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aut of ocussi ng neans Vision aid The invention relates to a vision aid with

the features of the introductory part of claim.1 with an autofocussing

means, with a neans for changing the focal length and with a neans for
mat chi ng the parall ax between the tubes of the vision ai

dtg the .
respectively set focal kength, gpectacl es)l esiccipiaut 015§€8§§F3r§5 on¥t§tich
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telescopic
wnown vision aid 1is intended foxr u=se as
The ow

gspectacles.

The known telescopic spectacles has an automatic iii{ij@@an:ii

esing  means, a device  for manually ’C gechahical
ii;iification factor and a device for automatlic, m. S een

valization which corresponds to the respectiy

o ;zz for example during vascular surgery, due ?O the
iiiii?én of the different surgical sites, the worklnga:iisaZEZ
must be changed, the focal length and the Paralléx df;tanCE-
adjusted automatically oT manually to the new vo?k:ngaid ien
In this way optimum adjustment of the v1§lo o e
corresponds to the surgery underway' at the tlmethe eroonomic
Moreover, the user of the vision aid can ass?me e e e
positions which are most advantagecus at the t;éelbo Lghe o
possible TO operate without fatigue. 'In adleL?n,tion focror
vigion aid makes it possible tO match the magnlfléa distance‘
to the respective requirement at any Fhosen worklsgallows e
The known vision aid which is worn u51nglarhe§dse L e
user to largely freely select the working d%stan?e e
mag;ification factor used. The control devmée is ;Zen -
operated switch. To prevent losing the 3-D image

' it the known
working distance and the focussing position change,



p possible to operate without fatigue. In addition, t vision aid nakes it
possible to match the magnification factor chosen working nsgﬂgg

the respective requirenment at any The known vision aid whic rn u5|ng
a headset allows and the select the. working distance user to |largely
freely magnification factor used. The control device is a foot- To prevent
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tubei q%y hanisall yabyaapiet sg¥sa gearing; th|s means rel atively
high t an thus l ow wearing confort for the user. (2) one Since the

t ubes of the vision aid nust be nmade novable to another along the
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For each change of. the worKki dlstanc Xe £
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t hus éEe Q,dde angle of the eyepiece pl anes to the eyes of the user. This
can lead to disruptive reflections and to

(2) Since the tubes of the vision aid must be made movable to
one ancther along the lengthwise axis, the resistivity of the

system to mechanical stresseas suffers.

(3} For each change of the working distance the parallax
equaleathn. means changes the position of the tubes to one
another and thus also the angle of the eyepiece planes to the
eyes of the user. This can lead to disruptive reflections and toc

a diminishment of the entrance pupil and thus the field of

vision.

(4) In practice it 1is hardly possible to produce systems
independent of the user with this type of parallax equalization,
i.e. each system is tailored to a certain user and his distal
pupil distance. This necessitates higher investment costs when
for example hospitals intend to ensure that all surgeriess can be

performed with autofocussing telescopic spectacles.

(5) 1If correction glasses which project beyond the eyepieces are
attached to the latter, when the position of the tubes change
under certain circumstances they can touch the face of the user

and thus distract him.

Furthermore, for users, for example in surgery, it would be of
great benefit while using one such vision aid to be able to view
additional information such as the vital signs of the patient

from the monitoring system, measursment scales or also x-ray,



a di m ni shnent of the entrance pupil and thus the field of vision. (4) in
practice it is hardly possible to produce systems i ndependent 5 ofiRtlife user
with this type of parallax equalizatian, 1i.e. each systemis tailored to

a certain user and his distal pupil distance. This necessitates higher

i nvestment costs when for exanple hospitals intend to ensure that all
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| i ght source, the recording canmera and the |light source due to a

swvelling mrror, regardl ess of the circunstance that they :
US 4 621 2383 A describes a device which is worn on the head of

the surgzon, with telescopic spectacles and a racording camera
and light source, tha racording camera and the light source du=
to a swivelling mirror, regardless of the circumstance that they
are worn on the head at a distance, having a viewing dirzction
which 1is essentially parallel to the directions of viawing
through the telescopic spectacles in front of the esyes of ths
surgason so that image field sesn by the surgeon can be
cransfarred to a screen esséntially from the same angle of

viewling wia tha recording means.

US 5 4386 948 A shows a device for forming & stereoscopic image
with two image-racording systems. These image-racording systesms
can be television cameras. In ths beam path of each of the two
celevision cameras thers are two wedge-shaped prisms which each
can bhe turned in opposite directions in order to deflect the
light beam as the distance to the object changes in
synchronization with focussing of the television cameras. In
thie way it will be possible to focus the device on the object

without having to turn the televsion cameras themselves.

Us 4 779 965 A proposes assigning positive achromatic lenses
which are esccentric to binoculars to tha objective lenses of the

hinoculars 1n order to achi

((J

va, Dby turning theses achromatic
lenses, che wuse of tha Dbinoculars as a nicroscopa LO
simultanaously see the images producad by the two optical

systams of the binoculars and to obtain a sterzoscoplc ilmage.



are worn on the head at a distance, having a viewing direction which is
essentially parallel to the directions of viewing through the tel escopic
spectacles in front of the eyes of the surgeon so that inmage Myellf: seen
by the surgeon can be transferred 3@ a screen essentially fromthe sane
angle of viewing via the recording neans. US 5 495 948 A shows a device
for formng a stereoscopic image wth two i nage-recordi ng systens. These
i magger qoorsh 09y SpstEmposean be tahaye strenoaaimﬂass.Y$¢merﬁhé’l‘5§an?%5Fﬁa f
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recording systemw.th sever en , Qe Padd: ohadrhi Eoeatabna fdamobei ng
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the r&Sp&cfivé activity. Furthernore, the . o1 information
it is to be possible for the user to view additiona i
in text or video form which originates from external data
sources and to eliminate any  pPoOOX visibility by the

corresponding settings on the eyepieces of the vision aid.

Furthermore, the 3-D 1image will be preservad without the
" position of the two tubes of the vision aid to one. another
naving to be changed, as %é the case in the wvision aid known
from WO 96/09566. Moreove;,fﬁt is to be possible for the user.;o
view additional information in text or video form which
originates from external data sources and to eliminate any poor

visibility by the corresponding settings on the eyepieces of the

vision aid.

. - ° I3 . 1 a
This object 1s achieved as .claimed in the invention with

i j j ' ble
vision aid which 1is characterized in that uslng adijusta

cptical elements wnich



3-Dinmage wll be preserved without the position of the two tubes of the
vision aid to one another having to be changed, as is the case€ § MR g,
vision aid known from WO 96/ 09566. reover, it is to be possible for the

user to view additional information™in text or video form which originates
fromexternal data sources and to elimnate any poor visibility by the

correspondi ng settings on the eyepi eces .of .the vision aid.. r t he
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case ysibe midion aid knowmn from WO 96/ 09566. Moreover, it is to be

possible for the user to view additional information in text or video form
which originates fromexternal data sources and to elimnate an .Roor
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pathsv&ggghngﬂgyttgé Eﬂ%le between the beam paths running cut of the
rubes toward the object can be changed.

preferred and advantageous embodiments of the vision aid as
claimed in the invention are the subject matter of the dependent

claims.

The vision aid as claimed in the invention represents a.
completely new application or (product) class. It differs on the
one hand from telescopic spectacles or surgical microscopes
mainly in that the features autofocus, optical parallax
equalization and variable zoom enable unprecedented, completely
free mwobility during use. The vision aid as claimed in the
invention Jdiffers from a surgical microscope predominantly in
that 1t can be worn by means of a headset on the head of the

usexr.

Thne vision aid as claimed in the invention can be used not only
in operations on human or animal bodies, but wherever the user

igs to see the working field magnified.

The invention represents a light, stable and comfortable
stereoscopic vision aid with wvariable magnification factor,
autofocus and automatic parallax egqualization and with the
possibility of compensating poor visibility, the angle of the

tubes of the vision aid to one another not needing to be



tubes toward the object can be changed. preferred and advant aggous 7004
enbodi nents of the vision aid as clained in the invention are the subject
matter of the dependent <clains . The vision aid as clainmed in the

invention represents a conpletely new application or (product) class. It
differs on the one hand fromtel escopic spectacles or surgical

m cr oscope majply in th he . f.eat autof oM +.10ptll cabrparaf| ahe
equa¢h%@‘ﬂ'?§n anhgﬁérigebar%@%%m%%ﬁgjblggﬁﬁrecedent ed, conpletely ,free
mobi |,i £ yodURiag suse. tHeE Vilsi otwai bear 2aelAe@ T nOE he“CPRVBREIGR ditt fer s
froma surgical mcrosco re Lhant LRerkbatb | i taddie Denabr nsbyuakans
of asheddSet %lﬁefgﬁ a%z%d%grfaq[ hggggs'er. IF%ﬁe \?irsi on aid as clainmed in the

i nvent kgrmean obe casedenati fedad tion Wpers®Sons on human or ani nal bodi es,

but wherever the user is to see the working field magnified. The

invention represents a light, stable and confortable stereoesgopilﬁ vigLon
ai d wht hpyafiealree maghictilogtiten &6t o -S18tt of b us*and St ORat i ¢ par al'l ax
equal i zati aon _an i sil 4t y-9f conpensed imgspoorlvisebility,
the &RYEESG ﬁ%é/%%{e%??fetﬁe vision aid to one another not needing to be
25 MAR 2004 .5. changed. This features also allows a structural form of

the _visiaqn aid, t sthe1LWe=heam palkhs reamtieradcormiday edsed an
Si nglwéﬁe”p%re}feer‘g%ﬁ:&%v% Iét abe., Furt?her ngre addi t i onal %{ﬁ#althé n{,onaly on
can beirefdmredthe trritised . LATpREFerted BibSATTENTs The Vision aid as
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. Wien the vision aid as clainmed in. i pygption S cheiutg
used dgsisianeryd tPREWBF ki hytHi stEhte %)ﬁet hgélu}'s-ﬁ%%%gn %si ng the vision
ai d of, Lhe i OVeRti RRgRaR:bacebangedtoxrf.or exanple to enable an

Furthermore, objects, such as for exawple a tumor, <can be
subjected to accurate, guanticative determination without the

need to adapt the magnification factor.

During surgery the beam path often intersects briefly between
‘the objective lens and the surgical field; this leads .to
undesirable adaptation of the focal length to the interse?tlng
articlé with its subsequent readaptation Lo the original VLsuél
field by the autofocussing means in the known telescop%c
spectacles. In the invention this can be prevented by autométlc
changing of the focal length being provided with a delay switch
and therefore a change of the working distance only after an
adjustable time and/or with an optional speed lead%ng to a focal
length which 1is optimized to the new working distance. The
reactcion time of the autofocussing part can therefore be matched

to a certain situation or a personal style of working.

Especially 1in surgical training does one embodiment of the
invention allow students observing the operation to follow the

surgery in exactly that perspective also offered to the surgeorn.

: . s . ¢

Especially in surgery within body cavitles dOES tha problem o
' {11 ' 1

optimum illumination often arise; the ceiling light can rarely

it ] ] he
be moved into a suitable position; & light scurce mounted Ln t



assistant a better viewinto the surgical area - without ch rEQMQQ hhe
magni fication factor. Furthernore, objects, such as for exarrgl e %u?mr,

can be subjected to accurate, quantitative determ nation wthout the
need to adapt the magnification fact@or. During surgery the beam path often
intersects briefly between the objective I ens and the surgical field;
this leads to undesirable adaptation of the focal length to the
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of the forekntedgtdadiei agageoyifdathafiion a ePayiaWYch BREY hERERGHES
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wor Ki 4 b stracehyFhe lapsadd offqadml &7 ERe 8UR6FocUHSYINg paetdcan the

thefefOfe??bf? tghed, tQ @icertaiResityatkbanion asparsonal style of

wor ki%‘tfg speg?aigTy 1|rn surai cal trgi ni ng does invention allow students

observing the surgery in exactly one enbodi ment of the operation to

fol I oy the that perspestd Ve alsoi&hf gredatiect ke genil.e Espeahaly dire
W t

sur ge g}p tthin body cavities does the 1géobl em of opti.mum irl I u&i natti.losn
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as a parallax angle to t optica eam at tween (¢ (0] CLLVE: ns
and t Bgsve88al 3 i‘&/&;R tht sff‘ﬁgﬁsilgg u 6d A l%%gad%\?v&fqolr%n%t itw(")ln,gl f
especiall ¥si B1Boapdcavi tihes inmddt imrsmeid i arstder. it can al so be
advant ageous for the
There are also application situations in which an amplified 3-D
impression becomes advantageous. The invention does this in one
version by a device for increasing the distance of the objective

lenges from one another.

Ooften the user of the vision aid as claimed in the invention,
for example to conventionally orilent himself during an
operation, looks past the telescopic spectacles mounted in front
of his eyes. When there is poer visibility it 1is only
practicable if correction glasses are attached to the eyepieces
of the telescopic spectacles. These correction glasses carry out
parallax adaptation when the focal length of the telescopic
spectacles changes in one embodiment of the invention in order
to prevent a reduction of the optical guality when the parallax

angle changes.

Poor visibility  which cannot be corrected by diopter
equalization mounted on the eyepiece 1is a problem when using the
vision aid known from WO 96/09566 and is eliminated in one -’
embodiment of this invention by correction glasses mounted on

the eyepieces.

Absorbing, reflecting or Efiltering protective glasses which are
easy to clean and which are preferably provided as claimed in

the invention and reflection of information, for example surgery



assi sting physicians to recogni ze the exact visual field of the surgeon
in order to direct their attention to it. Applications of thquﬂmfﬂmgon
are al so conceivable in which the autofluorescent properties of tlssues
are used. To do this, wth or without using various filter and frequency
conversion systens, a WIR or laser light source conbined with the vision
aid as clained in,the invent] ca e there af SO hizcatdesa

Si t usatRREFTE whi &R T8N ottt A ilr%?‘(egggiggﬁ b@élgsn“gil aduoRtsgecus. The
i nventjonAgesuthis savemel venseonaby ea PeSFiiEe of GrRLlAEAEAATHY- t he

di stance of the objective I|enses fromone another. often the user of the
vision aid as clainmed in the invention, for exanple to conventjonall%
orie 5%h!£§$mfadari?gaanitepévatidﬁFeK6©M§Fpé§k Pﬁe_Pi&fﬁ&ébip %bec?%ﬂles
nounted In front _of ni S. t | 0 Vi kY ht 1BxeDAY
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adapt ati on when the focal | engthnaf the bel eacopise spestackes changas in
one éxbd ?Hen?gbfapﬁgpinvgntion in order to prevent a reduction of the
opti categuatiayewierdeh@g@eal | ax angl e changes. Poor visibility which
cannot be corrected by diopter equalization nounted on the eyepiece is a
probl em when using the vision aid known from W 96/09566 and

el i mpnatedrivarene et sepRI HReRhi SOF n%ﬁﬁr)FShlB? éoPraé”gt ion % gs582m
mount ed, on,,t he,gygpi gcasap Aksaidrangmoefllesct ilng becbinkterpngspidteecttiove
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sur gery. : 25 AR 12004 xamp Par anedergicaht orainhegr the i mediate visua
field are

one preferred light source which is made as a fiber bunch with a
variable aperture and which is integrated into the optical
system greatly improves the illuminaticn properties when using
this embodiment of the vision aid of the invention compared to
known vision aids. The 1light is coupled preferably by a beam
spiitter or into the prism surface of a prism raversal system.
The light source can emit UV/IR or laser light for cbhservation.
The light reflected by the object can be absorbed or reflected
by a filter in the ayepieces. The use of infrared 1light,
ultraviolet 1light or laser light can be of great diagnostic

value.

pParallax egualization when the focal length changes without
changing the tube or eyepiece distances can be achieved in the
invention by for example an electric motor mountad in the middle
part of the vision aid simultaneously laterally and/or axially
moving and optionally tilting the respective objective lens or
part of it (front member) via the correspconding sheathed cables
or gearing, cam-controlled. Using axial displacement focussing
(changing of the focal length) to differant distances can take
place. In the base setting of the vision aid (the optical axis
of the movable objective lens or lens part lies in the optical
axis of the zoom extension) the distance setting and convargence

angle are set préferably to a middle working distance so that



advant ageous i n several conceivabl e possible applications. For zgcurate
quantitative determ nation of objects, in the invention a neas AR
scal e which can be nade as a liquid_ crystal display, LED vacuum
fluorescent display or gas discharg@' di splay or also in another form can
be inserted in an internmedi ate i mage plane. Furthernore, in one

enbodi ment, by reflectipng a part of the_ bea CAD.gager a
modulehe 0P HEEIME PO bF@et%Yegbgg?\slerflﬁe%ggﬁéﬁe{ g;ﬁtet E%ttgu%ery on a
moni t or. whi chei s hdlesiyieahl e fiterexahpl ewdrkisuy giddait anca nFhgndere the

pref érred |ight source which. is,nmede a:fiber.bynch wit vashabh
aperk&d@qéﬁHQMﬂLﬂ?qs‘?ﬁt8@F5teaH?hfgg?hef%%?gééﬁg s?%%%ﬁ?ﬁ?%%t?é_i goves
theigﬂfggdﬁﬂé(ﬂbﬁﬁop@ﬁtEGS&MNﬂelERﬁEﬂlYmeV%@bédFﬁemﬁWﬁ ttre 9P3P6R ai d
of the-invention conpared t known. vi si.an ai- T L ght ziss €oupkasd

pr ef exiads ysﬁbilt%mbgﬁﬁ'nﬁs;ﬂcﬁr}%esr I o%ltbfﬁ%e prjl%zsn% s r?gce of a prism )
reversale syshemhe Thavenghbnsdurteeradanmenion URArR aerl Isgs eV 1R g™ o2
observation. The li.ght fl d he..abj anbeabseibedHy two
ref | et PBYE fPEEer Frct h%%e%c%s?%heﬁﬁéifo& infrared_|ight,

ul tra(?/r;j@c,aij_x}é ghtnees| aser duightd caradel vf 2Pedt CAPagicYs ©Ff vEFERSETY

Par al | ax uz%fl.isziaéti onig/nen the %gg%llllagp%@m]sow theut nehemgrnar he
t ube oF Bffepi‘ece di stances can be achieved in the inventjon %g fo%
exanphegBd ehectei cnomt o sEepSEed-1aNIPe 1 AFESTY 8F “fhef ¥TRTon &Y

si mul t aneo a | Ly apd/ @iea8xkakly noving and optionally tilting the
respeE]?? v%pul?) %(%%:tlggégl éns or %zeift of it (front nenber) via the
correspondi ng sheat hed cables or gearing, camcontrolled. Using axial

di spl ﬁgg@ﬁg‘{—mé%us%ﬂ‘%héc%ﬁgi nan@f, the tetalnkengteh)obpedififer drinses
di sta

opt| ook AREES GF BRSOV ooy B (e Rensrare rbCE PR, ] e

optical, pxisrof theczeom exdensixamplehe disigneeiswttinglahndconfergence
image plane) can be done. The aforementioned movements of the
objective lenses or the objective lens parts can also be caused
by electrical or pneumatically actuated linear drives of

actuators.
The relationships between the-

a) focussing of the lens systems by changing the focal length

and

b) the change of the magnification factor of the lens system can

be explained as follows.

In order to obtain a sharp image at a given distance between a
lens system and an article/object field, the Eocal length of the
lens system must be changed according to the distance between
the article/object field, for example with an autofocussing
means . This "focussing" yields a focussed image with a size
which depends solely on the distance petween the lens system and
the artcicle/cbject field. This size of the focussed image of
the article/object field can cnly be changed by changing the
distance between the article/cbject field and the lens gsystem

(larger distance : smaller image - smaller distance : larger



angle are set preferably to a middl e working distance so thaf 526ARNBR 2004
the optical axes of the eyepieces run through the optical center points
of the eyes. Wen the working distapnce changes, the objective Iens or
with internal focussing the corresponding objective |lens parts can be
axially noved such that the object- side systemfocal points lie in the
obj ect plane. At the sanme -tie, i e enventdon kateeal wiith oa zoom
contirmeidedd \ﬁ%@r&%ﬂgcgﬁe i éeé{]iEI 5%129%\Aﬂtﬁft\k?: type t%at t he occl?logoiir};s of
the two  objeeheveoteasesaare gietéd exactHP Uit Mt h&8%plane of “symret ry
of tHEVi sion aid. %or Rarald axrequali zattenlkhepjeeit hedead anglh@udthange
nor ¢hest $AEE cﬁgngé Ss nec sary with respect_to thetsﬁpticala xes ofc the
eyepi ece ; &ur t hrenord, s@ntde bateeenne,ti%y 7RI nGYtHE 6bj et ve 1enses
or p%t}afs of then(]F correcki on gt Lhe Lmage1errvis vhiaoh iegcuthdue faenl

| at east ioFRERRI ¢ or ‘E’:xarrpl’e, astigmatism {ilting of the _image phane) can
be dp %Fﬂh@gﬁmyemenmimmnﬂﬂnVéﬁ@ﬁ@§Qﬁetﬁ%tno' Scti vE-lenses or the

obj ective | ens par n ; One dys ehecwei tabsordp g calfy
act Uaead EYREaT Hlﬁ SN Al R0 D& Liliap tnediys R

ri'ves of actuators.” The relationship an
f ocussbAgmebnthenpdns syshenseby ey atlhef?%%gkls“ I eﬁge?f%tr@%%&%et he
change of e tmani.ical iom Aol ofediiie densusystiem o - be expl ai ned as
fol | BWECEPHYGFder to obtain a sharp image at a given di stance between a
| ens system and an article/object field, the focal |ength of the Ien%
syst em.nmus rpgcﬁf@g%da@%@r i 162 15 Di s hed dicst anbe WEG&EN VY héenses ©
arti érFléFobrjg ect field, for exanple with ‘%ﬁoﬁ't't ofQeussihg ABARSiofhi &an
" f oc usEiemg's tyi ehds 28 tPEATSed SATEGE W't a si zé  whi ch depends iol el y _on
the d'.stp%rg%e Detaween; 4 herkenshayst gmfandssele ag tiadiF 0 ect " # &Fd, T s

the f

31 z2€ any case Ogrlff’)sfeg\ihlerrrla%%emcamera is at one time nearer, thern agaln
farther away from the tree. In both cases its takes plctures
with different focal length. A camera with a =zoom objective

lens on the other hand can photograph the trée from one
locaticn, one time larger, then again smaller - it also does
this with different focal lengths, but it also has a zoom ’means.
Since a zoom means regquires an additional lens gr?up th# an
positioning mechanism in the lens system, the much higher price,
the different (lower) light intensity and the generally greater

dimensions of these lens systems are gelf-explanatory.
" other details, features and advantages of the invention derive

from the following description of preferred embodiments of the

vigion aid (telescopic spectacles) of the invention using

schematics.
Figure 1 shows a vision aid;
Figure 2 shows a vision aid with illumination means;

Figure 3 shows one embodiment in winich the opjective lens

distance is wvariable;

Figure 4 shows a vision aid with its .assigned laser light

source; and



the article/object field can only be changed by changi ng thezﬁkggﬁfe
between the article/object field and the |l ens system (larger d

smal l er image - snuller distance |afger 25 MAR 2004 9 image). Changing the
focal length of a lens systemwith a zoom neans on the other hand yields
an enl argenent or reduction in the size of the inmge of the
article/object field without changing the distance between the |ens
systenms and the article/object field, therefore only by changing the

f ocalp; Juargt 15 U P0om ARt fher'eioret Bth THe' "focussing” of a lens
systemw th an autof ocussing nmeans as well as adjusting the zoom neans
inply a change of the focal |ength. Neverthel ess. aut of.ocussi n ns
andayﬂgmnaam%MBTQrénﬁoﬁhtﬁ€“§éﬁﬁqeTﬁ?@O%}T%%?pWégga% bggégghb I she gn

t he oqb' eGld Ve d enses; of theangEasocass aty ofeans; camera wi t hout the zoom
functf'on"can display a certain tree shar foc e I LRl 52

smal |erguien Ban§hedSe ¥l yveé‘g-lT%t c&ﬁer‘gﬁ%(%hatag%eqﬁ %’e % g(rééerm% t hen
agai OJ{g#k@ﬁ Aawaynksemtbe;tree. In both cases its takes pictures wth
di fferen ocal length. A canera with a zoom objective |ens on the other
hand can photograph the tree fromone |ocation, one tine larger, then
algai fiﬁ?}é e whdwsl 50 doesherhits cnidiie déflbed énent ol4l q@gfh%}izutalﬁ

al so has a zoom neans._ Sinc m n Ui L€s af addi t ii 9gaEh-alre3s)
groupWMthéhnm868§it?8ﬁiH%r%e% aﬁ%@nﬁ?ﬁgtégE?gnéﬂg g?%nl thecguch hi gher
price;jghbe thideramt (demwer)ind gberitnt ehsitye ard PR&E eGen8FEPNP G Eat

di nensions of these |lens systens are self-explanatory. Ot her details,

f eat uP@3"3nd advant ages of the invention derive fromthe follow ng
description of preferred enbodinents of the vision aid (telescopic

spectagl es) ofthe jwenti of usied ssabeam! ites. cReguires 1EshousFagursi of
ai d; .

’ another embodiment of the means for preventing the entry of

outside (infrared) light into the receiving part of the infrared

autofocussing means, and

Figure 11 schematically shows in the form of a schematic the
arrangement of a transparent display in the beam path of the

vision aid.

Figure 1 shows 2 vision aid ("telescopic spectacles") consisting
of two tubes 1, eyeplece parts 2, an autofocussing means 4

“mounted in the middle in this embodiment with an infrared dicde

5 and a receiving unit 6. The tubes 1 can be fixed to one
another, or as shown in Figure 1, can bDbe connected by
crogspieces 17 which can be moved lengthwise. An external

switch 3 and an external electronic unit 7 can pe connected to
the vision aid by cable, or, as in this embodiment, without a
cable, for example by a radio transmitter 8 and radio receiver 3

or otherwise.

Figure 1 further shows Lwo bent boards which are housed in the
rupes 1 as guides 12 on which optical elements 11 can be moved
back and forth by pesitioning motors 10 such that the refraction
property oL their respective positicn yields the angle 13

between the beams paths 14 which emerge from the tubes which 1s



Figure 2 shows a vision aid with.illunination neans; Fi gure 32

. ows a d it . ! . Shawelene
enbodi nent in which the objective lens distance is variable; "Figure 4

shows a vision aid with its -assigned | aser light source; and 25 MAR 2004
-10 Figures 5, 6 show a headset for the vision aid; Figures 7, 7a and 7b
show one enbodinment with a device in front of the sensor for the

aut of chsssiar}gf meaps;efiguese 18 cshawswank enbodlinerdndsn whi ch Theo befig.cal

syst g¥C=ar'e  “housed in a comon tube; Figure 9 sho ' hepat i
enbodi yemntef YhedFsi ¥R APHIORFERE ﬁ@gﬁ@ 61" g:%eﬁonk%él‘én% ?ﬁegg%t rt&b%%e

outsi,f)le%r(i frased)n leirght iR a:Hde. reTrevbpyipatt edfentens s nfkareg also
aut of S

_ ng. nmeans, Figyre 10 sho in a,yviewsimlar.to e froom
Fi gurige 9noemet BePlefbod of %?g\gsné%\%asrc’}%'r Aglrj‘“éve ttﬁrﬁ:éa % héefgﬁtggy Sof‘l
outsi de (iydsapedhrkhebed mimdyt he riscesvliagtparptetet v itPrared. Tae
aut of ssing neans, and. Figure schemat.i cal i the farapaof 2
schenmgdomaE N ar PARGETERE %O% %%Snspﬁésp%n]t&gi és%l gglgrﬁol%ﬂ%a&%ear%qpat h of
t he ﬁ si oradi thE-ear Byl takows: ta frdsisni g dgane| £scBpf coopeetac ey )oF
consisting of two tubes 1, epi-ec 2.4, ofiQeussk-Ag sARINS 4
mount e | BOBRE HFddl & Eﬁet rﬁp?]‘erﬁ)lodlg%rgﬁ%'&%st hlla?\mll%ﬁlarled di ode. 5 a%a
recei vjng Ukt 6.fckhe pubedlbxcaredpenlizadid® ohg atirmedr 8 sh in

Figuré 1, can, be caonnected Leces v whizchican fecaewedes che
| engt BlESEECARC exFarnal © svi %hggggﬁ bgn ext er nal el ectronic uni t.qi] can be
connegtgdrion Wie whsi drnai diysteabPE, tde ECERSERY s UEtodt frenttt At t hdut

a cable, for cexaml 4, byoAcAdi @;beansai bler Frandooadtaonede vetkduise
prought about by the positioning motors 10.

Furthermcre, Figure 1 shows a lens system 15 using which after
accivation the magnification factor ("zocm") of the wvision aid
can be changed continuously by the external switch 3 or via

voice control.

All other functions of the vision aid can also be activated,
deactivated cor changed by means of the external switch 3 or via

,voice control.

I1f necessary, additional information, for example the wvital
signs of the patient, computer tomography or X-ray data or
pictures, measurement scales or the like can be inserted into
the optical plane 16 which is located within the two tubes 1.
Alternatively or in addition, displays 18 can also be mounted
next to one eyepiece 2 or next to the two eyepieces 2;
additional information can be displayed via the displays. The
insertion of information can take place stereoscopically, 1.e.
with individual images corrected with respect to parallax and/ox
eye distance and can be héld as an entire or partial picture

(*frasze-frame") .

The additional information delivered in video form can be
displayed faithfully to location in relation To a viewad object.

This can be done by the use of optical, electromagnetic or other



or otherwise. Figure i further shows two bent boards which are houseﬂ

the tubes 1 as guides 12 on which optical elenents 11 can be &8 %ack
and forth by positioning notors 10 Sféh that the refraction property of
their respective position yields the*angle 13 between the beans paths 14
whi ch energe fron1the t ubes mhlch Is 2 5 MAR 2004 necessary for each

sel ected mnrklgg ti _elenments mﬁthhgn ggrogglate shqg .L_or placgd I n
front pokithefm i sTARCE™A. ! i 430 cAATbelRousEd' T At he t OFSs THe

opt i C%g -ELAMRMS ilseamal sechie toovabt erotmst takghiomts bent ofoasidsecean

al so

arranged only to be able to nmeasurenent principle for .the tlon
1171 Fael S R e e e e e o o
el ene Sp 1&y|mﬂeﬁfaoonéOOpthtalT@éanﬂ irhe: ropt heah phéhenﬁStﬂﬁan31éloﬁhe

conputatlon of. the q . ele nt I s necessary at for parall ax
equal 228t Po ﬁ%§[§§¥§ %gyme4?% #; %%ﬁ%éyunlt 7. The electronic unit 7
al so determnes the position of the |ens systenlof the focussing unit 14

which is optlnu re Kin an S ' i s ).ikew.se
_brougﬁ@eéﬁouﬁqﬁf %;FKBI{H%ﬁgh Elﬂ%gé 1 Furggérnggg 4§¥%we0% SE§Q§ a
| ens systamctb cusi ngfwsireld , af bar obbekvatyTrethe QﬁgniafliS@at' n fi@edor to

(”ZOO”Eéﬁg EQS wd¥fghéjgarametﬁrs of the wvision aid, such as for
example the wmagnification area, distance to a wviewed object,
etc., and are used and/or displayed for wmodification of

additional computer-generated or optical information.

VThe vision aid as claimed in the invention can furthermore be
equipped with a device for illumination of the working area.
The light required for this purpose can be xouted by means of
fiber optics from the external light source wvia the headset
forward into the wvicinity of the objective lens plane of the
vision aid. ©On the end cf the optical fiber a lens system can
pe attached which focusses the emerging light tc the selected
working distance and magnification factor such that the working
field is illuminated optimally in size and intensity. The
measurement data can be recovered via internal or external
Sensers. Alternatively or in addition, 1light can also be
coupled by means of fiber o@tics into the optical system of one
rube 1 or the two tubes 1 such that within the optical system it
is routed coaxially to the optical beam path 14 to the object.
In this way a parallax angle between the optical beam path 14

and the illumination of the working area is avoided.

The above described matching of light intensity and size of the
illuminated surface for matching to the magnification chosen at
the time and to the respective working distance can take place

within the optical system of the wvision aid.

Figure 2 schematically shows the coupling of light for coaxial
illumination of the object field. Here light is routzd into the

optical elements 21 from an external light source 19 via optical



can be changed continuously by the external switch 3 or via {{ g
control. Al other functions of the vision aid can al so be atti
deactivated or changed by neans of E?e external switch 3 or via ,voice
control. If necessary, additional ormation, for exanple the vital
signs of the patient, conputer tormgraphy or x-ray data or pictures,

measur ement scal es,or _Lhe .|l n,be insert diheppth calompl ane 16
whi ckf1|b§flsoc%§ed V\PEKFII n ﬁnl %t%a %P d .L%e:rA tgg?%gtg?vel y(-\%r in adodl t| on,
di spl,gysclean abso bblkmummomewhlca drfe eYeiginEt el 2F o£AFEXt WPH KiRE two
eyepi e es 2; add| n I fo tig di.spl,axed yia t gtgghayl
The du‘-FéCéPtcl on*Of | ?oﬁnﬁ%?on&g(gn take pl a%e lgtﬁereoscopl calé}gs S':I

th
i ndi vifuals | magemmh r @&EedcwnﬁctéépétltLLtQii‘tbaﬁ&PI &% andf or?® ey‘ﬁn dltls'ltl ance

and can _be held a tir i PGl Y {11 eezerhpanei:ertha
addi tarsHdC A Mo rr%f{%glﬁﬁ E diale phgbueg 44 e “Fer

&l i vér in video formcan be dlsla§
fait t'gllgdty:cnuds)cht Fon mlﬁ}ﬁéiséﬁ orf t BransiehednebPestt 1ot cdntBe Phe

by the _use OY c?i ‘el ectronagneti c or other 25 MAR 2004 12 positioning
systeﬂfml Bin nt1y Wth inertial sensors. One such system can also be used
to determne the location of objects, for exanple, surgical instrunents,

relatj e Jo a, atelxearaft leanmtmc@lbgalr@béryt Vﬁaﬁ:@[hﬁzg)pbfcaheplhﬁa ierf ftdvet
beam “'of t e Vi Si on aid or via exter nt ed
i nertttcaltfs%n%@?@“ﬂﬁ@aﬁp&ll&ﬁfjll@neﬁdfo&é’r Q:afb‘?’ At ac%l?gré&&%% oSt

rasonic, infrared,
or other.syshems GRAral Seideedised the reioes dishdesiragie - par"ﬁhrst etiss BPnt he

e s iRl P S PTG 0Byt em L ATORiLE
addi t jopake conput e genetatedictanpts dadtiaéor T @bj°ctlve lenses of
the wvision aid can be changed as the distance between the
eyepieces 2 remains the same. Figure 3 schematically shows one
embodiment of the vision aid as claimed in the invention with a
device 25 for adjustment of the distance of the tubes 1 which
are interconnected by crosspieces 17 of variable length from one
another with a uniform distance 26 of the eyeplieces from one
another and thus of the 3-D effect which arises for the user.
rhis device 25 1is made in this embodiment as a component on
which the evepieces 2 can be pushed diametrically opposed 1n
order to keep the distance between them constant when the
digtance 27 of the tubes 1, thereforé of the objective lenses
from one another, changes, without losing the imaging of the
object area in doing sO. This effect can however also be
achieved by movable optical components in front of the objective

lenses or within the tubes 1.

In order to vary the magnification area of the vision aid, in
additicn to the optical system, interchangeable eyepieces or
interchangeable objective lenses can be used in the tubes 1 or

alternatively thereto.

In medical diagnostics a process 1is used which is called
photodynamic diagnosis. Here a photosensitive substance is used
which accumulates in certain, for example wmalignant tTissue

sites, and afterwards by irradiation with 1ight of a certain



The vision aid as clainmed in the invention can furthernore bﬁS ﬁ@ﬂ @lped
wth a device for illumnation of the working area. The |ight required

for this purpose can be routed by nmeans of fiber optics fromthe external
|l ight source via the headset forward into the vicinity of the objective
| ens plane of the vision aid. On the end of the optical fiber a lens

system can att e i foeu S RPN Aid bt offo 1sel est ed
wkiwegiegga%% 939 d-highs focusegs dehe o bt o ddigyise)

nce and magnification factor such that the worki ng. ffbild is
i |1 umimat edroplilpal T§di A asiste andNFnt BhsitSES The edsur BABAt WAF4°LEN be
recover %e\% a i@&ggggh@gyext ebhali stgensors. Alikengati welsy ordifAfaddinti on,
IightAD(? al so be coupled by neans of f&qber optics into the optical c
syst emteff lormreIafe 1PEPPEREL eR00E UBEE L ENYUARS Mdt ]\ﬂf{arﬂ%n T hES¥pt PEAI-S

syst ﬁ,{rpg{etr { sghoutedrcoaxiakt¥i s owkbelepizeal iheamipat holdndics t he sabjlect .
In t Wa

y a parallax angle between the optical beam_path 14. a
i || urd:iattiiony of2FRENABARI MF SEFIE %%ﬁc TheSabové “descr | %Leld%%ﬁ]tttgﬁ/i ng
of | iﬁghtﬂu%@te%nstjtfy apdrsize ofet heioi | wiinat edcsiisfacethersembbbieng .0
the ragniticati

ation chosen at, the tine and to the re i WOR Ki
di st aymee - akelPPadB CRPRERPENE 0Pt iThIS 5Ys enr%%$§%1ééﬁ!§/i si ggltgllg’ﬁl.gh
Figur&gz Sehenpnti eaklhyncsheows the eouplrileg dfringhted¢orsebariraks . would
il lumnation of, the object fij ld ght_ i u I o4 hgo optical .
el enent O 28Sf @&ﬁﬁ%%%é%%aﬁﬁ%ﬁ tﬁggﬁr cfle&.yba v?%ﬁgptc?g?: 55 MAR 2004 - 13

fibers,29cedhesesebenentisie?] wrdude coaxichl aignmertesr tHES | i-ght tﬁ’éla?n
and oRBEREOTE ansurde Ui aheiTion! R0 holare. T0 Whrch are conpecred -
Wi t hogtagaliresoner eabddimeits swuppl FBati ont el E?Hb?%éﬁé%ausﬁa es™ 24,
to the external ..l egkr apLsods {041 PYyROSAS Wofi i ANsB14 i Bg Hasiitl bnhng
data, “B§ PE¥er*system 22. - , . .
the percepticn of certain reflecticn properties of the viewad
cbject area which have arisen by irradiation with light of a
certain wavelength. For cases in which the reflection
differences of the wviewed object field, for example the
autofluorescence of tissue sites, cannot be detacted purely
visibly, one embodiment of the vision aid can be equipped with
an internal and/or external receptor, for example a camera chip,
which receives the light routed from the light source directly
or via an external or internal coaxial fiber optic system to the
viewed object and which 1s reflected by it, analyzes it via
internal or external software applications and in doing so
assicns different colors to the healthy and suspicious tissue
part;. These colors can again be reflected either into the tube
1 or into the two tubes 1 of the optical system and can be
viewed there by the user. The colors can also be reproduced via
external displays or monitors, optionally with reflecting-in of
a locating mark which indicates the position and size of the
light beam on the object. For example, in open surgical tumor
removal this can lead to improvements of the radicalness of

removal or early detection of carcinomas.

Figure 4 schematically shows a vision aid which consistcs of
tubes, eyepieces 2, and connecting crosspieces 17 which can be

moved lengthwise, in the optical systems of which there are two



Oten, to the for exanple in mcrosurgery, matching of the 3-D effect
respective application or to the surface structure of the oRjSelAR Hblea
being viewed at the tine is desirable. The vision aid as clained in the
invention solves this problemwth 8- device with which the distance

bet ween the objective lenses of the vision aid can be changed as the

di stance between the eyepieces 2 renains the sane. Fi e tigally
shomsf:iqmerseri@ocﬁtr’re?lttbff‘etheT&esi SotE £ T ?r%% PEEE%E& P%&@%qﬁx c?/vith a
device 25 for adjustgmablef bhe lditstranceliofplideedaiiesod ahpekrdar etnto

i nt efyorfivect ed by crosspi eces, 17 of vari aq:Ie |l ength fromone another with
a unifierim dicsianc @56 o°n r?éldefé’fﬁ%c%sor? r'om one another and thus of the

3-D effect which arises for the user. This device 25 is nmade in this

enbodi nent as a conponent on  which_the eyepi 2 e shedn an

di anewﬂtd*@m“&?’r@ppoggauffﬁ %r % %egpaﬁ%rg %?éﬁgncsé&ggﬁﬁeé?%]t hem const ant
when %;%elca@ St apEe 20 ofnidie tnbeshel,obhereior ecobofiaeshj ect VB 18REESs
from™onhe anot her, , changes,. w t hout | osing. t LJERG NG Ofc e ueds ect odr ea
i n doting cd@.e%i%l%f?e% gﬁﬁth\%gngggitégnb%%tachi eved by movabl e, opti.cal
comogifgtﬁéibﬁ ropd afdt penebjecebvEo ladsas the iHHIare Y t UbesCRl Sk
order™to vary the_ magni.ficatjon t Vi Sifanrakée) i amdichdhan 3t2o

t he obﬁjéjal 3§yst§Wei rrﬂltlglrhghaénlgeg Fgé‘é%%i E)?es or( i nt ercha eabhgalthy
obj eq.ﬁgggpir@psesieanot@etxsédlaim thee 1uBRE 13orefdeCeat ng%et &reto. In
medi cal _di agnostyj &s. a;PEeEesschs used abishajsdcalitedr phot odyaamicson-
di agnBs¥E'“ Here a pehot osensitive substance is e%:. whi cg gecy I%%s;é
cert apfic, f anabxanpl endalcod®antcORings (e sﬁ'erse,éﬁ% J<’;1QF’IiLelrvvargs g%

[ rrad;iégti o, With Light ofy argghtai m 250WAR 200drs 148 which have been

_pushed into their action position.
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.In the known, head-mounted vision aids, for a long time the
problem of the tilting moment which 1is produced by the weight of
the vision aid and its necegsary distance from the eyes of the
user was unsolved. " The wvision aid as claimed in the invention
in one empodiment (Figures 3 and 5) solves this problem by
attaching a bent diagonal Dbrace 35 which runs over the
lengthwise axis from the year part to the front part of the
headset 34 and/or a weight 36 which is attached to the rear part
of the headset 34. In this way the center of gravity of the
sensitive forehead and nose area of the user is shifted away Lo
the unproblematical center of the head and thus also to t?e
lengthwise axis of the head which is more desirable in ergonomic

- terms.

Figure 5 shows a headset 34 with the diagonal brace 35 and &

counterwelight 36.

- Figure 5 shows a schematic vertical section of the headset 34.
Here it can be seen how the tilting moment 38 which is triggered
by the weight of the vision aid 37 and the distance from the
eyes of the user is balanced by the counterweight 36 with the
diagorial brace 35 with a length which can be adjusted by an

adjustment wmeans 41. The weight can be displaced along the



wavel ength - for reasons of its penetration depth of roughly 95 MR 2004
normally red laser light is used 18t is made visible. Another

possibility consists in using the different autofluorescent properties of

heal t hy and malignant tissue parts under |i.ght w erfain ¥avehength
in qrdRrs toe nekefvirsiblt® ¢ stERGEREFEPnGRES oqfdeér)gch%i nogeni ¢ tissue

parts. Currefﬂtﬂ.y l}?/ea{&lpber of systens are known which achi eve these

obj e ST eral usi ng an endoscope or a surgical mcroscope. Although
use of this technology, for exanple during open surgeries, would also be
advant age.o%Lf%Ht hgte frave fegnarheongibinse beenend-Readtefpunt 840 & ai ds

whi RO | ow theiT use in this _di L 8. ~ERE VSl O atHeapad@i med
in the i prebieon ofan" Pe2kiBde A nefueé 0 |%ént Stch t hat %i,l ters

n_be
intr fg%m_\efgsiign they beamcpatimedf irhetiopt ioaknsyerernhith BRAG éD%CF}gfem
faci ateé the perception of. certain. reflectd onpreperdiwes ofilte: vorwed
obj ech arma VI HaY a?rir{'%% * '?/n%rr%ig{tion with light of a certain
wavel e{r&ggg _For cases in which the reflection differences of the viewed
obj et |e?d, for exanple the astofluorescence of tissue sites, cannot be
detected purely visibly, one enbodi nent of the vision ai ., qyi,pped
Wi th  anJitespabnandkor wxt eraar cepter /ol I“éﬁl%gcg%lya)ﬁé i

V\hitclgbgl?%%gi vwe%{]tgelucghtto_r £dsfir e yhenbicghthsoares detectisp %r {?F@ an
ext e r na

coaxi al fiber t1c system hey, : whewed oBjl-eaekdand
whi Clysigs ireefdcestridianed t 2UBAAPTREs i?’gltviaa{lglqi}ﬁrer%g?%or%héEPer nal iof,t re
applications and in doingage oasshendmdigef.er dlite col Dran 13t E hasheaPtiy “and
suspif@o et T%sue’ parts. These c],(__)l or s, can, ﬁ:: ohe Jief] egt etk-ei dberfamt o
the tyubeché dmvanteitheCBRo toPEstiT%f tThe %gt @al system and_can _he .
vi ewe e?/ttsehcegfoxpyofh%h‘éseﬂ'océr&'lﬁorﬁ:obﬁr shearputish BE £8Fr dHifded TPEP-EXt ernal
di spl I

or nonitors, optionall i th L eehikngontrefl witocati ng mark
whi ¢chma il b e3LERECPYE| F?Bﬁeinéng Pzie]’_)%%fctlhe | i.ght beam on the object.

For exanple, in open surgical tunor
There are circumstances amnong which it wo :
the user of a head-mounted wvision aid to be able to contro

uld be desirable for

functions of the vision aid and/or external dev%ces without hiz
needing to touch the switch. Voice control Wéléh can be uzT
for this purpcse cannot pe used under all conditions. IF?r £ %z
reason, in the relevant areas of the headset Ofrthe.VlSl?n ai
as claimed in the invention electrodes are mounted which ?1ck up
the brain currents of the user and use them for controlllég thz
described functions of the vision aid and/or raconstructlion ©

the images perceived by the user.

Furthermore, in zrelevant areas of the headset bhiofeedback
sengors can be mounted which can establish the status of tﬁe
user. The information obtained thersfrom can chen Fe ugsed 1n
the most varied ways, ftor example Co warn a surgecn in the case

of excess stress OX exhaustion and fatigus.

' ' i Fi . in
In the embodiment shown in Figure 7, Figure 7a and Figure 70

the autofocussing means 4 which iz made as an infrared (IR)

' t ' j ich
system, on the receiving unit & thereof Lhe:e ig a device whi
' -

Latd hich d ~iginate
prevernts the infrared radiatilon 43, 44 whicgn qoes not orig



renoval this can lead to i nprovenents of the radical ness of renoval or
early detection of carcinomas. Figure 4 schematically shows a ViSsMan208i d
whi ch consists of tubes, eyepieces ?, and connecting crosspieces 17 which
cart be noved |lengthwi se, in the 06 ical systens of which there are two 2

5 MAR 2004 -15 28 at a tine. The filters 28 can be pushed manually or -b
r r exanpl e,

| at eral di spl acenent boa d nt.o 0 i on
p03|tﬁnﬂme&EﬁaﬂﬁgoﬁPSHﬁﬁfngFﬁﬁﬁﬁér q??gﬂ? -+ ndluﬁléh 18 ?EE
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fiel d3Qn The deﬂbémDm@ftectm@lnu&ni@nmé%mmg VaRBENGTEC B2 OrhaSHate

properties other than the | i ht 3 fl Y od | SSMe
Thesefiéﬁrt‘f'ég@nc?eass%lr & di SEF%yS%t :ért ee %%‘%‘??ectl on- Lﬁ anal y?és “ahd
colorggoding and re-reflection-in of the image or, as is shown in Figure

4, by filters 28 which have been pushed into their action position. In
t he known, head-nounted vision aids, for a long tine the problemof the
til t.«mgemmm wiren sd priotficeh by he fnekght dRCOERBUGI sTHRaRd and Fts

necessal v dishance fHOMLDEcEYGRich UP nHaer ryRs dinsguedss The ailion, ai d
as clBf invention in one enbodi nment. (Flgu&ﬁs 5 and 6% oIv
this agpebd:eﬁiby at padhicagagipentt dheRPndl brHE! i‘ch*? urts \%5

| engt i sg %]Spémﬁé&h%orw%% pard bpjthe fmientd parigetet he) hearlseats 3a4
and/ oF*a e is attached fo the rear rt  of the hqus
f

I n t hisuvay ﬁWé SERendof 2gFATRESRhf tthe (FLBHERL | §refidad and nos% %rea
of_th?ﬁggg hkS ghh&t%ds@gﬁt to the unproblematical center of the head

arid | so to the

in rhe embodiment of the vision aid as claimed in the invention
shown in Figure 8, the two lens systems 51, 32, therefore the
right and left lens system, are accommodated in a common tube 50
(mono-tube). The lens systems 51, 52 which are accommodated in
the common tube 50 are for example protected by covers 53 on one
or both ends of the -tube 50 against the penetration of
contamination and against the incidence of outside light and
scatterad light. Thus for example it 1s possible to work with
the wvision aid as claimed in the invention without being
adversely affected by the incidence of outside or scattered
light.

A commorn tube 50, as it shown by way of example in the
embodiment'from Figure 8, offers the advantage that the visicn
aid does not require moving parts which are located outside.
This among others has the advantage of better stability,
invulnerability of the wvision aid to impact, tension and
twisting. Moreover,. the vision aid can be made sealed against
penetration of moisture in the embodiment from Figure 8 so that
protection against penetrating water splashes results and it
pecomes possible to place the vision aid as claimed in the
invention in a disinfection solution. Finally there 1s no
danger that parts can fall out of the wvision ald as claimed in

the invention onto the surgical field.



| engt hwi se axis of the head which is nore desirable in ergonom'% t rﬁ'ﬁ.
Figure 5 shows a headset 34 with the diagonal 'brace 35 and a SMA%Z
counterwei ght 36. .Figure 6 shows a.;gchematic vertical section of the
headset 34. Here it can be seen how the tilting nonment 38 which is
triggered by the weight of the vision aid 37 and the distance fromthe
eyes of the user is balanced by the counterwei ght 36 vm'th the diagonal

b 3S with th h b d.b
The v ght CAR- B0 AR T Ty Thet 18 55 RHR B00A 1 R8. 380 T e to

;he H%%?ﬂWM@@,aﬁhé ﬁ@r@ﬂlthau@&@ dns Eﬁ@akﬁﬂﬁ&ﬁwhﬁnhtBehéadalEﬂmngmly
or high nagnifications i nount Lon aids the robl e
"shaklsngsh%‘?%eéfgifzp &&?aqbcec‘lﬁr?eer&lt? nffh %gép. ¥ &N rg 2 E& as ‘cl &f med
in _th@ag npeeni odesakyesdt his problemtian oretpr ett}eeer e:d:Mo@mﬁcmdlrm@nts
apt!vEP ec]Cp Sﬂrﬁye Vi brat gn danping. It can happen that the user of the
Vi si o %%}rlng a object would Iike to see sharply, not the area
fjet ect Sd ]E)y the mddle-accentuated autofocus, but another area which is
ocate fo) xanmp| e ge f . t i skon,A C d
in t hESFhve é nrrgrén Sﬁg r]'Telors’cei bﬁequ?%ﬁggﬁ tﬁgpga}é\hné%e Olt@et eﬂétlgﬁ of
t he I@ﬁaaimonl@f wihecpupite ﬁur%@O@ls@!ﬁnn@@upﬂbﬁe@berrmlﬁ“pl *éhauta#mu@a
rangeg}%ﬂg a pertin Fﬂty conty O'a&BE'*haJher&e@féagl r CYABLANCes. Amng; Wikgh
it wo e desirable‘for ~the user of a head-nounted vision aid to be

abl e deﬂ;@@ﬁr ke fasrst i ohsfel lene thiesilar adh Pranf o NERTEFRAC Uk bk Ve
Wthoﬁl S*ﬁhé ing bedt aushat be1swi tigh. oﬁ/OaC&o%ﬁrttdrol mh@lécca@eb@caaed

for t pose cannot be used under all condition r.this reaspon,
t he rén@%ﬁ%eér E&3-Ch Noh &S s 2 67 E%V%ﬁls%ﬁrawaf‘f A: wRen

a vision aid as claimed in the invention is used at the same

fective.

time with one such infrared tracking means there 1s the danger
‘that the -infrared light emitted by the infrared tracking means
will adversely affect the likewise infrared-controlled
autofocussing wmeans of the‘ vision aid. To correct this
situation, in the wvision aid as claimed in the invention parts
can be assigned to the autofocussing means which prevent the
incidence of the outside light or scattered light, especially
light frem the infrared tracking means 6C. This has been
explained in principle further above using Figures 7, 7a and 7b.
When using the vision aid as claimed in the invention in
industry the infrared portion of daylight «can also Dbe
disruptive. In order to prevent any adverse affect on the
autofocussing means 4 of the vision aid as claimed in the
invention by disruptive infrared light, in one embodiment of the
invention according to the vision aid measures are taken to
prevent the incidence of disruptive infrared light which can
originate for example from the infrared tracking wmeans € and/oxr
by daylight.

One ewbodiment of one such means 1is shown 1in Figure 9. It
consists of several louvers which are aligned parallel to cne
another and which project over the entry opening 63 o©f the
infrared receiver of the autofocussing means 4 sc that the

infrared receiver 6 of the autocfocussing means 4 of the vision



as claimed in the invention electrodes are nounted which pick up the
brain currents of the user and use themfor controlling the %QMRB@Q
functions of the vision aid and/or reconstruction of the imges perceived
by the user. _Furthernore, in relevaft areas of the headset biof eedback
sensors can be nounted which can establish the status of the wuser. The

i nfformation obtained therefromcan then be used in ;hg.,\r;gst o\Eﬁriicﬁﬂel ys,
for %?@rmie tolaamada SO g&&R | AMRECATE GHRXTes5 STTéSs Or exhausti on
and 1 atj(gu%. Lpeihe.amiqdiyrend: showneé niki gur exrgvdritgd ef PamamtitRijure 7b,
in PMTAUTof 0clSSi ng means 4 which s ngde as_an.infrared; (TR, system
ON thge r eceRYVAY niRY 6L HRetOTNSERer% i CIEHedF e WNTH pre\(/jgnts thf—
infrared radi.ationg:43, i chrdeesdnotaws i gilnatre? 5aNMARL2004E017-%% om
the %‘Fofroegcﬂéslgjiténrg rsnéan.s/bg}l\ol}\"r~I bel ong_to it%gdmv\hi ch is.notreflecied: by
the gbjectibnebd 30 idw ek nbh%ngfFBr?g‘afﬁ“t‘ﬁé’erau% of 0CuS receiVing unit
6. These reflected.igfrared rays 48 which do not belong to the

aut oPBchigs; ng means 4 can originate fromthe passive infrared inmge

gui dance or navigation systens 42. Therefore unwanted influencing of the

aut o gpﬁrgyéﬁ@[ﬂ 4ebs  PReMeDted wiyen heigteng celvbiahed s Greriek e 57 ex&fipl e
as a-fi

e AR SIS L e e
G e ot 215 b6, tLa, T on Snee sy onEaas
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left | ens gyst easiane sctoampdatedeiin ia doMOAYEBELSD [(Sﬁﬁﬁo-?%%ef Uthe
e LRt o S S AN b e b 03 e o
infrared scatteread light, the empodiment shown in Figure 10 can
also be used. Tn this embodiment, in front of the receiver & of
the autofocussing means there is a tubular diaphragm 65 similar
to the sun visor which is used in front of the objective lenses
of a camera. ' Figure 10 shows that infrared 1light 61 which
originates from the infrared tracking means 60 cannot reach.the
receiver € of the autofocussing means 4. Only the infrared light
66 which is reflected by the object plane 30 (object field) and
which is emitted by the infrared means 5 which belongs to the
autofocussing means 4 of the -vision aid as claimed in the
invention can zreach the receiver 6. The infrared light 61
emerging from the infrared tracker 60 which is conventionally
mountad over the head cannot enter the entry opening 63 of the
infrarad receiving unit 6 of the autofocussing wmeans of the
vigion aid as claimed in the invencion. The_tube 65 pointed
towards the object field in front of the receiving part & of the
autofocussing means 4 can Dbe coated on the inside with light-
absorbing material to intensify the effect or can pe made of one

guch material.

Alternatively to the embodiments shown in Figures S and 1G, 1t
ia alsc possibkle to prevent the incidence of outside light
(incident of infrared radiation) by wvarious (polarizatcion)

filters.



or both ends of the -tube 50 against the penetration of co%%&%i on and
agai nst the incidence of outside light and scattered |ight! [‘or

exanple it is possible to work withogthe vision aid as clained in the
i nvention without being adversely affected by the incidence of outside or
scattered light. A comon tube 50, as it shown by way of exanple in the

enbodi ment .from Fi gure 8¢ of £ &5sni heoadvantagens hatisuhe viesead af d tdees
not rEﬁuPFe nmovi ng parts which are |ocated outside. . Thi s %angv%tﬂ%r has
the aghgimtrageiol 1B t &k | iy, EhenydPNERaBPrit y “8F “fhe Nitsi or aid 1 o

| mpact , _tansj on; and t%%tiﬂgsa%ag@aﬁés the Wirsian aiotscan his nesle Swal ed
agai nB®“penetration of noisture.in t

nbodi t Fi t hat
pr ot egé f Derayad n§atgerfdtd aPF g wa Prgétggﬁ]gsh?ngé}ultygognlcﬁlﬁjf eggggﬁesﬁ

possi bl e t\pigi@ﬁqe i1 he visiopraigdeas chai grd i hnthetibnventrieon thata the
di si nfR%tion so

ution. Finally there is no_ danger t f out
of theefistondaihed Q%i REGSFn fﬁéorﬂéaﬁ?FonP%cﬁf%u§£§ s%é%%%%e%&dz 5
MAR 2%% neé—§cA5rEQth§_c@t hemagekodi meahstof behedvisgileryeal d ves fel HHRERN
t he ent |

ntion, the parallax angle,is equali | engi hagi s
changbdigvtﬁﬁﬁﬁcépdelc&%ﬁasstl%% ?M‘ﬂwt ﬁgecgzﬁ%ﬁ tuge&g%, Egg%bﬁas been
describgd kA ganiHACkneRwit tthe watdienieitrodi fetissug especi al |y Figure

1). Especially in surgeries, for exanple surgeries on the human brain, in
whi ch the surgeon cannot directly view the surgical field, byt only vida
auxi | i;gry rdevi ceschénhtacedlyomtiold eene devbedsmans Wwed -t FHIIGW t fie

ron 68, Aoy Koo E0nt P SR TrACK: o Hbane] have or oven St L enely
ef f ectjinfermenn aar shorcas lasrefaerbadi AlERe éfﬁﬁ"(%r% ifi’l%ﬁ%dogt bﬁe
sane vieion aid as claimed in the invention. In the embodiment shown
in Figure 11, in the beam path between the objective lens 70 and
eyepiece 71 of the vision aid as claimed in the invention,
preferably petween the telecompressor 72 and the teleconverter

%3, there is a transparent display 74. This transparent displéy

74 shows an inverted image of the main display 75 if there 1is

not a beam splitter 80 petween the teleconverter and the
eyepiece. In this connection the beam splitter 1s an optical
means which partially reflects light beams, therefore deflects

them for example by 90°, and is partially transparent toO the

light beams. One such beam splitter 80 can be a porro prism or

‘a partially transparent mirror. This results in that at the
location at which data and other information are inserted into

the visual field cf the vision aid as claimed in the invention,

the image produced by the vision aid is masked out. In this way

the graphics (inserted data and other information) become
brighter and have higher contrast because they do not overléy

the image. In the embodiment shown in Figure 11 the main
display 75 accepts information from external sources, for
~example magnetic resonance image devices or computer tomography
devices, ' digital x-ray devices, etc. and reflects 1t wvia
projection optics and the beam splitter 80 into the beam path of

the vision aid as claimed in the invention.



time with one such infrared tracking neans there is the dangzédgﬁggh t he
infrared light emtted by the infrared tracking neans wl| y
affect the |ikew se infrared-control]ed autofocussing neans of the vision
aid. To correct this situation, in“the vision aid as clained in the
invention parts can be assigned to the autofocussi ng neans whi ch prevent

the incidence of the outside_|light or attered_light, -especiall |.Lght
frommhéhienf%“g%%{m%k#fh%w?reéﬁs%é@}lr‘?ni has™ bé%ntglg%mf&rr?e W%O%F?ﬂ%i pl e
furthekrabove wsiijrgtF gusgs BHe 7atasdudbed When casilegeachewkesegr rai dhas
claimed in the inventjon_ in_industr e infrar parti f | ] can
alsoibéorﬁﬁgﬁﬁﬁtfﬁi.gbh SFdér @%”%#%%eh? any éﬁ@gggeq%ﬁfgg%goﬁggﬁeHgég

aut of,ggusstAgrneanso4mat ibhe wirsi omcaed @ssclui medsihleheoni nveat i valby

di sruptivye iﬁ%rared l'ight, in one enbodi ment of the invention according

to tHéSPi-&¥on-ai d measures are taken to prevent the incidence of
di sruptive infrared light which can originate for exanple fromthe

infrared tracking an £ Lar L ght, s Qog.enmbodifyent,, of eprsuch
neané“iss%%%ﬁﬁyincgﬁbuiggégggﬁa é%ﬁ%?%?%é%? ggbng? l'ouvers m%iéﬁﬁgrg%

al i gnedcpatald els tfiwldmavs anot her and which project over the entry opening
63 of the infrared receiver of the autofocussing neans 4 so that the
infrared receiver 6 of the autofocussing nmeans 4 of the vision 25 R 2004
_i 9_ mivi sionl aifedn kel pAwerti G TR T eBRRVE2BBFFqIEIT ST RCI G
infrar | hRge ddmd:Si ¥ eyentied=kr oentefkogithe Lde 7eceinver 6
by tﬁ%%ﬁ§h§gp§hg%hmﬁ?gﬁ ékégiocated i.n front of, rgceiver 6. o0 g i.nfrared
rays aid guRbIRERl Tel t Bt RECAEPEEFFIRIFSHEW 1Ty BT° 1HET n\f?ap é FSCH ver
6 Carbféﬂ:é.n@iéiﬁt@t it changes the focal length of the lens systems for

focussing them according to the discance of the telescopic
spectacles from the object. Furthermore, a rqeans for changing
the magnification factor by changing the focal length of the
lens systems ("zoom"} and finally a means for matching the
parallax between the lens systems of the wvision aid to the focal
length which has been set according to the distance of the
telescopic spectacles from the object are assigned to the lens
gystems. The parallax 1is matched using adjustable optical
elements 11 which are provided in the beam path of the lens
systems and with which the angle‘ 13 between the beam patns 14

which run out of the lens systems 1 C0O the object can be

changed.



on the receiver 6. To prevent, for exanple, when using infrared trackers,
the infrared scattered light which is used in surgical nav}§aqRal:
systens and which is intended for posjtion-finding of surgical instrunment
into the receiving unit 6 of the autofocussing means 4 of the vision aid
as claimed in the invention [sic] and thus to avoid the disruptions of

t he focussing process caused by infrared scattered |ight, the enbodi nent
sho#h2iWSFi gure 10 can also be used. In this enbodinent, in front of the

recgi veryggsobn tded auhofiieaissong meansellkecepiis spubiiakedi aitaghvyes
simlar _to the sun visqr. which is used in_frant ,aof the.ghj t ¥er i gases
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clainmed in_the i.nventi r t reget vee 6.ithe hnffearrad lnght 61
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unit 6 of, the gutofgocussing ans oft her WHisioncRé d pas-0llainedet wekhe
inventioé.Zfﬁ§13Ubegggﬁp6?nFE tomé?ds,the ogfgpt fhﬁ%d %n LEOQE %Ekﬁhe
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with |ight:. absqrbing.d@terial tockotensyfyrbhetréf edtisorncan b made of
one such material. Alternatively to the e odineg%ﬁisg$@ﬂ EBJ?EQ%EQ% 9
and 10, itteléscepsd E§§§F6Féeﬁof%?§%eﬁ?etﬁ JRREr défte Of “oufside Ii%pt
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VAR 2004€;g£on aid, characterized the optical elements (11) which

are provided in the Dbeam path of the vision aid for

changing the angle (13) between the beam paths (14) which

run out of the lens systems (1) to the object can be moved

alongside curved paths oy are arranged to be able to tile.

2. vision aid as claimed in claim 1, wherein the optical
elements (11) can be moved transversely to the beam path 1n

the lens systems.

3. Vvision aid as claimed in claim 1 or 2, wherein the optical

elements (11) are lenses oOr groups of lenses.

4., vision aid as claimed in one of claims 1 to 3, wherein the

optical elements (11) are prisms or groups of prisms.

5. vision aid as claimed in one of claims 1 to 4, wherein the
lens systems (51, 53) are located 1in one tube {1) at a

time.

6. Vision aid as claimed in cone of claims 1 to 4, wherein the

lens systems (51, 53) are located in a common tube (50).



In order to reflect information into the visual field of the th@k%mﬁaid
as clainmed in the invention, there are various possibilities.

di sadvant ages of known possibilitiesi}n reflecting data and ot her
information into the visual field of “fhe vision aid as clainmed in the
invention are that the reflected data or other information (conputer

t onogr aphy and magnetic resonance i mges) cannot be di splayed with enough
bri ght nessvardotonrtichsis t olajihew tihe clsdrs @f wiersisi bheail@ng@s sydtdMed
in the inv ion ' fatigue.. Eigur S tigal )y shows
one enbodiﬁg%f o?gfh29@$s?%%n%#%i gg o afﬁgﬁg?nqéﬁé iﬁggg?Loﬁg_G%%h whi ch
data and otHerceinf dromethencranipeceddilly areiiacted Fhe ocbReckiidgallgiel d
of the Vii?%@ aid as clained in the invention. In the enbodi nent shown

in Figure , in the beam path between the objective |l ens 70 and eyepi ece
71 of the vision aid as clainmed in the invention, preferably between the
tel econpressor 72 and the tel econverter 73, there is a transparent

di splay 74. This transparent display 74 shows an inverted inage of the
main display 75 if there is not a beamsplitter & between the

tel econverter and the eyepiece. In this connection the beamsplitter is
an optical neans which partially reflects |ight beans, therefore deflects
them for exanple by 90, and is partially transparent to the |ight beans.
One such beamsplitter 80 can be a porro prismor ‘'a partially
transparent mrror. This results in that at the |[|ocation at which data
and other information are inserted into the visual field of the vision
aid as clained in the invention, the inmage produced by the vision aid is
masked out. In this way the graphics (inserted data and ot her

i nformation) becone brighter and have hi gher contrast because they do not
overlay the image. In the enbodi nent shown in Figure 11 the main display
75 accepts information fromexternal sources, for exanple magnetic
resonance i nmage devices or conputer tonography



devices,, digital x-ray devices, etc. and reflects it via projection

optics and the beamsplitter 80 into the beampath of the vmwz@kd as
claimed in the invention. 2 5 MAR 20 In the enbodi nent sho I'gur e

11, it is therefore inmportant that the object image be attenuated or
dar kened wherever the information of the main display 75 is inmaged so

that the data and ot her 1.0t on_ar S|chyl§;| bl,ee2Bihhe @i n
di sﬁl ay %gls n one%preﬂerc?%% gﬁbngglsﬁ@% Tof® t he' mv%nt |lon can be

. descri b&ﬁptascaibl ledmmenAsw Eion ard ilvasied d«’?nﬁbﬁnt éh@s&dﬁ?ﬂ: $pett &4 es

has two | e y ach conprise at | east one objective lens 70
and one r@b} éﬁ%”@u E gfocusm ng neans i s assigned to the |ens

systens and it changes the focal length of the lens systens for focussing

t herp accay i ng, t 0, 4Ne il AR Of» ! Bfe! lrestonis SPest acl ehcktom e
obj ect urthernore, a neans for changin the magni fi c |on fﬁct or afy
changi ng e ¢ataklEasgtls ofl hears ehscalstens (f"ri%‘tfm‘ﬁ andsf Prig

neans for. H?tSB;]QStEQE 1Rakal | ax between the |ens systens of the vision
aid to thée foca I'engt h whi ch has been set according to the distance of

the telescopic spectacles fromthe object are assigned to the |ens
syst Jhe;par a4 ax ass @j@ég{a@@l usi ngnadjcustah)laemeptl cab e} erdmrseil]

whi ch’ are prowded |nthe of _t n t h
t he angl einSopBakeen tlFi’e 5?%%2 Oyt e\ﬁ%l cﬁre1 runf‘s%rztggf ?%%r}@eetﬁg l\gg/gsferrs
1 to the gbj eehsgamrhe O}_Slh:a@g:edplaﬂé NAR 2604 clp2i Q) hpasted. iV singh @fd in

the formof tel esco |<‘E %pectacles with two
the lens systernls.

11. Vision aid as claimed in cne of claims 1 to 10, wherein
next to at least one of the two eyepieces (2) there are
displays (16) for display of information in image and/or
text form.

12. Vision aid as claimed iﬁ one of claims 1 to 11, wherein a
display means (18),‘f6r example, a display, to which the
images acquired by the wvision aid can be transmitted, 1is

connected to the vision aid.

13. Vision aid as claimed in claim 12, wherein the display

means (18} is located outside the visien aid.

14. Vision aid as claimed in c¢laim 11 or 12, wherein the images
acquired by the vision aid can be transmitted by an optical
element, for example, a beam splitter, or by reflection ocut
of at least one of the two beam paths of the vigsion aid to

the display means (18).

15. Vision aid as claimed in one of claims 1 to 14, wherein
video or text insertions containing information can be
stereoscopically inserted into the two beam paths of the
tubes (1).



| ens systens which each conprise at | east one objective l|ens (70) and one
eyepi ece (71), with an autofocussing means (4) which changed 5tW& Hbcal

| ength for focussing the I|ens systemg (1) according to the distance of
the telescopic spectacles fromthe object, with a means (15) for
changing the magnification factor of the |lens systens ("zoonl), with a
neans. for,matching,t X jhetwren thedens: systess ¢hprefint hae
visﬁ A aﬁg‘ 6&$h§9?ogglg?%%g%ﬁ l%h%%h has peen, set ac ording %gv&%%al

di st ance ighagée awrel §86opFeXspa@ied e§ 3 ohft Hél%%‘j’te%‘g, nd TRt h

ad ustab!ignacgﬁéle&rs_&@@anbﬁ (hd) ebecatedaipet hecheamapdtshs. (14) of the
vi sion aid, aracterized the optical elenents (11) which are provided in
t he beam path of the vision aid for changing the angle (13) between the
beam paths (14) which run out of the lens systens (1) to the object can
be noved alongside curved paths or are arranged to be able to tilt. 2.
Vision aid as clainmed in claiml1, wherein the optical elenents (11) can
be noved transversely to the beampath in the lens systens 3. Vision aid
as claimed in claim1l or 2, wherein the optical elenents (11) are |enses
or groups of lenses 4. Vision aid as clained in one of clains 1 to 3,
wherein the optical elenents (11) are prisnms or groups of prisns. S
Vision aid as clainmed in one of clains 1 to 4, wherein the |ens systens
(51, 53) are located in one tube (1) at a tinme 6. Vision aid as clai ned
in one of clains 1 to 4, wherein the |ens systens (51, 53) are located in
a common tube (50) 2 5 MAR 2004 -23 7. Vision aid as clained in claim®6
wherein the |l ens systens (51, 53) are covered by a cover (53) which is

| ocat ed



adj acent to the eyepiece (71) and/or to the objective lens (70). -24 25
MAR 2004 8 . Vision aid as clainmed in one of claims 1 to 7,7 WMaR&IA t he
optical elenments (11) are |ocated V\/lrzgln the tube (50) or wthin the
tubes (1). 9. Vision aid as clained in one of clains | to 8, wherein the
optical elenments (11) are located in front of the plane of the objective
l ens. 10. Vision aid as clainmed in one of clains 1 to 9, wherein

information in video and/or text formcan be i.nserted into S ne
opti a4l. pl\aresi qr16)idhaghci§iMgEated M efgfal“t%elﬁe%sféys ﬁ‘ere‘fﬁ tnd

Vision aid.as &lah med k8-aaeieh ckanns bk t eelGcuder dm}n cextgiogat theast
one of the two eyepieces (2) there are ) 1 or | ay of

i nformati Ow-ﬁi‘ﬁl‘il@m@éﬁa‘ﬁd?’é 3 Fer-SFBPn‘?u%Z%nggl og{ gl d S5 Iea?#ned in one

of claims 1 to 11, wherein a display neans (18) , for exarrple a display,

to which the inmages acqwred by t he VISIOI’I a ra fntw.gf 1S,
conndd ed Vst W viisi off acd2 %Y ViSi 5R%ai ¢ agqcﬁg}%rrebg |ttn claimis

wher ei n t hge i spbaynt ne@@sléég) a:sd!cmnatmhmﬁ%; deudte A @r@%cdil 18X
Vision aid as clainmed jn claim1l 2 rei g hedsmages aq_qllélrrtqd_llby
the visi ot B EAPRBREE FEnsnPPE 18§} %ﬁng\gggcal Sy & enment | for exanple, a
beam spl i tdefisops, by sefl ectbon aoutelafomgt 4 e@ast Ogne IR tvvéfel}é’é:mtﬁat hs

of the vision aid to __th lsa ans-418hn E3.g Mision aid as clained in
one of cl &FTE5I*Fo T84T & 59 i%d éloggo or “text insertions containing
informati on can be ster eoscopl cally inserted into the two beam pat hs of

the 19. vVision aid as claimed in one of claims 11 to 18, wherein
anatomical, functional and technical information, such as
video data, EKG, can be inserted faithfully to position as

informaticn.

20. Vision aid as claimed 1n one of claims 11 to 19, whereln
the data can be 1nserted via interactive determination of
the location of medlcal devices and/or instruments relative

to the patient.

21. Vision aid as claimed in one of claims 1 to 20, wherein the
images which are inserted into the beam path of at least
one lens system or in displays (18) mounted next to the
eyepieces (2, 71) can be displayed and fixed as entire oOr

partial images.

55 . Vision aid as claimed in one of claims 1 to 21, wherein a
measurement scale is reflected into an intermediate 1image

plane (16) of the obiective lens.

23 . Vision aid as claimed in claim 22, wherein the measurement
scale of the respectively set focal length and
magnification of the objective lens is selected

accordingly.



tubes (1). 2 5 MAR 2004 -25 16. Vision aid as clained in one of clains |

to 15, wherein the inmages or the text parts can be inserted famip i vi dual
i mges corrected by the eye di stance_ze}_nd parallax. 2 5 MAR 2004 -26 17_
Vision aid as clainmed in one of clains 1 to 16, wherein the inserted

i nformati on can be selected by changing the view ng angle of the vision
aid to the viewed object. 18. Visjon aid clained .in_ane of. Les 1 to
17, 24her 8i3simasaidmen? GeRiEEe are/ SPesﬁoFi‘?lgﬁchl ats.'goE)t%lo'ca‘l"\rﬁ(%r{EL

el ectr owecq&q{dsﬁ@)o%g ofsdd ndi BEgEYSted/ @ ther tisadni Siersforen §86ROS
accel eroneters or angul ar _vel oci tg sansora %{;% ?&?aned to the vision
aid. 19. oAmilm ee@EthelErd FEdSPR=6Re 6P Era s “TL 5 18, wherein

anatom cal, functional and technical information, such as video data,
EKG can be inserted faithfully to positio i nf or s i on,120e i Wi Hron

ai d %8s el SRRt i ﬁlénélsofc@%‘?% 7 pBe18F \%A%%ragllant e data can be
inserted Mia intaract hve deterai natizonlofhtt eowweat ok hof 2 e ditCAt ‘d&vi ces
and/or instrunents relative to.t pat| Vigi 08 @HeraAT id=aierd in
one of cl&M%ES 1™ 6C%0,C%e}?%i Wa{;ﬁggdi %éjgggs}g%?% Pare i nser%g into th
beam pat h, pf rafe | a8t ononeid essichy stlext okhien @i 5l &Fs ¥aY) 2 Bt to

the eyepjec 2, ‘1) can haPlayad and - figes ast aiid rei ofonpatdi al
i mages. 2@?8355%853:&?%0&?50:%% (r‘r!::h%oif?éone of claims 1 to 21, wherein a
measurenent scale is reflected into an internediate i mage plane (16) of

the ggiec%gggohegﬁd as claimed in claim 25, wherein the light source

is a light socurce which is supplied via a gdgroup (20) of

optical fibers from an external light source (29).

27. Vision aid as claimed in claim 25 or 26, wherein the
aperture angle of the light source and the intensity of the
emerging light can be changed by a lens system located in

+he tubes or on the light source and/or a shutter.

28. Vision aid as claimedlin one of claims 1 to 27, wherein
light from a light source (19) can be coupled-in by a beam
splitter (21) or the prism surface of a prism reversal
system (21) and emerges through the optical system of the

vision aid toward the object.

2¢. Vision aid as claimed in one of claims 1 to 28, wherein the
distance of the objective lenses (70) of the lens systems
from one another can be changed at a constant distance oL

the eyepieces (2) from cne ancther.

30. Vision aid as claimed in claim 27, wherein the distance of
the objective lenses (70} from one another is provicded by a
connection (17) with an adjustable length between the tubes
(1) which hold the lens systems with a constant connection

(17) between the eyepieces {2) of the lens systems.

31. Vision aid as claimed in claim 30, wherein the



23. Vision aid as clainmed in claim22, wherein the neasurenent _scal e of
the respectively set focal length and magnification of the oﬂﬂbMﬁﬂ%ﬁﬁlens
is selected accordingly. 2 5 MAR 2Q9§_-27 24. Vision aid as clainmed in
one of clainms 1 to 23, wherein changing the focal |ength and/or the

magni fication factor can be controlled by speech-dependent control. 25.
\ﬁhsi on a&gs?%ﬁgab&’ectﬂéﬁ @ﬁjﬁeﬁi@é aiLaBs&Sth’QlZl, f\m@rﬁmﬁ o%EOFH%fvgézon ai d
there is a light source wt n.,apert u g i cah=He Mt ched to
the respeet i /ERERMI YeaPPEA 16 t%(ﬁej\l/%grln%ﬁ@aiogf \QAS?% that the size of the
i |1 um najgdret hekthecaryasionss t2) t henf bel dCamsEeSS Gift of "€ hESPFSi ot 'ai d.
26. Vision aid as claj.ned. i.n_claim25, wherein the |ight source is a

| i ght sobRcEePRAPEHS 1§§55ﬁﬁ£§'via a group (20) of optical fibers from an
external light source (29). 27. Vision aid as clained in claim25 or 26,
wherein the aperture angle of the light source and the intensity of the
energing light can be changed by a | ens systemlocated in the tubes or on
the light source and/or a shutter. 28. Vision aid as clained in one of
claims 1 to 27, wherein light froma light source (19) can be coupled-in
by a beam splitter (21) or the prismsurface of a prismreversal system
(21) and energes through the optical systemof the vision aid toward the
object. 29. Vision aid as clainmed in one of clains 1 to 28, wherein the

di stance of the objective lenses (70) of the |ens systens from one

anot her can be changed at a constant distance of the eyepieces (2) from
one another. 30. vision aid as clainmed in claim?27, wherein the distance
of the objective Ienses (70) fromone another is provided by a



connection (17) with an adjustable | ength between the tub [

‘ _ es 1) which

hold the lens systems with a constant connection (17) bet meEZ%H@RIEﬁM

\%epl eces (2) of the lens systems. 3bLg Vision aid as claimed in claim30
erein the 2 5 MAR 2004 -28 distance of the objective | enses (70) from

one anot her can be changed by parallel adj
_ _ _ justment of the tubes (1) a
wherein the eyepieces (2) can be adjusted on the tubes (1) in oépési?g

directions 2 5 MAR 2004 -29 32. Vision aid _as.cl ai i i

. iy by , ‘ y 3 I O ]

todfig‘mhgﬁéﬁﬁﬁtﬁ@fﬂéV%ﬁ?%%EEe%Z}na?%enﬁgec %1Fﬁté??%h€§éab 69%?§L?Hg§s1

?gnsgg 5298 Isﬁgﬁgvgéjeagefdaﬂ%j&geinadechsngﬁabﬁeh@ﬁ@@%ﬁQ¥Scﬁﬁ Fve
s. 33. n aid as claine jn..one ! t o ek el -1

t Ee vi si oRD&I d AHEE 5 athr_éaaesst oLﬁb )meaanrgé f ﬁﬁﬁfe%%i ﬁlgr%ﬁle I o%%%ﬁ of

the pupil oof ddiewserenddch is coupled to the autofocussing means, and

wherein the distance (A) between the vision aid and object is acquired

for actuating the autofocussing means in the viewn [
; . angl
gge aggat KA iQiLn thed papi klaBsedViisi amei df a@léliaﬁnédgci% %an ‘gﬂ?g%%ggﬁ{ to
syst emsr e%gle '{Fgrﬁgﬁ%r %&.fci | LRLS( 2_? /é{' ?te_als%a%né)”%egflst eyt Waet@88ing
y : =V ai'das clarmed % clai m34, wherein the fil
can be noveg o . . Lp Lthe 110Lel 28)
olaimed i L& I Dbﬁaamdpomf dfhe hEuPlécpﬁ.ortl’fﬁ)Slﬂ%ﬁEEn}m’hgg' Viss | SRR %ga o
| aser b IEF%$ea%%a$kgé€§s%ngo ﬁéan&bergha i Phedbiheasheon@ikeasceyst(@m a.
ca oc ng trom .aser'means, optional |y _coupled_ inta.th
beam pat h baft wéen tbﬁsvsﬁgpénﬁlﬁsqgﬁrﬂQ&Fqﬁ %%ea%%?gg? (gaf_act el &
the autofocussing means in the viewing angle dictated by

the location of the pupil.

34. Vision aid as claime_d in one of claims 1 to 33, wherein
there are filters (28} in at least one of the two lens

systems.

¥
35, Vision aid as claimed in claim 34, wherein the filters {28)

can be moved into and cut of their action position.

36. Vision aid as claimed in cne of claims 1 to 35, wherein in
at least one lens system a- laser beam proceeding from a
laser means, optionally coupled into the beam path of the

lens system, is pointed at the object (30}.

37. Vision aid as claimed in claim 36, wherein coupling of the
laser beam in an intermediate image plane is provided with
a locating mark so that the diameter and the position of

the laser beam in the object field can be displayed.

38. Vision aid as claimed in one of claims 1 to 37, wherein the

vision aid is attached to a headset (34).

3g. Vision aid as claimed in claim 38, wherein on the



37. Vision aid as clainmed in claim36, wherein coupling of the |aser beam

inan internediate i mage plane is provided with a locating marf mtz@zt
the dianmeter and the position of theaa aser beamin the object ﬁ

be displayed. 38. Vision aid as clai ed in one of clains 1 to 37, wherein
the vision aid is attached to a headset (34). 39. Vision aid as clained
in claim38., wherein on the -30 2.5 MAR 2004 hea(Elsgﬁ1 &3 there. 'a %

di agonal leadeet35p4N thexeyars a?ol%laﬂf%ﬁ*@]t PRRFEh FFBmt RE TG eread

to the bagk ﬁE nt heni head-, A0 s Vsl amai dcashelsdi med ivhel abrk38obr 38
wherein on P headset (34), there is at | east one counterwei ght (36)

whi ch entheefly or partially equalizes the weight of the vision aid,
optionally adjustably. 41. Vision aid as clainmed in one of claims 1 to 40,

wherein |ight-of-sight stabjlization js as gned paths-

throtgh tWésiems aYat éfs. CHBIMSA siton %#éﬁ”%\ﬁ &l & m::é9 hﬁ? 1gh\/\,{iceree| n
the |ightpafxssight 35t abi thaagi OIB i stadeaas aoneve:@nntpﬁsﬁﬂ,@hm bt¥t i on
danping. 43. Vision aid as clai one LR 144 WRer eiye on
the headsebichd)eRbiTERE Asi &A% lﬁﬁergqgt‘?\%%?%cﬁ}gﬁges % ch detect

brain cur(;g@tl@r@rgid/mejgﬁjlrbrtatﬂelgelaﬁjUMIﬁre coupled to a control wth
whi ch the functions of the vision aid can be controlled. 44_ Vision aid

as clained in claim43,. wherein the control is coupled to external
devi ggs, farsiexanpie ebotsainsd \irsi oneaicd aslai®fndd FR éiai waerein

wherein c upll ake pl roafdcasiidy b ichfr dfth @brhs
Vi si on al %éﬁt %ﬁéséﬁé?g:lﬁg 3 to 45% wherei n on
through the lens systems.

42. Vision aid as claimed in claim 41, wherein the light-of-
sight stabilization ig made as active or passive vibration

damping.

43. Vision aid as claimed yn one of claims 38 to 42, wherein on
rhe headset (34) for ithe vision aid there are electrodes
which detect brain currents and wherein the electrodes are
coupled to a control with which the functions of the vision

aid can be controlled.

44. Vision aid as claimed in claim 43, wherein the control 1is

coupled to external devices, for example robots.

45. Vision aid as claimed in claim 44, wherein coupling takes

place via wire broadcasting or infrared.

46. Vision aid as claimed in one of claims 1 to 45, wherein on
the headset (34) there are biosensors, EEG sensors and/or
sensors for measuring the resistance of the skin and

acquiring the vital signs of the user of the vision aid.

47 vision aid as claimed in cne of claims 1 to 46, wherein on
the eyepieces (2) of the vigion aid there are holding
devices for optical vision devices, for example spectacle

glasses.



t he headset (34) there are biosensors, EEG sensors and/or segzor {@;
measuring the resistance of the skin and acquiring the vital i%ﬁgg t he

user of the vision aid. 47. Vision aihqd_as clained in one of clains 1 to
46, wherein on the eyepieces (2) of the vision aid there are hol ding
devices for optical vision devices, for exanple spectacle glasses, 25 MAR
2004 481 48;sVbsi 08idi dags claimed iim cledimmd7 2 whevbRretihe YRS| onrtsion
devices held hy th ol di ng,_devi | Qoat t eyepiecesne 49.
Vi si on aidd§¥lEF§iﬁﬁgl%gb%ngggf%%ﬁgghé 1 totﬁg,gﬁﬁe%%?ﬁEgﬁen Iengﬁgystens
of the twoebepiepaishs are housed in a conmon tube. 50. Vision aid as
claimed in one of clains 1 to 49, wherein on the receiving unit (6) of

t he aut of ocussi ng neans (4% there is a device (45, 46, 47)‘®gich,is '
t ranspar envisdbel Vit aheclahnedred snpgnals Slad)swi &P Have Weehetef FBEt ed

by the obj fd, 0)¢ 5he Mgl 0Beaind pas e alyednbnsehaiim 50, celeori n
t he devicehgégaég%f%ég %55).652 \ﬁs?on g?ﬁ as clainmed in claimb51,
wherein theubel.ter is a x polarization filter (45). 53. Vision aid as
claimed in claimb50, wherein the device is a tube (47, 65) which is

pointed toward the object field (30) and ich,is Located on the .
recei ¥Png pastiore)aid &feCladiefodas Gy aﬁga%%?.HS%P Vﬁ%ﬁd%h%? *Hs°

clai med iniglaaiypRl v wherehict he) de¥i edel suaoflamerinb3jeans giat i hpere

e e e £0a ) 2aL008520,90 1% 48 I A nd BloPlif Mo che
infrared signals (44) which have been reflected by the
object field (30). '

£1. Vision aid as claimed in claim 50, wherein the device is a
filter (45).

E2. Vision aid-as claimed irn claim 51, wherein the filter 1s a

¥
polarization filter (ﬁS).

53. Vision aid as claimed in claim 5C, wherein the device is a
tube (47, 65) which is pointed toward the cbject field (30)
and which is located on the receiving part (6) of the

autofocussing means (4).

4. Vision aid as claimed in claim 50, wherein the device is a
louver {63) or grating attachment (46) which is located on

the receiving part (6) of the autofocussing means (4).

55. vVision aid as claimed in claim 54, wherein the louver (63)
or grating attachment (a6) is a louver (63} or grating

attachment (46) which is pointed in a straight line.

56. Vision aid as claimed in claim 54, wherein the louver oY
grating attachment is an obliguely pcinted 1louver or

grating attachment.

57. Visicn aid as claimed in one of claims 1 to 36, wherein in

the beam path of at least one lens system (51, 53) there is



55. Vision aid as clained in claimb54, wherein the |ouver (63) or grating
attachnment (46) is a louver (63) or grating attachnent (46) WHiMiR 0E
pointed in a straight line. 56. Vision aid as clained in claimb54, wherein
the louver or grating attachnment is™an obliquely pointed | ouver or
grating attachnent. 57. Vision aid as clainmed in one of clains 1 to 56,

wherein in r&?d?é%ﬁ:t haolp Bl | enst gne liBBsesystem (81, d33plkher edes 25
MAR 2004 _gzttg%” nspar ent dl?sp%’ay (74) apnd whertein virtual dlbspl a%_s are

reflected FAEdedr@hddthdailtt 0Pt R eRsCEyEPBmECBGt SEFEERE ki P i EH ay
(75) via agheamsplditder ({H0)58.a Bedpnsl th@sr clmened in claim 57,

wherein the beam splitter (80) is a prism especially a porro prism or a
sem transparent mrror.

58. Vision aid as claimed in c¢laim 57, wherein the Dbeam
spiitter (8¢) is a prism, especially a porro prism, or a

semitransparent mirror.





