11999062 PC itle: Attachnment device for a glass pane at a
nmounting fi x@%gpgﬁz; ?[duct ure Descri ption ‘gll'hi S i Ir[:vent I on
relates to an attachnent device for a glass 5 pane, presenting at | east
one unifacial voltaic cell with wires conducting the current, at a
mounting fixed to a structure with an outside and inside clanping

el ement fixing the glass pane between them and with a support for
the attachnent device at the inside clanmping elenment. 10 DE 195 19

527 A reveal i;l spatial articulated support for an attachnment devi ce,
where a gi r déftl@onnect Adtachment devige for a glassupan@add ucture is

supported at a clanpi ngh@UAtRTY fiXtd €6 a structhipestructure. The support is
reali sed by nmeans of a girder's nounting head flexible elastically

supported in | ing 15 el ement’'s nmounting chanber in the girder's
axi al di rectp§|§§:rm°'9v\hereby t he nmounting head is supported in a nounting

chanber wt 1 | a t | - th i .,
respecti vel STF'E% ‘h&%ﬂ‘?‘."ﬁt%&@s Bér éﬂ eé“%ﬁ(’@%ég‘gt m%%hﬁ?lg ?@?SS to
the gl ass papane, prasentmgeratt leastnoneenoifagialwvolaie eallimidth 2eires The
nount i ng heagr | Irkd ' S"@W di sc
spri ngsgor Sg?ﬁgﬁgﬁf\ fhe# %rt%ﬁ{‘“éf{e?i a [ Cq‘?g(é'ﬁ’.tﬂf‘é‘?sﬁ(guctgﬁgnwli‘ln t he
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Tount i ng. chaABEPURARARH INPIGR HIBBTRING elemantsigncn e BBeSoRaNRe gi 1 der
respectivel ypetwebe Wleaps s ith a supr'rtkﬁyrﬂm atteehrhepnidwyvieé athe girder

g

orthogonal l y, wth .regard to 25 ass pane, and ultimately results in

tension int rmmﬁjdﬁn gmping ek’?‘rﬁg}ﬁl ass pane. Moreover, inportant
oncedces TOEES P 527, g, rebRGR SUdidN B R aae top R ™ ©f
conpensat ed. attachmemk device, where al gisdesveanseatapdo @ raountinigat ed
support, 30 fixaMhey § %ﬁ?ﬁﬁhm %@@r’?@?ta{ boé%tmpﬂwoﬁeééhﬁ‘%ht iRSioge the
structure pr sents, a e envelo surtrace oJlentea’towards . t he
mounting, a BILHGIPER. shhEasEPERTIvS crﬁa(f@@ﬁﬁba means Q{)ﬁpGHQﬁ iSng part
wi th conpl engigursiphgr heald dhedble sludtRefly supportébe ial amilamgingent is
provided with a through borehol e for \ . , . . i
15 element’s g?‘r‘lountmg chamber in the girder's axial direction,
whereby the mounting head is supported in a mounting
chamber with additional lateral play, tolerating that the girder,
respectively its mounting head, parallel dislocates with regard
to the glass pane’s plane under the influence of wind pressure.
20 The mounting head’s elastic resilience is conceived by means
of disc springs or permanently elastic material which
arrangement in the mounting chamber permanently exerts a
restoring force on the girder respectively on the glass pane,
likewise a positioning of the girder orthogonally with regard to
25 the glass pane, and ultimately results in tension introduced into
the glass pane. Moreover, important tolerances between the
borehole in the glass pane and the point of connection at the

mounting fixed {0 a structure can not be compensated.

DE 44 00 979 A1 also reveals a spatial articulated support,
30 where the clamping element (locating bearing) inside the
structure presents, at the envelope surface oriented towards
the mounting, a ball-shaped surface on which leans a
compensating part with complement spherical calotte surface.
The clamping element is provided with a through borehole for



:1999062 PC _ -2 - the reception of

the clanmp sc1%%9@§3ﬂ?ﬁhg t he cl anpi ng el ements and of a hol di ng
screw penetrating a liner and the conpensati ng part and engagi ng
into the clanping el enent. %?Id known devi ce can conpensate buil ding
tol erances 5 bet ween the borehdle in a glass pane and a
sub-construction (nounting), a flexible elastic support for the

gl ass pane at the nounting i s not provided, once the assenbly S

finished. the redeptiontSof2éhdl clesp | berew $10mblmgd¢hececla

2o i Slemenfieta, dacholdie: bk PR EE bR T aff&ﬂiﬁéd Furtacs

ret al m ng paocnnw@sanmg]qaaﬂaandgemugagmgomm metelaﬁnpm@reletment

surf ace, "‘he\"‘;ﬁﬁy kbﬁvﬂ‘x"?fé ”Q:d g%?ﬂs‘été" ttF‘ul[léin? akolraNces. . in

a uni on nut ce a nmot i on of

the glass pdRweend 3@ Epée ehme@ag assopaﬁe amé a wbac;canatgugaon
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facade panel 5 gaby Abe W e‘“@%’ﬁéﬁ‘@c peangdstnold with 1R ey o °o"
i Wi
common | inen HTHHTEP%gnQQ7 @ﬁgY§stVHSQeao nﬁ%ﬁfﬂ@le
i nstal | atuormwon dortheo! glagso vmnermsiUpbserbleV\/rwcth cretfgaafdt iton thecl udes an
adap 1ion anavﬁ bd%% to process tol erances of the roof or to
t her T str 3 b ged into the roof, especially for bridging
the roof ri t egt
‘ﬁ?hheﬂﬁdt‘%{;a @@;ﬂ‘ohﬁwaq‘oélerrﬁgnf%r g f?étérflﬁ . balt at a

appl i cati on; 1SS

t hrough t he smeragiqrsd@wgedsr@imme@d%rEBeQ|7584 129 A1 where a
plate of the suspension device is clamped between two
planoconvex lenses which flat surfaces indirectly abut against

20 the plate, one of the lenses being in abutment with its convex
surface at a clamping element inside the structure, and the
other lens being in indirect abutment with a nut receiving the
fastening boit.

The publication DE 296 178 70 U1 describes a solar facade

25 panel also suitable for roof covering and comprising a facade
element with integrated photovoltaic solar panel. For current
conduction, each facade panel is equipped with contact points
connectable to a common line.

The EP 0 417 303 A1 deals with a roof-mountable installation
30 for solar power production, which conception includes an
adaptation possibility to process tolerances of the roof or to
thermal stress introduced into the roof, especially for bridging
the roof ridge. Current drain is not the subject of the
application; this is obviously realised by means of a line
passing through the roof as usually done with solar cells.

passi ng



-3 - When hi ghly sensi bl e gl ass panes, for exanple in

connecti on &W%um panes for photovoltaic power production, the

bef ore-nenti oned attachnment devices do not neet the requirenents.

Already low wnd pressure, respgctively relatively inferior deformations
due to thermal developnent will lead to breaking the siliciumelenments and

to | oosing the proper purpose of the glass pane. The object of the

I nvention |§Nto i mprove an attachnment device of the before-nentioned

speci es so Bﬁrblﬁtta@lﬂlehlf@hw seqsibles glass pABESatfPFrEX2MMIE #t achnent
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'y, an'in anpi ng el ement presents,

after its e"l‘ﬁé?él EUbf A€ lﬁ%ﬁﬁbtnelst%ﬁ#@r@h@sénpﬂﬁéchﬁté@ﬁdé@icé’r crowned

surface buil r mnent astic s surfa a(gal nst which

the conpl em;oﬁt doecanenianag SReciesuse fEban eohhg
adj usinabl e wsttgss-rgeatddaptatioral ot ¢hei attachmeeabydéeiceeés bssﬂmepl ing bell

mounti ng. on @REIE 59&635?293&3 By taREefbRS Y ﬂﬂgﬂb 55#5#@ (i cul ati on

i s arrangedand thaé enrtrentothe@rdbhanidngonceeth@aassembivgis trealisetachnent

device. Acc h I (o} u her mal
stress is aggé(:)!r be Cﬁ b'[ ﬁtt'ac'&‘gm‘?ﬂ%h?’?f%w?e HHU fh%@ggs%éﬁ% é?ﬂ?(agnﬁ nterior
cl anpi ng el @q@atsmtﬁgsagg/@rbng@ rm% wind pressure or thermal stress is

15 absorbed by the attachment device without introducing stress

into the glass pane.

Another object of the invention is to provide an optimum
conduction of electric current for a glazing structure at least
partially built with glass panes including voltaic ceills.

20 The invention solves the problem with the teaching according
to claim 1.

Accordingly, an inside clamping element presents, after its
envelope surface opposite to the glass pane, a conical or
crowned surface built by a permanently elastic spring member,

23 surface against which the complement surface of an internal
coupling bell’s envelope is adjustable with variable initial
tension, whereby between the coupling bell and an attachment
bolt on the one hand and an attachment bolt and a mounting
on the other hand respectively one stiffening spatial

30 articulation is arranged and the current conducting lines pass
through the attachment device.

According to the inventional solution, wind pressure and
thermal stress is absorbed by the coupling bell's elastic
support at the interior clamping element, as also once the
23 assembly is completed, a relative motion of both parts towards



"assehbly S a relative notion of both parts towards

-4 - f%’%ggsg?ﬁgr I s possible without introducing restoring forces
into the gl ass pane. This is guaranteed thanks to the adjustable
initial tension between the clanpidg-el enent and the coupling bel | .
The repeated partitioning of the attachment device into at 5 | east two
nore spatial articulations not only provides an advant ageous

adapt ati on ré)ossi bility to _mjor building . t ol erapces, put, once
rigidy tigRRFROEErds passibieamihgut ntroducingmasieedg tACasitg dual
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f ast ened by ¢feams.of the before-described coupling bell

With regard to one inventional embodiment, on its envelope
surface opposite to the glass pane, the interior clamping
element itself can present a conical or crowned surface,
20 basically according to claim 1, the conical or crowned surface
can be formed by the permanently elastic spring member,
even though the clamping element has got a planar execution.

Furthermore, the inside clamping element is provided with a
through borehole with female thread and centring for the
25 reception of a clamp screw linking the clamping elements and
a coupling bell regulating screw linking the coupling bell with
the inside clamping element, whereby in further execution of
the invention the permanently elastic spring member is
realised as permanently elastic cushion arranged between the
30 conical or crowned surface of the inside clamping element
oriented towards the glass pane and the coupling bell’s
complement surface. The permanently elastic cushion is
fastened by means of the before-described coupling bell
regulating screw in a way that not only the permanently elastic
35 cushion itself absorbs stress introduced into the glass pane,



regul ating ' y that not only the permanently elastic 35 cushion
I tself absomggpbgséd\ﬁt roduced into the gl ass pane,

-5 - but tolerates the coupling bell's relative displacenent with
regard to the permanently elastic-d&ushion with the result that t he
gl ass pane i s suspended conpletely stress-free. According to one
speci al inventional feature, the coupling bell 5 shows on its side
oriented towards the nounting a cylindrical mal e t hreaded

extension, HRuhweleraiesh taad Complinguppelis elative displacenngat anath of the
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extension'sdgprg- , @ﬁét ?n the union n .pot - tom two convex
| enses can HOS30ENS HGOMPISTBENT: FEINTAGE aAMELCONCRIVEE PN MUt RNt . Once
t he crevenbdy Irs thigpaseedt helkebbehoadvdesagebes tmiempiwy 4 s abl e

to stiffen spbf REHR! e '16H'e3EmMPBle made of gliding hard rubber. By

doing so, in fact an additional spatial articulation has been

20 achieved between the coupling bell and the inside clamping
element and therefore the glass pane.

Yet another spatial articulation consists in the fact that the
coupling bell extension’s fore-part oriented against the
mounting is curved like a concave lens, whereby a pot-formed

25 union nut, overlapping the coupling bell extension’s male
thread, displays an inner pot bottom area curved
correspondingly opposite to the coupling bell extension’s fore-
part, in a way that between the coupling bell extension’s fore-
part and the union nut's pot-bottom, two convex lenses can be

30 positioned, their flat surfaces being in abutment. Once the
assembly is completed, the before-described union nut is able
to stiffen said spatial articulation.

In one advantageous inventional embodiment the planoconvex
lens sitting close to the union nut’s pot-bottom area forms part
35 of a nut receiving the attachment bolt offering the possibility to
screw the attachment bolt more or less into the nut with the



‘I n one advan ‘6‘62 entional enbodi nent the planoconvex | ens
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union nut's pot-bottomarea forns part 35 of a
nut receiving the attachnent bolt offering the possibility to screw
the attachnent bolt nore or less i-fde the nut with the 1999062
PC -6 - intention to realise a
reducti on or extension of the whole attachrrent device. In order to

real i se sai dnié hl al articul ati on, he nut's shaft . is di rren5| oned
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al r eady knowqypsarfd qr@' BOuMEL ok daggrﬁ;ercowpkmentar y SUredcak t R pavi ng

ac I cab atta t .of the

any i nfluence onié Q hrre
gl ass pane, Lo {\ﬁe e'?ﬁlen 1o again, ‘Acl?brq}i‘@ém?% Pﬁe&&\)@ﬁﬁ on, the
wires ef at asaambivyeadpjstabbemd adaptable and dncgy thbeassenml gass
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‘é"!‘gggbgnghe SHi¢R8tioP bundiﬁﬁd’tﬁé | Bhsabti6ANtE the PROEALIRGE WD thee hol di ng
spatial articulation built by the coupling bell and the union nut.

20 The execution of the clamping element outside the structure
fixing the glass pane, is fundamentally arbitrary; it may be
conceived as already known as clamping disc or counter-sunk
screw without having any influence on the practicable stress-
free attachment of the glass pane, thanks to the invention.

23 According to the invention, the wires of at least one voltaic cell
conducting the current pass through the attachment device.

Advantageously it is provided for that the attachment device
comprises two coupling, preferably screwable, holding discs
between which the glass pane is hold, whereby the current
30 conduction can radially enter between the holding discs and
axially exit at one holding disc. In order the wires for the
current conduction pass without any problem through the glass
pane holder, in one inventional embodiment, the holding discs
are screwed by means of separate screws preferably arranged
5 in the area of cylindrical extensions. Advantageously the wires



‘axially exit | ding disc. In order the wires for the current
conducti on aégggﬁgﬁﬂggt any problemthrough the gl ass pane hol der

in one inventional enbodinment, the hol ding discs are screwed by
means of separate screws preferably arranged in the area of
cylindrical extensions. Advantageously the wres

-7 - I nside the gl ass pane are nade of flat netal strands, which
in the area of the holding disc are connected to round wire or
standard wi i@sige tharglass panecar@madeeabifiad metak stiandsyt which in i s
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for the recqﬁét@ﬁapfs 0 Lﬁ'@tﬁ%ﬁ gl ube receiving the line conducting
the current. sulator is in this case advantageously nmounted in
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scr:]r ews conngueisentshe qgsing el mgbladtheg @cmew agcteeftfeating screw nfuhde t
the structur ereto
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el astic contact .piec avin g contacts the voltaic cells'

wires. The |rﬁ§@'\é!ﬂ<9rt %nﬂﬁ N VCFRQ the EERNtof clanp screws in the gl ass

E? P ﬁcts u? g' Sﬁxgﬁgg Btrlfs in this case a\ée%rhttageeocdsawpﬁn% n%le%”anta rc‘;?é-de the

type aperture in the glass pane, where the wires of the voltaic
cells are combined with the sheathed flexible cables. The
20 insulator displays two through boreholes for the penetration of
screws connecting the glass pane with the clamping element
inside the structure, whereby at least two radial siot openings
and thereto connected axial guiding channels are provided for
the connection of the current carrying lines. According to
25 another inventional characteristic, in the radial slot openings
are positioned springy elastic contact pieces having a leg that
contacts the voltaic cells’ wires. The insulator is fixed by
means of clamp screws in the glass pane’s hole-type aperture
between the clamping element inside the structure and a cone
30 nut.

iIn another execution example with the structural
characteristics of claim 1, the clamping element inside the
structure shows an axial opening for the torsion-resistant
reception of an insulating cage serving to electrically connect

35 the voltaic cells with the lines of a flexible tubing passing
through the clamping element inside the structure.



+ 30 hut. 4999062 PCaNot her execution exanmple wth the structural
characteristics o? claim1, the clanping elenent inside the

structure shows an axi al opening for the torsion-resistant reception
of an insulating cage serving to elBeetrically connect 35 the voltaic
cells with the lines of a flexible tubing passing t hrough t he

cl anpi ng el enent inside the structure.

-8 - Hereipafter the invention is explained in,nore detail on the
basi s of di HEFIRBIEIGH el PeeXPIAIgRb 4N 1 More HETI° on the

dgagg a[matid@éé,is ofpdiffergntt eenbotdimemtnexdenples.s Higasesffeto 13 .
adapt ati on, e r n ] ; ure 1:

a Cross- sect&%b&?%ﬂ#ag@ @Fﬁ%ﬁﬁ%ngﬂgbhmen{ tqé}h%‘% Séess'#égvi ce.
Figure 2: adaptatiomssotsbomingl tha eurrendceenagctions i kshows:

1, the glass_pane being inclined with regard . to the
mountihg. 1digureglire 3: @ cross-sectienakcviemalofvian attashmentio figure

1 W ddyiadi fi ed outside clanping el enent.
Figures 4 - 13: details of the interior clanping el enent, of

t he Cogp: : nQ?igtexlﬁé,Z:of lt_he ltﬁ@ﬁ\?@ssisiém_imli wéw according to figure t]be
screw bell o e coupling pe requl at i . - . sgrew, o
the nut receiving the attacﬁnﬁ?ﬁ gﬁgss bap‘% %%mg inclined %m rgg(?rgf t he

uni on nut, respectively in tothe mounting. perspective and
cross-sectional view. The figures 14 to 22 diagrammtically
represent t Hagewier&nt thecoreR&:sEgtionaltvieno @cegraig 40 figiser flee

adaptation of the 20 at t@ﬁﬁef@pfdiﬁédi&ﬁside clampﬁh@Ué%nééh_t. a |lateral

view of an inventional attac Vi ce.

th ?;(r:ﬁrréﬁt fii:i'?tL?ﬁgwé\Sﬂi&W g?etd;lg ?ft e Om;éﬂbﬂjtgmnrg | Oélétrgsgrt], aolfon i ne
A- A of J th Ppb'ﬁ?ﬁgglg.e”’ of the %%@!’@gﬂg aga}P%tec?i onal
view taken along |line B-B dhe screw bell of the coupling bell regulating

15 screw, of the nut receiving the attachment

bolt and of the union nut, respectively in
perspective and cross-sectional view.

The figures 14 to 22 diagrammatically represent the current
conduction, not showing the stress-free adaptation of the

20 attachment device.
Figure 14: a lateral view of an inventional attachment
device.
Figure 15: a top view of the exterior holding disc of the
attachment fitting.
25 Figure 16: a sectional view taken along line A-A of
figure 15.
Figure 17: a sectional view taken along line B-B of
figure 16.
Figure 18: a lateral view of a cover.

Figure 19: an axial sectional view of an attachment bolt.



'lfigulre 16. 1992962%6 18: a lateral view of a cover. 30

Figure 19: sectional view of an attachnment bolt.

1999062 PC -9- Fi gure 20: a
sectional view anal ogous to figure 96 accordi ng to
anot her I nvent i onal enbodi nent . Fi gure 21:

a sectional view taken along line B-B 5 according to
figure 20. . Figure 22: a top view of the inventional cr;l ass_pane.
The figures Rgure 26:i 11 ust BatSEFiN@nDEEWeANHPIOHS SO eggu e 16 free

attachnment device's adapt at gepoydiinlge usifeg t hegpssgati al inventiepgponent s
of the enbodi nent according _t fiﬁ;nre 1 wth a 10 passage for the
current conducting wres tﬁp&@q eRt attachnment devi ce.

Fi gure 23: : enpl i cal segti . S Y L ew ot the,:
attachnment d%@%’é 24! Fi éurgggﬁgﬁg[ _%%@rtf%%#ﬁseﬁgngalhqﬁ el B
represented offset 1 5 according to figurey2®0[err] with regard to figure
23. Fi éwre 25: a vertical sectional view according to figure

Fi

23. gweB2:  an ariop yew ofgheiisvestianal glass paoe. Fi gure
27: a sectjongl view taken _alon line A-A 20

accor di ng to+hﬁg&g§rQ%.23 to 46 iliugtiaiesgne e@%é“’@ﬁ@ét(?fvm@i%t\ﬁﬁﬁﬁ"t he

cur rent dr ai o Ao S O e S o ont act
pi ece. 25 %@mﬁ%ngﬁ‘?s &u{@lmﬁﬁmgﬁﬁgigﬁt Z@(\jr%i éc .'th é]

Fi gureo32: passagespéoti theviawrentt leonducting pwies  throughFi thee 33:

atop view o ' according to figure 26.
Fi gure 34: éttéeg]géélﬁghg\ﬁé?ew taken along line A-A 30
according t opjq g £333. a vertical sectional perspective view of the
attachment device.
Figure 24: a vertical sectional view represented offset
15 by 90° with regard to figure 23.
Figure 25: a vertical sectional view according to figure
23.
Figure 26: an enlarged top view on the insulator.
Figure 27 a sectional view taken along line A-A
20 according to figure 26.
Figure 28: a perspective view of the insulator.
Figure 29: an enlarged detailed representation of the
current drain.
Figure 30: an enlarged top view of the contact piece.
25 Figure 31: a lateral view of the contact piece.
Figure 32: a perspective view of the contact piece.
Figure 33: a top view of the insulator according to figure
26.
Figure 34: a sectional view taken along line A-A

30 according to figure 33.



- 10- Fi gujgg 2 pP@ perspect ive view of the insulator with

connected shrink own tubi ng. Figure 36: a perspective vertical sectional
vi ew of the i nsul ator with connected shrinkdown tubing. The
figures 37 to 53 represent another 1€nbodi mrent of the attachnent device's
stress-free adaptation while using the essential conponents of the

enbodi ment exanpl e according to figure 1 with another execution of a

passage for he cu'[srent conducti ng wi res throu%g Ee atta hment ﬁvi ce.
Fi gure 37: i cal sedt i RAEPEGIME o¥18We Ot @hn‘@ﬁy ator wi

device in perspect I ve repregephaicted. srﬁqm«ﬂw&ﬂubmga vertical sectional
view according to figure 37. Figure 39: a top view of
the cl anpi ngFedereeB86:i nsi deat perspective vertical setctionalreewi glutheso: a

sectional view taken al ong; A%S Obr\ﬁlth Peg %Phrh l&ﬁﬁighdﬂdﬂﬁnbo figure

39. Figure 41: a perspec epresen npi-ng

I
el ement | fS‘Z'C‘ti"ﬁe”f Lﬁtersu%twrtg 55 f@gﬁe&ﬁnt angthPPekitiihenborage. Fi g;rgo

flqure 42, FRbacAmEnt deylGsss pbeseien adaptation cule 1gge (a6
top view of ghseptiae d@mbmﬂgcbﬁdhe embodiment ex@rhplé‘@@!ﬁrd e:gl ng.

Figures 46 + 4 e cons ructio

ere oot e 1o bty SvitBramptidiceaatuaR G 8 5hsSHgd Tk the EifR

t ubi ng. Fi gucend@icting wires #imexighy the gitactementidevioe. t he cl anp
screw. Fi gures 50 + 51: two views of the contact piece.
10 Figure 37: a vertical sectional view of the attachment

device in perspective representation.

a
down

Figure 38: a vertical sectional view according to figure
37.
Figure 39: a top view of the clamping element inside the
13 structure.
Figure 40: a sectional view taken along line A-A
according to figure 39.
Figure 41: a perspective representation of the clamping
element inside the structure.
20 Figure 42: a top view of the cage.
Figure 43; a sectional view taken along line A-A
according to figure 42.
Figure 44: a perspective view of the cage.
Figure 45:; a top view of the cage with connected
25 shrinkdown tubing.

Figures 46 + 47. two views of the cage construction unit.

Figure 48: a perspective representation of the cage with
shrinkdown tubing.
Figure 49: a perspective representation of the clamp
20 screw.

Figures 50 + 51: two views of the contact piece.
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Bef ritfanently ﬁ@gﬂ? cﬂﬁ}lﬁﬁ% tgﬂ@p@‘?ﬁéﬁp ol éyré;‘d]g{;t,gﬁl 5§Xt ensi on

concave- cur ved

thias t tbe osprengednemaeas Wﬁ@tlﬁﬁumlmgldﬁ the iGlABAPE - bot t om

él(‘i’r’fnefhtléi1 '50 r?énm% Lﬁfé?éé rges pR”éd)ﬂ lingopeas 1

so that t 5 can % 8 R
e pen ppes dhaaurrorplainedt At pIows: B
envistopeuslisfaze %3 aputclamp tstmfewmg extendsodgolgs

AT S 8.1 R0 38 ot i CRapl o
elemendhirand tiolkis baoth clamping elements 4 and 5. For this
purpose, the through borehole 16 presents a female thread 15.
A coupling bell regulating screw 18 engages into the same
female thread 15 which screw head 24 leans on a flange 23 of
the coupling bel’'s 10 cylindrical extension 21. A preferably
elastic lens 27 is provided between the flange 23 and the
screw head 24, which lens leans on a flange’s 23 locating face
28, in a way that at this place a spatial articulation is realised
within the limits of a play 26, as shown in figure 2. For this
purpose, the fens 27 is equipped with a complement surface
29. The coupling bell’'s 10 cylindrical extension 21 beginning
in the area of the bottom 22 presents a concave-curved fore-
part 30 oriented towards the mounting 3. The inner pot-bottom
area 32 of a union nut 31 has got a correspondingly opposite
curvature, so that two lenses 34 and 35 can be arranged
between the extension’s 21 fore-part 30 and a union nut's 31
pot-bottom 39, which lenses’ flat surfaces 33 abut and the one
loose lens 34 adjoins with its convex surface the extension’s
21 fore-part 30, whereas the second lens 35 forms an
integrated part of a nut 36 receiving the attachment bolt 11

tmeen t he

3



- 12- 199 &% convex surface | eans on the pot-bottom 39. The nut
36 IS provi ith a shaft 37 extending with play 40 through a
borehole 38 in the union nut 31. Figure 1 illustrates the situation
that, when screwing the union 5 -12nut 31 on the coupling bell 10 by neans
of an exterior thread 20 in the area of the extension 21, a
generally with 12 specified spatial articulation built by both

| enses 34 and 35, can e stiffened, The nut . 36 f. &lgur? 10 and
11) has got and its conyexst leans on the RS- %Wanb hr E88 BHL 3% o whi ch

the 10 | gtisa providedovith 14 m@ftb@?sext@fm?ﬂ t Gay/rchtlmg?gas ab2 ]
area incl ude e 0 € nu i gure shows
furthernore ﬂﬂgéh{)[k ?%X' M@&f‘ﬂ%ﬂlﬂp@dl st ance sl eeve 49 i s annexed

mount i ng 3. PG JIEEEaES' $RElafiRREHRa, ik screwing the AR 1"
| ensess46 andulBlapi thegauplingbell 10 ycmﬁa@mftamc@aelrn@g thueas 48 of
the nut 43 rogpggt iyl é é8eof the ASRIN N4 4é AQS%th“ﬁza“d 47

2L oo Sl sl oo AR
uﬁlrghalggl gb: be28tiffeneeh! i The ﬁmp%‘l @df. diguad atd amgpet) fHasl g@Ftt laurlg ,

il lustrates (@Récg&s@%ﬁ%&%nn%el 3@% 5 té'%tallu% ﬁﬁ&?é’aﬁﬁ”? which t\hn%t h regard
t o t haonount attgchment albd desaorht sgrewst] ushetdeby wreneshaaness 52

articul ati ong é&lﬁ{ig{cfe:’d%??tﬁ@réﬁ%i%?%r;\gé%%&é‘%ﬁﬂe' fubBe. Figugaa of the

coupling bell Tegu SCrew s
regard to the @mqon‘uﬁbebmorelmainm thist agbodimeng ﬁe‘ﬁlsﬁ&ﬂﬁevﬁ‘ﬁﬁvﬁegard to

é ngr;zzgge 23&93& ahheké t@tl‘i’é%dth% Q{hlch sleewmlsgggle?ﬂsé of é%ut
has taken pléég%aﬁﬁﬁﬁ éﬁ ngS% 5ﬁﬁW%§|f¢ Nghi gt aﬂ
ar HD cybati |7 oncbaat@eﬂmtr%lareqﬂrovndbd lenses 4ﬁeandn¢ﬁtabut¢ﬂn@agensml n?
menber's P e r r t el enent
5 due to Ieaﬁ@h&b%ﬂn?ﬁﬁaggﬁﬂg g%?%c‘%f?owstt@% ﬁg?ﬁ fg?hg%é?@w
exanpl e acco€aunier autidhir d e tensespbadnd 7 flat surfaces 45 directly
adjoin the mounting 3. As an attachment bolt 11 extends with
play 42 through a mounting’s 3 borehole 41, here again is
20 realised a spatial articulation specified with 13, which is able to
compensate building tolerances.

Figure 2 illustrates the possible inclination of the glass pane 2
with regard to the mounting 3, with correspondingly adjusted
spatial articulations 12 and 13 and correspondingly angled in

25 the area of the coupling bell regulating screw’s 18 shaft 25 on
the one hand with regard to the coupling bell 10 and on the
other hand with regard to the union nut 31. It is visible that a
coupling bell's 10 displacement with regard to a permanently
elastic spring member 7 has taken place. That means, here a

30 non-stiffening spatial articulation has been realised. The
permanently elastic spring member’s 7 position is unchanged
with regard to the clamping element 5 due to leaning on the
projections 53.

The embodiment example according to figure 3 corresponds in
35 its essential components to the embodiment example



'35 fts ess%ggéﬁsﬁqgepnents to the enbodinent exanple 1999062

PC - 13- according to figure 1,
whereby in contrast to figure 1 the outside clanping elenment 4 is
execut ed as countersunk screw -413The axial opening is slot-type executed
as to torsion-resistingly pl ace a fork-like section of the insulating
cage in the slot 5 aperture. Another annul ar section of the insulation
cage is hold in an _hol e-type opening of the glass pane and presents

gr ooves Ofi eaﬁcmrdmg/at@lsﬂgusevmesherebyem/oc@atra eta sfigurewhi cthe
grooves are r pl eces
connect ed WOQﬁ% (Le vmr mg é@?ﬁﬁﬁ&%b‘? ),Eé‘%u{r%f‘g%dcou@@’sl nsu %‘E‘?Vr{g cage is
fastened beﬂvr?@@ﬁapba( in ﬁ§\sléﬂlgﬁ eexecdtélﬂ sttbeto@é@?ﬁr@@@ﬁn the

li

I I t [
or ovt ded befIBER Ehd K& sepion SLUTE isulAins, Cagepit o é@ief:'u”geli

the wiyes ofaperturet hAncthieri aneelars se‘ﬁimrilmrtlbeemsuiatlonstag@mss as

2nd L ht ough w@eﬁf g FietIbe HRehilig SO M Mafey PRlYs bt FiebERIS! Muo! 1
mount i ng fi grooves oeenteddowardsatie h*eres@ffﬂimvoﬁa@@eﬂsnn which

art i cul at oot RRNGHEY bGHEALEN- HIraBA> Spdds [FIA! £ cantactt Ubi o

20 According to t rnven are enera

mount ed on fniaﬁewcmraec @mbh fie eSS aflgxibl@ HpinGont wal | .
The glass p 101, ccordln t he invention in_t ernpodi nent
Showalt s nel J0%R s Aagvads s, fatendsh Dotwpen 2 aamﬁosqrgyéﬂﬁ@?
conpri si ng Hpteedhet ltdasse amﬂtthe: cialnhpmg elemédt. insidbethvel tai c

ll's 104 d

hr ough i S FeHUrBD Hhastey '4n Ty lating, TGS pto S BBBTEET 0 vt ea
In the enbodil@Bm screw anskdhpl eontact pieces sespesatively cthef witesrexfal
Sirands 109t vofiglbeceliass PRECIAAIEORTEIN LSyeRINS, dolaeang
The atk achnﬁﬁscéfét?ﬁ?deth@“@ﬁcﬂhﬁi@@%'ﬂ@t@%@ﬁﬁdﬂ&l ﬁ‘%g,tructure 108 -
oriented towsidshid\ggh!thesfi@afingandt, ahersyi peefrb®ly i the area of

the mounting fixed to the structure, another stiffening spatial
articulation is conceived through which passes the flexible

tubing.

20 According to the invention, glass panes 101 are generally
mounted on framework as glazed facades to a building front
wall.

The glass pane 101, according to the invention in the
embodiment shown, includes two individual panes 102, 103
25 glued together comprising between them several voltaic cells
104. The voltaic cells 104 are equipped with wires
respectively connected to wires, through which the current
from the voltaic cells 104 is conducted. In the embodiment
example, the wires are made from flat metal strands 105.

30 The glass pane 101 comes with several hole-type apertures
106 in which area the attachment device 107 is positioned.
The attachment device 107 includes an interior holding disc
108 oriented towards the glass pane and an opposite exterior
holding disc 109. In the embodiment example, three separate
35 bolts 110 screw the holding discs 108,109 together. The bolts



-holding di sc I e enbodi nent exanple, three separate 35 bolts 1 1
0 screw the %%Qépﬁgnﬁgcs 108, 109 together. The bolts

-14- 110 are hold in female threads 111 in the hol ding disc 108
and extend through hol es in4yhe hol ding disc 109. Bot h
hol di ng di scs 108, 109 are provideé wi th cylindrical ext ensi ons 113,
114 which extend into the glass pane's 101 5 aperture 106 and in which
area the bolts 1 10 are arranged. Separ ate washers 115, for exanple
made from rubb@rare hold in feptalst threaaised N4l in Hre hiolding disdbd08andt he gl ass

ane 101 an ' qfﬁf The exterior hol ding

8i sc 109 hage)é%etndaﬁh%%@'ﬁg{g&§%gni n ﬁ‘s’p‘%g C}gc%:reﬁlpgf. The opening 117 is

2 Tbol -t ype o ARG, 18ES 11US 109 ar ?"‘?ﬁ’?é‘?ée‘é’ﬂm%;g‘mgﬁ'”ead o

uri ng the. | SKEISIAnSod 16 146 WHiSR @Rt into dherdlssiBAne's 101di scs

108, 199 ar egpereseatV6 Emd i Whietcarsa thetboitdd 14 amﬂﬁamgﬂane 101 by
e I rke

means of an attachnent bolt 120 to framework or )
Subsequent | ySeparat® uplasiers1 25t 5 ofopcexample made frommdubtier aord cabl es

coupl i ngs 12821 plierial e thSsEMted bend¥mthsrofes fRng 3P ahkr™ The
Never t hel essthe heiging disase1882d09. wel ded connecti on. In the
enbodi nment efEnple according to figure re is an interior

6, th .
hol di ng di scl NEsEKIRROT NQYJAIRG@SCt bR das BOtsaRuePePtNg 117 IMad$ provi ded
The ‘atrachone il ¢ 1op0BRNING oY, & CSMBpEIaNIth & ol e It o1 di ng
e attacC .
fhoe 195 of PSR dngagesis Colnterihygad, o™ &g Filerliors®
cl anpi ng mancenformedxXaotire cover cagpdlé 127 or the like is formed in the

head piece 121 by ~ which the attachment bolt 120 is screwed. Wth
regard to thBuring theainstaitation bof the2glashepanedilfy ,dbeth1bselding

assomply ARG 108, 100 5r°h28A ARHETRdRd TogkMncy “ﬂ@b*ﬁ%"@%! ved as
hol | oWscyl i nganeaﬂé? by means of an attachment oPt 1 8 to framework or
the like. Subsequently, the couplings 125 connect metal
strands 105 and cables 124, which together with the wires
form the current conduction. The couplings 125 are preferably
executed as plug connectors. Nevertheless it may also be a
20 welded connection.

In the embodiment example according to figure 16, there is an
interior holding disc 108 that is coriented towards the structure
and provided with an oblong hole through which extends the
attachment bolt 120. The attachment bolt 120 shows a head

25 piece 121 leaning on a holding face 122 of the holding disc
108 and retaining the latter in clamping manner. A hexagon
socket 127 or the like is formed in the head piece 121 by
which the attachment bolt 120 is screwed. With regard to the
attachment bolt 120, the holding disc 108 is displaceable over

30 the oblong hole’s 119 length, thus compensating assembly
tolerances.

The attachment bolt 120 is conceived as hollow cylinder and
with an axial continuous opening 123, through which extend
the cables 124 connected inside the aperture 106 via
35 couplings 125 to the wires 105 and which built together with



wi t h .an axi al i us opening 123, through which extend t he
cables 124 c&ﬁ%%@g‘g&m de the aperture 106 via 35 couplings 125 to the

wires 105 and which built together with 1999062 PC

-15- the latter the mﬁres_yquucting the current fromthe voltaic
cells 104. In the execution exanple according to figure 20 an
att achnent bolt 120 is screwed into a female thread 126 in the

hol ding 5 disc 108. The attachnment bolt 120 in this enbodi nent

di spl ays at thigelatter thenwvieeheomghrctang ke clavent from thikeoltaic cellsal | owi ng
to engage a .L@zfagon socket screw key. To avoi d oxidation of the
wires built metal strands and the cabl es 124 conducting the

current in e eseutidif examRble'a8cdPding e figurB2@RM Attfshihar e
P e At § ey ead b g ool 1
fT_h;at Wi § eslggmi@@ctﬂm E E%Fhﬁyraﬁathmal baltemlz@ inhethag t @hb@@ﬁmentS

| I Ngs . n | a exi
0 A GRHATE o e ol ibon, R PRI he® 120
For this reaaliowingéoengagea bexagon sopkeasanew key.  connecti ons;

furthernore the connectors are protected agai nst damage. In
t he enbodi neho awaithbxidation d:bfngm witeglwl by metabstrand® and dheachnent
devi ce 201 %éﬁl@é"ggﬁ @bﬁagcgﬁ%egﬁé’%u? 1Pirf thé area ftﬁﬁ”@bhgg ge! !

regul ating screw 2 rovided \u athro , : greoe { i th
cegt rithg. ° fé et%@@%@re&ﬂﬂﬁo@ﬁ RHE filled in Y@& @'@bﬁ;ﬁr@%é) t hr ough

borehol e 2080w Tékectrsal iGandattivity, for eramplel veagcoewal a3irgheticl | kew se
described in_fi

r a 25 cl anping el enent 214 inside the structure
with a couplmgﬁéﬁl I:'Ike PO%YU&@EE?”%WE t%rough borehol e 206 with centring is
penetrated f . . | ubi | ting
t ube, which ?ﬁe W'relsncéé@gj}a:lt@lggﬁ.@ﬁw%ﬁlﬁg%@%I%a?b{k?—cﬁ{)g#g%afgﬁ% connect s
to an filtings 40¢r betweenHbherhotdingodisesst08g 109 anghakiallys exitnkdown 30
t ubi ng; 208 | i b ' a '
pl ace(:i]‘z:onnect‘?}ffr‘gu@iq;1 i@#ilﬁgeggg%glamqgggtg%; %‘ﬁgc@yﬁ%%@ﬁ}%@ bolt

5 . or ﬁus reason, there are no optical unpleasant
connections; furthermore the connectors are protected against

damage.

In the embodiment example according to figures 23 to 36, an
20 attachment device 201 clamping a glass pane 202 exhibits a
coupling bell regulating screw 203 provided with a through
borehole 206 with centring. In the same way, a floating screw
205 presents a through borehole 206. The coupling bell
regulating screw fastens, likewise described in figure 1, a
25 clamping element 214 inside the structure with a coupling bell
222. The through borehole 206 with centring is penetrated for
example by a shrinkdown tubing 208 or insulating tube, which
in focal plan in the upper part (cf. figure 25) connects to an
insulator 210. The wires 207 passing through the shrinkdown
30 tubing 208 lead as far as into the insulator 210 and are at this
place connected via clips 219 at the contact pieces 218 to the
wires 211 of the voltaic cells 212. The insulator 210 is
arranged in a hole-type aperture 209 in the glass pane 202,
fastened by means of clamp screws 215 extending through the
through boreholes 213 in the insulator 210 and into the



5mﬁreé 211 ofagg§g§i Lc cells 212. The insulator 210 is arranged

in a hole-ty 209 in the glass pane 202, fastened by neans
of clanp screws 215 extending through the 35 t hrough boreholes 213 in the
i nsul ator 210 and into the - 16 - 1999062 PC

- 16- cl anpi ng el enment 214 inside the structure, and is positioned
between the cl anping el enent 214 and a cone nut 221. The I nsul at or
210 itself displays radial slot openings 216 and axi al gui di ng

channel s 217§:Iampnw3elemeatt21p4 enside 1Beagrusture, aandnige pasitionedr adi al
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receive a fopkol i ke section 310 of the insulating cage 15 307, which is
posi tioned mnt "its annul ar section 309 that protrudes over the

clanpi ng el effeith @&e&lt eXdrf Ié’r?lcd:é‘rcﬁﬁg to ﬂquﬁ%erﬁ?” 3%? h the

gl ass pane 314. The in ? ves 'ori ent ed
Lowards the @ r@@m?@féwqa 0T Gaeping a glassiRanBs3 A RFESING: Boves -
prtef glrlablhy Seltfam m@aa:iéﬁ')enﬁG@ZQmSIdepﬂﬁe tstmtﬁdr@tnwm@h @O%ﬁf?utfédfﬁes 313
establishing . the electric en Wi res e

vol tai c cel |E\”@b énﬁxtarlec’penmg &n%lr%e gﬁ) 3)"11 WWWU31§Q 306. An
i nsul ating rceptrally engagessbiynimeded [oft \aeethread 6I1£m schewaXi®l and t he
cont act e spe tihe c cells
304. ew‘ﬁ e??oanéllﬁég éé)x edr;[sﬁ)&é 3@n¥\n éﬁﬁe | NSU att!isng\ég%ltg)fH 307, the
shri nkdown t[ﬁﬁlﬁ@ng@ﬁfe@eﬁ@ achesistlike sarliont3101ef the thgulating cagehe above
descrijged at gaghmamicHeld codiibried Wit 18 tévmhmatwsecuon 309 gt he

| ass panes el asticlt oes ede their freedom
g ass Panes mfotibasareh the.danibing ehI5er 40R 1o e EXBSaST s BBhoe,
devi ce meansapeaptrat BO8 obthéeglass pane 314. The insulating cage has

got grooves 312 oriented towards the wires 311 of the voltaic
cells 304 in which grooves - preferably spring loaded - are
20 positioned annular contact pieces 313 establishing the electric
contact between the wires 311 of the voltaic cells 304 and the
wires 305 of the shrinkdown tubing 306. An insulating ring 316
is intended between the clamp screw 315 and the contact
pieces 313 respectively the wires 311 of the voltaic cells 304.
25 Via a tenon-like extension 317 of the insulating cage 307, the
shrinkdown tubing 306 is detachably linked to the latter.

The above described attachment device 301 is thus suitable to
maintain the glass panes’ 2, 314 elasticity, as it does not
impede their freedom of motion and thus neutralises forces.
30 The inventional attachment device means adaptation to the
structural facts and thus not rigidity of the material glass, which
forcibly leads to its destruction, as it is the case in the
summoned state of the art.  Furthermore the optimum
conduction of generated power without requiring separate
5 ductwork is made possible.



structural facts and thus not rigidity of the material glass, which

forcibly | ead®990624PGestruction, as it is the case in the sumoned
state of the art. Furthernore the optinm conduction of generated
power w thout requiring separate 35 ductwork is nade possible.

- 17- For any application of punék I form suspended gl ass panes, whet her

i nside or outside, whether with or without voltaic cells, the attachnent
device is suitable for stress-free assenbly and al so for stress-free

per manent opg@t i s nded alassl
Ref er ences: any apphcaﬂon Of punChﬂDFEVluspe ded g $anes,

pane whethe@nSIdﬁ&(nppf@de, yﬁeﬁ}ertwgﬁsqnp withput voltaic <2:ells
cl anpi ng el erthatattachment device is suitableifog stressftee assembly and 6

5" Compl emdt0Jar sifgssfree pefmandifBBRRAigN, 70 0p2™ Y P

coupllng bel | 11 attachnent bolt 12 spatia
articulation 13 spatial articulation 15 14
envel ope surface

glass



15 female tHoemhe2 pC 16 through borehole 17

clanp screw 18 coupling bell regulating screw 20

19 permanent|ly el astic cushion 20 exterior thread

21 cylindrical extension -18- 22 bott om 23 fl ange
25 24 screw head 25 shaft 26 pl ay
27 lens 28 locating face 30 29 corr![ol enent
surface Q fore-part 31 uni on nu

32 internal REfPrgo ct‘%m area 33 flat surface 3537 hatt 34
| ens 135  &fBEhment device nut S

38 bor ehol e 402 I gg % ttom 40 pl ay

1999062 PC glass pane P - 19 41  borehol e

42 play 43mounting fixed at thazstrmmmeer nut 5 45 flat
surface 46 claampmg element 47 lens 48 conpl enent

locating face clamping element

3
4
5
6 envelope surface
7 permanently elastic spring member
8 complement surface
9 inner envelope
10 coupling bell
11 attachment bolt
12 spatial articulation
13 spatial articulation
15 14 envelope surface
15  female thread
16 through borehole
17 clamp screw
18  coupling bell regulating screw
20 19 permanently elastic cushion
20  exterior thread
21  cylindrical extension

10

22  bottom
23 flange
25 24  screw head
25  shaft
26  play
27 lens
28 locating face
30 29  complement surface
30 fore-part

31  union nut
32 internal pot bottom area
33 flat surface

35 34 lens

35 lens

36 nut

37  shaft

38 borehole
40 39  pot bottom

40 play



49 dlstance
bor ehol e

101 gl ass pane 15

pane

| eeve 10 50 female thread 51 pocket
1999062 BE€ wrench areas 53 projection

102 i ndi vi dual pane 103 i ndi vi dua

104 voltaic cells q1g. 105 netal strands

106 hol e-type aperture 20 07 attachnment device 108

hol di ng di sc
111 fenmle thread 25
ext ensi on

41

116 cover cap 30 42

119 obl ong hol e

35
cabl e

oﬁ*g

127 hexagon socked5

- 20 -

10

15

20

25

35

40

46

47

48

49

50

51

52

53

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
201

109 hol di ng di sc 110 bolts
112 borehol e 113 cylindrical
horelgle ndri cal extension 115 seal
play 117 openi ng 118 projection
120 attachnment bolt 121 head piece

|ngngLr ace 123 openi ng 124
25 €8up @rn@U 126 fermal e thread 40

flat surface201 attachment device
&% gl ass pane
lens

complement locating face
distance sleeve
female thread
pocket borehole
wrench areas
projection

glass pane
individual pane
individual pane
voltaic cells

metal strands
hole-type aperture
attachment device
holding disc

holding disc

bolts

female thread
borehole

cylindrical extension
cylindrical extension
seal

cover cap

opening

projection

oblong hole
attachment bolt
head piece

holding surface
opening

cable

coupling

female thread
hexagon socket
attachment device



203 coupling 1399086 ting screw 204 uni on nut
205 floating screw 2?@ 206 t hrough borehole with centering

207 wire (sheathed fl exible cable) 208 shri nkdown t ubi ng

209 hol e-type aperture -20210 insulator 10 211 wire
212 voltaic cells 213 t hrough borehol es 214

cl anping el enent inside the sturcture 215 cl ﬁrrp s;:rew 15

216 radial slot [ 217 axi al guiding channe

218 contact pi oce 202 Qﬂass_pan%lg clips 220 leg 20 221
cone nut 203 2 eouRling bel megulating screw 301 attachnment device
302 cl anpi ng el em3d4 i nmiida mide sturcture 303 axi al opening 25

304 voltaic cells i w res of the shrinkdown tubin
306 shrj nkdown tul%g'gj floating Sépéwhgg7 jasu| ating cage 9. 308
aperture 30 sdrough horehqle wish centering 310 fork-like section
311 wire 207 ydipe dsbeatised flexible cabl@L3 contact pieces 35
314 glass pane 208 shrinkdt\enaLgimgscrew 316 insulation
317 tenon-1ike exbepsi Pdle-type apertur 18 thread
210 insulator
10 211 wire
212 voltaic cells
213 through boreholes
214 clamping element inside the sturcture
215 clamp screw
15 216 radial slot opening
217 axial guiding channel
218 contact piece
219 clips
220 leg
20 221 cone nut
222 coupling bell
301 attachment device
302 clamping element inside the sturcture
303 axial opening
25 304 voltaic cells
305 wires of the shrinkdown tubing
306 shrinkdown tubing
307 insulating cage
308 aperture
30 308 annular section
310 fork-like section
311 wire
312 grooves
313 contact pieces
35 314 glass pane
315 clamp screw
316 insulation
317 tenon-like extension
318 thread



baﬁ‘éj I ncl udﬂﬁg%beé]i E%?i " one ﬁ;fﬂmm”\ﬂﬁﬂuﬂm ,m{l aw_g![ ﬁs\?\ﬁ' res

conducting the current, at a nounting fu xe 0 & Sstructure
with one 5 out si de and_ene_inside cl anping el ement_fastening the
gl ass pane between them and a support of the naRE|E hent devi ce
at the inside clanping el enent, tsat rn that the

i nsi de cl anping el enent (5), on ij wa'p ade (6)
opposite to Hée@teGIaIHaSe 10 (2, 101 —3T4), presents a

coni cal or crowned surface(envel ope surface 6)made of a

permanently 4, Attachméﬂtaaévrqé%rrw §8%hand) ineRidIng #bijglseurface a

coupling bell (10) interyor.envelope s conpl.enent .

surface (8) is ad GNIGLHBITACI] YOURIGLREN MYk alvitehseanducting the a

\(Aﬂ)thafj ?ﬁt wetetn t gureent)! fahga belduritify fixgdato a structure witht Wg nt bolt
a e attac . . i-n

respectively one sﬁmgw%tj%biﬁ Hﬁ]ge Clamping elﬁﬁ%ﬁhfgﬁt@%ﬁngl&‘é 13) is

real i sed and that tdlassi pane between theondand ng tSuppontrepft fwess

r
th h the attach : hgekds don 3 2.
At'[gggment edgvi 22 ?E{cgo(% ir1eg51_tt geé’ll%?ma??w(‘:%:rlé p(aerl?CgIgg%BHTg Qf'ément, I n that
thefi nsi ((ji4;:I anpi n%"@mﬁg I ﬂé@hﬂ@%ﬂ?séd% clamping elemszorﬁ_r(@él ogre
surtace Opposigre itsCenvel @%%rt?@é opposite to the gla i

crowned surface (ﬁgﬁl §§§,§55§?0‘313¥§ 2(5 g At t %Ent evi ce

accordfng to cl ai , 'Pfese%ﬁa@a&%l@iggr nC{PWN8he i nsi de
cl anpi ng el enent (Surface (envelope puaface s6p blilolgh dqyetmbadrith) wth
corew 0 2 elastic spHEE MePRE (FhrAonfist SER 880 & 307
coupling bel | regulCauping doetv ((IIB)interiorn@ntve&preispl(%gcomblement _bel |
(10w tne 157 ot Skl saptatie gl S0gRTp oo
permarént |y el asti @ cvali dhat ibgtween the coupling pb@@e ®rtaREn ame

interior clanping ettaEmineht(bdlt (11) and the attachment bolt (11) and
the mounting (3) respectively one stiffening spatial
articulation (12, 13) is realised and that the wires
conducting the current pass through the attachment
20 device (1, 107, 201, 301).

2. Attachment device according to claim 1, characterised
in that the inside clamping element (5) presents on its ~
envelope surface (14) opposite to the glass pane (2) a
conical or crowned surface (envelope surface 14).

25 3. Attachment device according to claims 1 and 2,
characterised in that the inside clamping element (5)
presents a through borehole (16) with centring and
female thread (15) for the reception of a clamp screw
(17) connecting the clamping elements (4, 5) and a

30 coupling bell regulating screw (18) uniting the coupling
bell (10) with the inside clamping element (5).

4. Attachment device according to claims 1 and 2,
characterised in that a permanently elastic cushion (19)
is placed between the interior clamping element’s (5)

This Sheet Has Been Repla

e



oni cal or crowned surface opposite to the glass pane

1
R o (3 e s S
characterised in that the couplinggell (10) on its si
oriented towards the nounting (3) presents a cylindri cal

extension (21) with exterior thread (20) between said
extension and the coupling bell (10) in the area of the

coupl i ng ]?lel |''s (X@mnibal ornerRenedssudater oppositel tovdhe glass pane
r nt n I
goLSI | (ra]g be?l g?eéﬁ%é\tl @@WQI% bt §W‘ b?g:%n%@&p%hé %C%é§ ce
according tg clai mﬁacﬁﬁ?#ﬁtcﬂéﬂliéé’(éccordmg to any & bf‘tﬁéaélaﬁn%' 26) s
n

desi gned between the cou screw s flange
(23) gand a shaft ( EQhar;Cte”%eﬁ in thaittth&ﬁ%'ﬁﬁ @ebﬁﬂe"]%c@%dﬁsn@d% clains 5

‘32? ngnlfhe 1 anad @d%waegsltnetm@umlrvq $8) presehtd é%yllnﬁdﬁt:éﬁ??ﬁg
screw s (18) scrg\ﬁ’&ég)& (?54()2% Xégﬂo et}f\‘trﬁéghﬁ%ﬂl %%RW%% g@ﬁfdl ng to
claims 5to 7. extensxon anddher eouptingebelin(tQain théozrea of freece (28) of

he 11092 20 couping bl 98) SRS PRRTI SRl Bl =

Attachment device Q{'&@ fignge {R3) &O%Uﬁﬁ@fbﬂ'ﬂ@rsch'@av head (24) of in that
a forg-part (30) hetﬂmﬁoﬁglbé]gr?gw Og%@}ew (18). extension (21)

IS oriented towar ting curved concave

| ens- shaped§, AttaBhment ﬁé@iﬁ@raccmimg tecektifi ) dlearvterisddie cl ai ns

évte(rjl appi ng the eipem%h%{ 2(2?3 5SI gifesc' e@oﬁott 2 ke rél 88"'?3 mg( 3beI |

(10) extension (2ell régualating screws ﬂalngea(zb))anﬁoa Shaft (25). bottom ar ea
(32) displays acurvature opposite with regard to the
fore-part (é@) of Atiachpigni ngewias acpmoghng to claims %xasfsi6n (21).

11. jsAttachnent qgyd di 1 see

I n thlat bet ween the %r((;a;tetéggtrep zg § %E%'@goglﬁrﬁr?%(g?? g anged
etween the Iange ( e couplmg bell
regulating screw’s (18) screw head (24).

8. Attachment device according to claims 5 to 7.

characterised in that a locating face (28) of the flange

20 (23) and a complement surface (29) of the disc (lens)
(27) describes a conical or crowned form.

9. Attachment device according to claim 5, characterised
in that a fore-part (30) of the coupling bell's (10)
extension (21) is oriented towards the mounting (3) and
25 curved concave lens-shaped.

10. Attachment device according to any of the claims 1 to
9, characterised in that a pot-like union nut (31)
overlapping the exterior thread (20) of the coupling
bell's (10) extension (21), which union nut’'s inner pot
30 bottom area (32) displays a curvature opposite with
regard to the fore-part (30) of the coupling bell's (10)
extension (21).

11. Attachment device according to claim 10, characterised
in that between the fore-part (30) of the coupling bell’'s



bott om 1999062 P& ea (32) are arranged two pl ano

35) abutting with their flat surfaces (33). VI ce
according to claim 11, characteri sggl 5 | n that the pl aﬁoconvex
| ens (35) abutting agai nst the union nut's (31) pot bottom
area (32) forns one conponent of a nut (36) receiving the
attachnment bolt (11). 13. Attachnent device

according to clainf extems:ohe(zﬁ)eanmthe union nutsr(3t1gqtotabett@hh (37) of

the nut (36) ext | 38 th
ot bot tom (39) ﬁ?gf%%” 3of'dté arranged, tyyo pfaHGEGIVEX RER, (3t 11 11e

Attachment devi ce 3bpabiittipg: withriheir ﬂahsuasfaness(:i )o 13,
characterised in that the attachnent bolt (1 1) extends with

a play (42) t%rougﬁttaomnsntw@ma)amorﬂmg to clalm 11, chaﬁaqtarw@d(s) and
the nognting (3) i métjlthé”ﬁl%noconvex lens i}e O%‘tﬂtlﬁg ?gatﬂéi)t

- 23 - (10) extension (21) and the un !ZI 31) pot

counter nut (44), where tween the nut

(43) respectively HRION hut's (31) p@o@ﬁ%@”hu?r?§4?§2 QHMNBhORher hand

the nounting 20 component df,a inute(dd) cesemm?pttm/atmtmnemlmhconvex
| ens (46, {111 47) abutting with its flat surface (45) against the

nounting and the n (43) and the counter nut (44) are

d dt th
feoart o o enchBctBnEElice YEIRGROCIAN 12, characterised M 11
of th&®claims 1 toin that a’shaft (37) Of:hﬁﬁaﬂﬂérﬁ@demmﬂatWzﬂimmaunce

sl eeve (49) is through a bae! B 8) ot Sﬁé”pot ftfbt}cﬁh‘i (Qéf)of flegei vi ng

t he mif(tt?‘ts 11) and the nut (43) ‘retaining the
nounting (3). 30 UNKEN Tdchment devi ce according to any of the cl ai ns

(1 4; OI s desi g1ndéd asAMP%G%éi%e\@baegC&&& E{%t tot %&D{ ﬁﬁhgnp@ﬁ"\%p Je glcgpginhg

to any of the clai#8, 1characterised in that5 thehaatachmertl baoltt fdd)t he
out Z{N_?# clanpi ng epgiBids With a play (42) tAtolghdg PSrabIBs( LY Braunk
mounting (3) and the mounting (3) is positioned
between a nut (43) and a counter nut (44), whereby on
the one hand between the nut (43) respectively the
counter nut (44) and on the other hand the mounting
20 (3), in each case is provided one planoconvex lens (46,
47) abutting with its flat surface (45) against the
mounting and the nut (43) and the counter nut (44) are
designed to present a complement locating face (48)
with regard to the lens (46, 47).

25 15. Attachment device according to any of the claims 1 to
14, characterised in that a distance sleeve (49) is
arranged between the nut (36) receiving the
attachment bolt (11) and the nut (43) retaining the
mounting (3).

30 16. Attachment device according to any of the claims 1 to
15, characterised in that the outside clamping element
(4) is designed as clamping disc.

17. Attachment device according to any of the claims 1 to
15, characterised in that the outside clamping element
35 (4) is designed as countersunk screw.



- 24 - t t achment device'according to any of the clains 1 to
17, char acterqgs%%é?f hat the current conducting wres

| east one voltaic cell (104) extend through the jmmwg’“ﬂﬂﬂ m"’
device (107, 201, 301). 5 19. - 24ttachnent device ac

the clains 1 to 18, characterised in that the sheét voltai'c
cell (104) is or several sheet voltaic cells (104) are

i nserted etween two individual panes %102 103) of the gl ass
pane (101). 18 éﬂachmenhaﬁme acgoudingctpann gt ttheashaiats théocl ai ms 1
to 1917 cbpbrsERIriged in mhéhmetdwrém é@hﬂﬁ'@‘tm‘éeWWés 61&07)

orof er abl v scr ewedit 1 ERRkg OBE WLRRERh &R nel09) Extend thiguah e (101).
whereby the w res aua_dhmen’gdelvmé_mO?, 201, 3018)urrent ra_dl ally ent er
bet ween the hol ding discs (108, 109) and axially exit at one

of thes hol dit® di sRttachesgnt devucezaccordmngatm ofidhecelainoridimg to any

of the claims 1 tojg characten§eaqn ﬂfh”l ffe $H bﬂa e Ieggdiﬁﬁ ding disc

(108, 109) enS|on
stretching 20 or sevaﬁal i gheedn Vé}i’&&'ﬁur‘ée @06306) tass gﬂ'@@ﬂ@ﬁne (101) .

22.  Attachnent dsgjgee ﬁCﬁNbdim?\éfdrgjga?lgrlﬂgggz 82'?1%5)3 bfthe glass e

21, characterised |n t ,{
screwed by neans p@rﬂa )e bolts (110) which are preferably

25 Bt actint Eéﬁﬁ%b@%@%\hﬁ&#ﬁ#@ﬁe tg.any of (e SR 1 o1 11

22, characterised 19, Oharacherigedein ctbabldba a@tacmwnent device (10@yrrent

pr esent coupllngs n e f I Lscs (108,
109). 30 l(A"ttac é t Bde@(lﬂgg1 cco d (:1I0a9 tE%? e ara eri sed
in that the V\A res @@ualﬁdlm@ ferrblyuseeawed, ofixing: bainegn them

Ce|t ||S (t104)d' n5'185 & h @ﬁ (Wﬁ@rebyetﬁédwmé‘fs fddiducting the g
?ﬁzg) zforggbfeg (1 5r§' J@gﬁguﬁr%é'{eer Btween e R holding discs (108 oupt1ngs
109) and axially exit at one of the holding discs (108).

21. Attachment device according to any of the claims 1 to
20, characterised in that each holding disc (108, 109)
presents a cylindrical extension (113, 114) stretching
20 out into an aperture (106) of the glass pane (101).

22. Attachment device according to any of the claims 1 to
21, characterised in that the holding discs (108, 109)
are screwed by means of separate bolts (110) which
are preferably arranged in the area of the cylindrical
25 extension (113, 114).

23. Attachment device according to any of the claims 1 to
22, characterised in that the wires conducting the
current present couplings (125) in the area of the
holding discs (108, 109).

30 24. Attachment device according to claim 23, characterised
in that the wires conducting the current from the voltaic
cells (104) inside the glass pane (101) are made of flat
metal strands (105) which are connected by means of
couplings (125) to cables (124), round wires

35 respectively standard wires.



- 35 Lvely standard wres.
- 25 - 155% b(ittachment devi ce according to cl a”m"#m"m"ﬂmumll
characterised in that the couplings (125) are executed * ¢ L m sdSa
connectors. 26. Attachnentpsgdevi ce according to any of the clains 1
to 5 25, characterised in that one of the hol ding discs (108)

Is retained by an attachnent bolt (120) executed as hol | ow
cylinder and_through which pass the cables ) (124) of the wires
conduct i ng tBb. cur Abachmentt rdevice according ol telaimsel23 ©rof4, 10

27.  Attachment dey£:8c8868661 iRdt &l i } 96h S4deS ¥hecuted
in that the attachnent bolt 2 ol ds the or? I Ng sc
(108) in a cl anpi n@S$BRRBECLOrS. 28 Att achment device according to

claim 27, chapacteryse . in.that the attachnent bolt, (120)
ext ends t hr ogéh an A Ehment devics, AGHQTABIS t?laﬂﬁ)oé & ﬁamﬁdi di sc
(108). 5 29. 25\tc¢haracietiseelvirr that ooedofthe heldngfdisbs CIG8)s 1 to

28, characterised i f.th | | S S/46HR9
presents an axi al (BSe'H%%B\%i%)? %%vgﬂgghgbggt 3%1%‘{; (12163 Xecul(ed( ff‘6). 20
30. Attachrent déolioavacybndengand ¢heoughowhishr pass ithed cables
i n that the openi n%%h}?b"iﬂ‘i%"i@‘(”e%@aﬁcﬁnée%ecurmm from th t hr ead
into which a bolt-I'ike’projectiio 11 0 he cap F116) S
screwabl e. yﬂtalg»ﬁél& }Qe‘ibt device according to any of the claims 1
Wh R § nouPhe g MRS GRTES BEobhBnd 5 cfl U, SrerdRlelised | 50,
t he vvid_res are Ierr’_oedlldetttaitrlhe atiashneent belt (120) holcmf.thehlﬁotcﬁn NEHSIC ﬁevi ce
according to claim : A in that polyurethane is
used as gynt heti c r@gjgr)ﬁﬂlaé e%ﬂb'ﬁg%ﬁann&rt achnment device according to any
of the clai lto i i | | ; chment
ol ¢ (120) 28" | Altachment deyiceiacbBRIRG £ LREM 27, ctirerfBrskl”
in that the attachment bolt (120) extends through an
5 oblong hole (119) of the holding disc (108).

29. Attachment device according to any of the claims 1 to
28, characterised in that one of the holding discs (109)
presents an axial opening (117) covered by a cap
(118).

20 30. Attachment device according to claim 29, characterised
in that the opening (117) is equipped with a female
thread into which a bolt-like projection (118) of the cap
(116) is screwable.

31. Attachment device according to any of the claims 1 to
25 30, characterised in that the aperture (106) is filled in
with an insulating synthetic material, wax or the like

and the wires are embedded into this material.

32. Attachment device according to claim 31, characterised
in that polyurethane is used as synthetic material.

30 33. Attachment device according to any of the claims 1 to
32, characterised in that the attachment bolt (120) is
designed with a hexagon socket (127).

34. Attachment device according to any of the claims 1 to
33, characterised in that a coupling bell regulating



34. Attac Vi according to any of the clains 1 to

33, charact mgg?nbﬁat a coupling bell regulating

- 26 - screw (203) and a floating screw (Zojmuu l

f ast ened by a union 2% -(204) and can be conned® ?’ﬂul mﬂ',””m
attachnment bolt, presents a through borehole (206) with L
centring for the reception of a flexible tubing 5 (shrinkdown

tubing 208) with a sheathed .flexible cable .(207) conducting
the current. scraw (20A°t)t%<§raeﬂpa&@g §§r%Wc@Qﬁ)méh?§'%i§Szﬁn¢%e cl ai ns

zlirﬁgn ed bya ?nrmgﬁclhggis%y;a'@sﬁ?a%azﬁnbgng?lmtedz108¥hé?209) and
10 7" hat «nattacnsBeqBolt pr88RBS & fLebialihBitli {2GR) with

g:(r)]nnlect g? Eglg?e sbeﬂt.r‘mgl fﬂoafxiti.ie q’&%ﬂetipﬂldrsm()f | @i cﬂle_x1blg tubingf tthge
Tt (101" Crinbyg R i bR B8
provi ded 15 (2QW7} songavictimgotigh cobiédMol es (213) for the penetration of

the clanp screws (215) fastening the gl ass pane (202) X with a
cl anpi ng el nt (é\ﬁﬁﬁhfﬂ§ﬂ@|éje\ﬂﬁes@@8@fd§ﬂg. 0 an O%Eﬂ?.e claimsidni@nt devi ce

according to any oB4t sharhetemsadtin that an insulator 391 Mhier aptegtge@d in that
t he insul at or (210? presents

at 20 | east _two _radi S| gt
opent ngs (216)  andid 188 BARE'S (202) hole-typérihaittel B259) A0dconnect ed
t]9 tﬂﬁ) rFSpeC_tiv?e thati ahe wires (211) ofl t7heopelt'a'rtg cells) (Zbﬂ)taeereCﬁption
of the electrica ameidt achnment
devi ce accordi ng t80%1?0&?%@&%#“5?‘%@%@0ﬂ?%ilblé) cables <29§,§ '(r:] éfééct erised
in that springy el 8% insdlatee(210). col l ectors (contact piece
218) are installed,in the ra

di al. , sl ot .openi pgs (216).
500 “htacralnt - abiRcRER s Vige aoaaiding toany B dberclms 1t
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et ween e Ccl anpi ng,,e. ene NSl e rucrure and a
cone Gt (221) 11 i RE QrgbothhptSRbics (213) for tag peh8tratin'f
the clamp screws (215) fastening the glass pane (202)
with a clamping element (214) inside the structure.

37. Attachment device according to any of the claims 1 to
36, characterised in that the insulator (210) presents at
20 least two radial slot openings (216) and axial guiding
channels (217) are connected to the respective radial
slot opening (216) for the reception of the electrical
wires (207, 211),

38. Attachment device according to any of the claims 1 to
25 37, characterised in that springy elastic current
collectors (contact piece 218) are installed in the radial

slot openings (216).

39. Attachment device according to any of the claims 1 to
38, characterised in that the insulator (210) can be
30 fastened between the clamping element (214) inside
the structure and a cone nut (221) fixing the glass pane
(202).

40. Attachment device according to any of the claims 1 to
39, characterised in that a clamping element (302)
35 inside the structure presents an axial opening (303) for



- 40. AttacBWxgﬁe according to any of the clainms 1 to
39, characteri hat a cl anpi ng el enent (302) 35 I|“III|"II"“I”"IﬂllHﬂlthe
structure presents an axial opening (303) for

- 27 - the torsion 2gsistant reception of*an®irsulatfng* cage
(307) serving to establish the electrical connection of

voltaic cells (304) with the wires (305) of a flexible t ubi ng
(shri nkdown tubing 306) extending through the 5 . .clanpi ng el enent
(302) inside the ghﬁjd@[ﬁl@n resistamt . receptiabh@énandéNsdiatii@ocagay to any

cage (307 ) S O a1 a
gl gss V(Hgﬁi@' §e(”§1i$aﬁgl \é’?ﬁh &Eea[%'trﬁﬁr gét)§88§)?a%dﬂ§?(' € ork-1ike
o sectitubifglshnnkaowed tubind\SUBRmitepciigiOUGIDte
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towards = 41, Attabhfnghf BvicdHcordifg 1P Drld SIaRE)1 1Br e
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42, characterised ¢ongiges ofem atin P GRCHAH IBOY)eretained in a glagsr anged in

(311) and connect (RS koTAL NglFaIke apétture (308)388°6f & fofeflbei bl o
tubi ng (shrinkdowsectiomg(B0B) retained iddthe canzvimgereledeent38&)or ding to

clainms 42 and 43, ;. a; racterised in that the contact pieces
(313) are ‘”S‘deé'a?i%t&”?@%ed against the wires (31 1) of the

VoA e oy H2- 2, Attaghment Hice accorgffig o AP OITRRY cfsitheey apeor c 1

to any of the cla . , racterised 1n he gl ass
pane (314) is 41, characterisedda Hatwgsaoyes) 5cPPRIN $aWRrEst si de t he
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ana an 1 nsulating .ring LS arrange . e
serew(31%) and CHD Rt AL 86CHBA 1300) of the inStiatHY taGe

(307).

43. Attachment device according to any of the claims 1 to

42, characterised in that contact pieces (313) are

arranged in the grooves (312) adjoining the voltaic

20 cell’'s (304) wires (311) and connecting with the wires
(305) of the flexible tubing (shrinkdown tubing 3086).

44, Attachment device according to claims 42 and 43,
characterised in that the contact pieces (313) are
spring loaded against the wires (311) of the voltaic cells

25 (304).

45, Attachment device according {0 any of the claims 1 to
44, characterised in that the glass pane (314) is
fastened between a clamp screw (315) outside the
structure and the clamping element (302) inside the

30 structure and an insulating ring (316) is arranged
between the clamp screw (315) and the contact pieces
(313).

46. Attachment device according to any of the claims 1 to
45, characterised in that the flexible tubing (shrinkdown



(313). 1999062 picachnent device according to any of the claims 1 to

45, characterised 1n that the flexible tubing (shrin
28 ot g sog) ciTpe o o Tepen't e cicnson NG

tubing 306) clips on a tenon-like extension (317) of the
insulating cage’s (307) fork-like section (310).



