the anbient |ight. 6 MAR 2007
Consequently, when the soldier lifts up hi% nonocul ar display device, a
certain tine is required before the eye that was 5 observing the intensified

i mage adapts to digwievehs igkenkighta The éeﬁa‘§Y§?thgf iealgready adapt ed
to the darkness allows_the sold|e£ to reduce his T1me to adapt to the
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Consequently, in order to best ensure the
15 success of the various missions of the infantryman,
geveral display devices are required. Currently, the
display systems most freguently 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 is a modular
system essentially comprising a first monocular device
7 25 gpecifically 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:
e monocular night wvision useful for movement at
night with one eye free of any device;
e binocular night vision useful for Jlong-
duration night-time observation with an excellent
35 wvigual comfort;
s monocular offset targeting useful for

shooting while, at the same time, remaining protected;



bi nocul ar ni ght .vi si’on usefyl for long- duration night-time observation with
an excellent 35 visual confort; nonocular offset. targeting useful for
shooting while, at the same time, remining protected;, 3 6 MAR 2001 £ MAR 2007
bi nocul ar of fset vision useful for |ong durdation observation while, at the
sanme time, remaining protected. It should be noted that this nodular 5
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is useful for the current mssion which spares himfromcarrying an
addi tional wei §REAEACR SbFErVAL igheWHd onlaf tdadsanse Using, sYempianing
nmonocul ar di spl gyodevikes. 10 Mre precisely, one subject of the invention is
a first nonocul ar displag devj ce_conprising a _nmechani cal body, an_image

source, relay optics andtan SB9BpfecePet hePPhade frdtt hetihige "AREEF bei ng
col limated by theragbapeapt i£Blewns the eyspPiese t@apHSylrdhe, epa Hian

observer, characterized_in that the | ay .optics_.conprise a sem -reflecting

pl ane prism tthEFﬁé Ebgplg9&BieiCEEEBon?segsﬁf?gtréﬁ?ab? ° protEEive

shutter disposediesibhonthiofh t Bepasaisd lsim firem ecdrigingr asm addl  h@tal he
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second di spl ay Ce onto said ‘nonocul ar di splay” devi ce. Ano
subj ect of the Mmonenpuilenm Hisplapndeuliae- di splay device conprising a

mechani cal Bgdy, an i mgg, oSAULES | ay,@ptg d BYEPI RRE | frage
from 25 the image source %i g coFFFﬁéteg byh%ﬁg%?éf§§ optP%s _éﬁénfﬁgga
eyepi ece towardd t hBiE§e ofMeRPIbSTF verdisrlivat actevised | AROTRELSERE didpl ay

devi ce conpri sefpedhahbhACHRIFL PARNEmELES @ou&ic%qosa?@ld‘ﬁrtﬁ?ﬂiégea&@ an
optics_and that the,nechanl%FI body conpri ses go nmechani ca coupllqg,neans
designéd to att S¥FPiSSEecondhe image rom the 1image 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
gource, 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 meonocular 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



di splay device ontor'the said nonocul ar display device. Finally, a further
subj ect of the invention is a nmodul ar bi nocul ar di splay device conprising a
firsf nonocul ar display device placed in front of one of the 35 eyesh AR au7
observer and a second nonocul ar display devi ce placed in front of the other
eye of the said observer, the first device conprising a first mechanical

body, a first i our fLrst..relay gﬁﬁ 007 optics and,a first
eyepi ece, the sgggggédefﬁg% %ongﬁfg%ngegf ecé%%’negﬁgniggfcﬁggy,d%ygg%ond
i mage source, sewpndsisbayaomaasidanteghsaioad dyedyece, sebandctimaged in

that: 5 the fig gl aysQpLhgs £ [ - M4 etl ecti pl LsSm
the opti cal pome?ﬁﬁ% fheéasseﬁbl¥ nggm%§§§tﬁgl i%stg%% d% o) |<é§%§ﬁ t he
first eyepi ece Fharpgépriegl £s £hatoeptical power of the assenmbly forned 10

by the Secong relay opticCsnandfihgrsecand eyeRies ddipdidst 4 splay-
device conprises a retractible protectivé shutter that can be disposed in
front of the saF8fs8RFIFEfPABEPNETHEMem the first mechani cal body

conprises first 15 nechaaheabggmdgﬂr@bﬁ@anaf ﬂﬂg{g@g@ﬁﬂlﬁisg&médkﬁyce
conprises a re%hactgble planﬁ nyrroE,that cgn be dlfgoggd In the second
relay optics, & sbebill nbEha¥i cBPTboTy aPSo EBfpritess YR 18

mechani cal couplidagtireals tdestigmedpt dcaduplowernidh the faissemblyc hasmad
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device, 25 when the fi®sthdi spFaystevi@espisayi gi deéyicatt aedrpirizes he second
di splay device, (Lhe,REQLSE! ¥®tective shutter that can be disposed in '
") front of the said semi-reflecting prism,
e the first mechanical body comprises first
15 mechanical coupling means,

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

o 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 monocular
display device,

25 » when the first display device 1is 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

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
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shutter is retracted in front of- the sem-reflecting prism the plane
mrror is also retracted, thHe sem - reflecting prismoccupies the position
of the plane 30 mirror before the retraction of the said pl ane m rror§ MAR H&7
i mages fromthe first and fromthe second iStege sources are transmtted
through the first and second relay optics and the first and second

eyepi eces by r% %%Egggogff qg k! §ng555|ggathro%9h t he 33%% §§P£:$Iectfng

pri smtowards both 6 observer.:’ THe SHventt of-wi |

under st ood and eaam@ﬂea@nﬂukam e feréncontoapper appanded risaglires .t hen6 MAR
2007 5 descrip Ep .that follows, presented as a non-limting exanple and
with reference to the ‘appended figures, in which : Figure 1 shows a first
monocul ar device 5 acchrBifigTeo tthe Shewsnt i%on: f1iFstgureonoekbas tRevies d

first nmonoculsar zcd@wage agbaghgdlhqeatgghnet Figure 3 shows a second
nmonocul ar devi ce accorg to the inyention; 10 Fjgure 4 shows the, said

second nonocul ar devic® g PYERed 2t 0 SAWE néthe [ e BLEHonsMaNPFHRYI| ar
devi ce accordi ngeviieet B€thBKnedt tena hElgeee 6 shows the said bi nocul ar
device 15 attached to a helnet. The bi nocul ar asseablﬁﬂé IS sed of two

onp
nonocul ar nodul es 2 and®3f*88hSeqdentf§¥Sealh THUTH ?Cﬁéaﬁbl Yv-e
operate in bothaacozdtiagonousheaineen2@oand al so in a coupl ed manner when

the two dlsalay nmodul eg ggﬁs gltgd gﬁogg tgh%orggigsts $§n dﬁong%@£%¥lar

di spl ay deV|ce These vari o modes Operafli on are on € POosSST bl e by
the use of a- serievicef hettirhgdptism R8luesposed in one of the two

e Figure 5 shows a binocular device according
m) to the invention;
e 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 in 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 wvarious 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 autonomoug manner. It essentially comprises:
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25 nonrocul ar devices allow ng the mxing of the inages conming fromthe

first and second display device. In Figures 1, 3 and 5, the follow ng
drawi'ng conventions have been adopted: the mechanical bodies 27 and&ﬁﬁﬂﬁﬁﬁ7
depicted using fine lines, the inmage sourtes 30 and the optical syste

using bold lines, the path of the Iight rays through the various optical

el ements by the dashed,ary ops apd $Q§h€§%§%23?%§h8a555 8E§9c9§?29¥%g§§hed

lines. 35 Figure 1 shows a first nonocu according
i nvention conpr ifdingg limess dind themfigugliecting prism23. In Figure 1, the

device operates in an QUIRONOIEMS r solibc8538Ntd aldos O d 885 tRis 6
MAR 2007 A first. nmechani cal body 27 depicted using fine lines in the
figure; A firspoﬁﬁh&QFsource 21 disposed inside this body 27; 5 A first

optical assembly essentsaldy f£Orfgyisibgticast relsagen@ty s ddsent{blsy
eyepi ece 24 and the . sem-r flecting rism.23. _The in%ge source 21 can be a
smal | - si zed i maFEMPIRSEHAR % oht ?gpPE§Pﬁ$<%2¢h% Jet FYPI&Shifktre
10 which is al sandefcéer edntioc reflactine @xdisgplkay’' . An LCD matrix, lit by a

| i ght source that can, r. exanpl be . farned light-gmtting di odes, can
be used Tor this o otdPslBgE PRUESe ade bibe, ot g T Akaty) Eha8TR oo
and targeting i mithmatimensiomang ypiorallicantr ahelbrasuntdd onceéheisetdeer' s
weapon. Thiso Mgechs SOAReh LAl al 18! S6Medl it d mam I, 11 el fehay

optics 22 in the focal plane ~Tirst eyepiece. e relray “optics are
conventional |y "@§#p¥sed i6f bvad dughfetsowicegihats g1, ol 22pampleonpr i si ng

optical |enses. tA &R -Byef L eght DEMPE L $AY 231 ckiesdi ES e WikBEN ddiesent &l ay
optics This prismis 3, i Pl afe;Brismand g yoed, i reflecting pode.
Its ) play g € ' ple,
‘ images and targeting information coming from a camera
15 mounted on the soldier'’s weapon.
This image is 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
ig 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 alsc be used in transmission mode without
25 favouring one optical path over the other. It should be

noted that, in this configuration, half the Iluminous

.\_/

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 1s 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 eyepiece is

superimposed on the pupil of the eye of the soldier.

The depth of field of this eyepiece is large enough for



coefficient of reflection is around 50 percent such that it can also be

used in transm ssion node wi't hout 25 favouring one optical path over the
other. It should be noted that, in this configuration, half the | unmi ndu#R 2007
power is |ost by transn ssion through the em - reflecting prism However,

I n or.der to conpensate for this |oss of power, the inmager only needs to

have a 30 hi ghe h the final |unm nance seen by e
soldier is adeq&a%ggkmﬁg é%ﬂ%o?&pOSEYEPHﬁﬁﬁwﬁ%%l Snﬁﬁéﬁﬁthéﬁgtﬁb
i nt er nedi at e i nhgensehngf ﬁdstlseyteptece 24 forms a collinmated image at
infinity seen by the 3§toh§gg\ée ad tapyped Qf 188 gxerig
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superi nposed on the pup| of the eye of the soldier. e

this eyepi ece | SPLafge ARRRIIOr t6 R fogAed bpgkgeintry confBRte Te
eyepi ece cansberbhlited whibkaesEocussing adjustnent. At |east one plane
angled mrror 25 allows_the _optical assenbly tq be fol ded hack into a space
of 5 reduced thicknessT h?hélFP tm?ER§E&ﬁ%%Jb89ﬁy 2% prevides ssezal

functions whi chfanetibfssuppont aet the wabpous efermid srardfodde sansdram and
their prot ectlon aggenst ttack '%E t he eﬁt e‘['nal envi.ronnent whi ch can be
anty &g

particularly 10° e F61-5h {heRTS WPRsPERINPE ATEEarrid
coupl i ng neans ahéomengerhelsaenlvdmmento ﬂzieia:lmupd:ad leo q:a&ﬂmmdlah]gpl ay
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of the semi-ref P@eplhggpMWZ@anetbal @aldevie:\elcg |§Ou§ed doupared
aut onomous MRNNEs. aTick ARAUIEapBAY! HEY 1 EBSUMER JdndBiEhaRk-6abokr ARl O Of
the sem - reflecting prismand, at” the sane tine, prevents any
in Figure 1.
The said display device also comprises a
15 retractable protective shutter 26 that is disposed in
front ©f 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 priem and, at the sgame 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 £its intc 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 is 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
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20 stray light frompenetrating inside the relay optics. The protective
shutter 26 may be independert fromthe first nechanical body, as shovv@ MAR 9007
Figure 1, or may be rigidly attached to the said body 27. In this case, In
the retracted position, it fits into a housgng disposed 25 in the nechani cal
body and designed for this purpose. The first nechanical body 27 may al so
conprise neans for attaching jt to the helpet of the soldier, as is
indi cated in Fi fi¥%e OZ:HWE:reeY? h%r‘%%'vig%u? s25HORHRT nblhit BaXemE 82hernePf4. In
this case, the helemeioldierony ikesuarkahad edlenmbdiduigdor acket 5 desi gned
to attach the nonocul ar,.di spl ay deyice 2. These attachnent ans conpri se
FHE ddv T ove

nmechani cal parts all owi | TBOYE  De THM | &S V1ffe right
eye or over thedafdrdieye 6b tbkesolmiventidheycomprisdisy carpreseaatdpbsenent

35 means thatg alg; o&h%f,y%@jléfé ﬁ_ﬁét ngﬂBi s k@ c#é%sitce POS LhONEd }Pﬂe he
pupi | of the eye of the soldier. e evice therefore alTows an offSét aim
to be taken whi &9 &s figeftul displatocidvigcahil-e, It Rilgrsan®, t ithe bBeading 6
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sol dier to be guaranteed when shooting. Figure 3 shows a second nonocul ar
devi ce 3 accor GiSf¢Ndally iCPFERLISE® :conprising a retractable 5 mirror 33,

where the said second devirCes&@dndemeeHRhedallo vbdy st dicphlaeademi cengd. In
Figure 3, the sg:d second devi ce _qperates in an autononous nmanner. |t

essenti al |y ‘PonpriEe USANGdME edf¥ii cal body 37 depicted in the 10
figure using fine |inesp PAstecond immge souwee 31 disposed within this
body 37; A sec%%% 0 t7i_cal assenbly essentially conprising second relay
optics 32, a second yépiece 34 15 and the retractable mrror 33.

e A second optical assembly egsentially

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 1light
intensifier 312. The upstream lens 311 forms an image

20 of the external surroundings on the photosensitive
gurface of the intensifier that delivers an intensified
image of it on its rear face. When the intensifier does
not have an 1image inverter device, the intensified
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 1is 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

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
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The i mage source 31 delivers intensified i nages of the external
surroundings. It essentially conprises an upstream w de-angl e objectg M@n@
311 and a light intensifier 312. The upstreamlens 311 forns an i nage 20 ng
the external surroundings on the photosensifive surface of the intensifier
that delivers an intensified inmage of it on its rear face. Wen the

intensifier doesreti@ictHyR: afireBge INVELt eli devd & e, whibeihntensid i edyal,mage
is naturally inverted with reﬁé)ect fo the initial 25 inmage com ng fromthe

phot osensi tive SRFLER. T PIPHATLE BHFEPHat?BnPe oABREBPRESREI 8% 6B8i cs
32, the angl ed gdddrd sme&haiicttdlheb®ieps BCOr 3¥ei pigiadngadtauabd tbathkhe

final collimted inmpge has the _sane _orientation as_the i e fromthe
external 30 sur r%ﬁfﬁ%ﬁ%@y I #ni EDR8t CPREr ef'dt etkheec%§§’é?§/t?%$8?ﬁé£19ﬂt ehsifier
to have an i magefitweinters aevoesing hdisppseédeam bhedemanbheiobjlebbdiyensad31l

is fitted with [ hani I s 4.nt fi | LS ~f sed
into an 35 int Zdrensfé%% ?%raggﬁ g ??aic ﬁ%gr'elfég %glfsél C%&%é?ﬁ@?ﬁéﬁg}gﬁ%é ‘pl ane
of a second eyepiltwem@aroThels elcpndritdy BZoseetednvEnehoridid youtspdeed of

various sets of H&s 321 Aany %w& 'élg%-}b%t‘itci% lehsgs . A plane 6 MAR
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” targeting comfort. The eyepiece 34 can alsoc be fitted
15 with a focussing adjustment.

Plane angled mirrors 35 allow 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 various 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 1is 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 wview of the



superi.nposed on the pupil of the. eye of the soldier. The depth of field of
this eyepiece is large enough for targeting confort. The eyepiece 34 can
also"be fitted 15 with a focussing adjustment. Plane angled mirrors BBAR 7007
allow the optical assenbly to be fol ded-bagk-into a space of reduced

t hi ckness. The second nechani cal body 37 provides several 20 functions

whi ch are the support of the varjous el ergé]ltg of the systemand their
protection agai ted"tlfaglclglf’ﬁﬂﬂn TG PRl AT 6rier? MR cRYBanvhéle
particularly selsr ether ayd Hfeatiingrdreen a mssion. It also carries

coupling nmeans all ow ngt.h ali evice.to be coupled 25 to the firs
di spl ay device. These rTEFé: glr%ré‘:’dnso Owssngli%e tlblnrsfcltl g%l’cg %beﬁ%céggo asPiaY
nmechani cal body &%imms atten oy isre assedblad lay t todingedtpl bngheeanknet

of the soldigf, fo%:)id ndi caliad g of gﬁ%%iéem?r.e the deyLce LgeShopg,30
mounted onto a hel mét” 4. I'n this case, the hel met conprises a nechani cal
mount i ng br acketP™®t@sdiigifedshuttart a2h tire wehoegrad divplimerteviode RheThese

attachment meangRORIAISRIREN2PHE8h PR t 8ndl I%n%ﬂa&% dRYLES- L @3 bgg
install ed either over the right eye or over the left 35 eye of the soldier.

They may al so cAHiq &€& nt nmeans that allow the eyepi ece exit pupil

to be best positioned iFart hecpEpi IbDhodbEaeye fvide sal di ep. TBgerdewi ce
therefore allows an intensified view of the 6 MAR 1007 0 external
surroundi ngs% o Gr?grf?é’lt:]\)(er %‘rte(? SR&163d dllélofﬁe“ﬁltsﬁe}’eewtﬁermi ns free.

Figure 5 shows the firse ahe tdetsexbngodespledy tileviaceenbilen fdweyedrby
aSent £ by NSyl COARLLNG IS SR L LT A OIOUE R Jo i ikod Tk o
sem r}f | ect i ng isitsrhe23idant idwl ptanehai ppoicdl ippwer 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 egual 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
gsecond 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, 1in order to ensure correct binocular

vision, the transmitted images wust 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.
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al so retracted. For the binocular device 1 to operate 10 correctly, three
optical conditions nust be net: The optical power of the assenbly forned bg
the first relay optics 22 and the first eyegiege 24 nust be identicab Mg 200
the optical power of the assenbly formed by the second relay optics 32 and
the second 15 eyepiece 34; The sem-reflecting prismof the first device
must occupy exactly the Theae pbeiti orft hathe hdirioowrr ofdehiscesecoand dewi ce
occupi es before [t et ; LSt an seharat ;09 i.eces
20 nust al so be g%gb%??hé?gﬁieg%%a%ggquﬁegi%?g?-pu ?Ibgdﬁgggn%%?ag%lc €is
appr oxi mat el y 65MgRRSi mitres ththe fimffes Fbm IROTG r SEORPRLBAT t hdlskkand

i mage sources ar getfaegm bkednhheadgh EheFﬁPﬁ%b gnd second relay optics and
the first and second eyepi eces 25 by reflecfion off and transm ssion through
the sem - reflecting prismtowards both eyes of the observer. Consequently,
in order to ensure correct binocular vision, the transmtted i mages 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.
When the intensifier tube 312 of the second imge source is swtched on,
the equi pnent then allows binocular night vision that is useful for

| ong-duration 35 night observation with an excellent visual confort. The
first i mage source can al so be switched on and display information in
sinple synbolic formwhich will be seen by both eyes superinposed with the
intensified i mage. 6 MAR 2007 - u The whole of the binocul ar device can be
nmounted onto the soldier's helnet 4 by the attachnment neans for the first
and second nonocul ar di spl ay



devices, as indicated in Figure 6. 6 MAR 2x01 12 n CLAIM5S 1. Modul ar

bi nocul ar display device (1) conprising a first nonocul ar display device

(2) placed 5 in front of one of the eyes of an observer and a second
monocul ar di splay device (3) placed in front of the other eye of the $aiAd 100
observer, the first device (2) conprising azfi-rst mechani cal body (27), a
first image source (21), first relay optics (22) and a first 10 eyepi ece
(24), the second device conprising a second gﬁé& i cal body (37), a second

i mage source (31), second relay optics (32) second eyepi ece (34),
characterized in that: the first relay optics (22) conprises a 15

sem -refl ecting plane pri,sm ( : he ti owerf. of. the S ly fornmed
by the first relay opt |(]:'s (2 %ég% E‘t hegfﬁléél?iaéﬁepi%lcséﬂ(af@ | éﬁl dent i(g | to
thg ?Etlca| p;mgﬁmnmmag&ng.ystzgg:?qmyrt hhfwgdimalcaz/ gfpllpia_(:SQ)

an e secon e ; spl.a o] S a
retractabl e protective g’ﬁﬁcﬁ er 2% cap.a‘#éeg o‘?f bel néb %ﬁggseﬁ i % E}eg%tﬁaof
the said sem -refI@GHGLr #3APLaz3)devire t K fiPLACeRchRaNi EBPIBOBE (207
conprises fi fSE df@z@t ﬁb[\éy@: oF0Upthd ”gaﬁ&gS'b%sext\}é@cl,SE‘é?Qg f?i'r%l&lj?d/exﬂﬂﬂ%c‘i‘z) th
conprises a retractabhle plane_mrror ,capabl e o i ng spose in e
second rel ay opti“CE¥PEIPIRF fhﬁsge@sgaaééﬁﬂgngegw H&ﬁﬁ'(gﬁ) h?%% lmage

conpri ses second seeetani dall)coudiirmg meelaydespgied t d22he aadpl ad Witbtt he

first mechanjgal Soupling FERDS IWhe SYEHoRaHUIR oS bRpkh SLhY 2 Laehng'

mechanical body (37), a second image source (31),

second relay optics (32) and a second eyepiece (34),

,) characterized in that:

e the first relay optics (22) comprisés a

15 semi-reflecting plane prism (23);

¢ the optical power of the assembly formed by
the first relay optics (22) and the first eyepiece (24)
is identical to the optical power of the assembly
formed by the second relay optics (32} and the second

20 eyepiece (34);

¢ the first display device (2} comprises a
retractable protective shutter (26) capable of being
disposed in front of the said semi-reflecting prism
(23);

25 » the first mechanical body (27) comprises
first mechanical coupling means;

e the second display device comprises a
retractable plane mirror (33) capable of being disposed
in the second relay optics (32);

30 e the second mechanical body (37) also
comprises second mechanical coupling means designed to
be coupled with the first wechanical coupling means in
such a manner as to rigidly attach or detach the first
monocular display device (2) to/from the second

35 monocular display device (3);

e when the first display device is rigidly
attached to the second display device, the protective
shutter (26) 1is retracted in front of the semi-



nonocul ar di splay device (2) to/fromthe second 35 nonocul ar display device
(3); when the first .display device is rigidly attached to the second

di splay device, the protective shutter (26) is retracted in front of £ 08 007
sem S MARINN 13 C, reflecting prism(23) the plane mrror (33) is also
retracted, the sem-reflecting prism (23) ogaupies the position of the
plané mrror (33) before the retraction of the said mrror (33), the imges

fromthe first and 5 fromthe second_i mage sources are transm tted through
the first and sedOHd- SR opEite® drd)the ks r BLABRI MiFeInd (éyepi EtedlBy

reflection of f antktsfpisdd sstiee skhioughikheisgniprighl ecii Ngoptuse 28he

towards both eyes_ of_ the oﬁ:ﬁ%veri 10 _when thg Li s% di sebay dgvi CE.
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di sposed in frontobfthdessedi mietbect(Bng ,pilemiPes fen the Seesndand

di spl ay device operates..in__an tononpus _manner, . the_retractable _plan

mrroris 1550 Sasthathh " eettrh FERl T UBRRe c ax oy PR RE R L B BHR 1 oy

devi ce accordi ng the Cfarst Jandhaeachdr izedhy nophatsatandasheontioft t hed

i mge sources ( i : I X3l Lo: pbarticul ar. an L ppger.
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3. Binocular disp according to el ro ins 1
characterized in AU [tEgst SeRd-reflersinfager 5¥ur ce3 ) 2 £owards sbpshned

by a focussing 2%ahy est dihodsdhdeand by a light intensifier (312). 4.
Monocul ar or _bi nocul ar di spl device_.according to_one of Clains 1,to 3

characterized% n that at®|e#¥noneeofi¥fk HRERLAY cEFVHERI BESF2¥ES3F) agg
conprises attachremortiiss manner, the retractable protective shutter

is disposed in front of the semi-reflecting prism (23);
) ¢ when the second display device operates in
an autonomous manner, the retractable plane mirror is

15 disposed in the second relay optics (32).

2. Binocular display device according to Claim
1, characterized in that at least one of the image
sources (21, 31) is a matrix imager, in particular an

20 LCD imager.

3. Binocular display device according to either
of Claims 1 and 2, characterized in that at least one
of the image sources (21, 31) is formed by a focussing

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

4, Monocular or Dbinocular display device
according to one of Claims 1 to 3, characterized in
that at least one of the mechanical bodies (27, 37)

30 comprises attachment means.



