1 LABORATORY FUME HOOD AND ESPECIALLY SAFETY CABINET WITH A PRO- JECTION
APPARATUS The invention relates to a laboratory fume hood and especially a safety cabinet with a
working space which is enclosed by a housing, which can be closed off with a front window and in which
samples can be processed in a protected manner. Laboratory fume hoods and safety cabinets differ from
one another depending on the protection that they offer. Safety cabinets are currently subdivided into
three classes depending on the protection offered to the user and the processed samples. Regulations in
this respect can be found in the standards DIN EN 12469:2000 and DIN 12980:2005. The invention
relates to all such devices, i.e. simple laboratory fume hoods, laminar-flow cabinets and safety cabinets of

classes | 10 1l FAOAPRHYTE NROABBILRR BG%FE&&EEV%A#’&EWE%M dpnepionall these

types of apparatuses. Maintaining a specific alr flow isrequired forensaring the necessary protection in
all cases of laboratory fume hoods. In the d&$eT8DEaAEI BRBIAELS of class Il for example, a major part of
the air flow circulating in the working space will be guided in a vertical laminar falling flow from the top to
the bottom. This falling flow can be disturbed considerably by installations in the working space. For this

reason, install&f0R¥EAUAR iRlRIESIA/8rlaRg ey d Wi aeterrBRE hia GRietYF R RV ilaR Wetke working
space requireng spaacalficancipgriied sk snitlRaidheHRabERibsadedyf inignaurest Winasw sei¢ens, which
are used for diﬁplﬁ\yinﬁ]dlevice inéormation fo(gI example, fl{l’té‘lel’ lead to[;%(re ure oss&s in éhe ﬁurn air
channel. Mor\éVO\?er,S&noDe%Tq'racBalré ﬁtpprg(r:t(iec &5 canr arl%e?h% iNtanOPwWor %gusr?)%ceo 3ha e a%a?r}fng of the
interior workingtepeisedifigir eo re ruherad otimreddiffandinigyah dlggepsiondb asf ey sifer i dfaty thabefete the
object of the eniREHIR BIRHRRBIARIRGY LucianbahanBsr AL RAURMEGPRITRL WhhaHows

displaying information in the interior working space without leading to the aforementioned disadvantages,
i.e. especiallye/BIOFRFRSE inApaRRTeRe IS cifctistBiFmrehe R sPiscleadesaBiN Fobsier

cleaning. 12469:2000 and DIN 12980:2005. The invention relateall such devices, i.e. simple labo-
ratory fume hoods, laminar-flow cabinets and satetpinets of classes | to Ill. Laboratory
fume hoods will be referred to below in a geneeianner for all these types of appara-

tuses.

Maintaining a specific air flow is required for emsg the necessary protection in all cases of
laboratory fume hoods. In the case of safety cabioEclass Il for example, a major part of
the air flow circulating in the working space wié guided in a vertical laminar falling flow
from the top to the bottom. This falling flow caa Hdisturbed considerably by installations in
the working space. For this reason, installationthe interior working space such as screens
attached to the rear wall of the working space ireca separate homologation test so that the
required safety is ensured. These screens, whelused for displaying device information
for example, further lead to pressure losses irrgl@n air channel. Moreover, undesirable
dirt particles can reach the interior working spacel the cleaning of the interior working

space will be rendered more difficult by the preseaf the screen.

It is therefore the object of the invention to pgo®va laboratory fume hood and especially a
safety cabinet which allows displaying informationthe interior working space without
leading to the aforementioned disadvantages, sgeaally avoiding the impairment to the

air circulation in the working space, and enabkagier cleaning.



2 This object is achieved by the laboratory fume hood and especially a safety cabinet as described in
claim 1. Preferred embodiments are provided in the dependent claims. In its broadest aspect, the
invention therefore relates to a laboratory fume hood and especially a safety cabinet with a working space
enclosed by a housing, which working space can be sealed with an especially movable front window. In
this respect the device therefore does not differ from#reviously known devices. In contrast to the latter

however it comprises a projection apparatus in order to project an image into the working space. The use
of the projectfdhSapPaFatFsaehipHss ikYatiss BRG@Lesy fHEBetIJi@%ﬁ&HE%ﬂblcé SARWOTARING 3R fRage

display appaksiiitseith ithelaneiop affereweming ispane. arb pidibrcyveniagesdamdeaatibed above will
therefore consequently be avoided. There is no display apparatus such as a monitor in the laboratory
fume hood in accordance with the invention which might impair the air flow in the working space or render
cleaning mortn diffiogadEsbasegettiba mypataniie piekieslly alsbeatangédsubside afidespeniihy space

and projects images, ini s WRAKS,5RaRG -PAEAEANBETER GLIE RIRISEURMARPEFRILS i thseworking

space is possible, even though this is Iesz&jeferable. Since it does not need to be visible for the user in

contrast to a SR&HSYURhAPREBC R BRyaRiR BRI HEFRRM theadRurSVARIAra Se B B Histurb

the air flow ingifier\irorsipeesRARS Nndighl desisash At dovasiiy latte v ABMOVE EXigihphsa¥as giopady
mentioned a .oveathe term of "Iabon{atorx.fu e hood" rel t\% \Q/jithin the terrrHs of thef itrﬁvention {o any kind
of a Iaborator;'/olnurrpeD ﬁ@o?js, WhithTher sl igs ihnﬁgae'rs]&ény "$ihd 5P %%?éty Cabite? sUChPA 0S8 of
clas_ses | to IIamagmiaadﬂbwim@w@uﬂga@@aabmmw.@lqwo@iniaibgn_ksjmﬂqheﬁaoﬂm/ices can
easily be useghwithip, the, %ﬁ%ﬁﬁt@FiB’é‘foWF‘efl‘W%%%%éh%@Bvaﬂ{éfﬁ%gfa% F&#@é%ﬁ%%ﬁ aBBRajf outside

of the workin\l%gface Is easily possible in all cases. The projection apparatus that can be used in
accordance Wi #FISnGRIRRIHBIAY QshaxpifisHy kitdeofpnoesedrrapyyratis WARR id'eafiebie e

projecting anidpageoprirtikenetsitieatuordaecuaKiinehepaean i piRmh Ohspiiahe BrofReigntapparatuses
are conventionalkslide§)ro%ctors %r vi%eo beamers. ltfﬁs%a[lgs ossible to use a ro%'ect%erw'ép \%\_/‘Pich a
display of an ¥RAEIPITR Y Re IR S AR HIREF SHTHGY ﬁoe“%%ﬁ%"v@iﬁ‘%"eab”}%%é S Pt &8 tan be
mentioned asgraggslesufsdhis tiee whrkipgofpettenanppprosgdsichtarid e apaklegsprofecting arpartially
3 rangement of the projection apparatus in the wagrlgpace is possible, even though this is

less preferable. Since it does not need to belgifilo the user in contrast to a display appara-

tus, it will and can be preferably arranged in giae which does not disturb the air flow in

the working space or disturbs such air flow onlateery low extent.

As was already mentioned above, the term of “laiooygfume hood” relates within the terms
of the invention to any kind of a laboratory fumeold, which therefore also includes any
kind of safety cabinet such as those of classeslll and laminar-flow and product safety
cabinets such as vaccine banks. All these deviae<asily be used within the scope of the
invention because the application of a projectippamatus outside of the working space is

easily possible in all cases.

The projection apparatus that can be used in aanoedwith the invention may concern any
kind of projection apparatus which is capable @jgcting an image from the outside into the
working space. Examples of suitable projection agjp@es are conventional slide projectors
or video beamers. It is also possible to use aeptof with which a display of an electronic

device such as a computer or mobile phone willfogepted. Projectors can be mentioned as

examples for this type of a projection apparatugclvtare capable of projecting a partially



transparent LCD display or a reflective micro-display such as an LCOS (liquid crystal on silicon). Similarly
suitable projectors are scanning projectors such as laser projection apparatuses. Such projection
apparatuses are frequently used in combination with an optical projection system. It comprises at least
one reflecting mirror and/or at least one lens. The at least one reflecting mirror is used for deflecting the
light beam emitted by the projection apparatus into adifferent direction and therefore allows the
arrangement of the projection apparatus to the side of the projection area and therefore in an area in

which the prd|@EFBA'SPbAfISHIPNISU D THEGES HRifHe FARRFPLESHPRIAT: HoBP oIt Ghestindisible

extent. It is ustiessipEintatlit sidistenndfiets aua0gRy Mo pLRsivTIRRpastIpIveYtbraaypyrthat the
light beam will be emitted directly and without any deflection onto the projection area. The at least one

lens of the opﬂgg?'projection system is used for setting the focus and size of the projected image or for
smoothing the image. In addition to the aforementioned elements, the optical projection system can also

comprise f“rt@GEﬁ%@&%ﬂ%@dﬂ&fé}é’éﬂg@ﬁé&@wfﬁQ&ﬂ)ﬁ?ﬁﬁiﬁ&ﬁi_&ﬁ'-vﬁ!ﬁ%@%ﬁ%i@ﬁ%ﬁo}‘éﬁﬁ@ﬁ“on

processes (keystone correction or the like) and processes for adjusting the brightness depending on the

ambient lumifbR)ett EANBISSDEIUISES! Phe [isstneHaRt P meiiaRy deReieRsanl sudalsRSioeagion of
the working siedieetiSy alirfegions auiiopkidnesly denprrdseed svhicbaceythe prgecEsnegiphyansliby the
user. The projection of the image onto the rear wall of the workin ace which is opposite of the front
winciow o thab e OB LA M RIS DL MR SHAT & BT the
worktop is alstdpa¥diteepmjcietine seepomsdahire fwerkigmlisamiphetfes neajectoe lapearesise withidis-are

disposed outgide ALINEMB Y LKIABA HIRROFEEP S haSe! hiSsAlEENARALY | PRSSHRIE RRRLFARY delimit

certain regions on the working area in order to predetermine certain procedures for the use in this way
and to simplif§ 8I5SePOPRIUGIP FHERBARIES. ARICHLRNARRMEBRY ellap HYaY eisNOBr S8aEMY hRFections
which differ feanieaedaaethesria iGereetaipesiiiandmetinompbtislsaiaeaneet paalonéorpsasnple. At

the same time, the job instructions can be projected either in the waorking area itself or preferably in an
aciacent ared BB BT VNSO KA Arbcte Bt A SR e B SISg 1y 2%
through the ifdivitheaitstepshef enageinstradtitionviitiirey efgrstameredtaaisiytbeing agtscdigt@ieatittna special
working areas%?erﬁ]b}fdﬂcéf‘s%sWﬁgﬁ’qw&le?aégmponents foramipg the quality of the projection.
Electronic image correction processes (keystoneecton or the like) and processes for ad-

justing the brightness depending on the ambienirlagity etc can also be used.

The projection can principally occur at any suigaldcation of the working space. Such re-
gions will obviously be preferred which can be sespecially well by the user. The projec-
tion of the image onto the rear wall of the worksmpce which is opposite of the front win-
dow is therefore preferable. A projection to onetleé side walls of the working space or
even the worktop is also possible, with the regiointhe worktop being preferred in the latter

case which are disposed outside of the main workimydepositing areas.

It is alternatively possible to optically delimigrtain regions on the working area in order to
predetermine certain procedures for the use invthis and to simplify observing said proce-
dures. The use of suitable diaphragms allows phiaduprojections which differ from one

another in respect of position and optionally atscespect of color for example. At the same
time, the job instructions can be projected eithgéhe working area itself or preferably in an

adjacent area together with the various workingsréhis allows guiding the user step by



For the purpose of increasing information density, images from several data sources can be projected
simultaneously (so-called picture-in-picture projection or picture-and-picture projection). The information
content can be increased even further if several projection apparatuses are used instead of one projection
apparatus. The projection apparatuses are preferably in all cases arranged outside of the working space
and project images into the working space. The images projected by different projection apparatuses can
be displayed in the known manner in an overlaid fashion or adjacent to one another. It is principally
possible to prAfECHHRY AR AR NdiMUR] SIBSINE 2RRSIBIHHULR RE WisiPG §5akY et BF8Rstion
quality shouldteweticakpétsfioknigibisalsecpessible dppmeddy thesprejgction area. A surface
modification is preferred for the improvement of the projection quality which can be achieved for example
by a coat of paint or the application of a film Such films are known from projection screens for example.
The advantag@iofisupbraoseiunsrigasing tdognigiionaldpsibegéswrivroreasera dadtesieuaeicbados not
lead to any pREEN it Aliay (Nalbe peredgrRes dfds s e ARa BRasIR S introduce

the projection area as a separate component into the working space and to fix or install the same at a

suitable locatRfHifith&REdfIRG aHaR CoBRINGCaPE IR (HERRTSHI SR EIRAPPISEHIE BR8N area

can easily beniegzoxyed fsemititea@kinmepRoR iR mppdimesitaeittbihedpiesoswtkingrepaasiyill not
be obstructed. Fuyrthermore, the ﬁ)ro'e(ﬁion rea will a progr!iat(?al% bte rﬁ’OSitionEd In such a waéy that it
hd aff ithin

disturbs neitherthe s radhdrp T i oe' laro\];vor HBrY | NReSROT ?ntgesﬁ’)vaocre'.n%s fifther
variant the projectiongasepr ciatedrinistité m@of se) petins apivdrsican e aigplajiedenpifuidatedrasana

head-up display f a0 RHESTA fgsﬂim%qra\ﬁ?jggﬁ.ty&g%pane can either concern a glass area already

provided in the laboratory fume hood such’ as one of the glass side walls or also the front window of the
laboratory fume hood. They shall also be considered to belong to the interior of the working space within

the terms gfbﬂﬂ%]ipnﬂamw | 5R H@@?@é@@i)@@ﬁﬁb@%ﬁtt@@rﬁ@?@iar%\gmﬂ'kﬂﬁliﬁﬁ&ﬁ@ Wﬁiﬂkhﬁ%
recognlze the u r. It 1s alternatively possi to Integrate ass.pane into the.rear wal the
il . (O e T et O g G T o Bl
from the outsiole pooikretiounrtaea.of mefglzesmpdiﬁeafwinig aw mmehmpntme?m&rﬂthfetlvmpkmrgcﬂpace, but it
can sl be ey he gBSSLARSCIN RPN NP BPICRIBANG 5 abute pssinafcan also be

inserted into any other wall delimiting the working space or the worktop. In this case too, integration
preferably oceyfs AilidE dienkMVA Q8 JERIRRIRY (P SehF Rl cE B atvenisas ehe wHs RUBRAS W air

flow and to fasitfaterdearing: dig wirerRst AediantinateRhch lbssWidchk i% tseshynapaneeiemwith the
laboratory fume ho&ﬁ)in accor nted.in a fixed manner outside of

oléance \%/ith the inv ntiorkcan ithFr be mq? C

the working sﬂﬁﬁcaér Wﬁ@”@ﬂb? ?ow)f e RS, R f ﬂli'a LA i%oﬁisé eré%l&?‘%?g\%eeg%rpfﬂ@‘faboratory
fume hood taotimhigrethepeogegiivate moarptue caimtoetfiz edoispagelaadablénannetalTthe fhdamg de\ace
approp”ate'ys%ﬁé’ofé)%eﬁﬁiﬁz FH%H&W&%Q'EE@!&?%%&“@E&#Wi%&&fr@ i QRS 10 FIRSE the

projection apparatus wit required power and data cab e fixing device appropriately also

ensures that Bi@ pFeREcat? &apaasly bRIreapssisredhe WesneecadriBatdn @deaneod dERorking

space. rior working space will not be obstructed. Furtheren the projection area will appropriately
be positioned in such a way that it disturbs neithe user during his or her work nor the air

flow within the working space.

In a further variant the projection area can cdridis glass pane on which an image will be
projected as in a head-up display of an aircratt anotor vehicle. The glass pane can either
concern a glass area already provided in the latrgréume hood such as one of the glass
side walls or also the front window of the laborgttume hood. They shall also be consid-
ered to belong to the interior of the working spadthin the terms of the invention because
images projected onto the same in the working spanebe recognized by the user. It is al-

ternatively possible to integrate a glass panetimorear wall of the working space, prefera-



The entire range of information can principally be displayed with the projection apparatus which is
interesting to the user of the laboratory fume hood. Which specific information is displayed at any given
time can either be fixedly predetermined by the control of the laboratory fume hood, and/or the users can
decide themselves which information is to be displayed. It can be useful for example to permanently
display relevant information for the operation of the I&oratory fume hood or to show warning notices
when the operation of the device is disturbed. It may also be useful at the same time to provide notices to
the user concYritH PR MREJINELISIBEIRB AN EI AT SIS SHERUFBENEE RUSHRther
preferable to gprenddsutie elsetiwiigldbe passibibiygawas kifaraedions ihéheRagpEpaceanital ehithe device
and to have sych information displayed with the prajection.apparatys in the wprking space. The
trievable O AR BT T Sk an S S B e A R B RS 2 rovided
for this purpogiepdrannsaresdentalasty et ermiedideiimitin teedong spree ia thelatarkiopnéttivs vdtethe
projection appayais il [BRACAHRTY LURG ARt Ui dakng fiafife T AP RRKBAgradifgless

connection for example. The wireless data transmission such as a wireless LAN network for example is
principally kneXgMesh @RABHSIBIE theadnfovhand 'edechi@aanittbser detail. Suitable external storage media
are a computer, which also includes a portable PC such as a notebook, tablet PC etc, a mobile phone, a
USB stick or ‘?hmew)erg/ ?ard. A Suit?.b|e data c nne%ti n.such as a USB intﬁ]rf ce,can be r?g?VidEd on the
projection appa?a?us or rSQSiR{;]O{ e ltéP Rﬁ(r)asltlgr\évgécmgd% e %%tf(e)(r:]tivé”n of e é)trgtt% eumgplayed by
the projectiorhapparatcsoodancs imitthéfoinventvo caseszoepriatéya/ixedarexteenautisdieef ile the
computer or (e, abls phoge-i ﬁgsdﬁﬂsr;}wapagﬁs&&@a@%éigr&f&%%f@ Soraedhyyrecontrol

apparatus of the laboratory fume hood. Thé control apparatus especially preferably concerns a remote

control which3REra&aYy daM® Mg Aiony s IHEGVRINR G AP AEPETRA B SXFStNCBARISPRARIHWATRSH EP 1

354 643 A2 ofibeirippligantdtdpsaiabterjoaiselectinibystimgised iplagnrabimetibadyperi efeemation to
be displayed .and (i1ts origin. As in alternative to the remot\mﬁﬁntrol %}ae selection can aISCH)e de via a
: &gtio

control unit W& ek BERh NS Wik Hik 3RBBFALSH TS HUERH ROXSiR0] SRS of the
type of infornfiativgnd @vican aqmuoppidttbiyaksis e e ms thde tgsetiionagheacses toit eqeesthengpa dfielisplay,
i.e. the type @‘d}%@{rg{jgﬂtéﬁgpFeglﬁ\;é(l[wm@,vmgogb%éhe projection, layout etc. A further possibility to

enable the user to operate the laboratory fume hood and the connected devices is projecting a virtual
control panel with the projection apparatus onto the projection area, e.g. in form of a keyboard for

example. Therpsesii Usadbepinieatedivi ttah GHHEPRRNBEEkE adroalrnR iBrdhalitie asedratllpress

with his or her fingers.onto the projected keys. The determinatjon of the finger movements of the user will
e in e UG FUDIRES ( Laches o T A BT barels TN IS SRR B ne region
of the projectibsphrgedancthyegbremimendine edfiec ted flictutigciddrendete ripyi ties] aamttod diabis Bibibra-

disturbance GauseARY, df,irégﬁyﬁr%wﬁslé%rcgh%ﬁ%ﬂ%@i&q[ﬁ%m%ﬂﬂig- %"‘tﬁr@ﬁ@él grojected

control panel is'varied because the type of the contr _ keyboard layout etc can be changed for
example depErf@n@onRBheherRVEIDIAIRCEBARNGS SherEBYRRIdR/IRTEHOEY BleepfiaiirndT a job

sequence Whigd ligheiaieRIURRY ReBtEERY HMRWSRArEIeP ABHEE A MO RGHUABE BLtHRroNaLcBYdhpsuser it is
therefore possi%lg q}o I(‘fro%lect |a\n agaé)tefd con% anel into the Workiné; S ag}e. It is therefore possible to
provide the Bl ) Hef¥o? i s ?%vﬂlnaé(/ %m?p}m @55}0&9 ﬁgfér foH>The 568 SLER a
projected cordroppatechaifersithe tdvantaderthad ihe essrthart spataedhed tsaféitoabmetanatiieud allowing
his or her ha’bﬁ’é\/ﬁaé‘%ﬁé{%&? with the possibility to seek infiation in the operating manual of the device

and to have such information displayed with thgemiion apparatus in the working space.

The retrievable information can be stored for exiangither in a memory of the device itself

which is provided for this purpose, or in an exédistorage medium which is connected via a
data connection with the projection apparatus efléboratory fume hood. The data line can
concern a wire-bound or wireless connection forngxa. The wireless data transmission

such as a wireless LAN network for example is ppally known and therefore need not be



7 working space and without having to place a real control panel into the working space which might be
contaminated there. General information such as the time, the monitored process parameters and job
sequences or work instructions belongs to the further information that can be displayed with the projection
apparatus. The user can preferably display the individual steps of a production or analytic process either
in its entirety or successively depending on the progréss in the work. The work can further be facilitated in
such a way that the user will be dlspl ed data from analytical devices and/or measuring apparatuses

This can espdERANPEIHR &S ABAGEH s R AR/G XA LHEIRRe A PM G GATIM "o MG s Pt diitdrss
scales, mlcroeqjme&)ry HE diken &ssmi&nammﬁdbteme@meéﬁﬂméamme aamelmaymarafmemﬂwlces

which are dlsgo%e t?a%?e()ft e Iabora or qﬂg transmlssron c ({% H}occggcnla
wire-bound of wire ess manner |s a ows e user o) ra?ory ?u?n d ocC e8f< é & observe

work processapparatus doprieestng dhe b@tr%rll@VO"Glbwemﬁ(hhaie@Ie@be)UﬂderH@ow|h&ité8||ﬂ|@5€ﬁ(tense of
the meaning.jf 'ﬁré"ﬁ%]%%’ﬁ%ﬁb'&p‘&arré}[]§"ﬂﬁdm§%tﬂ@?@ﬂﬂ&f%&%&eﬁo&@gﬁ\ﬂ@ﬂ%t@MW% to the

projection apparatus into the working space. The camera can be si in the working sEace and

also outside ¥%d-8ai8, IEFA9HIAR TR RBBE: dn FIRLIYIr6RT AR ARREIHCR 17 G IARDthe

camera is usggrferrexampte donite) sepriensesiida ety thbodre working space of the laboratory
fume hood. It is possible for example that the user will commence the work performed by the same within

the working space in order to have it projected into the working space in an enlarged manner so that it is
easier to recddmizeofdrahepseatihespenislyn atetizibblyt aipstin ehistmaontotarithrttier beestoad and

archived in ogggy t%lBﬁg“ﬁPﬁwé‘%ﬂﬁHB“Eﬁ'&%HO%r%ﬁfber@ﬂ&&?&&g%ﬁ&mﬁ%ﬁﬁﬁﬁ@%‘é&@ﬁ(ﬁa@ged within

the working ggace or preferably outside of the working space, e.g. filming through a glass pane that seals

the working SPacPRlicaeldnFyirkin I SIgRiR %H%rt‘gfﬁpﬁg&é#ﬂ%“nﬁ%@’Hﬁreféﬂioéﬁ\ﬁr@ﬁﬁﬂent of the
laboratory furse epryddneeisdiihin |atosatencfumrdigofiadhecoh@blpdaseleaniedae asbirnt
environment Wlt 8%6?%%8%&& I{r]rtuetr\r/v 'c[;rt1h|§ Pn ;/n oWr?ecmm the laboratory fume hood. In addition

to the selection of the type of information, it cgppropriately also be provided to allow the

user to choose the type of display, i.e. the tyfpéustration (color, black/white), position of

the projection, layout etc.

A further possibility to enable the user to opetatlaboratory fume hood and the connected
devices is projecting a virtual control panel witle projection apparatus onto the projection
area, e.g. in form of a keyboard for example. Tier wiill use the projected virtual control

panel like a real one, in that the user will preth his or her fingers onto the projected keys.
The determination of the finger movements of ther well occur in the known manner, e.g.

in such a way that laser or infrared radiation Wil emitted to the region of the projection

area and the change in the reflected light willdeéermined on the basis of the disturbance
caused by the fingers of the user in specific acdabe keyboard. The use of the projected
control panel is varied because the type of thérobpanel, the keyboard layout etc can be
changed for example depending on the menu levitleo€ontrol of the laboratory fume hood

or the stage of a job sequence which is currerglyopmed by the user. Depending on the
actions performed by the user it is therefore fdsgo project an adapted control panel into
the working space. It is therefore possible to mlevhe control panel for the user with a very
simple and clear configuration. The use of suchogepted control panel offers the advantage

that the user can operate the safety cabinet withlbawing his or her hands to leave the



8 In a third variant the camera transmits images from regions which the user of the laboratory fume hood
would not be able to see without leaving his or her place of work. This can concern images from adjacent
rooms for example where tests are performed which can now be monitored by the user of the laboratory
fume hood in this manner. As already mentioned, measured values of such tests can additionally be
projected into the working space of the laboratory fumie hood. The use of several cameras is obviously
also possible. The invention will be explained below in closer detail by reference to drawings, wherein the
drawings in WHREHASRATRARSLYERRY RaMiBgdR RIashALRAITRD BaRRE IS MRIHAESHRFSHYNCthe
following: Figmighhbwsdheiossasastiral view through a laboratory fume hood in accordance with the
invention on the basis of an example of a class Il safety cabinet, and Fig. 2 shows a top view of a further
embodiment of a safety cabinet in accordance with the invention. Fig. 1 shows a cross-sectional view of a
class Il safetyceaiméinigrivatinnssisbaflisstpnecipaltonfigedesm pasaesieysdintbjebcsnugittnsadsafety

cabinet. The GalghLeaARIRhS B@gﬁﬁ’%@ﬁ? RMRKHRY PRAGCARHSE SHFIRMARSIRVA WitAMP 5 ddaigh working

space is enclosed by a housing he Worklngbs )yace 3 can be sealed on the front side by a front window
4 which is upBRRJIPERd TMEWREACH) MERIEEALRSHIAY LadirRbBires iRl LasrdaatewWhaha!HGention
differs from apeeceentnhal patetyrerbinel isusdebsn/aIgyitnw b CameRisgeaPiviRetinbrappasaldsid with
which images é:gr?ubt rr%iec}ge ce. In the illustrated c

from the outside intq,the working, s se, the
projection apf)araturs i AXGd. '%?r%uéénng%?ha%i%ﬁé%ea\}ié%eé%ﬁkhbeep héf%]ﬁ?’ge g?k%?aftr g}e%gaj%?ﬁgt 1,
which in this dageexcund/on teafwingidppeirdieshouding, naosthhedoonectne dadak dpauihgdetictsallows

access to the waking. SRAGE 3 iHEMIQURTRAY IPRREALIR R 88%%%%?0@66389' BeaTRSidor exampls which

receives data from an external device such asS a computer and/or the control unit of the safety cabinet 1
via a wire-boBASSHH QPSS PAICHITNEIEROH HiRRI3K SRR TORYECaa e AERdPRORS thgesewl B
projected by [HSoPAEIBE IO RTO GHPIUEL RN GRS BNVEAPHaiGeEiRiO SO 18- BUBIRASE Wi éNesy PR&fTegion of
the rear wal 3w ST R Mo REBBTRRTS e OGBhSS ThaCoB LR s oM oSk Bk e

are processed in parallel.

“Observing” shall also be understood in the liteahse of the meaning. It is also possible to
transmit image material recorded by a camera ams$mnitted to the projection apparatus into
the working space. The camera can be situatedibdlbie working space and also outside of
the same, on the laboratory fume hood or remota tiee same. In a first variant the camera
is used for example to film sequences which ocdthimthe working space of the laboratory

fume hood. It is possible for example that the wgércommence the work performed by the

same within the working space in order to haveadigrted into the working space in an en-
larged manner so that it is easier to recognizéi®user. The image material obtained in this
manner can further be stored and archived in awdre used as documentation of the job
procedures. The camera can be arranged within dinkeig space or preferably outside of the

working space, e.g. filming through a glass pama¢ $leals the working space.

In a second variant the camera transmits images fhe ambient environment of the labora-
tory fume hood. The user of the laboratory fumecdhimothereby able to observe the ambient

environment without having to interrupt the ongomagrk.



9 jector 5 will be deflected by two reflecting mirrors 6 in the direction towards the rear wall 30 and emitted
via a lens 7 which is provided for improving the image quality on the projection area 8 (cf. the enlarged
section of the dashed area). The image quality can further be improved in such a way that the rear wall 30
is surface-treated, e.g. coated, in the region of the projection area 8. It is similarly possible in an
alternative embodiment which is not shown here to afrange the projection area 8 for displaying image
data transmitted bee/ the projector in a region of the worktop 32 or one of the side walls 31 which delimit the

working spac® 8 Hifd 4REANGLMHIAPEIRATEBIRNE PrEResifieApparaticR s WRRkPhIBfcBRAFLPEAL image
material simulianenusty wosidosesEy alyleSuciea paRs i isa Vitidos @e rpilbpeoistaliork aphigrattsesrns shown

in Fig. 2. The safety cabinet 1 also concerns spch a safety cabinet in this case whose principal
configuration S eLEaRA ETIATRT e SR JP e PR R PR P ST B LI AR08, Fig. 1,
two projectiomapiperieduse s arat s vhtdelenngadynftneciiomdide roatne h Asialgeahboventisaedork

opening to the, warking RRES 3 SHERGNRIREHPARMMAINTER A thid ME %&iﬁﬁ’g%ﬁl&fé Bpage material

into the interior of the Worklngoz)pace 3 either simultaneously or successively. The drawing shows a case
in which a pr}EetIRrBENg RogRpbRR 43R Hepuaralesole ¥iRHPEEYPIBre safety cabinet 1. The
fixing device 9 and the optical projection system which consists of reflecting minors and lenses have been

omitted for claity.of the illustration, but can principally be arran efi as shown in Fig. 1. The simultaneous
ee o the ora R BvenSan b Al o oo R 3Rt BhPe R s SR ditrerant

data sourcesdsavir@piiojadtion threaadnét lisfelsvioe siyratsalp oesigtba s proy it tseuharalicalyctivmareas in
different regi%ﬂm\ﬁﬁﬁprking space 3 for each of the projection apparatuses. The selection of the
illustrated information can occur as desired. Reference is made again by way of example to the display of
operating instructions, job instructions, device parameters of the safety cabinet 1, analytical data or

measuring paigmetsiswaenerakniiEnatianaichas dijnecitody finadlHstatadaessrd analasithdtiaee

disposed in the working space 3 for.example, which scales are connected via a wireless or wire-bound
data connectl0 e@vﬁ't%no%é%?ﬁﬂ%sﬁr&‘e%?i% B@rﬁ&%@?ﬁ)ﬁ’.‘é{hcﬁ%m%’é‘é‘ e is the projection 10

Fig. 2 shows a top view of a further embodimenaafafety cabinet in accordance with the

invention.

Fig. 1 shows a cross-sectional view of a classafiéty cabinet which in respect of its princi-
pal configuration corresponds to a conventionaétyatabinet. The safety cabinet 1 com-
prises a working space 3 for safe processing opsnwhich working space is enclosed by
a housing 2. The working space 3 can be sealebeofrant side by a front window 4 which
is upwardly and downwardly displaceable. The safetyinet in accordance with the inven-
tion differs from a conventional safety cabinetsich a way that it comprises a projection
apparatus 5 with which images can be projected flmnoutside into the working space. In
the illustrated case, the projection apparatus fixéxl by means of a fixing device 9 to the
housing 2 of the safety cabinet 1, which in thisecaccurs on the front side of the housing,
mostly above the work opening which allows accesthé working space 3. The projection
apparatus 5 concerns a video beamer for examplehwbceives data from an external de-
vice such as a computer and/or the control unthefsafety cabinet 1 via a wire-bound or
wireless data connection (not shown). The dataeded into images will be projected by the
projector onto a projection area 8 which is displdsethis case in the upper region of the rear

wall 30 which delimits the working space 3. Théhtitpeam 50 which is emitted by the pro-



apparatus 5. As a result, the weighing results of the scales 13 can be displayed in form of an image via
the projection apparatus 5 onto the projection area 8. A camera 10 is additionally arranged outside of the
safety cabinet 1, which camera is able to film through a glass side wall 31 into the working space 3. This
allows the user to observe and have his work displayed in a preferably enlarged manner via one of the
projection apparatuses (which in this case is the projéction apparatus 5' for example which is connected
via a wireless or wired-bound data connection with the camera 10) onto the projection area 8. Two control

apparatuses /££19ha 1! BRASHRAEREOO PP EFHERY B &7 L ieraihienils Heedsas Wke user
selectively. Thedcemirelappaiatires Whiconsprosiacd theigmichamhas eengdescikegrujdefion02 17

903 CI. The contrq election menu is showp in displa . In addition, a remot ntrol 11' is

orovided as RO or BB HO R e A7 atrd AR e b A U OT bl Biuses 11
and 11' and theo¢emhirobotihe wafethatdbineaar wallsit ispsigrfgeeted, \eay tratede insbeoggichaddberia the
control appar&%i%gﬁ(ﬂq]a@@g d1' the information to be displayed by the projection apparatuses 5 and 5'. It
can additionally ‘be provided that the user can choose via the control apparatuses 11 and 11' the form in

which the image material is to be displayed by the projection apparatuses 5 and 5'. A further possibility for
operation is preyidieslitehsouserdowthe prssibiliy ehyoineitgch consotpaneal iefens afrangeybeard for
example onto the projection area 8.by means of one of the projection apparatuses 5 or.5'. Th
Gerermination VUG o e L T A A Bt B R R ORI .. in
such a way thairkten seeoopneficirte isidatiaiiss3émikied tistititeragidinofypecprajdtifonlsvamasitiche

change in the %Fé%%@ge'ighb?’&ilé&%H%fﬁéﬁgﬁlﬁge*%yst% il fanrm FRHSGE BuibslleaRiRAldOGySer In

specific areas of the keyboard. The use of such a projected control panel offers the advantage that the
user can opePAR S cabinet without allowing his or her hands to leave the working space 3 and
without having to place a real control panel into the working space 3 which might be contaminated there.

11 CLAIMS: Such a possibility with several projection appasatuis shown in Fig. 2. The safety cabinet 1

also concerns such a safety cabinet in this cassevprincipal configuration corresponds to
that of the state of the art. Instead of the ormeption apparatus in Fig. 1, two projection
apparatuses 5 and 5’ are arranged on the fronto$ithe housing 2 above the work opening
to the working space 3. These projection apparatisnd 5’ are able to project image mate-
rial into the interior of the working space 3 eitls@multaneously or successively. The draw-
ing shows a case in which a projection area 8sgatied in the rear region of the worktop 32
of the safety cabinet 1. The fixing device 9 anel diptical projection system which consists
of reflecting mirrors and lenses have been omitbectlarity of the illustration, but can prin-

cipally be arranged as shown in Fig. 1.

The simultaneous use of the projection apparatGsasd 5’ allows the parallel display of
different information from different data sourcesthe projection area 8. It is obviously also
possible to provide separate projection areasfferdnt regions of the working space 3 for
each of the projection apparatuses. The selecfigheoillustrated information can occur as
desired. Reference is made again by way of exatopgiee display of operating instructions,
job instructions, device parameters of the safefyiret 1, analytical data or measuring pa-
rameters, general information such as time etthénillustrated case, scales 13 are disposed
in the working space 3 for example, which scalescannected via a wireless or wire-bound

data connection with one of the projection appady which in this case is the projection



1. A laboratory fume hood, especially a safety cabinet (1), comprising a working space (3) which is
enclosed by a housing (2) and which is closable by an especially movable front window (4), characterized
in that it comprises a projection apparatus (5) in order to project an image into the working chamber (3). 2.
The laboratory fume hood according to claim 1, characterized in that the projection apparatus (5) is
arranged outside of the working space (3). 3. The laB8ratory fume hood according to claim 1 or 2,
characterized in that the projection apparatus (5) is a slide projector, a video beamer, a projector for
projecting a ABPRIFHE 2 deviecssPetigy ULUNIIGR HelFABR ieRPH Fisefanny éPp%?Fﬁéﬂ&? an
transparent LigRg@disfday®preeatveapparadisgay stz asidgndr€08, or a laser projection apparatus. 4.
The laboratory fume hood according to any one of claims 1 to 3, characterized in that the projection
apparatus (5) comprises an optical projection system which preferably has at least one reflecting minor
(6) and/or at leasmete [this (FJdBioThbylabevgedyduisidehotsthizty oediing ttd amyiconeaphetairnsiblead,

characterized;y, thab iR RreISSUURPRANIESIHR) HEUR e SHChRWA% RS dEIageJEQiected

onto a rear wall (30) disposed opposite of the front window (4), a side wall (31) or the worktop (32) of the

working spac@@hayetHe YaysrdieR Ry b BEE BB PRI IR fnd PRSI HImBrRIRS i RAPRCterized

in that the prejggses @LisH ) teddoe M eircHajcision Eagmmadiiiedhrapienpriing doarustdityvi the

rojection. : : : : o
proJ wireless or wired-bound data connection with th@eea 10) onto the projection area 8.

Two control apparatuses 11 and 11’ are providedparating the safety cabinet 1 which can
be used by the user selectively. The control appsea 11 concerns a rocker switch as has
been described in DE 102 17 903 C1. The controlsatettion menu is shown in display 12.
In addition, a remote control 11’ is provided agn®wn for example from EP 1 354 643 A2.
The user menus of the control apparatuses 11 d@nahilthe control of the safety cabinet 1
are set up in such a way that the user can chaasther control apparatuses 11 and 11’ the
information to be displayed by the projection appases 5 and 5'. It can additionally be pro-
vided that the user can choose via the control appses 11 and 11’ the form in which the

image material is to be displayed by the projeciipparatuses 5 and 5'.

A further possibility for operation is provided tbe user by the possibility of projecting a

control panel in form of a keyboard for exampleootite projection area 8 by means of one
of the projection apparatuses 5 or 5. The deteation of the finger movements of the user
on the keyboard occurs in the known manner, e.guah a way that the laser or infrared ra-
diation is emitted to the region of the projectamea and the change in the reflected light will
be determined by the disturbance caused by thersngf the user in specific areas of the
keyboard. The use of such a projected control pafiets the advantage that the user can
operate the safety cabinet without allowing hik©er hands to leave the working space 3 and
without having to place a real control panel irfte ivorking space 3 which might be con-

taminated there.



12 7. The laboratory fume hood according to any one of the claims 1 to 6, characterized in that several
projection apparatuses (5, 5') are provided for the projection of images into the working space (3). 8. The
laboratory fume hood according to any one of the claims 1 to 7, characterized in that the at least one
projection apparatus (5, 5') is detachably fastened to a fixing device (9) of the laboratory fume hood. 9.
The laboratory fume hood according to any one of tHelclaims 1 to 8, characterized in that at least one
camera (10) is provided which records image material, especially from the working space (3) and/or the
ambient environment of the laboratory fume hood, and transmits said material to the at least one
projection appamusi(5, 5'). 10. The laboratory fume hood according to any one of the claims 1 to 9,
characterized in that the images transmitted by the at least one projection apparatus (5, 5') project at least
one of the following pieces of information: an operating instruction; a job instruction;

1. A laboratory fume hood, especially a safety cabii¢t comprising a working

space (3) which is enclosed by a housing (2) anittwis closable by an espe-
cially movable front window (4), characterized imat it comprises a projection

apparatus (5) in order to project an image intontbeking chamber (3).

2. The laboratory fume hood according to claim 1, abtarized in that the projec-

tion apparatus (5) is arranged outside of the wgrkpace (3).

3. The laboratory fume hood according to claim 1 ocl#racterized in that the pro-
jection apparatus (5) is a slide projector, a videamer, a projector for projecting
a display of a device, especially a computer orabite phone, preferably a par-
tially transparent LCD display or reflective micisplay such as an LCOS, or a

laser projection apparatus.

4. The laboratory fume hood according to any one aihw$ 1 to 3, characterized in
that the projection apparatus (5) comprises ancabpfirojection system which

preferably has at least one reflecting mirror (&)/ar at least one lens (7).

5. The laboratory fume hood according to any one aiint$ 1 to 4, characterized in
that the projection apparatus (5) is arranged ¢hsuway that the image is pro-
jected onto a rear wall (30) disposed oppositédefftont window (4), a side wall

(31) or the worktop (32) of the working space (3).

6. The laboratory fume hood according to any one efdlaims 1 to 5, characterized
in that the projection area (8) used for projeci®isurface-modified for improv-

ing the quality of the projection.



data on the operating state of the laboratory fume hood; data from analytical devices and/or measuring
apparatuses, especially such which are arranged in the working space (3); image material transmitted by
a camera (10); data stored on an external storage medium, especially a computer, mobile phone, USB
stick or a memory card; a control panel, especially a keyboard. 11.The laboratory fume hood according to
any one of the claims 1 to 10, character- ized in that¥control apparatus (11, 11') is provided with which

the user can choose the projection at will for at least a part of the information. _
7. The laboratory fume hood according to any one efdlaims 1 to 6, characterized

in that several projection apparatuses (5, 5)paoxided for the projection of im-

ages into the working space (3).

8. The laboratory fume hood according to any one efdlaims 1 to 7, characterized
in that the at least one projection apparatus j5sSletachably fastened to a fix-

ing device (9) of the laboratory fume hood.

9. The laboratory fume hood according to any one efdlaims 1 to 8, characterized
in that at least one camera (10) is provided whextords image material, espe-
cially from the working space (3) and/or the ambienvironment of the labora-
tory fume hood, and transmits said material toahleast one projection apparatus
(5, 5).

10. The laboratory fume hood according to any one efdlims 1 to 9, characterized
in that the images transmitted by the at leastpgrogection apparatus (5, 5’) pro-
ject at least one of the following pieces of infation:

- an operating instruction;

- a job instruction;

- data on the operating state of the laboratoryeftnmod;

- data from analytical devices and/or measuringaggipses, especially such
which are arranged in the working space (3);

- image material transmitted by a camera (10);

- data stored on an external storage medium, esfyeaicomputer, mobile phone,
USB stick or a memory card;

- a control panel, especially a keyboard.

11. The laboratory fume hood according to any one efdlaims 1 to 10, character-
ized in that a control apparatus (11, 11’) is pded with which the user can

choose the projection at will for at least a pduthe information.



