apparatus for shading a building access, in particula

radi ati on. Sun protection apparatuses are known for sses

as wi ndows, inclined roof windows, or the Iike in which Ianellae or fabrlc
webs are guided at their edges so that they are held parallel to the w ndow .
surfaces. Under intense solar radiati onmslich sun protection apparatus nust
be set so that no direct solar radiation can enter the room |In particular
at the times of day when the |ighig o A éﬁ mse artificial

i ght must frequently be swtcheinﬁl%i@r(é&%éeﬁbm IA':FI6 ecause the known
sun protection devices or apparatuses also greatly reduce the diffuse

cel estial radi atrhen. J.Mﬁfl:BdSﬂDfélaizeapQ:cﬁC&”Q@ﬁd h:ata&%!oﬁa%iﬁpa&at&hs for
conpl i cat ed nech q% %gl whi ch can be ad ag giltlo ?
The sun t o pr oS iRt b AEFefF o1 Th: PAZELCURAF FAOPALLGRSM Sater
interior of thexdadilatiimpn. These known sun protection apparatuses are
conplicated and expensive. Mreover, a sun protection glass is known which

is firstly expensive and secondly is a source of dazzling because the solar
rays are refl ectSd® REAHSIEIPE APRATR ERESDN2ER akBOWRLAPENDLAAAL NG RCCesSES

|tor0t ection gl as%@s:tm[)wewdhaagyac\;lmqu@dawezihtetﬁwsdfixdﬁdgﬂ%e ln.ke 1nt
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cannot be nade what |thege aredweldhpapadbékntantbel vindowheurfaeeisi.on Umiero
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econsrai cal |y an can rapl angl n tions.
be set so that no direct solar radiation can enter the

room. In particular at the times of day when the light of
the sun is most intense artificial light must frequently be
switched on inside the building because the known sun
protection devices or apparatuses also greatly reduce the
diffuse celestial radiation.

"SUN PROTECTI ON APPARATUS" The invention relates to aé;gﬁ ﬁcq :;ilon
r I g
e

Furthermore, flaps equipped in many cases with complicated
mechanisms are known which can be adapted to the position
of the sﬁn to produce adequate protection from direct solar
radiation in the interior of the building. These known sun
protection apparatuses are complicated and expensive.

o _Moreover, a sun protection glass is known which is firstly
expensive and secondly is a source of dazzling because the
solar rays are reflected from such sun protection glass.
Conventional sun protection glasses prove disadvantageous
because their daylight transparency cannot be changed.
With a clouded sky . this leads to inadegquate 1light
conditions in the room. Glasses with variable transparency
so far cannot be made with large areas.

The problem underlying the invention is to provide a simple
sun protection apparatus which can be manufactured
econoﬁically and which can rapidly be adapted to changing
light conditions.



2- This problemis solved atcording to the invention by at |east two
spaced-apart bar gratings which are adjustably displaceable relatively to
each other or jointly relatively to the direction of incidence of the solar
radi ation. A "bar grating" as that termis used hereinis arigid gratin
conprising a plurality of parallel bars-o2 #ods which are connected '
together at their ends. By providing such gratings displaceable relatively
to each other, of.j0intly, a shading of buildi accesses can take place in
dependence upon ?R@spﬁﬁéﬁQﬁ?(#Ltﬂ%ggﬂ%.aﬁﬁﬁﬁﬂggﬁgtanﬁﬁa%ﬂ%ﬁﬁﬁﬁﬂ?(ﬁYt%%
suri~t he gratingsleastbéwd sypaxeddtaparthdiar ngsptingofwhbepl are adjdistgbiyom
direct solar radgkb?RcblB1br ROSRAEGEEY L0 e8Lhf LAl 4 L AL LEN
kept constant throubﬁout t%e day. ?n gon?r%%%ﬁt%léfs?%ﬁ %?o%ée%ﬁ%h 106Plass néo)ﬁy

dazzling of the $8rEBendilxgstdpny &f dnqidenan rekctheceatar rwiagiﬁg-thé
gratings an accepbabl grating" CsMuRbeaitedh rE8Rh88af heweline it &r regiaf
the building to the gutsrde N gvery pqﬁb%%ﬁ of the grﬂiifgg. The sun
prot ect i on- appar 3FBEL88 cSPRPAGSLBY: ik B ' ?5 RBRRALPL, BaKS: A%t ZRAP
| i ght -resi stant whilchusréoconsestedl togetheni as theipremdst o nmechani cal
trouble. Since a stable construction is possible it is unaffected by

precipitations and wi nds. Furthernore, the sun Erotection appar at us '
according to theB¥nPERVi8ANTsSRFReIFRSANES; ddsPilacrabiroyplasdnely| ppragh

occurs under Wi ngehebyeok0jbhatiyiPrhac shadingUelfl paidddnghactetles daahdakes
the apparatus is asz to operate. and maintgin. Mre er,cg?e un _
protection apparaiag acddr Fﬁ&nﬁgnFﬁb ?ﬂ@%n?ﬂﬁ% Eaﬁlgg?Be .Fﬁ@ AR ti e
as protection agbepshdbnggbar the altitude of the sun the gratings can be
: displaced so that in spite of complete shading from direct
\“/ solar radiation the transparency for diffuse solar
radiation can be Xkept constant throughout the day. In
contrast to sun protection glass no dazzling of the
surroundings by reflecting surfaces occurs. By using the
gratings an acceptable visual communication remains from
the interior of the building to the outside in every
position of the gratings. The sun protection apparatus
according to the invention is weather-resistant and
light-resistant and due to its simple mechanics not prone
to mechanical trouble. Since a stable construction is
possible it is unaffected by precipitations and winds.
Furthermore, the sun protection apparatus according to the
\_/ ' invention is free from noise, ie no troublesome flapping
occurs under winds. Due to the simple construction and the
simple mechanics the apparatus is easy to operate. and
maintain., Moreover, the sun protection apparatus according
to the invention can serve at the same time as protection

against burglary.

According to preferred embodiments the gratings are
maintained ﬁarallel and are either linearly displaceable or
pivotal relatively to each other. In the first case the
distance between the gratings is retained whilst in the



According to preferred embodi ments the gratings are maintained parallel and
are either linearly displaceable or pivotal relativelly to each other. In
the first case the distance between the gratings i's retained whilst in the ,
- 2a - case of gratings pivotally connected together the distance between
the gratings depends on the pivot .apgle. Furthernore, the grantings may be
pi vot abl e toget her about an axis so that for exanple when they are
articulately connected to the upper edge of a wi ndow and the position of

t he sun i s clisgh afhgradadmdse pivotpliyaatinectd® sty ftlendisenicsol ar ~
radi ation i € ¢t eblQr el Al NgnLH eing inpaired i
whi | st thebgggf%ghfh?n??ggég aﬁgﬁfﬁgbvggigpkiﬁégp§ ?ﬂélgﬁtside are

i nproved. The bars of a sun protection apparatus - 3 - my be rigidly
connected FareaelmorBgr the igiiahtdage mbie b FVARIFIH Woddbaltout
relatively_to tt}%Jl nmgﬁné- §O| ar__radi atlﬁ i s.éhengt%\étpl voli r}'%ﬁtgege

appar at us. 2Pn 3 UriReF a5y EPEp RHATRIE (HReR nFBRY | I?ert&% Yray be
novabl e t ogenhectedetp hbecapperr eddpaoéna whadbwi Addnghecpesitionfobnt of
whi ch t hey e aLr Lor eeni.ng fr | eCt_ .S r- i gl Thi s
makes it pg’g‘éi gI%éf %r%ﬁ}g% lg gﬁ%/{'l gggl %&dy%ﬁob%anﬁgi ehy%l?% ?ﬁ%ﬁ?nnﬂati on of
the interi §¥oBf dieedhi Falay HAGALIRRN t hatauther olrkerior apfarthaus into
the inoper ahiiv@iny &het¥BEthdOSbeiAg ikpaided Wi dWyte dagpogRE bet ween
two gl azings ¥ho38.' 1La" the visibility to the outside are

improved. The bars of a sun protection apparatus



medi ate space is preferably ventil atabl e on perpendi cul ar or horizontal
bui Il ding openings. It is‘also possible to arrange a plurality of gratings
one behind the other, and to ‘connect the gratings with each other via pivot
| evers. To sinplify the nmechani sm and ~eduee drive power two grating pairs
can be novable via a pulley mechani smand guide rollers by the counter

bal ance techni guayi bef cbgiddf banhdctgdatcessels.otlnert hirs totaise cﬁsaej ndgeheray

be articul atel yqg g@seaﬁgnw fagneowfé A0fad [V P NS (1RE AN R4 e S SR ed

in each case to a grating o
stopr i s provi deB2AYREROBKES hb%hahYsH4%9@¥%ﬂ|¢kﬁ(ﬁ9?%kﬁﬁﬁ%ed up- wardly in
front of a vertlcal bui | di ng access whil st sinmul- taneously the other

grating pair v ont of another hQuil di access
The necessary p Qe? gnfggﬁfs ﬁ%aiﬂ%ﬁ?n?s°{wﬁkﬁt%P(ﬁﬂﬁ%ﬁﬂn§ ?m??%giﬂqﬁnﬂﬂy
forces of the chblmoaauleotagethechamesn1béheamhrnx|aﬂﬁanﬂnurﬂherhuﬂﬂﬂidga

stop position ogugcds ifeetolt VOFuaigh AhOPSaR ¢ dﬂ!aan FFAL G A Froh

to each ot her g e cabl e novene
preferred enbodPHEREL oB@LAF X 2GEAt Lowy; sp%’e‘ii B3 kgs oﬁarﬁpﬁﬁﬂ?]r%rﬂh% the sky

bui I di ng accesslénéléﬁéyoéb%bgéﬁﬁ'é‘&led]@atgé“ﬂPﬂm‘lfhétﬁ.drﬁ Jprtﬂéﬂﬁiﬁé/t.fior of
ormed inte-

di spl acement ‘w { ati onar rati The rails

Grally wth tackhe Bioiaies PR lothRnetls At iR SR APRIIA TSR the)
preferably be ainopafatEVy,nbuateyanbﬂmrp¢$ytnmnat one end. Furthernore, :
the gratings may consi st of nodul es which can be individually dlsplaced or

pi voted. According to a further preferred enbodi nent the bars of a
The gratings may be disposed between two glazings whose inter-

mediate space is preferably ventilatable on perpendicular or
\7’ horizontal building openings.
It is also possible to arrange a plurality of gratings one
behind the other and_to connect the gratings with each other
via pivot levers.

To simplify the mechanism and reduce drive power two grating
pairs can be movable via a pulley mechanism and guide rollers
by the counter balance technique in front of building accesses,
In this case gratings may be grticulately connected to each
other and the cable mechanism is secured in each case to a
pivot lever of a pair and for a grating of each pair a stop
U ~ is provided. With this mechanism a grating can be moved up-
wardly in front of a vertical building access whilst simul-~
taneously the other grating pair can be moved downwardly in
front of another building access, The necessary power for
this movement is only to overcome the frictional forces of
the cable and roller mechanism. From the instant they reach
the stop position onwards the individual gratings are dis-
placeable relatively to each other by the cable movement.



grating may be arranged di splaceably so that the 'spacings between the bars
are variable. The bars of the gratings may extend perpendicularly or hori-
zontal ly. According to preferred enbodi nents the bars nmay. be tubes with x
pol ygonal , circular or oval cross-sectd on. Advantageously, a heating or
tool i ng nedi um may be conducted through the tubes-and the support franes

for the bafsceByidPrin @ $BndY PAsEHIRS fdibddihetit rdﬁea@fia%nbbqfs the
nedi a. ACCé)_I’ din éo a further ﬁ_rrgéter_r ed enbodi nent_the bars nay ‘be forned
in channel ’n%ﬁﬂ% SYRE R Hiterdh Ahs Wil 08 ASGsss FRatde the ~
sun.h Thﬁ petted t el r et iy aicenpnided i iy ﬂifrl ltrhag.aw:alte m&padatdénfeﬁﬁgect t\ore
each ot her_. e effect VAol trol. oMUt er dep i ng
upon t he &)lrsﬁ{i%ne o%gﬁethle&%u . e’.!ygrlr 't ﬁlgls% r'ﬁ%/llgson |Yst%eg1&% egd : (r%gﬁl astic.
In particgeally i tdurkaesde mrefiiaiesgs nay be extruded. In a further

devel opmrent of the invention the bars may be filled with a phase-change
material for heat storage, the - 5 - mterial, executin% a phase change
for exanpl®§ FAMe rLevgng PELHRRD densd R HiDgs maYy Breterabiye be

appar at us saciondi atge Iyo Mot ardritya Jyyowrdet ansuend@.0- tection and shade
for outer surfaces of buildings of any arrangenent, the apparatus
consisting of at |east two spaced- apart rows of bars or tubes di sposed
paral | el tRnrdhgrmadesr thEhar@tiangs gan wansist 9 5Himods desn wid oo cdinspl aced

wWith re- spectdi @auhely & dedded olRAvdad ation angl e of incidence
relatively to tﬁé ars 3¥ tugggédisposég'in the other plane that the direct
sol ar radi ati on passing through the outer array of the bars or tubes

i npi nges @rcddmiiray ora tidreher preferred embodiment the bars of a
grating may be arranged displaceably so that the spacings o
between the bars are variable. .

The bars of the gratings may extend perpendicularly or hori-

zontally. According to:preferred-embodiments the bars may

be tubes with polygonal, circular or oval cross-section.

Advantageously, a heating or cooling medium may be conducted
through the tubes and the support frames for the bars may

form collecting passages for the entry and exit of the medié.
According to a further-prefetted*embbdiment the bars may be
formed in channel manner, the convex side preferably being
directed towards the sun, ' W/

The parallel displacement. or pivoting of the gratings with
respect to each other may be effected manually or controlled
by computer depending upon the position of the sun. The
gratings may consist of metal or plastic. 1In particular,
the bars of the gratings may be extruded.

In a further development of the invention the bars may be
filled with a phase-change material for heat storage, the



| ying further inwards and thus achieves a strip-free shadi ng whereas

di ffuse undirectional at.nospheric or celestial radi- ation can pass between
t he gaps forned between the tubes or bars to provide adequate illum nation

in the interior room The geonetry and=~tBe-surface of the bars or tubes is

prefef- ably such that the direct solar radiation is dispersed at them and

thus a dazzl e- fRaterbdain ereonthngi anphwse changghior sexannlecih tWe temper-

cloudy sky the appaeakifigéapePReSRVENe aYRY 64 the region of the wi ndow
and with a clear sky can shut out direct solar radiation and allow diffuse

rade-ation fromother directions to enter. Dazzling effects within the
interior of theThei dppagatus ayodtdinhderausee aimidntidn ar hiadia@ isun pro-
achi eved, as reguj i agd L sul [ | I spl.ay. S&ree rki.ng
Stations, ni serbEim g bhatl, £:! Syt idchs O o RERE P iAM
area of the w ndbrangement ; ntheaaprarmthe ¢onsisting of iat dessty tiwe tspaced-

depth of the rogpapecrsns dhparsisentubddli fidgisdd grasiedo Hich other.

provi des an equal i zatjon of the i1lumnatjon withinthe jn- terior of the

] t
bui tding. In coReFashary Qb Bibes Red iRIARE LA PR HARAGRA WiHD Te-
transm ssion of splautigdsntad:@tawlieﬂﬁ@btm solvabi ddd datafod F&?xlqim)&ffatﬂlﬁ:idence
permts an opti aptatjon to .t position of. the sun titytude,
azi nmut h) and coﬁ%ﬁ?ﬂ%&ft%-tk&? ?‘-ﬁgs s% t(“Ltf nsaré,lsé{}) ft )1.n %&w%&edrofplane
enbodi ment of ttkat nveatdoneck | $ohar esqul kA tievh eSS imef tehr dugludibes loukietth
the aid of the graulnge cqbRELD:of Gibed At dded FH CHY bk & JE Rl
illustration of_ various relative positions the gratings of a sun )
protection appat®ing, fyrigher pinwasgs angdvbus AfhiRRe@ it idnfaea whading

frort of whereas diffuse. undirectional atmospheric or celestial radi-
\*’ ation can pass between the gaps formed between the tubes or
bars to provide adequate illumination in the interior room.

The geometry and the surface of the bars or tubes is prefer-
ably such that the direct solar radiation is dispersed at
them and thus a dazzle-free room illumination with daylight
is achieved. With a cloudy sky the apparatus can be moved
away from the region of the window and with a clear sky can
shut out direct solar radiation and allow diffuse radiation
from other directions to enter., Dazzling effects within the
interior of the building are avoided because a strip-free
shading is achieved, as required in particular in rooms with
U display screen working stations. This provides a reduction
of the illumination intensity in the area of the window and
an increase in the illumination intensity in the depth of
the room because the incident radiation is dispersed. This
provides an equalization of the illumination within the in-
terior of the building. In contrast to solar protection
glass a spectrally neutral transmission of daylight is achieved.

The movability of the apparatus permits an optimum adaptation ‘
to the position of the sun (altitutude, azimuth) and condition
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a wndowin tw positions, Fig. 3. ' shows a sun protection
appar at us whi ch can be pivoted upwardly, Fig. 4 ‘. shows a sun
protection apparatus which can be noved downwardly, Fig. 5 shows »
a sun protection apparatus di sposedébetween two glazings, Fig. 6

tshows a sun protection apparatus conprising four gratings disposed parallel
to each otdferchdisky {clear, cloudy)a basic di agram of two sun protection
appar atuses connected together via a cable and roller nechanism Figs. 8 to
10 show vari ous enbodi nents of sun protection appratuses beneath a -~
hor i zont alExamp léisn® fopambiodimearid oF ghe ibvieatidn 9idw ber eapd adniddi nent s\~
Of sun Pr et ABPAAMRETL witn/ Tyl Glg b2 el 9ralNaR SWReREaheCti On
apparatus consisting of two gratings : i sposed paral’lél "to each

other. The bars of the gratings 10 and 12 are constructed as tubes. Fig.
la shows tFiQeRogial iten 1@f trieg r@sintn@s sthemad it2 iW1bistrBR iBAr 9F Rarious
coi ncidence in series. This.position qf .the %ra%%ngs 10 .and 1% serves for
shadi ng direct solar radi &SNS POSHE1ORS PfF LA §ra5d29si 6F. aFSY8. 1b to
| e show the relative di spiparodemtionbappaeatilsg two gratings 10 and 12 with
ot her angles of incidence of the solar radiation. In Fig. Id the parallel

di spl acenent of the gratings 10 and 12 is to such an extent that the bars
of the gr &lig$g 22 rurbcentsheW @ 18N pPresectienbappashtuseigr Sriong ©6. In

this position a direct a window in two positions,
Fig. 3 shows a sun protection apparatus which can .
be pivoted upwardly,  \)
Fig. 4 shows a sun protection apparatus which can
be moved downwardly,
Fig. 5 shows a sun protection apparatus disposed
between two glazings, :
Fig. 6 shows a sun protection apparatus comprising
four gratings disposed parallel to each other,
Fig. 7 "is a basic diagram of two sun protection
apparatuses connected together via a cable
and roller mechanism, W,

Figs. 8 to-10 show various embodiments of sun protection
appratuses beneath a horizontal building
opening, and

Figs. 11 to 21 show various embodiments of sun protection
apparatuses,



view out of a .building access in perpendicular direction to the bars is not
possi bl e although a viewis possible at an inclined angle downwardly and
upwar dly between the bars of the gratings 10 and 12. |In the enbodi ment of
Fig. 1 pivot- ing up of the grating 12 ix=-effected with respect to the
statitonary grating 10 so that the distance between the grat- ings becones

| nc[ eatS| ngly srmldsar . 1ditp 12 SHoW aaswnn@Qthb@tlanf é@phr@f:ub'hb@hsiis&'ﬂg af
protection appgy, g ;whigh_consi sts ner. gr an
an outer gratin %Z?Iﬁjtqrﬂss TH; ]t\ﬁ dclg to&e P&t‘ﬁggegotf’seﬁfzg ?gheﬁown Fdly
soathat it al ntb@trsemfag-é@ m@tgma ri@ 284 llﬁ alries cposktiiohed hewtsbesis

prevented from enigh Il 1 3HEeblOk hiah e 4
Fig. 2b the ou ESE} grlgt %r?g;%ol%:ﬁs (gﬂlo\%gttel%hubﬁrﬁgre EQHEE ?E lW tgﬂta\évlt%hvell{'.ﬂ the

grating 18 so S il £9 ctlr‘?é“l?&r énoiset’-'l’r@st- Té&FsPS!B1ah6“29fe§¥'€naf1’=‘h1ﬂ‘ﬁ§
hori zontal dirad |a®m aAd aeevescTot ehld@ingndizecendbYakheagpaciog WetWeehe

th ti 18 d.th 20 h ' . th
posi {1 on Shonn S A 2 1) 4 BoRES 1970r oFaten ABpaPaths SEarEae: bepRELBRL
di rect radlatHﬂispmanememmghb@&meEMOﬁhentypl ggathegenilr and d2 wheh other
bui | di ng. é;"._l } ifﬁ%%e?:c‘éﬂ B‘EO‘Q’h%Z sbﬁafrr%hlﬁf:ﬂﬁ’ﬂ' Chxﬁ ?Hg 14 the

protection appar i's articul ately mount g
sui tabl e bearlﬂgﬁ%%%%§ Séﬁ@&@ﬁe&epécﬁéetﬁ&néFaEG“9$héoséﬁdp 3té§t BnS“Ch

apparatus 24 CQ"IhSIeSctt%an thatl e bakrat ofgtRe gretaRgoURekuflr abhaeaiBQ E@e
gratings 28 an o of a ar al

the wi.ndow 22 n?ﬁéepg gﬁY%%egﬁ %%E?hgg 3. éé|gg§%2b§g% 1Pﬂe sﬁﬁr?ﬁFs
results in a dwa@waommen& betmﬂaﬂlmbeagcassngs p&rpedd20ular direction to
the bars is not possible although a view is possible at an
inclined angle downwardly and upwarqu between the bars of
the gratings 10 and 12. In the embodiwment of Fig. 1 pivot-~
ing up of the grating 12 is effected with respect to the
stationary grating 10 so that the distance between the grat-
ings becomes increasingly smaller.

—/

Fig; 2 shows a window 14 in front of which é sun protection
apparatus 16 is hung which consists of an inner grating 18
and an outer grating 20. 1In Fig. 2a the outer grating 20 is
pivoted downwardly so that it almost engages the grating 18,
In this position a low sun is prevented from entering the
building interior through the window 14. 1In Fig. 2b the
outer grating 20 is pivoted upwardly with respect to the
inner grating 18 so that firstly the bars of the two bars 18
and 20 extend in the horizontal direction adjacent each other
and secondly the spacing between the grating 18 and the grat-
ing 20 has assumed a maximum value. In the position shown
in Fig. 2b the sun protection apparatus serves to prevent
; direct radiation from a high sun from entering the interior
of the building. '



that direct solar radiation can be screened off from various positions of
the sun although the two gratings 28 -and 30 are rigidly connected to each
other. Fig. 4 shows a perpendicular section through a part of a building
conprising a wi ndow openi ng 32 ard & panel 34 beneath the w ndow 32. In
Yfront of the panel .34 a sun protection apparatus 36 is di sposed which can

be drawn wiwar @ showa a wdadaw 22 inofrshewof whithoat soh phetetvtlow 32

and, when Ik e&t og0kar LAt S t d,.i r of .t he
panel | TnePPatelts 20uE ArtlcllaReLCnBUaTEl il R TRE ubek Shbe koLE” e
an outer @F&Fﬁﬁ§e4®e@ﬁﬂéﬁ @ﬁén§g§ﬁﬁeﬁéhaﬁlﬁép?dslﬁénaéeaéle Ebeeaun ot herJ~

so that wbeat@ael%hna@bg&%th0Q4aeaaaabu§ 3¢ b @hﬁeesgéat@narﬁataﬁé the

wi ndow 32 diff rent a§5|tlﬁﬁ n can 8 g Sﬁ I nt o, account 30 t hat

di rect sufifi QHESENBEAEREY erlgpeoﬁrﬁ &188i R4i AR paypPevRAYREEdF g. 5
shows a veogbkabedoutndﬁwa4§osdm§pstpagaaﬂeantonnbe gliadbwg224iand an outer

gl azing. 46ne BRUGBA BRGIAAGR, BT | HEENRLhELGLEEL TS hedndndBngD AT

streamis ent ndow parapet and is
suppl i ed ve§u4t§onauatdsgpéﬁcsmeatrb@eweenu&hﬁngrgysneﬁ128 anﬂeAB goore or

heat exc“%ﬂﬁ%r01§QEW9§61bEerﬁhiét@B§ ¢4napd d6rdenty BEQ £8ht Lapigpparat us
52 i s disposed, whi sists of g g B ratlng 54 and %n outer gratln
56. The g Qﬁﬂﬁd§n§4°§n& 56 SHPe a4t 8RG8 EBP LW ERYANYS: 38e8RA dPhéFeso
that the kagidak chanegcteidnge eiacheovthee.in the same pl anes adj acent each

- 9 - other or the bars of the one grating can assune any possible

I nternmedi ate position between the bars of the other grating. The heat
f or mi ng aFighe 4bshovisy aapespgnddsudprt Becsdpar thadhghaai partsofii 8si pat ed by

CO”VeCt'OBuWhE@nbh%oﬁbElgﬁﬂW a window opening 32 and a panel 34 beneath
the window 32. In front of the panel 34 a sun protection
apparatus 36 is disposed which can be drawn upwardly via a
mechanism, not shown, in front of the window 32 and, when no

o

direct solar radiation is present, lowered in front of the
panel., The sun protection apparatus 36 consists of an inner
grating 38 and an outer grating 40 which are again relatively
displaceable to each other so that when the sun protection
apparatus 36 is disposed in front of the window 32 different
positions of the sun can be taken into account so that direct
sunlight into the interior of the building can be prevented.

Fig. 5 shows a ventilated window 42 consisting of an inner
glazing 44 and an outer glazing 46. Through the space be-
tween the glazings 44 and 46 an air stream is led which enters
at 48 in the region of the window parapet and is supplied via
a conduit 50 of an air-conditioning system to a heat store

or heat exchanger. Between the glazings 44 and 46 a sun pro-
tection apparatus 52 is disposed which consists of an inner
grating 54 and an outer grating 56. The gratings 54 and 56
are displaceable relatively to each other so that the bars

of the gratings either lie in the same planes adjacent each

’

r



Fig. 6 shows a solar protectiron apparatus 58 which is dis- posed in front
of a wi ndow 60. The sol ar* protection appara- tus 58 consists of four
gratings 62, 64, 66 and 68 which are disposed parallel to each other. The
gratings 62 to 68 are connected together via pivot levers 70 and 72. The
pi vott | evers are di sposed centrally on ghe pivot bearings 74 and 76. By
pivoting the levers 70 and 72 in the cIOCKMAse direc- tion the gratings 66

and 68 arelo l}r%ﬁw Sle tt'n%rsgr@f 5,12 d 6‘[4“ S &g %qne g&fﬁroueﬁlfhe

I
possible whils tai ni a goo he Wi n om1an
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gratings 66 and 68 raised. |In ijltlon direct sunll ht froma | ow sun
can be shut OLﬂtl?j?glsﬁWtﬁfi Y Raplestian & fihematdr £49¥ing and

regu- lating two sun protection apparatuses 80 and 82. The sun protection

apparatus 80 consists_,of an_i r t atln The

gratings 84 an %6 é\ %h%"f)%n% %] E%‘aqén aﬁg’ cg'{l‘ %Leévg’rs %

sun protecti orpe®edrn ubr 82t cehsd Mindaw 6ﬁ’D-I nrighe, gicélarn@r@ze&a’cdoaln Wtaéla-

grating 94. A GONE@CL Rl K s LI AR | o iHg LD I%4 S 6\6' Rk ! dh%\e%r%r%fi

and 98. The sun protection a.faratus i's connected to a cabl e 100 which

i s attached t AiFiOsRd RaTVAR] g° AT Refe grEhS r?gfaé'&“&r?d o4&y 0% Bk
86. The cable d&%éétéd?dtdg@tt@ét umerp:gwﬂielé«édsenol%dam I ovmre guivde

cabl o 1.00 15 SEYSERCre T TROSE ety STl O R Bi¥e Bearifad T and Vo,
| ever 96. On the. buBY dpinesing thepkevidss aill and 769re.nprtdxﬂ dﬁ@qimiaehélum
sun protection pRPARs gratings 66 and 68 are lowered whilst the gratings
S’i | 62 and 64 are raised. This makes it possible whilst main-
taining a good vision from the window and through the sun
protection apparatus to obtain adequate shading from direct
sunlight. On pivoting anticlockwise the gratings 62 and 64
are lowered and the gratings 66 and 68 raised. 1In this
 position direct sunlight from a low sun can be shut out,.

Fig. 7 shows in principle the mechanism for'moving and regu-
lating two sun protection apparatuses 80 and 82. The sun
protection apparatus 80 consists of an inner grating 84 and
an outer grating 86. The gratings 84 and 86 are connected
together via pivot leverslss.énd 90. The sun protection

W, apparatus 82 consists of an inner grating 82 and an outer
grating 94, A connection 'of the gratings 92 and 94 is via
pivot levers 96 and 98. The sun protection apparatus 80 is
connected to a cable 100 which is attached to the pivot lever
.88 between the grating 84 and the grating 86.

The cable 100 is led via an upper guide roller 102 and lower
~guide rollers 104 and 106 to the sun protection apparatus 82,
At the latter'the cable 100 is attached to the joint of the

z
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tus 80 and the | ower sun protection apparatus 82'respectively.
protection apparatuses 80 and 82 are not

apertures

shown, for exanple when the sky is cloudy, the upper sun

I'f the sun
required in*front of the building

protection apparatus is noved into the | ower position shown and the | ower
ection apparatus 82 into the upper position shown. Under intense
sunlight the sun protection apparatus 80 is pulled upwardly and at the sane
time the sun protection apparatus-820is | et down. To achieve a relative
di spl acenent between the gratings 84 and 86 and 92 and 94 respectively the~

grating 849@5\@?:9@%&1? S m ahdhe @l atgN G i i 11di% %"Y%re FHdp 0-

sun pro- t

tection ap, 82 bears on 10 further pul of the cable
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and 22 an pectively the grating 84
engages the stop 108 and the grating 94 of the lower sun pro-
tection apparatus 82 bears on the stop 110. On further

pulling of the cable 100 the pivot lever 88 and thus the

‘grating 86 is pivoted upwardly. At the same time the grating

92, since the cable is released downwardly, is further lowered

so that.an identical relative displacement results between
the gratings 92 and 94. With the mechanism shown in Fig. 7
it is possible with simple means and little energy, utilizing
the balance weight principle, to actuate the sun protection
apparatuses 80 and 82

Figs. 8 to 10 show sun protection apparatuses which are dis-
posed above or below horizontal building openings such as
for example glass roofs,

Fig, 8 shows a glass roof 120 beneath which perpendicularly
disposed sun protection apparatuses 122”and 124 are disposed,
Depending on the dimensions of the glass roof 120 several
such sun protection apparatuses are provided. The sun pro-
tection apparatuses 122 and 124 each consist of four gratings
which are arranged parallel to each other and the mechanism
of which is constructed and actuated as in the example of
embodiment according to Fig., 6. Alternatively, the tubes

to
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coul d be displaceably mounted on the |ateral holding rails so that
dependi ng upon the position of the sun at that tinme the tube axis spacing
can be varied. The shallower’ the angle of incidence of the solar radiation
the closer the tubes are’ pushed together. Fig. 9 shows a glass roof 130
beneath which a sun protection apparatus ,140 consisting of four gratings
132, 134, 136 and 138 is disposed. The gratings 132 to 138 are articulately
connected to pivot levers 142 and 144. The pivot |levers 142 and 144 are
preferably pivoteduld riwndéslp_hiceablxamdmnted Tom the olatdfakchehdingatails

i nd{gates the digecijon cﬂ% x{(}firﬁﬁi”lfﬁ‘%rpgt <§sﬁ|. r{ YH PO BN G el '%%altattfih%e

148 indicates the prlnC| s passing throu
the outer plane e tweeragpsesracinge Ogﬂnarh% Y@’#‘ furT%@rshé ﬂﬁ@ernﬁlﬁe

It can be seen tah?gw\néb memeﬂéegbt kheUgonlaredaadedidinelthdid 1o the
refracted |ight q%ers theléhﬁglor the building but direct sunlight is
shut out. Fig. ikop *beneat h which two.inclined sun
protection apparatuses 152 and 154 are disposed.' The sun protection

appar at uses 152 a1yl 154 Saghy g %ﬂsso b8ET At hoRSaLHl Whidhe 41 Gl Y

connect ed toget her ustrated via t profil es 156, 158
and 160. The surPfRtaaEionreRpRaEigsl 1@2°9§5E59693d°Fnf&Bﬁeﬁﬁéﬁéégﬁpéﬁzvhe

actual position pfg} hpsetah&bpw i@eaisﬂa@éetm OWE@Q{]@E&’@% | TqR pwfnsa 545@
The arrow 162 i ndi cat e 2}{ & | e of i dence of
i

deci sive for thepf ???H% Pelt ?ﬁe1§W|5 1gﬁﬁgﬁﬂﬁgéﬁ£ “atT
whi ch bars the dbiwst Iewewsrndzaandnlnncadenprp&eabb&y pdvbhal&yrmmuh&&dis

rieroopted.  Bolyolle LEnBALS (BRe"hEEae 198! SibleflariBdial) ARdibaldenene

Incm_gnce of directlon of 1nc1dence of the solar radiation and the
lattice 148 indicates the principle of the shading. The
_solar rays passing through the outer plane are intercepted
at the planes lying fnrther_to the inside. It can be seen
that with the sunlight illustrated adequately'diffused
3refracted light enters the interior of the building but

.direct . sunlight is shut out.

Fig. 10 shows a glass roof 150 beneath which two inclined
sun protection apparatuses 152 and 154 are disposed. The

. . sun protection apparatuses 152 and 154 each consist of four
gratings which are rigidly connected togéther in the
embodiment illustrated via the profiles 156, 158 and 160.

— The sun protection apparatus 152 is pivoted in dependence

upon the actual position of the sun about the fulcrum on
the connecting profile 158. The arrow 162 indicates the
angle of inCidence of the solar radiation decisive for the
pivot position illustrated. The grid 164 indicates at
which bars the direct'eolar radiation incident parallel to
the arrow 162 is intercepted. ‘Between the bars the. diffuse
celestial radiation inc;dent from other directions can

- enter the room. The shallower the ‘angle of incidence of -
the solar radiation the steeper the position of the sun
protection apparatuses 152 and 154. This increases
the gap formed between them, thereby



. the solar radiation the steeper the position of the sun protection

appar atuses 152 and 154. This increases the gap f or med bet ween

t hem t her eby - 12 - inproving the entry of daylight and the free V|ew
perpendi cu- larly upwardly. Wien the sky is cloudy thé sun protection
apparatuses are pivoted into a position perpendicular to the glass roof

150, permtting transm ssivity Qfl ylight. Figs. 11 to 21 show vari ous
enbodi ment s of facade el enents on ich sun protection apparatuses

i ) i Q. f d h 0
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172 and lanlgrapwagélg76 and 178 are arranged station- ary. The gratings
consi st of tubes which can be traversed for exanple by a heating or cooling
medi um such as water or air. Passages 180 and 182 forned on the facade

upri ght WEennphbesekveifscéBrPRCEPRGSPASREGRICEHPN t MRPAEARWHRS oL 00l i ng

nedi um f%@%agdtbﬁ@uga pbglb%ﬁ Qérp@ﬁdﬂemaﬂgge tRef §D8Es OFobhe1 90 at i Ngs
176 and ratings ﬁg ose bars are guided at the
90

ends in BSER EEH“@IFH?H@”E@&FVlFﬁggglg formed on the facade
upright 170. The grat- ings 184 and 186 are di spl aceabl e parallel to the

stat onagyagralings 3{0s388 $2PsohbeebobaRERs BobECER LRe alapiags ol ways

remai ni ng d3ns ars o e gra ' Ngs so be
traversednbyhacheaunngr@te§§épnngpﬁ@dﬂﬁﬁﬁﬁﬂdcﬁﬁS%ﬁéléﬁd@fo@r@héngﬂbes

forming phe Bas ogeal ecmag mssasﬁg &9§aeaée18ﬁr§53tfpmeén Ehgch12 shows
an enbodi nment ich from the enbg i mept of gn at. the sun

prot ect i 8h3Epparatd gegnéoié fspfRgdispose Dlrectly fonf of %tné
glazings 172 and 174 gratings 176 and 178 are arranged station-

ary. The gratings consist of tubes which can be traversed W/
for example by a heating or cooiing medium such as water or '
air. Passages 180 and 182 formed on the facade upright 170

may serve as collecting passéges for the heating or cooling
medium flowing through the bars'df the gratings} In front

of the gratings 176 and 178 gratings 184 and 186 are disposed
whose bars are guided at the ends in C-shaped slidihg bear-

ings 188 and 190 formed on the facade upright 170. The grat-
ings 184 and 186 are displaceable parallel to the stationary
gratings 176 and'178,'the distance between the gratings always
remaining constant. The bars of the gratings 184 and 186

may also be traversed by a heating or cddling medium and at

the ends of the tubes forming the bars collecting passages

192 and 194 are formed. | ' ~

Fig. 12 shows an embodiment which differs from the embodiment
of Fig. 11 in that the sun protectlon apparatuses consisting
of the gratlngs 208, 210, 212 and 214 are displaceable via
the dovetail gulde 202 on the facade When the sky is cloudy
the sun protectlon apparatus is moved out of the region of
the window openings 204 and 206. The sliding bearlng 202
servesg at the'same time as therinal Separation'betweeh facade
and sun protection apparatus, a



of the gratings 208, 210, 212 and 214 are displ aceable via the dovetail
gui de 202 on the facade..* Wien the sky is cloudy the sun protection
apparatus is noved out of the region of the w ndow openings 204 and 206.
The sliding bearing 202 serves at the sanme tine as thermal separation

bet ween facade and sun protection apparatus. - 13 - Fig. 13 shows two
gratings 220 and 222 which consi st of tuB8s=228 and 230 respectively
secured to support frames 224 and 226. Between the gratings 220 and 222 a

DIVOt lever 232pig§. al§'§H6@§e£NoCQP§€fﬁ§ ¥44 Cdhd I HNdhich BIHE RS YF Gubes
I 9@y nounti ng égé Tg hVOt mount i ng 34 is gecured to a b 236 |ch I's

screvved to a fa a r?g tr%%ec'?’rﬁe A PLEHWRT £ FURRES

t he sun protect2pé.appateters shewratingg. 220 and t202 @ e atf nmmm aees

of the arating 22p; IDg.LbosoTHELOURA N IBELE S e ¢4 WY ©

secured via screws erar - profi | S perm
assenbly of themguatings28érnm Bye thiveurmeunt beg i 23 amasemumd m QSUI]-Fh)I’t

profile 252 of $Bg yHbes ?éZSCEé@e@néoZé%éaa@t@ B gigched via the
bolt 254 to the pivot lever 25 Fig. 15 shows a section t rough the sun

protection apparatus |Ilustrated in'Fig. 13 in the plane of the pivot
bearing 234. Thpiglvot bRyes QWeiﬁlﬁéli@é&ﬁi@hthuﬁ}ectm e protefifion
which in turn is Secur ed t t he, g 269, ., Fi ﬂ e%f cade u ht 270
' whi ch gl azi ngBB8s8EER tBoNR o1t BiFackacl? i tAT SIS | Fus Y £

and 274 identichhesgnapinge22?on Tppatabes esu Rreumhdv 278 tdu@;nlle;piseizh.séme
sun protection %@@aﬁﬁieﬁ 448 anéiéq$v95 S0r&h0ess@rad | 1 S80 I8Wh AN ST

grating 282 eac resing
: - This pernlts 51mple assembly of the gratings formlng the sun
U o protection apparatus. The support profile 252 of the tubes

242, 246 and 248 is rotatably attached via the bolt 254 to
the pivot lever 256. '

"Fig. 15 shows a section through the sun protection apparatus
illustrated in Fig. 13 in the plane of the pivot bearing 234.
The pivot lever 267 is articulately mounted on the pin 268

" which in turn is secured to the jib 269.

Fig; 16 shows a facade upright 270 to which glazings 272 and
274 are attached. 1In front of the glazings 272 ané 274
"identical sun protection'apparatuses 276 and_278 are disposed,

The sun protection'apparatus 276 consists.of ah inner Qrating

N . 280 and an outer grating 282 each comprising tubes. The
gratings 280 and 282 are articulately connected to thé ends
of a pivot lever 284 which is centrally mounted rotatably

on a pin 286. On pivoting of the lever 284 the gratings 280

and 282 are either raised or lowered. 'Thé_sgn protection

apparatus 276 can be moved in front 6f the facade with the

support profile 287 in the sliding bearings 288 and 289.

Whereas the pivot lever 284 is rotétably secured'on the pin

286 in the form of a fixed bearing the pivot lever 275 on

the pin 277 forms the loose bearing for taking up thermal

expansions. )
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gratings 280 and 282 are articulately connected to the ends of a pivot
| ever 284 which is centrally nounted rotatably on a“pin 286. On pivoting of
the |l ever 284 the gratings 280 and 282 are either raised or |owered. The .
sun protection apparatus 276 can be noved in front of the facade with the
Ssupport profile 287 in the sliding pgarings 288 and 289. \Wereas the pivot
| ever 284 is rotatably secured on th Pin 286 in the formof a fixed
bearing the pivot |ever 275 on the pin 277 fornms the | oose bearing for

taking up Eherndl ehrésa ofscade upmigh @290 Tampuis in g adadd ngsr i2#t 290 -
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appar a- tu3029% pieobutevenyri4 ns 3Dspesed tdrera rpdived beradingerdf by
pi voting t'fkﬁ PhY WBuil &V edndWe Wi PBidde 1Ny WAt AU iR} AU ild S
PIol i n 7 renti Ot tely dEeRre s hd e 1 96 g M dih G SRS QAP L0 VARESH 2
llel in fr - e i e
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appar at us is again a. fix ear n t, of. the s ro on
appar at us Q’Q‘é"%\l?%g% ¢ o?l‘f’r%?/:g?‘ge e%‘?‘?n floért f\:arkef ng U t ert?rl‘eﬂ('} g(épdansi ons.
Figs. 18 aretdbnshbws fpeshekomun protection apparatuses on facade uprights,
the differences being mainly in the con-

The sun protection apparatuses 296 and 298 may be moved para- W,
llel in front of the facade in the sliding bearings 308 and

309 which are secured to the facade upright 290. The mount-

ing of the sun protection apparatus 296 is again a fixed

bearing and that of the sun protection apparatus 298 a loose

or movable bearing for taking hp thermal expansions.

Figs. 18 and 19 show further sun protection apparatuses on
facade uprights, the differences beinq mainly in the con-
figuration of the mounting for up and down diéplacement of

the sun protection apparatuses in the facade uprights 310

and 312 respectively. 1In front of inner gratings 314 and 316
outer gratings 318 and 320 are disposed pivotally via pivot
levers 322 and 324 respectively. Sun protection apparatuses -/
disposed in front of adjacent building accesses or openings

are actuatable independently of each other,

Fig. 20 shows an embodiment in which sun protection apparatuses
with inner gratings 326 and 328 and outer gratings 330 and

332 can be actuated via a pivot lever 334. The displacement

of the sun protection apparatuses is jointly in the dovetail
sliding bearings 236,

£



figuration of the nmounting for up and down di splacenent of the sun
protection apparatuses i the facade uprights 310 and 312 respectively. In
front of inner gratings 314 and 316 outer gratings 318 and 320 are di sposed
pivotally via pivot levers 322 and 324 respectively. Sun protection

appar atuses disposed in front of adjacentbuilding accesses or openings are
act uat abl e i ndependently of each other. Fig. 20 shows an enbodi nent in

whi ch sun protection apparatuses with inner gratings 326 and 328 and outer
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heat- ing or cqoling functions. The support frames 348 and.350 ar
di spl aceably arritod i SUMS RERHE SHISH AP U 455 530 4150 BEnE o5l head -

358 respectivelind ar taddimquf unerinoas ex@hesisupport frais -346LANKNG35D.

Sun protection aar%oaéiastgﬂsacfe(ybﬁﬁaadci%gaeé)% @-%aped profiles 352 and 354

' on the pins 356 and 358 respectively for taking up thermal
eXpansions. '
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access, in particular fromdirect solar radiation, conprising at |east two

spaced-apart bar gratings which are adjustably dlsplaceable relatively to
each other or jointly relatively to the direction t he sol arr
radi ati on. 2. Sun protection apparatus accord| claim1l1, wherein the
bar gratings are displaceabl e paral Ileg or perpewﬂﬂmmﬁ'"ﬂ& h other. 3.
Sun protection apparatus according to claim1 ngs are
pivotal with respect to each other. 4. Sun protection apparafus according
to any one GHAXMSIns 1 to 3, wherein the gratings are pivotal together
about an axis. 5. Sun protection apparatus according to any one of cl aiws
1 to 3, wherein the 8ratingiecan be noved toget her_or |nd|V|dua or in

opposi te difect B PEOLSERLBPHAPRARINS h&POW THadihScantPRrhd A | di ng
access. 6. acdess ,pr dnecpapsiepparat fisomc ddrdcty taonay ﬁm:.@h@zhai m 1to

o ot ect § on SSHRALAARS B st P HRAAL ol Tk, Yetltige s s
plurality dd:igxsﬁahigls dar&plaqemh@aj neiatistelyd ttdnea@'lh@rthmd oirhd ogmafliyngs
are articuladeleq e€6eﬂﬂé)d¥f63tldﬁ’ £ ifcidefReP ¥ €EhbORARRAT AL US

according to any on clains 1 to 7 erein two pairs of gratings are
movabl e radfAtiqR. cable neans and guide rollers in accordance with the
bal ance weight principle in front of the bU|Id|ng access. 9. Sun

Pr ot ect | on Apparglus ACCord N9 10,5148

us dccofaing to claim 1, wherein
the bar gratings are displaceable parallel or
perpendicularly to each other.

U
3. Sun protection apparatus according to claim 1, wherein
the gratings are pivotal with respect to each other.

4. Ssun protection apparatus according to any one of
claims 1 to 3, wherein the gratings are pivotal together
about an axis.

5. Sun protection apparatus according to any one of
claims 1 to 3, wherein the gratings can be moved together
or individually or in opposite directions to each other
above, below or adjacent the building access.

6. Sun protection apparatus according to any one of -/
claims 1 to 5, wherein the gratings are disposed between
two glazings.

7. Sun protection apparatus according to any one of
claims 1 to 6, wherein a plurality of gratings are arranged
one behind the other and the gratings are articulately
connected to'pivot levers.

8. - Sun protection apparatus according to any one of
claims 1 to 7, wherein two pairs of gratings are movable



d
the gratings are articulately connected together, the cab
seg¢ured to a pivot lever.or a grating, and for each grating of each pair
théreof a stop is provided. 10. Sun protection appar at us ﬂmmllmm)
one of claims 1 to 9, wherein one of the gratings is disp ﬂufuwn
front of the bU|Id|ng access and the otherg arating is guided inYai"ssor*
can be pivoted relatively to said one grating. 11. Sun protection apparatus
according to claim 10, wherein the rails are made integrally with a facade
profile. 12, SuVif oftakle oneanpapnduguideordiligriso ianacurerdsnos avith lthe
11,~wherein t he wead lmdﬁ/qsﬁdatpwmﬂrﬁiddw%@ftﬁeawﬂahﬂ%eLa)écEQH“t ed
centrally slightly eccentrically or at one end . Sun protecfion
apparatus according to any one of clains 1 to 12, wherein the gratings are
di sposed in fror®. of Snnlpﬁdﬁu¢tﬁanaypanmtumnamcotdamgato tdaifiuB, wherein
protection appa t er th
bars of the grattl%tr%? are (?(Esp%%seta%r\?(}%tuﬁc%gﬁq& h%?ﬁz%gnggé%thg% %éﬁ cable
protection appaﬂ&ﬁ&?ziﬁx#%ﬁﬁ%ﬁdotany triarods lﬁwgnnpn.aognatlmmcr&nd foe
bars are tubes @adilgr@an: (? %%@habaQQ Qh%&e%@O%SS%%ﬁtEQ” ro@iaed)
protection apparatus according to claim 15, wherein a hegtlng or cooling
medi um i s conducted through the tubes, and support frames for the tubes
form col | ecti ng Jfass&yes. pi&te&ﬂ.ﬁomrap@atiam:lusamwﬁmgacﬁordimyg S10e aB¥ One

of claims 1 to jc‘!l.almerf' Pot Be % exellr® c@éj fntﬁga@'}gltifn%rsmis disposed
stationary in front of the building access and the other
grating-is guided in rails or can be pivoted relatively to
o said one grating.

11. Sun protection apparatus according to claim 10,
wherein the rails are made integrally with a <facade
-+ profile.

12, Sun protection apparatus according to any one of
claims 1 to 11, wherein the connecting levers between
gratings are articulately mounted centrally, slightly
eccentrically or at one end. '

13. Sun protection apparatus according to any one of
claims 1 to 12, wherein the gratings are disposed in front
— c of or behind windows, or on roof areas.

14. Sun protection apparatus according to any one of
claims 1 to 13, wherein the bars of the gratings are
disposed vertically or horizontally.

15. Sun protection apparatus according to any one of
claims 1 to 14, wherein the bars are tubes of polygonal,
circular or oval cross-section.

r

16. Sun protection apparatus according to claim 15,



18. Sun protection apparatus according to any one of clains 1 to 17, }
wherein parallel displacement or pivoting of thegratings takes place Oy

manual |y or is controlled by conmputers dependi n of the
sun. 19. Sun protection apparatus according t rﬁ!ﬁ Ehim ﬂjum 1 to 18,
wherein the gratings consist of neLajgor plas ection
apparatus according to claim19, mhereln the bars of the gratings are of
extruded form 21. Sun protection apparatus according to any one of clains
1 to 20, whehereinhe @neattdmgs qomicting metidnesishtohdaestelic tirspgaced orx
pi voted in dpagd SHPpBE £t Qne s
clains 1 tgﬂﬁ Wn%é%{el n the sp‘g%:?nggs‘gggtﬁapbarsué?@&é: %n?%&%%aﬂ abl e.
23. Sun prd?%%??%ﬁsapparatus according to any one of clains 1 to 22,

wherein the bars are filled with a phase-change material. 24. Sun
protection par@t us tructed and arranged sybstantially as hergin
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drawi ngs. claims 1 to 14, wherein the bars are made in channel form.

18. Sun protection apparatus according to any one of
claims 1 to 17, wherein parallel displacement or pivoting
of the gratings takes place manually or is controlled by
computers depending on the position of the sun. .

19. Sun protection apparatus according to .any one of U
claims 1 to 18, wherein the gratings consist of metal or
plastics.

20, Sun protection apparatus according to claim 19,
wherein the bars of the gratings are of extruded form.

21. Sun protection apparatus according to any one of
claims 1 to 20, wherein the gratings consist of modules
which can be displaced or pivoted individually.

22, Sun protection apparatus according to any one of
claims 1 to 21, wherein the spacings of the bars of a
grating are variable. \J

23. Sun protection apparatus according to any one of
claims 1 to 22, wherein the bars are filled with a
phase~-change material. '

24, Sun protection apparatus constructed and arranged
substantially as herein particularly described with
reference to any one of the accompanying drawings.
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