1 PERISCOPE The present invention relates to a periscope according to the preamble of the main claim.
SA periscope system is made known in DE 36 27 716 Al, which comprises a housing having a region
extending into a vehicle with a view in front of a viewing prism, and having a region extending out of a
vehicle with a sight in front of a sighting prism, and which comprises a prism core made of a transparent
material, and the side of the prism core facing gpayd©gpige view comprises a display field of a display
unit with information 10that can be adjusted in the view. The disadvantage of this system is that only a
very narrow display field can be shown. The problem addressed by the invention is that of providing a

periscope, wheGRRRFAEPYETOR IR I SRHISEORR ARV YR A REraTIE L Y8 MR aformation from

the vehicle surroundings can be shown directly in the view of the periscope and at the same time the

terrain locgtedAnoastopk thpvahislenaar ReorRSANEd38roraRdhe: Sightn cotpisspEcbigsldRFoIved, in

combination wih he feaces.of the-preamle, agcordind ta the 20nyeniion by, he fealures of the
characterizing part%fathegmain Gam Giver tha aﬁig\ﬁ\h{leml{ﬁng display is dlspos%c!iJ benind ?he viewing

prism in a vievidgndirecsian) xerdineaidinf tavahisla wiet RgrAIVEMAER Haliitecrsatefiad of a reflection
surface of the wigwighpisesadinins tirdaaksslea thanvipvdnonisnal, tataltrefllection @k thes?5 reflection

surface takes B@ﬁ%@fgﬂﬂ%ﬁﬂm&ﬂ%%%%@ IS Yiaw ARG SHAVRY IREArRMGR the sight is

visible and the lig lisplay is visible under a second viewing angle region into the view. The angle
between the rdAEEPBAINGSHY 8 HEEE"YANd the optical viewing axis is selected such that the observer is
able, by changing the head position only slightly in the vertical direction, to either see through the

reflective 30surfrc@dnaRaphRjs bt e padwithabt sefeciian naréw Igek sk the slofiathe periscope with

total reflection.

The problem addressed by the invention is that of providing a periscope, wherein further

15 information such as vehicle data, camera images or other information from the vehicle
surroundings can be shown directly in the view of the periscope and at the same time the
terrain located in front of the vehicle can be observed through the sight.

This problem is solved, in combination with the features of the preamble, according to the
20  invention by the features of the characterizing part of the main claim.

Given that a light-emitting display is disposed behind the viewing prism in a viewing
direction, and a medium having a lower refractive index than the material of a reflection
surface of the viewing prism adjoins the back side the viewing prism, total reflection at the

25  reflection surface takes places at a first viewing angle region into the view, and light
shining in through the sight is visible and the light of the display is visible under a second
viewing angle region into the view. The angle between the reflecting boundary surface
and the optical viewing axis is selected such that the observer is able, by changing the
head position only slightly in the vertical direction, to either see through the reflective

30 surface in a straight line and without reflection, or to look out of the sight of the periscope
with total reflection.

If the optical path straight through the reflective surface has been selected, the display is
visible in this optical axis; however, if the head position is moved, the sight of the periscope
35 can be seen out.



If the optical path straight through the reflective surface has been selected, the display is visible in this
optical axis; however, if the head position is moved, the sight of the periscope 35can be seen out. 2 A
particular advantage of this periscope according to the invention is that it functions without mechanically
moving components and displays, in the view, either the light beams entering through the sight, in a large

area, or S_hOW%tBﬁr{I&iﬂéméém@%eﬂw fisPiRrs iR dRR It RReMBRTRINHNNY A sigschange in the
viewing direction is required, 5 The periscope accordln% to the jnvention therefore mhakes it easier for a
|

user or vehiclewaﬂ%trr?g Fﬁ‘mf‘él}ﬁ%’d&]% CYRBSINE \%ﬂ Peolﬁﬁﬁ Fﬁg‘%t‘é{?&’ tRa 85“%'@ \}&ﬁﬁgﬁ‘bstantial
extent since hemedw ribtosgitdhepeighianeralyarsvaesm tHessputidig imfersistieevahicidisigylays and the

view of the pefigsoige inecruss alioiiherslaisninatdgntamuiies inandbesdivglayestion ibedearsgope. 10
Further ady a”‘ﬁ%e@%%ﬁﬂg%gémﬁmc?ft%ftﬁbeir%}%h‘?o%_{H&té?ﬁrré)ﬁ oY FaLRp %"J'Et{?s%?'&evéﬁ’lﬁ%re”t from the

dependent claims llow, and from combinations thereof. ~ According to a particularly preferred

embodiment ofiMe" SALTE IARRAYE BT IRTRIVERIIGRICESBNE MEAHAT eFEHRAING Ty BUARIRH the viewing
prism is compes&dtssmgayhef @eedwivic bvgtebaplsrsianplifie b ¢lvectactinei cabeaip oderspataf tledigeriscope. A

further embodigaeny of-ie AuRies BafeheihsnYeminn ialstadianiagensssinibickyagoptical wedge

is disposed beréween the |spleg and the viewing prism to 20 compensate for a barrel distortion which
occurs throug lﬁ?éav?&,\ﬂﬁ el Riierein the air gap must be maintained between the optical wedge and
the back $ide of the viewing prism in order to maintain the principle of total reflection on the optical

boundary surfaerdtheviieniseuprisnbodineaptigahwedsiednakesribpessipletadediiceecistertions
occurring W'th%gé]%‘éﬁ 'ﬂ&ﬁ%%%g%ﬂ&éﬁ%%fnﬁ? Arvbipnnal s aRdNTRIdipR g p further

advantageous iment of the periscope according to the invention, it is equipped with components
which prevent the light coming from the display from escaping from the periscope via the sight, wherein
no additional Mectrdinigadlyamenicigade ppderert satdeented toeastijevertiiter nfaheréfesngdriechnical

solution, 8;30 digRlviis Gy theasaiic RRIIERIHAIRhSHEIAS BERSSHEEYP AR dmefarization filter
having a conflguraélon Olﬁgtﬁeﬁ-‘f 0 relative t%othe dlrbe??tton of.golarlzatlon of the light from the display is

used in the be¥Hpatii e {RENDIER SARPEHR LS REIPE¥Nd technical solution, the display is

illuminated with a predetermined refresh 35rate, wherein a so-called shutter is integrated in the beam
path between fheuview amgdiithent of the subject matter of the invention is also advantageous, in

which an optical wedge is disposed between the display and the viewing prism to

20 compensate for a barrel distortion which occurs through the viewing prism, wherein the
air gap must be maintained between the optical wedge and the back side of the viewing
prism in order to maintain the principle of total reflection on the optical boundary surface
of the viewing prism. The optical wedge makes it possible to reduce, distortions occurring
without this in the view entirely or to a substantial extent.

25
According to a further advantageous embodiment of the periscope according to the
invention, it is equipped with components which prevent the light coming from the display
from escaping from the periscope via the sight, wherein no additional mechanically
moving components are required to achieve this. In a preferred technical solution, a

30 display is used which emits polarized light, such as an LCD screen, and a polarization
filter having a configuration oriented 90° relative to the direction of polarization of the light
from the display is used in the beam path between the view and the sight.

In a second technical solution, the display is illuminated with a predetermined refresh
35 rate, wherein a so-called shutter is integrated in the beam path between the view and the
sight, which prevents light passage with this refresh rate, wherein this frequency is



sight, which prevents light passage with this refresh rate, wherein this frequency is 3 greater than 20 Hz.
This switching back and forther between display illumination and shutter, which is referred to as
"chopping", makes it possible to prevent light from escaping through the sight of the periscope. At the
same time, however, the eye of an observer will not perceive the image in the display as flashing because

the frequency glawhitRhsyillyminaliQlmmiFhBsRMLAGIRINS RRREHERIRS REFFARIYA! dngrtia of the
eye. The two embodl nts of th invention ar?I descrlbed the follovélj W|th refer [Jeé}ge to figures. They

show: 10Fig. £ 5 geﬂat el (5? g éjréocoar?e ﬂ?%ﬂgadmﬁ ??al'tdps?ﬁ%{ 81 DeveRb oW e a periscope
comprising a Rsieaieaididlasy hadiah shifecerligerremittiig dripratimantiomieyed. ipesiecd e comprising a

shutter built in&gb@mmr@aﬁbra&@ﬂweﬁ'@g@pﬂm cripIRpSediasniybetauso uringdubayng a region
extending ntom%*}mw leW e JTONS OF 8 1‘%’%‘?& RIS e W@f'@%rﬁ 'sAipnSxtending out of a

vehicle with a sig Rt 4'in ronto a sighting prism of a prism core b e of a tran arent material
such as plastic or glass. 20A light-emitting display 7 is disposed behind the viewing prism 3 in the viewing
direction, whefBin tecempeiisatesfof éhbanvehtistarodettebebahnteeriolnwinptieth wedgeckOids disposed
such that an af[ggpég &}%mmﬁlned between optical wedge 10 and the back side of viewing prism 3, and
so the air situated therebetween is the medium having the lower refractive index than that of the material
of the reflection surface of the viewing 25prism 3. It is also feasible to use another liquid, solid, or gaseous
material itstedddofl ak,speveldeivichasesisoorsr wistfrac wdditiodabdisntyhysically enables total reflection on

the reflection Fig. 2. a cut view of a periscope comprising a polarization filter and a polarized light-
emitting display, and
Fig. 3. a periscope comprising a shutter built into the beam path.

15  The periscope is composed mainly of a housing 1 having a region extending into a
vehicle with a view 2 in front of a viewing prism 3, and having a region extending out of a
vehicle with a sight 4 in front of a sighting prism 5, and of a prism core 6 made of a
transparent material such as plastic or glass.

20 A light-emitting display 7 is disposed behind the viewing prism 3 in the viewing direction,
wherein to compensate for a barrel distortion therebetween, an optical wedge 10 is
disposed such that an air gap 8 is maintained between optical wedge 10 and the back
side of viewing prism 3, and so the air situated therebetween is the medium having the
lower refractive index than that of the material of the reflection surface of the viewing

25  prism 3.

It is also feasible to use another liquid, solid, or gaseous material instead of air, provided

it has a lower refractive index and physically enables total reflection on the reflection

surface of the viewing prism 3, which is provided here by a cover pane 13 disposed on a
30  side of the viewing prism 3 facing away from the view 2.

In a periscope of the type depicted in Fig. 2, display 7 is composed of an LCD screen
which emits polarized light which is prevented from escaping from the periscope by a
polarization filter situated at an angle of 90° in front of sight 4, wherein polarization filter

35 11 is designed in this case as a film on sight 4 of the periscope, which is in the form of a
cover glass 13.



surface of the viewing prism 3, which is provided here by a cover pane 13 disposed on a 30side of the
viewing prism 3 facing away from the view 2. In a pegjscope of the type depicted in Fig. 2, display 7 is
composed of an LCD screen which emits polarized light which is prevented from escaping from the
periscope by a polarization filter situated at an angle of 90 in front of sight 4, wherein polarization filter
3511 is designed in this case as a film on sight 4 of the periscope, which is in the form of a cover glass
13. 4 As shown in Fig. 3, 'gnother embodiment of the periscope according to the inventjon is equipped
with a display ,Stﬁréo‘ggma)ﬂhl&m?ﬂg iGh BF 'gheﬂta%f Feﬁ%ré%?@l?eaa?gg{' PtWaW%@W?}'%’MS a shutter 9 is
integrated in tiegUieRas Wiie BisRiRyehn ewisplandyijnatpirotwrich Brefirrirpatisiegesaighitiaprevents light
from passing atopreciselia thistteleshmatpatéiene e s ipngrbatvs Hghwormiagsisen thegshsplay can

>Sing apFR SRRt e ; splay ca
oo 3 it e B T B A BRI AR el
disposed bem%sw%%w%mm BB heRPiMETARNS. IR HREERIARR MRS RSEPRRRS YBprism 5 is

equipped with thedsiyctiomenighioed?y Bhe axilividtmleglas sescatecoomnsiote dibyitapsparérarfdm or
adhesive. sighting prism 5 are each provided with cover glasses 13, wherein a laser filter 14 is also
disposed between cover glass 13 in front of the view 2. The reflection surface of sighting
10  prism 5 is equipped with a deflection mirror 12. The individual glasses are connected by
transparent film or adhesive.



5 Claims 1A periscope, in particular for an armored vehicle, comprising a housing having a region
extending into a vehicle with a view in front of a viewing prism, and having a 5 region extending out of a
vehicle with a sight in front of a sighting prism, and of a prism core made of a transparent material,
characterized in that a light-emitting display (7) is disposed behind the viewing prism (3) in a viewing
direction, and a medium having a lower refractive gdgxthan the material of a reflection surface of the
viewing prism (3) adjoins the reflection surface of the viewing prism (3), and total 10 reflection at the
reflection surface takes place at a first viewing angle region into the view (2), and light shining in through
the sight (4) isVisiBl@eiisdaprs litymegictier dipiayamasdisiilislencemerisssondeisinthjarimgleregion into
the view (2).  2.réfierpsriseang inecandingiloaian bveharastesizeddnitgairise, mediimdehind the
15reflection surfa lewi ri is.air, eri e accordi one of t
aforementl%ned c%ﬂ?@%%%éﬁaéﬁgﬁﬁ%ﬁ?t at!%@ké’gﬁ%;gn?gsﬁgt@g?% Bg%rgéglls[ﬁ% i%%r?’a#ggt?c%ﬂ wedge (10)
is disposed betweBfSReCRIiIg PRAFE7 PlaAd BISRARNING RS @Rrargrzatinoap!(8) ietratétdbetween the
20surface of the ogiipalywedged{d)sad dbhindeftectiewisgrfaicen dBihe wieiwwiggpdismti®),. dndhe periscope

according to one qf the AfRsementionsdelaims irharacrTe hifcmabing distlay {drgmissRelarized light,
and a polarization fjlter gllé wit g ht emitted aéa 90 asgﬁle rel?tlve to the polanzé&%on dlrect‘on of the light

emitted by the dispI&Y'(7)REST5 G i th LA AN pu 5 RleR WRMABR ST dint #7 LR3Rt (4). 5 The
periscopée @ccordireflestonebihthectgoliemsiitisadakermasel Ardirshdeaine dree iredinat ite Wigplay
illumination has a giewair), rafeght ahéiad tughend Qg RIegaBek QNttaeideanadbeiween the

view (2) and the ngws(@'g'\gwﬁ engfg% § rn(r]e\ll%%ﬁzgséﬁﬁ ?Pe%‘{a‘n‘?ﬂgtﬁc%%&f‘@;t is phase-shifted by 1800

relative to the refr rate. e periscope acc g toclaim aracterized in that the display
illumination of the display (7) is operated at a refresh rate greater than 20 Hz.
2. The periscope according to claim 1, characterized in that the medium behind the

15 reflection surface of the viewing prism (3) is air.

3. The periscope according to one of the aforementioned claims, characterized in that,
to compensate for a barrel distortion, an optical wedge (10) is disposed between the
display (7) and the viewing prism (3), and an air gap (8) is created between the

20 surface of the optical wedge (10) and the reflection surface of the viewing prism (3).

4. The periscope according to one of the aforementioned claims, characterized in that
the display (7) emits polarized light, and a polarization filter (11) with light emitted at a
90° angle relative to the polarization direction of the light emitted by the display (7) is
25 disposed in the beam path between the view (2) and the sight (4).

5. The periscope according to one of the aforementioned claims 1 to 3, characterized in

that the display illumination has a certain refresh rate, and a shutter (9) is integrated

30 in the beam path between the view (2) and the sight (4), which shifts or releases the
beam path such that it is phase-shifted by 180° relative to the refresh rate.

6. The periscope according to claim 5, characterized in that the display illumination of
the display (7) is operated at a refresh rate greater than 20 Hz.
35



