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[err] 1 Protective Filter Mddule The present invention reJ—a{—es—t—g_a_\

. protective filter module which is utilized espeC|aIIy In an. ophthalmc

therapeutic and di agnostic instrunent. The protective filt HasBeen L laved
functions to protect the eyes of the treating physi ci an ox , ',ﬁ
applied laser radiation. In ophthalnology, “so-called |aser

known wi th whi ch the ophthal mol @gigtCAR | t re_ @St vari ed eye :
i1l nesses of the patient. Here, —Ig'%'g'esr:—ra fﬁi&r l‘? d ferent wavel engths is
used dependi ng upoiThehprseent riedremppbncaélmn ar hopso*@écramaemnte:can be
utilized to coupl t he | aser glatlonlntothe slit in the direction

of the patienf®°9p ﬁ/e‘(‘/ré'f"h fi5Y "‘§I1 1Eﬁ6vﬁ%ﬁ°r‘éﬂd¥néﬁt%n qm'g%a!r@%ance nust be
provi ded t hat st I ng
physi ci an wheﬁpggg yi ng Af%ﬁ%’?ﬁgﬁfar ﬁlstrez?ﬂengl at%%ﬁ;ﬁ%&iﬁﬂf{)@?&f
caused, fér emauplle fhyct:eidsembepl:oaehlatumeqeseuequ cixeacCahy ephysiBian on.

For thIS reason, I's conventional to provide a so-called physician
protective fi Pf‘e?""?‘h"{ heFaf ERPhdCB XAt HatiF YRR sl it |anp. This

protective filter iy sURSLa M4 tLap ENla sk’ sihe l.8e" RREEN Of t he
el ectromagnetic spectrgm ﬂ%ﬁv\evé#y t he ?P?df: r!l"“lss ag %gaq*@é;? SOSSI ble in

t he range of whehlms:en:hvﬂwelopmghalmmgmﬁ)rcaa toeot -Ehet mosedvaiied oym
protective fi which is only pivoted intQ the view ng beam; h vvhen

appl ying the aéif‘ﬁaae? a%ferthreaé‘ng-F’% i H9F5e . feaRr ufFdid 25

build inig sepgtaiéngtid NAVsREA GBS PR 'u? =l Qﬂa&é‘qmear Qbﬁ&iéa/@.l.éd ! ter
This unit is built 1n between the body of fhe slit-lanp m cfoscope and the
bi nocul ar tube.. Physiréban ¢rcimgeiienesl céh ave wuitldzed tqundnlndtaeeltmmm

for exanple, fromUnited States Patent 4,549 787 and German_Pate
3,519,378. HSREBFICRF ATt fHbEsalL¥ wa\ﬁ&rﬁ?’ﬁgdlre“lm of the Paue'“:-

However, for all known arrqugemem.b, Lhe assurance nust be

provided that no damagmg laser ::ad.Lat.\.on reaches the eye of
‘15 tne trcating phys;o;sx wben aywl/ing Lhe pa:L;cular laser
‘radiation. Th_s ‘cer be Laused, Iu- example, by reflacted
radiation oz cven Zrom scatter de&dLLUJ.- Fos Lhis reason, it
is canventional .p.p:ovxde a sg—;allad physician pro;ectivc
f;Lte: in the viewing beam path of the slit lamp. This
20 protec ive filiexz is substa1t1ally transparent for the Vﬂslhle
.xange -H the.elqgtzumcgucL-;_ugc;LLaJ,_hpwgver, the filter 15
aﬁ opaque 85 possible in the range of the laser waveleagth
used. ' ' _ ' _ | )
For a m§toriactuated physiclan protective filter, which
25 is only pivoted irto wthe viewing besm path when applying the
.desired laser radieftiovu, il has been up Lo now conventional to
build in a separate unit having Lhe motorized physiciaa
° protective tilter. This unit is built in between the body of
thc slit lamp microscope aud ihe binocular tube. _
30 Physician protective filter units of this kind are Kknown,
for example, from United SlLales Patent 4,549,7B7Hénd German

Patent 3,519,378. However, an increase of the Working
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2 di stance between patient and physician results "éS_EM\Erﬁ'a_gé"ﬁBf t hese -

arrahgenents. The increase in working distance reslhi&det bacRedsRepReqt NE NOIre

vol um nous, that is, |onger housing of the |aser,slif _ r nor e,
the | ever-1inkage mechani sm of the physician protec rt
disclosed in United States Patent 4,549,782 and Gernman Pa 1919, 378 are

relatively conpal d re.cause high manufacturing costs. It is
therefore t hela?'asgéngg ?#&?ép’)e?e%é‘% el‘qﬁv%ﬁ ifg}YﬁlﬁlﬁPoﬁﬁé‘-ﬁé BBolective filter

nodul e for anddphtiraheige tdErARRUL b eratkbrAQNOSELE {1 agﬂeﬂ. WoLelhd s as
conpact as possi ble and which avoids the above-nentione | sadvant ag of
the state of CREtARES FRPWTHashbrsavsperi difey morrpyeluminvas, i esstirss, The

i nvention is ipation of. an ophthal ic therepeutic and diagnostic

i nst r ument angoggg?o?%téfﬁfb % I“g‘érgﬂiﬂﬁlgﬁ%r‘-ewot ecting the eyes of a
viewer frem appliedurangeméasl alrdon-gepef alhd meeRhs iASIJeigRt by a | aser
and having a | aser radiation wavel ength. The conbination includes: a

housi ng of theR¥asetammmuotdeskivng &iptedismatnidiedloseat dlnl UsitedtStated engt h

and defining I | nt _vi ewi ng heam path lQng which_ at | east sone
of the |aser rggélga i%’n@%dﬁ’%gaggg gﬁﬂ“%b&ﬁ%ﬁﬂgdéf%n%??%ﬁ*nf%ﬁ%‘@ly

transverse tocempléeaindaiRsetbbe fdvdLHilghembhhtLicumdyl BoeiNg insertable
into the housing at the interface w thout increasing the overall structural

| ength; the protecfrvésfthezxefomedthe Lask el riheaplbasentarihvangionetoi ve

filter pjyotall unted qn the base 50 as to-he rotatable between a first
poSi t i onb'\é/‘\her@f%”ﬁ% 4 iﬁ‘t°e1°citévfn?ﬂ1ree’\'/i"léﬁuﬁl§ g%ﬁrﬁ‘bé’ﬁ%”ﬁ#ﬂi% second

posi tion wher ghard POkl b¥Bchbst & inScRukshenpic RS BSaRmMAUdAS asand, 2
| i ne-and- pul | ey mechani sm coupled to the |laser end connected to the
protective fiPeesibky apidvotiing &heids cthecebovefientioned disadvantages of
the state of the art and which is especially simple to |
manqtacture;
The inventiqn.is a combination of én ophthalmic
. ) - therapauvtic and diaghpsﬁic'instrument and a protective Filter
module. for protecting tke. eyes of =z viewer'frcm-a?piied laser
radiation generated in said instrument Sy a laser and having a
laser radiati;‘m 'wa-r_e;ength. The combination irncludes: a
‘housing of the inétrument having a prodetermired overall
_struict:dra". lergth arnd defi_ning_mutually_-adjac'aﬁt viewing beam
: éaths along wﬁichgat least some of the iaser radistion can
péss;“the_housing.defining ar. intezface txansverse to the beam
paths; the p:ofective-filter module being insertable into the
houvsing at the intgrfade without increesing the overall
structural lengtii; lhe prolective filter module including a
bace and 8 prorective filter pivotally meﬁnted.on the base 3o
as to be rotatable detween a first position wherein the Cilitex
is in the viewing beam paths and a sevond pesition wherein the
prctective filter is outside of the beam paths; end, a

iine-and puliey machenism coupled to the leser end connected

to the protective filier fcz plvotirg the protective filter
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between the first and second positi.ons. [err] The protective filter
nmodul € according to the invention can be integrated directly into the
housi ng of .the particul ar ophthal m c therapeutic and. di agnostic instrunent
such as a slit |anp because of the conpact_ confi gur at il Shéet HisBeemRapladed . No
unwant ed i ncrease of the overall structura? |ength of tu"mumummtm
results from{,BiSaLhdsE; ..a.costant wor ki ng di stance b and
physi ci an reshF%g?éﬂu%ﬁ%ﬁggitnaf‘ﬁe’%"r"o’}%@ﬂ#é"?ﬁ‘t.er; nodul e of t-he :
i nvention has no neget prexeidinet T1268e0hadle B@CoRalfd Y itheOlnbORVESY | Onal
diagnostic slit lamps to laser slit lanps. It has beeh advantageously shown
that the conff8frkeiintesratrd Hiverklipdnvekbbe possiingeos therpditiauliay

si npl er manuf act ure, and assenbl y, of the protective filter nodule when
conpared to s%#e“rr’?sl"%ncofﬁaﬁﬁpfb&r\%vﬂ" TPEIPETLY PAEIHTERE ueh s @
protective fikiet roiecaarebes viiRbBace 86hFIfRAILRCHE AR Roakle . USe
of cost-effective components is especially possible in thi's context. _
Furt her advant@agevantsselipcgsesgeted Ithieopvenelpranmetingelf léngth mfdthe
according to Lovention will_becone clear_fromthe follow ng description
of an enbodi rr%%‘fe“f%ﬁcen‘ 558 FRr ETY rfrg[a‘l’?é aPEwF ‘gs 2 FPpgtant ‘Tﬁ&gshow an
arrangenent .odistendy Qlettiekdepatidmiy afadphgsocrar desd1ts. t NuireMagt HAN in

t he housi ng of an ophthal m ¢ therapeutic and di agnostic instrument; and,

FI GS. 2a and Phe ceedrentdNealpbisponsidule of cthoflnwensibndhas o glegandve
protective filfgr_@pdule.of éhe invention_ FIGS. la to 1c_show the_ .
arrangenent of [He-prfSStraY 119t & SFEAaGET 1°hroPWELIAORM | e gResEAE
housing 2 of gniepiidial HoC 156+ aPBIY i1Gmeld diagnostic instrument. This
instrument is configured as a conventional slit lanmp in the illustrative
embodi ment of the &Fikaé heen edvyatsgemisily shnpn that the configuratien

of the invention méxes possible a significantly simpler

_manufacture and asscmbly of the protective filter module when
compared tc systems Knowad vl to now. Ihis 1is so becéuse he
entire protective filter module can be viewed 33 &
self—containéd group. The use ol QuSL—érrectivc compoaents 1s
eseecially possiblé.ln th;s-uuuLExt, _

Fuzchez édvaﬁtagea as well as de:ails of the prozective
fiitter mcdﬁie ;cguiding to.the_invanfion will become clear
from the following deéc:i tibn'of an embodiment teken together
Uifh the drawings. - '

FIGS. ia -to lc show ar arrzsagement oI the protective
filter moéule according'ﬁo the invention in the housing of an
ophthalmic therapeutic and diagnostic instrunent; and,

FIGS. 2a and 2b each show & perspective view of an
emboudime:nt of the protective filter nodule of the Invention.

FIGS. 1z Lo 1t show the arrangement of the protective -
filter module 1 oi the invention in the housing 2 of ean
ophthalmic therzapeutic and diagrostic instxument. This
instzument is configured as a conventional slit lamp in the

illustrative embodiment. Of the sliL lamp, only tle slit lamp
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As THU “‘."‘m hﬂL(Eﬁ Vi Lol IINQITA|.| empwansmam had

[err]l. 4 mcroscope is shown; that is, the illustration of the slit —
i 4G nation as well as the slit |anmp nmechanics has beemhisShiet HR®Been 8l

| anp m croscope includes an optical “configuration which _
known. This includes one or two main objectives which arH"mﬁm"H!ETﬁﬂt _
visible in FIGS. la to 1c. The slit lanp m ¢ oscope further i

downstream Galilei magnification changer which is actuated via a rotary

knob 3 on the hmiustoscdpofist lstoshi tthanis, Theepi bl eniratdohi bE echernghiflee 1 of

the invention is_nounted at the Hewi n egg_of t he housing 2 of the slit

| anp mi cr oscopet 1 FHRLATHE: iy e Ii%r“%r?o FE Yamr neshegdesihad Reeran be

I nt egrated direg%igfé@jo the housing 2 of the slit |anp m croscope w thout

an increase of the overall structural length of the instrunent. This neans

that the protective fThéterinddmpenicresdepd tingdudespactdptidaat it can be

mount ed between_a boundary surface of _the hOLfgi ngnz of the slit_|anp

ni croscope and FPRIMIRFAFIWAFRIAD ARRAAEAEAB LGB EDNRY- pFBLECENEARR ane s
boundary surfac )% RBHBEiVES GhARKE a8, RhCeddl, ! NBLIGECI Y 19N Of
FI GS. 2a and 2b85vittAJt'1°reslpect Ijto %he det ai | gd conf 1 gurat ?gﬁ o?g{%feg =
protective filteredodd edl tof. theeishMantlamp ascrwsddopes furthet elpeiniddso a

i ndi vidual neasures to mnimze structural dimensions. As can be seen in

FIG |Db, the hoBRYPRFZEAM Galddey WIH LA SAN4VE oSRANIEILMILED 1 aFLRATeS Vip
suitabl e threadgd - 3184S1Es RS ndf bege the of the :
protective fil t%rrérga?fﬁ&oﬁ ?%el'li'%vent ig'gﬁ ibnéfhe ﬁ?ﬁ%g‘\z(-“of the slit

| angaem cr oscope. TheTheéopwteadwer £4lsemnddanleodsby dedf | imenitheni dserface

for e binocular tube 5 which is provided. The
] .mounte¢ at the vicwing cn@ of the housing 2 of the slit Jlamp

microscope.' The protective filte: module 1 is so made that it
can be integrated directly into the housing Z of the slit lamp
microsccpe Witnpﬁt an 1nc:eas¢-of the overall strucﬁural
length of the instrument. This means that the protective
filter module 1 15 built so compaclly that it can be mounted
;betwéen a boundary surfétefof'the housing 2 of the slit lamp
microscope and tne'magnL:iCaLan change£ and does not project
beyond_:his Loundary surface. |
At this point, referemce is made to the description of
'.) FIGS, 2a and 2b with regpect to the dotailed configuration of
the protective filter module 1 of the invention as well as
with respect to individual meusures to minimize structural
dimensions.

As can be seen in FIG. 1lb, the housing 2 is closed via an .
end cover § utilizing a saries of suilzble threaded fastenexs.
This i3 done after the assembly of-ﬁhe protective f£iltexr
module 1 of the iavention in the hQusing 2 of the slit lamp
microscope. 7The closiure cover .4 simultaneously defines the
.interface for the binocular tube 5 which is provided. The
binoculayr tube is mounted as shown in FiG. l¢. The binocular

tube 5 ls preferably cusnccted %o the end cover & via a
L]
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bi nocul ar f'Ube s mounted as shown in FIG 1c. The 'bi nocul ar tube 5 is:
preferably c OfirixShest dlag Been Replaesdd' cover 4 via a [err] detachable
" connecti on suc m ﬂ connection or the like. As can be seen

ra

especially wt e drawing of FIG 1c, no increase of the
overall structu ength results which igs nol the case for the known
arrangenent of United States Patent 4,549,787. This is achieved by the
arrangement détatmajpiotcanneceidaldweth eadal bayordt chenaovter icxn tdier ectly in
t he housi ng f.of the slit lanp mcroscope. The working distance therefore
remai ns const AF®- for the physi ci an i ndependently of whether the particular

slit lanp is util pze .20 i | rauwira lo# P
The enbodi nent of htg hgmgf%%es?te?‘vggéﬁ%e%yng&:ﬁﬁ? i%%@éltés?ﬂ?:é't% C IS shown
i n perspecti FEGViBoys rion imackasé dthahlel 6Berabl arttuzhurkiker bengtihe rdsaltag of
FIG 2a corresponds to the built-in position as it is shown also in FIGS
la to lc. | nwedEl riestolrihe OS] HRE thRe kPR aNIgademenh O USdEeH| ve filter
nodule 1 wit | ty 0 s ct al | { d-

Tochani sm wi SR TS AT ada e 1 | AErar o gt ool Sdngibent
filter nodul es ltiéd grivreicriesat filtdnabdde h dihthepliaventiarthicdizektdyvani ous
bores (7a, 7b, 7c, 7d) via which the base plate 6 is nounted.in the housing
of the slit FeRpPHEfGs2opt e Fite 1aPR BICTRACRSre TRE é%ﬁfg‘d'nf’ast eners.

The act ual péPéﬁéérféeV‘%h‘ceiz%SEe do IRURL AL S the %hg% sidi@nbase plate 6

facing toward t viewer. In the enpbodi nent of FIG the protective

filter 8 conpndsmandentilybbel Whstaprednkr partXxulamwsiiih lamep tiso ubddizedi ve
filter inserts (10a, 10b) aare_detachably nounted. Ihe rotective filter
inserts (10a2% 1011 2gnOskdane bt AARPNLEGAB LRI 4AFSF SHEE {8MR> 0 with the aid

of The embodiment of the protective filter module 1 of
FIGS. la to lc is shown in perspective views in ecach of the
FIGS. 22 and 2b. MHece, the drawing of FIG. 2a COrresponds TO
the built-in position as it is shown also in FIGS. la to lc.
In contrast, FIG. 2b showe the.rcax'éidc of the przotective
fileer moéule 1 wizh addi{ional,pomponents especiully.the
line—andfpullcy.AEuhenism ﬁhich is providad.

The illustra;éd-embodimgﬂt o:_%ne protectlve'rilter
module 1 of the invention inciudes 2 base plaﬁe 6 which has
various bozes (7a, 7b, 7c¢, 7d) via which the base plate 6 1s
movated in the hcu#ing of the éli;'lnmp microscepe with the
aid of suitable £h:eadod £asfene:s._ The actual protective
f£ilver 8 is mounted or the side of the base plate © racinq
Towezd the vic'wcz. In the embodimént of FIG. 2a, the
protective Ffilter 8 comgrises'a dumbbell-shaped frame 9 in
which the two prcteciive rilter inserts (1GCa, 1l0b) &are
detachably mounted. Tha pxotective filter inserts (10a, 10b)
sre mounted advantageously in the frame 9 with the aid of
locking rings (not shown). |

As suitsble protective filter inserts (10a, 10b), feT

example, suitable glasses wilh cor without optical effect can

it e AT TITER

- S L R

~ 7 | o T g WP

SR SR Rece | ved Timew £- g, Dec, 20130732+ WPrint Tin

e ‘_:.."t:.l_:';l‘!“-ﬂ.'w:—.'? -"")‘T-_. ::?-L’--::-;“ :',: .
e iE g, Dec, 200387 g




@8.12.95 14:44 <Z ABT.PAT _ vay
| ocking rings (not shown). As suitable protective filter inserts (10a,

10b), for exanple, suitable glasses with or withdhg$ en Relaved can
[err] be used which are opaque for the | aser wavel wever, the
gl asses are substantially transparent in the visifl _ nge. |If,

for exanple, an argon-ion |laser (which em ¥s substantially in the green
spectral - rang% Is utilized, then an absorption of this green spectral
range occurs [ugednrni el (RPecvecEPE| the Fyonanvavelenaal yaed.t o pass

t hrough. The ysg a grb&ie‘[ = d d |t abl, stic
material in lieu eg%rt hgyf rarr_eésm%?% fﬁ’%g%%la{?te}&qgr gfﬁ?pl%\tkygkgi F‘ﬁegh nserts
I s possi bl e avimibikt specttak damgehe il | ustrated enbodi nent of the
protective filter,. re, the selected plastic material exhibits the

above- ment i oned t r &fsmfO%i EKETRES a @l ATEORTLIGM dadeFo(phich *Mdisact eri st c.

Such a sinple ' fq r ct] |\t offers t _advapt ages
and nakesrrg sisrrp%%e? nggiﬁ% u:f&arc}t%l?ﬁ) g?%%r s?%%%&afhgsg?%{ ect iu&g‘ FPler V887 s
rotatably joummabbedrpbiod & taXisS gldehdgdetirn10Easdd SR ReLREDdi endarly

to the base plate 6. A suitable ball bearing can be used as a rotary
bearing. |n tF&E RLPLBE FReEHFadf CPRRPNERLS t3Re Fldowed |t Fesist $hreugk.in t he

out - Vot ed posi t1 afe 931 of S JAkl AE0h068 (HARke11e0Nadd I REI6LR! 210

are cleared for the stereoscopic VI ew ng am®pa I'n e actli ate
(that is, whepltbeibasetexidi dti aachSeAppid aikmeahseimj ilategraogenent of
the protective filter 8 of [err] about the axis 11 takes place so that the
protective fi PFEFeFhide t&iXirga Lns6EF2ate RRSAGPAE eian @iderpapive; e the

vi ewing beam gatigya0fed CerdtdinkllE 88°tnd HREELIDe 1 iTlG | ABEQT AEHE! | ON
into the eye of the physicran’1s prévented. € protective fi f
celected plastic meterial exhibils Lhe above-mentioned
transmission cnaracteristic and absoxrption characteristic.-
Such a simpie embociment of fhé protective filter offers coét
- advantages ar.xd mases a eimplificd manufactuxze possible. |
‘ a . The prétective filt;: 8 is rotatably journalled about an
axis 11 théh is §:ign;atéd;pé#pendiculafly ;6Jthe base |
platc 6. A-Quinable'ball bearing can be. used s & rotary
bearing. In thé illustcatlon of FIG. 2a, the protective
filter B £s in the out-pivoted position; that is, both
epcnings (12al. L12b) in the base plate are cléafed for'the
s:ereoséopi;=Yiewing beam paths. in the'active state (that
- is, when'thefLasex.radiuLion is-applied); a iotational
movemgnt oZ the pfotectiﬁe filter § of 90° about the axis 11
takes place so tﬁat thé protective IilLer inserts (10;, 10b)
are pivoted into Lhe :espective viewing beam paths and so that
the back reflection of Lhe laser radiation into ché eye of the
physiéian is prevanted. The piotective filrerx
‘inserts (10a, 10b) are arraaged in Lhe Lrame 9.
Wher the laser radiution is activated, the protective
rilter 8 is umoved Lnlo iTs in-pivoted position by an actuating

element 13 as weil as ioy a lire-and-pulley mechanism coupled

e - ,5..WF=‘ .-,-7}:-.-5._-_-,5_..-0.',-.'-- .-.,- &:-:,:.:{4::1::?;:;-.3-.-\?“ '< ', R AR IR S ." "
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i nserts (10a, 10b) are arranged in the frame 9. Hee ﬁa@B'eéﬁﬁﬁlaJe@d' ation is

activated, .the protective filter 8 is noved into position by
an actuating element 13 as well as by a |line-and- mﬂl‘gmm&
7 [err] to the actuating el enent 413. e made to

sm coupl ed
FIG 2b with respect to an advantageous |ine-and-pulley mechani sm for
pi voting the protekeiaedatingr eSenerito Ihe Refurerdeain pathadd|to m.slzbws
a rear view of the protective fil ter nodul e 1 of the inyention.
|i ne- and- pul | eY*FBCHRIRGH For ARt aderHGesrey anwﬁ?a@eléggm%ﬂf&mt rex

entire prot ec%?‘%ﬁ“‘%ase Qu'c@céwé\ AGYab! g s %el.ﬁn ﬂnp\ﬁa%%d on

the rear side © l'at e |s configured as a so en0|d
sol enoi d i s nDEREed2lyi shewss @i t:a-bi:ev&t«t achrrbet prieteaeves filter avsdicle 1g of

element 13 is coupled to the |aser via a si nal connection (not shown) and
i s activated whBR +MEeRan- | CherlipRfaadd-rA S-‘i\n'l‘i‘f?@d“éf“f POFRi~t he | aser is

and a drive mosehaate 1l s ZenpaCPREly SRt Wil frfbettfod 28T, 12

and a drive nove rans e protec e i ne
line 18. The hwtderéine 18 is attached to the plunger 17 of the sol enoid
and is guided over a first direction-changing puIIeX 19 to a drive pulley
20 for the protecti®B PFieating efgBent ks i Previde c?fhrﬁ’@c E82FoPMi¢itht to

the drive pul l@XeZQaQQé; rég_er %EI' &On%er engul%d % 4]| ne B@&t i wg,dilter 8 to

transmt the drive nov e ot |ne 18 1's pravided

with an eyel et saieﬂ@:.d\/fhw?lmo%niaurﬁia HPrduigablei sthwmiseati Bevite BAI r gha
spring 22 is secured to an attachnent pin 23 on the base plate 6.
Accor di ngly, . waehuehing sskemensdi it Horrquplag Feathel 1aaes BrangefiafAlof the

solenoid is moved Lowar d'%o-”ghwl Lesult %cwv@téé)tvﬁa L0RAL ypyeren of the

protective fil fer vra
L:nge'ed and switched off when the laser is deactivated.

A fine line 18 is connected to a plunger 17 of the
solencid 13 aad a drive movemsnt is traasmitted to the
' procective :ilté- 2 via the fire iire 18. The fine line 18 is
attached to tre o-aqcer 17 of the aolenoxd and is au*ded ovexr
& st d;rec:aon rha*g1na puliey 19 to 2 drlve pulley 20 foz
Liae pLoLeo ive ,LJ_'I tez 8. <The fJ.ne 1.|.ne 18 is connected
fo:m—*xght to the d:ive oalley Z0 on Lhe rotational axis 11 of
Lhe pLOueLL*Ve filter & Lo u-adSMlt the drive movement. The
octher-erd of 'he *;ne ;11e i6 is provided with an eyelat 21 on
which a sp‘;a;,sp:xng 22 is nocked in. The spiral spring 22
iy sectred To an zttachment pin 23 oxn the base plate 6.
Accordingliy, when the liaser radiation is activated, the
plunger i7 of the solenocid is moved inwazdly and this results
in @ rutationzl movement of the protective filter via the
auve-desur ibed line-and-pulley mechanism. AT the oﬁner side,
the protective filte:- is gonnected with the rotational
axzis 11, more specifically, with the dzive pulley 20.
| A defined pivoted-in position of the protective filtez 8

is ensuzed by two stop pins (24, 25) arranged on the base
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above-descri bed |ine-and-pulley mechanism At the other side, the
protectjve filter is connected with the rotational axis 11, nore. .
specifically, with the drive pulley 20. A defined pivoted-in position of
the protective filter 8 is ensured by two sgop pins (24, 25) arranged on
t he base [err] 8 plate 6. The stop pins (24, 25) delimt the possible
rotati onal novpuenhe &f tihe propeptise(Z4. 287 delbmit thei paasdbleerr]. As
l ong as the solenoid receives a _corresponding. signaly fro e_ |l aser. he
pl unger 17 renﬁf’ﬁ@t?ﬂ“’ﬁni%""ﬁ?f‘f’i 8% g}h Pe'ﬁ's’fﬂ%‘e%"?h%tlcﬁfe@p%%t%c |_’\;&é‘ﬁlter
8 remai ns pivoggdgpato the view ng beam paths. Thereafter, the filter is
again noved to Its rest position in the pivoted-out position by the
effective return fobselohgtie tlensiodrodidprecsives: angosresrndingr Abgeal o
sensor elenent _1b is nounted on the side t he, base ng"itge 6 ich fn es
T

toward the vi ehEPBahlR AT &% REVPIDT Jct FFRAFTT 130 g=LehTL”

€ sensor el ement

15 is configurgd;gsed CRNERIE dkb¥eaVAid a1k bRl r&RINEY pidotéR interanad 14
is nounted on the frane 9 of the protective filter 8. This magnet 14 passes

over the Hall weswbngduedmpaths.pi Yoéreaftdr,t kbepfile ilseagatin onowed i@
the view ng beam paths and so sugpl ies a nmonitorin _si_%naL aF_ to ‘Leﬂe ﬁ?ﬁg}eual
status of the pF8tEEEF RPIIFLOH 18 The PHIRIGA-PEL: PRSPl PYn e W REFF TS
moni toring i 0ngkugh FOrdd'oPiye! el fofidsBikhyCabiidei2od 15 present. The
sensor elenment 15 used 1s preferably "fail-Safe", that is, a correct

moni toring signal fdurtherpovet ed-demsproebetents U5 isemo@ntesl oml gheheide
emtted when the magnet 14 fasses over the sensor elenent 15 ang t he sensor

t

el ement 15 fun®fi 5R€ BRRRIBEE EAHPLGH ShafRd ToNerY othe, FigWEg RR8 (IR of

has the protective filter 8. The sensox element 15 is
contigured as a commercially available Hell sensor. A small
magnet 14 1is mquﬁLed v the tréme 9 of the protective
filrer 8. This magret 14-passes over the Hall sensor duzing
the pivotiﬁg of fhe prutec;ive filger 8 into the viewing beam
paths and ?q $upyli=$;g‘uwulLo:ing signal as to the actual
szatus of tﬁe pﬁgteu:iva filtei 8. The lagei.is'trigge:ed
caly when this.ﬁcﬁitqring signal as to the pivbted—in
p:otectivc.filférﬁe_is prcoent.

The sensor element 15 used is prefe:ably'"fail?sufe",
thaz is, a correct monitoring signal-for'the pivoted-ir
proctective filtef 8 is only then emitted when the magnét 14
passes over the sensor element 15 and the sensor element 15
?;nctions properiy. Faclty signdls as to the actual status of
the p:otchLve.filte: 8 are thereby excluded.

In addition to the use orla Hall sensor as a sensor
element 15, z monitoring device of this kind can, of course,
2iso be realized wilh other sensor elemén:s such ;s a known

lignt berriexs muwunted on a fork-like structure ete.
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the protective filter 8 are thereby excluded. In addition to the use of a
Hal | sensor' as a sensor elenent 15, a nonitoring device of this kind can,
of course, also be realized with other sensor el enents such as a known
l'ight barrier nounted on a fork-like structygyre etc. 9

[err] Cains:. 1. The conbination of an ophthalmc t '
di agnosti c i nstgyamat: and a protective filter fodul g!llmmmmua@nH“ t he
eyes of a viewer Trom applied |aser radiation generasedel . Sai dsl nstrunent
by a | aser -and having a | aser radiation wavel ength, the conbination
conprising; a housigg af. 525 tdAUTRNLRAY N0 A REELEL LM GG overal |
structural length and defrning nutually adjacent viewng beam pat hs al ong
which at | east chiighosh.igaifstaaedny aduaki protest ipes filset dndunlai fgrdef i ni ng
an interface transverse to said beam paths; said protective filter nodule
bei ng i nsert ablRFATRCS 1G] BrAREIhPLal YARWEST nikT ABRLIFE tter FaAdating
sai d overall st Lal, L engt i ' L I Ve fdalt [y Lng a
base and a prot%c |£\%et%fj-i' Ffiegs%?v%%athlu&gﬁﬁﬁﬁ ea(; "ﬁegagédgﬁﬁ@oaagkt!gkbe
rotat abl e bet weenriiatfiiohs wapebéndul) Wher ebfiosnatidn lcomprisidgy sai d view ng
beam pat hs and a second positign wherein said protective filter is outside
of said beam pat hs; &amPuSAng RE- $FHE PAAATTPRREE NBFY R CoRFPERTETIREY | aser
and connected t j,d ect ] f r.for. i ' | r bye filter
Dot veon sai d 115 a2 sq SEBLEERHE ddndrh b 0Bt PR P BEERKE 1
sai d |ine-and- pridwhgreeaanpseas g REich 41 N3tV sage cof idgadid aadesnd a
second end connected to said protective filter; a pulley nounted on said
tudiation can pass;

said housirg dcfining an daterface tramsverse to said
beam paths; |

said p;o;éc;ivé filter rodule being insertable into sald
nousing &t séld.inte:f;ce.withqutfincréésinq said overall

. structursl léngthi'_

saxd ptq:eCtive £ilter module including a base and a
proiéu:iye.filte; pivot@ily h@unted-dn.éaia base so as fo-be
roratable Betwgeq « fizsc pcs;Libn wkerein éaid gilter is in
said vieQing_b§am yéLha_ahd & sewvoad position wherein said
HpIote;Live filter-%s uutéide of suid beam ?aths:'and,

| -] Line-aad-puiiey mécﬁanisﬁ couéled to said lagez and_

-connected to .saj:d ?:atcu'-l'.i-/e_'filte'r for pivoting- said

protective filter tetween said £irst and second positions.

2, The combinztion of clair i, said line-and-pullay mechanism
in:;udiné: & line having e fizst end and a secend end
connected TO saic proteclive filter; a pulley mounted on gaid
base for guiding sald liae; and, an actuating element
5 connected to sa2id ti:5t end of said line for applying a fozce
| thereto %or moving Said protective [ilter from one of said

cesitions to the othcr one of said positions.

— _ posi
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first end of  said line for applylng a force 'thereto for

protective filter fromone of said position
[err] 3.
el ement being a solenoid. 4.
base plato having first and second sides;

positions. [err]

s to th
The conblnatldﬁ(ﬁ C
The conbination of clainf3t

nov

LT

s
said protective filter

211

and, an actuatlng eleﬁEﬁ%—cannected to sald

i ng sai

being a
bei ng

mount ed on sai d 3.i rﬂ‘hes'cdmbinani,ors@ifdclua’ma.arxkipluhbeg{atm@anbaaubeﬂﬁﬁgw a

nount ed on said.§
conprising a nom

protective filter is in.

cond side.
‘P&S~device for detecting which of said positions said
6. The conbi nation of claimb5b,

5.

The conbi nati on of cl ai

m 2,

sai

further

d nonitoring

devi ce including a sensor elenent nounted on said base and a magnet nount ed
on said protectidue flrht eombinawion oEgcheih Saiskidebsss i at bike praidl

protective filt
sai d magnet bei

R5 B

In one of said positions.
HnFéHSBrFI!?alsGCﬁF‘Bt stdevie Yoid proterdye fidvertbaing

7.

The conbi nat'ion claim6,’

sal d sensor el CupinedCtn Sl h HIUICLLNE; (ddd,CleasS LinEAlAhbhi by POSILI ON;
and, said sensor elenent being a Hal [“sehsor " Or generating-a nvﬁltorlng
5|gnal when sai feghondani veify IMomntied bn ssﬂdidacbﬁa gnsmition. 8. The

conbi natior. of claimS3,.

said |ine-and-pulley nechanlsn1|nclud|ng a -

nmounti ng pin nounted on, 'sai d base; a spiral spring; a drive. pulley- mount ed
on sai d base fob,drir}eNgy, ,;g oAt B&t t e Pﬁfﬁhﬁﬁ st and
second positions;a di rectrﬁ%in C anglengép -{leé ?Eu: g%u melﬁgnﬁ , said line
bei ng QUIded ov@onisoding device for deteating which of said positions said

nrotectzve fL?ter is in.

b,

The combination ef claim 5, said monitoring device

including & sensor element mounted on said kase and a magnet

mounted on said p*otc*tlve filter fcr ccacting with said

gnsor e‘enen~ yhcq said protective £ilt=- is in one of 8ald

positions.

7.

The cgmbinaticd ¢Z claim €,

said proteciive

when said protect

seid sensor element being a

wosition,

8.

spiral

monitoring signal

1 spring; &

said magnef being mounted en |

fll:&' SO &5 to coact with sald senso: elemant

in s

ald fixst position; and,
Yall sensor for generating &

procective filter ie in saia firse

.hc comnlnatlon of claim 3, saza line-and-pulley

8 mcuating pln mounted on said basas

d-ve zulley mounted oa said base for driving

said p;otoctlve tilter between >aid fizrst and second

5 positions;

and,
«ﬁﬁ“‘**“-——--;*~__
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[err] [err] 11 direction-changing pulley and said drive pulley and being
connécted with said second end thereof to said spiral spring. 9. The

conbi nation of claim8, said second end being defined by an eyel et hooked
into said spiral spring. 10. The conbinatiggp of claim2, wherein said
protective filter has a dunbbell-1ike shape. 11. The conbi nati on of claim
2, said proteciivectidd-@hangihtdpuiey fandnmeabavifigrea pdlilépednd lHdimgshape
and defining two openings; and, filter inserts detachably nounted in said
openi ngs, respeeRRGEYSA %’I-Eh TR CHRARNREREN theEethitn 2aidafrigalopBinge
filter being a plastic plate having a dunbbell-Iike shape; and, said

pl astic plate being essentially transparent but essentially opaque for said
radi ati on wavepengttie combifhieeionndd nalaifn 8of saldi s8cdndWend chairipidesined

i nstrument includes an objective and a view ng tube; and, said protective
filter-is intecgyaaRPIFHEG SaphrdoirtnFedd sRaFal FAXANGs no increase in
structural |ength neasured between sai d objective and said view ng tube.
[err] _ _
-1, The combination of claim 2, wherein said protective

£ilter has a durbbell-like shape.

1l. The combination of claim 2, said protective filtex
" ingluding a frame having a dumbbell-like shape and defining
qu-Qpeningsz and, filter ‘nserts detachably mounted in said

openings, respectively.

iZ. The compination 0% claim 2, said protective filter being
a -pl.as,tic plate having a dumbbell-like shape; and, said
plaStic pl_até keing essgntially tx.anspé:e‘ht but essentially

opaque. fox suld radiatior wavelength.

13. rhe'comhinﬁtinn of ¢laim 2, wherein said instzument
includes an opjectlive and a vleﬁipg tube; and, said protactive -
filter is integrated into said housing @oc that there is no

1ncrease in Structurel lenuith measured between said objective

o

und said viewing tube.
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