FI XI NG DEVI CE FOR A LAM NATED WALL ELEMENT The invention relates to a
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pI ate forned from several sheets, [ff&°Sheet on the wall whi ch has
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face, facing the laminate, of the sheet on the building

side.

Such a fixing device may be used not only for laminated
15 plates consisting of glass sheets with layers of
adhesive, but also for mixed glass/plastic laminates or
laminated plates made from multilayer plastic.
Furthermore, the fixing device may also be used for
plates consisting of other laminated materials, such as
20 stone, ceramic, etc. All these applications are
implicitly included in the description of the present
invention without necessarily being mentioned
specifically, and are implicitly included, inter alia,
in the terms “wall element” and/or “laminated plate”
25 Applications using laminated glass panes are however of

particular importance.

For the purpose of clarification, it should also be
noted that “on the wall side” or “on the building side”
30 must always refer to the side or the sheet of the
laminated plate facing the subconstruction, for example
a building wall in the outer and/or inner region,
whereas “on the outer side” or “outer side” means the
free side or sheet on the side away from the

35 subconstruction.

Various embodiments of this type of fixing device are

known for laminated glass panes. For example, document



free side or sheet on the side away fromthe 35 subconstruction. Various

enbodi nents of this type of fixing device are known for |am nated gl ass

" panes. For exanple, docunent EP-A2-0 277 535 describes a fixing device in

+-whith the bores in the glass sheet on %h_e bui |l di ng side have, on the side
oriented toward the adhesive sheet, a rustoconi cal - shaped recess of the

.under cut borgp e HA FIxi dbsbeltes haviengihBe &haRe ofp 2 BSEEWL Wt h a
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peri pheral ZeHETSR A Boref anBLlafLER, seskethe iattrerthbmdbors, aghesi vel y

bonded to therexilemaluAhdd ass sheetodycABas@f rLBei1hot ennedi atien ayer of
the lam nat%crj? gggss pane. Docu?en EP—f\I -0 799 949 al so describes, inter
alia, a fixXilg devbcfWiadfe af oreifentidngd i B0t ygee PHi3581PHI s case
al so, the glsaisk.sheet on the building side is provided with reamed bores.
A flanged nut, in which a threaded bolt is screwed prior to nounting the
wall elenent, is inserted into these undercut bores. 30 In these known
fixing devi &esumeng webP ght - 0f 34PeldUt discdbass shedtixiingexddusiwebyf
supported by Hde, rdherampl &sdd ¢ chgrding. | ayey Q%e&hglla%@ nal£ds 9l 3gs  pane.
In the case of wall elenents having | arge andn heavy outer™ glass sheets,
this may in%&%QWcﬁﬁ%rfé§&§@ elements placed in the bores of the

15 glass sheet on the building side are provided with a
disk-shaped retaining piece which presses, on the one
hand, on the surface of the glass sheet on the building
side in the peripheral zone of the bore, and which, on
the other hand, is adhesively bonded to the external

20 glass sheet by means of the intermediate layer of the

laminated glass pane.

Document EP-Al1-0 799 949 also describes, inter alia, a
fixing device of the aforementioned generic type. In
25 this case also, the glass sheet on the building side is
provided with reamed bores. A flanged nut, in which a
threaded bolt is screwed prior to mounting the wall

element, is inserted into these undercut bores.

30 In these known fixing devices, the weight of the outer
glass sheet is exclusively supported by the
thermoplastic bonding layer of the laminated glass
pane. In the case of wall elements having large and
heavy outer glass sheets, this may in particular cause

35 long-term problems when the facgade plates are strongly
heated under the effect of solar radiation and when the
thermoplastic bonding layer softens under the effect of
the heat.



35 long-term probl ens when the facade plates are strongly heated under the
~effect of solar radiation and when the thernoplastic bonding | ayer softens
~under the effect of the heat. Docunent DE-Cl-197 51 124 discl oses a device
-for fixing lamnated glass plates, in which plates the outer glass sheet
is provided, on the side oriented toward the glass sheet on the building

_side, coaxi gldoy, \@rlté:h dEl® D 007 e 4 he dRss sheele PNt heopuih dipg si de,
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i ndi cat e adPRIIGEGES - i Thr bheRereSero T sl o eBfi i vier &asIrEPE 24 et

25 seq 1el atsheled Wdlsl elemebhgeequsppedrvetih Buchchiexi bherflepilaesiand to

the resultin | ls..Starting. froma,fixing device of the aforepentioned

generic typggﬂg%?%ik?%%rde§ﬁ%é §¥c%ﬂﬁr@P%8eYh§ qqﬁeﬁ??%ﬁr?ggng

| ami nated pltaee bdinderbboee Kowéeeent itdied spadere kdetenhat eanroat er
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axi ally over thé openings or hol es i on the and open
towar ds t hemf ahm@¢ thwdte tdfe the countersunk bore, which easily leads

15 to chipping or cracking of the glass.

The object of the invention is to develop a fixing
device for wall elements made of laminated material,
which is 1in particular improved with regard ¢to

20 supporting the load of outer sheets.

This objective 1is achieved by the characteristics of
claim 1. Secondary claims 2 to 23 indicate advantageous
improvements to this objective, whereas claims 24 et
25 seq relate to wall elements equipped with such fixing

devices and to the resulting walls.

Starting from a fixing device of the aforementioned
generic type, the fixing device according to the
30 invention for a laminated plate is therefore
differentiated by the fact that an outer sheet of the
laminated plate 1s provided with recesses which are
aligned axially over the openings or holes in the sheet
on the wall side, and open towards them, and that the
35 end portions of the fixing elements penetrate into the
recesses and that on each occasion at least the hollow
gspace formed between the wall of the recess and the end
portion of the fixing element is filled with a cured

filler. The fixing elements thus pass through the



+-cured filler. The fixing el enments thus

35 end portions of the fixing elenments penetrate into the recesses and
that on each occasion at |east the hollow space forned between the wall of
" the recess and the end portion of the fixing elenent is filled with a

pass through the entire sheet on
the wall side, but only partly penetré&e the outer sheet. As a result, the

[l oad of thecputier shegled s Jmintye Syauppoitied by dhe féﬁ(iy?g g%@@?{)ts
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pl at es havigg nore than two sh%§ the configurations, t

ts, | N e
recesses ar & ob%i 68V S'n tRE 6ﬁ¥%rﬁgsﬁjﬁthVFaﬁalS%%%%tf*%h@?éa Yt he
sheet s whi ckuparetedosbgt tlet hiixsiy ordtamecttison whaveutthr duvghes5 openi ngs,

whi ch are axiglly Lhysh [ofepapenoe lide oLixiag elggent . JThe pacesses
may have internal di mensions or df aneters which are equal or simTar to
t hose of thérspageAgat20oW t Rhehi EAXiRgy atemasteci anedthelowdgeassi hey nmay

al so  have igptetrgak ndioipBeees oh @hamebensshi.ch are greater than those
of the associated openings. In particular, it is preferred for the

recesses to be conpletely .filled with the filler up to one face facing
t he bottom Zhief ddeidecasy imsiwdmllhe bhasbnaie. udbis facel amynheedf or med

by a portion the.sur.face of the_ sheet_on th ui | di Si jch isin
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formof circular bores, rectangular or oblong slots, or wth yet other
Cross secti 866€. Theosest to he subconstruction have through

15 openings, which are axially flush, for passage of the

fixing element.

The recesses may have internal dimensions or diameters
which are equal or similar to those of the openings
20 with which they are associated. However, they may also
have internal dimensions or diameters which are greater
than those of the associated openings. In particular,
it 1s preferred for the recesses to be completely
filled with the filler up to one face facing the bottom
25 of the recess inside the laminate. This face may be
formed by a portion of the surface of the sheet on the
building side which is in the laminate or else by the
walls of a countersunk hole inside the recess. To this
end, the axial forces are also absorbed by the fixing

30 element.

The openings passing through the sheet on the wall side
may be made in the form of circular bores, rectangular
or oblong slots, or with yet other cross sections. The
35 recesses may also be made as circular blind holes,
rectangular or oblong grooves or with other appropriate
shapes and cross sections (for example frustonical,

dovetail) corresponding to the associated openings, but



35 recesses may al so be made as circular blind holes, rectangular or

obl ong grooves or with other appropriate shapes and cross sections (for
exanpl e frustonical, dovetail) corresponding to the associ ated openi ngs,

- - but’ they never conpletely pass throughcthe respective sheet. The recesses
are preferably cylindrical blind holes, 5 rectangular grooves or the liKke,

but they may,al so,834%e acghicghiky CORLGRAI GOURLRASUNK, LT 08Ss5&at i pnal

shape, since such slightly countérsunk cross séctions are easy to
manuf act ur eSRf®8ome circunstances, in particular in glass sheets. In this
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recess, the__recess on the surface of 1he outer. sheet ving to have at

| east the sgﬁﬁiﬁﬁ%ﬁ%ﬁﬁsd?ﬁﬁbt%?egir?%%ya§§§&ﬁ£ﬁ&fa hpgbﬁatﬁé;ﬁ%g in the
sheet ord t heebuahduhgrsgdeoves As aheeduke, fouge tdrenssnssedlismshare hol | ow
spaces are _f 1RSI | am t i I u - sunk if
need be, mf‘g;%rl??%eﬁlei ?ﬁ_%w%i %g@ug’l%téﬁn%#@h‘:n i %%Cgalén%g R W th the
filler. At ehecsamichi féightRy GQUELerFuSKICaPBace B Arife R e#2Bheet of
the vall 20.ehgreRhcterel g fé&ke Ok i PELMOEALESBS. ihN ENEIRILar tihS
endeavored to fill the openlngs,and t he recesses iin the sheets beforehand
with the fitA§S SBE&NSnt SLAWFRRSmTéSeh igRer B theB&ESE, 1Mt§T 3 here 25

are onlyo rebahenelynsngl | o8l disametdf ed sSpaaes der efRENi Agceddi Chrlas e
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obl ong shape, a ets, ribs, fins or t I'n this case,
their longitudinal dinmension will preferably be oriented transverse to the

gravitatg ongk £0r&ult), free cross sections or hollow spaces are
formed inside the laminated plate, which are counter-
sunk if need be, which receive the fixing element and
which may be filled with the filler. At the same time,
the outer (visible) face of the outer sheet of the wall

20 element remains free of perforations.

In general, it is endeavored to fill the openings and
the recesses in the sheets beforehand with the fixing
elements which must be inserted therein, until there
25 are only rzrelatively small slots or free gpaces
remaining, which are finally filled with the filler. If
the openings and the recesses are circular, fixing
elements with a round or polygonal perimeter, for
example bolts or trunnions, will therefore be used. If
30 the associated openings and recesses are oblong, the
fixing elements will also have an oblong shape, for
example fillets, ribs, fins or the like. In this case,
their longitudinal dimension will preferably Dbe
oriented transverse to the gravitational force, in

35 order to decrease the surface load.

By filling the recess with the filler which cures, an
ideal bond is obtained between the end portion of the

fixing element and the recess, in which no force peak



35 order to decrease the surface | oad. By filling the recess wth the
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SO0 as 'to guarantee, I this zone at the 0
be poured. This also has the advantage, compared with

the known generic solutions, that the sequence for
producing laminated plates is not subject to any
disturbing influence, for example due to projecting

metal parts.

In an appropriate improvement of the invention, the
hollow space between the wall of the recess and the end
portion of the fixing element is filled with filler up
to the face facing the bottom of the recess, on the
sheet on the building side. In this way, the fixing
element is supported particularly uniformly and
efficiently against the back of the sheet on the
building side, such that the fixing element may also
take considerable axial forces. Furthermore, it 1is
advantageous, but not absolutely necessary, also to
fill the hollow space remaining between the fixing
element and the through opening with the filler, so as
to guarantee, also in this zone, that the load of the
peripheral surface 1is transferred from the opening to

the fixing element.

The ability to load the fixing device in the axial
direction may be further increased, in an improvement
of the invention, by connecting in a lasting manner at

least the end portion of the fixing element to the

W th
f the



peri pheral surface is transferred fromthe opening to the fixing el enent.

35 The ability to load the fixing device in the axial direction may be

- further increased, in an inprovenent of the invention, by connecting in a

.-l asting manner at |east the end portjgp_pf the fixing element to the
filler. Such a lasting connection is advantageously produced by providing,

.at least ongtiheperipghenal ; swdage olchheendnPoL ki 0pgPint §e££§i\?9 ,
el ement, one or nmore notches for anchoring with the filler.”On 5 1illing
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therein by positive engagenent wt e fixin ement . n an
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t hrough Hor €ilfhngughhehilcblide dpdder wiarh behgoufed lkromwhhiehoutsi de into
the recess. ; ACGQidiNg . 1 an idRLQY TR 1\ Al d L35t NG LAl 8l oo OPROT N

communi cating wt he axi al bore,” for exanp ansverse bore or
slot, is proprgdgscl d¥ece 0S6E ortha héidharofia hantherag dhaksin tbybe

introduced bBk9ttihe ehe@eementh@ithl kee iFftisehl eakrRseape fromthe recess
in the radial direction through the axial bore, although the free end of

the fixing elenent is alnobst in contact 20 with the bottom of the recess
and therout tet 44 ogdivhetadioals betisod manet y mawer ofv x1 Mg a iregdedry etls

enbodi nent, the.fixin evi ce_has, a_, dept t op connected to. the fixing

el enent, thEﬁVdgﬁﬁh“%ggﬁt%% %?%%%e%hﬁagﬁﬂs%OF%e gﬁ??%ﬁﬁldfh%%% F4fi nat ed

plate and deflipes dare weppduferd Enewr thegotuheitdexiing:-el @mentecess. may be

fixedly (as ) a@r, adjust. te t fixi t. It
2086, 835L) QL ISt o RAMIRCT S Adqe: 112000 £LaNE

may, for exanple, in t _ ate or a periphera lat rib
or in the 30PEHRLOCAMWHNACRIAING gt r AR ngxpréj &sticonstopnexample

15 a transverse bore or slot, is provided close to or on
the end of the fixing element to be introduced into the
recess. The filler itself may escape from the recess in
the radial direction through the axial bore, although
the free end of the fixing element is almost in contact

20 with the bottom of the recess and the outlet from the

axial bore is very narrow.

In a preferred embodiment, the fixing device has a
depth stop connected to the fixing element, which depth
25 stop presses against the surface of the laminated plate
and defines the depth for inserting the fixing element.
It may be fixedly (as one part) or adjustably connected
to the fixing element. It may, for example, be made in
the form of a plate or a peripheral flat rib or in the
30 form of individually protruding projections. An
adhesively Dbonded connection may also be provided
between the depth stop and the surface of the laminated
plate facing it, it being possible for this connection
to support larger axial forces via the fixing element.
35
Above all, if the outer sheet consists of a transparent
material, for example glass, the fixing point or the
poured filler are preferably covered so that they

cannot be seen from the outside. For this purpose, it



édhesively bonded connection nmay al so be provided between the depth stop
and the surface of the lamnated plate facing it, it being possible for
this connection to support larger axial forces via the fixing elenment. 35

- Abdve all, if the outer sheet consists gf _a transparent material, for

exanple glass, the fixing point or the poured filler are preferably

.covered so that,1518Ypo680H0E BE $88N ifHPclilke %éﬂéiere@{m%hbﬁ pUEpose, it
is also possible to use insertion parts resting on the bottom of the

recess, suclPAUSWR sRE ERecFREESs opiltfile 28odEEKEs F FRESFEkeOPqUe

Advant ageouscfrighircy itns Jangk | nprovenents of the invention result from
the foll owi ng description of various exenplary enbodi nents with | am nated
gl ass panes, illustrated by the drawings. 10 The draw ngs show, each tine
in sectién, Adfdargugaedys a dand igpmdaices wiatid s dlmpd ofviexiemg sbolotf  lkaei ng an
external thr i 44 O e adlxin evi L1 1] | £ hawi ng an
ext ernal thrlgg%natnl r%M t eeséﬁltaxi%dﬂt h%&%ghf%?%%?lg? %%’S?gpggot&n gj\rébodi ment
with a fixi pHieIus haaremPlaly i neBpeRdiment2advithgutaminagadenddisfent with

a fixing bolgahavi ng 1.8t ddited N3} dHy epshwathan axi al through bore; and 20
- figure 5, 'a fixing device with a closing threaded socket flush wth the

surface of the plate, acting as a fixing elenent. .The exenplary
embodi meot s Tescddtdheithdersisweleh wiingh ir?Sedteidiot linmted to the
mat eri al s descri fifég %he pL@%gF i éyftratetgn e%gh ogcaskonbfhxings for
| ani nated glass parss Tonsi &t Mg ate W' sHeet’d U8 & RGP Polast i c.
However, it haviimdersteootetrneml tihesal; panes may al so consi st of | am nates
of three plastic figure 2, a fixing device with a fixing bolt
having an external thread and with an axial through
15 bore;
- figure 3, an embodiment with a fixing bolt having
an internal thread;
- figure 4, an embodiment with a fixing bolt having
an internal thread and an axial through bore; and
20 - figure 5, a fixing device with a closging threaded
socket flush with the surface of the plate, acting as a

fixing element.

. The exemplary embodiments described hereinbelow, which

25 are not limited to the materials described for the
plates, illustrate on each ©occasion fixings for
laminated glass panes consisting of two sheets of glass
and/or'plastic. However, it 1is understood that these
panes may also consist of laminates of three plastic

30 and/or glass sheets, or more. Furthermore, in the
exemplary embodiments, the openings are made and
described in the form of bores and the recesses in the
form of blind holes.

35 In the examples below, a laminated glass pane forming
the wall element consists of a glass sheet 1 on the
building side, an outer glass sheet 2 and a thermo-
plastic adhesive layer 3 mutually connecting the two

glass sheets 1 and 2, preferably consisting of



30 and/or glass sheets, or nore. Furthernore, in the exenplary

enbodi nents, the openings are made and described in the formof bores and
~the recesses in the formof blind holes. 35 In the exanples below, a
- lanminated gl ass pane form ng the wall glenent consists of a glass sheet 1
on the building side, an outer glass sheet 2 and a therno- plastic

.adhesi ve | aygfi 3; Ayt ughleyrGannestd o thge t¥ho ghass sheels b angl &y
preferably conSisting_of polyvinyl but%%al. Oné of the two glass sheets 1,
2 or possiBPySaPLy¥ BdeR G égéﬁﬁss St HeMBY oPed&F Wit h Witndpar ent

or even opaguansphiaae costi n@veet ophysératad-here, entaxanpl god coating
refl ecting heat radi,ati on. The gl.ass .sheet 1 on the ildin i de
preferably &gﬁgﬁg 8%89 %Fggfrgggé ﬁﬁ@%&? %ﬂﬁﬁﬁﬁ%Heregﬁ?%ﬁl%g g%ﬂ%ered by
a cheni cal ordheationrealthentglaps efshedtl y bbyoca heae tbvafideny. $siddas
cylindri cal o, BeLespd, Wi Ghs 8585 MRsde Befare fdhe SSi pgesy. 10
Bl i nd holespg, axiaIVy aliznedsas ac?ﬁfﬁtef%%%g §§§§?b|e83??ﬁ %ﬁgge bores
4, are madeCHiethetbutteEdmPefiads bB¥hedt Semieat @iranbeat i srepbrerkanyl e,

greater bypaefFewapill i pptess Han thediart.er 16f hhg beyesndricdhe

t her nopl ast | c_adh siye bﬁyer 3%§% recessed.in a 15 circular manner in the
regi on of th@rﬁﬁr s Whichhaks M08 IRFES g Pr R oF ahey eP 3f S hese
recessesy coBiléagondiolgst o 3 he akaakler elighedbl iard dmiwesatelBecasise of
the differepge i di agater etyeepo,Lhe plind hojes.s apd the bores 4.

there is thererore a Circul'ar annul'ar ‘ared on si'de,” facing
| ami nate, olacsheshaes &. tHeeshedianebart K, bfiduwienprepbe. Theatdrs point,

al | the enbgdi gents, descriRadhaveniecReniheakbr o3 such,dhas fhese

common featufes wll not be returned to in the remainder of _the
descri pti onThe5 HRrieRkIHs ©f a@SHIVE ch?Y®R, X héssuremst?dctifondt o

15 circular manner in the region of the bores,
concentrically therewith, the diameter of these
recesses corresponding to the diameter of the blind
holes 5. Because of the difference in diameter between
the blind holes 5 and the bores 4, there is therefore a

20 circular annular area on the side, facing the laminate,
of the face of the sheet 1 on the building side. On
this point, all the embodiments described have the same
features, such that these common features will not be
returned to in the remainder of the description.

25
For reasons of simplification, the subconstruction to
which the laminated panes are fixed is not illustrated.
Provigion can be made for a suitable connection with
the subconstruction for each individual fixing point

30 formed by a fixing element. In another embodiment,
several fixing elements, which are placed relatively
close to each other or else in the peripheral zones of
the laminated plates pressed against each other, may be
assembled by means of a plate or another construction

35 1in order to form a group and to be fixed together to

the subconstruction.

In the embodiment illustrated in figure 1, the fixing

element is a cylindrical bolt 7 which comes out of the



whi ch the | ami nat ed panes are fixed is not illustrated. Provision
made for

a suitable connection with the subconstruction for each
i ndi vi dual
.- eitbodi ment ,

fixing point 30 forned by a fixing elenment. In another
several fixing elements, ygich are placed relatively

can be

close to

each other or else in the peripheral zones of the |am nated plates pressed

.agai nst eachigtBer s aBY be sssephbedoby1dLags §iad@ phage @kianot her
construction 35 in _order to forma groug?and to be fixed together t
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F8#ed & R dlfe R¥C1%et 1K ng
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g si de and whi.ch is grovided §ith %n ext er nal thrﬁ@d 8 on
its projectﬁﬁg OBSFEHGR1%hd T dtter SHRY S BROBINTE 8o M Fyc ohiE r uct i on
in the correspendieng knbwnheabpék. 7Thes Spodhedeéndich tehepdoiphdrak
hgtg pgripheral notch 9. To fix the bolt 7 to the | am nated
mﬁtﬁ he lam nated glass pane in the flat position, the
flowwng 10 filler 10 is first of all poured through the bore 4 int
blind hole B¢ ifhxatqandity BUeh ditat] digraddld R 0 §odnd 5 Witk ughéy
filled. A suitable flow n filler or se%&ant i's, for ex qglg t he
' % datit

provi ded w
gl ass pane,

comrerci al |
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 nel astPECharyi Bish BEERr Shelfi i eRieht Ry kT piiEy e
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35

ow the air
available “HILTI HIT HY 50" product. This product does

not adhere to the glass and has neutral behavior with
regard to the adhesive layer 3 with which it is in
contact. After curing or setting, the filler has

inelastic behavior.

After the filler 10 has been poured into the blind hole
5, the bolt 7 is inserted into the bore 4 and is also
pushed a few millimeters into the filler 10, which then
also flows into the notch 9. Naturally, air removal
means are provided to allow the air displaced by the
filler 10 on insertion of the bolt 7 to escape. So that
the bolt 7 is centrally inserted, a centering ring 11,
whose external diameter approximately corresponds to
the internal diameter of the bore 4, is placed on its
shaft. In this way, this centering ring also transmits
loads from the sheet 1 to the fixing element.
Furthermore, a plate 13 acting as a depth stop,
preferably provided with an adhesive layer 12, is
placed on the bolt 7, the position of the plate being
determined by a nut 14 and the plate being adhesively
bonded by the adhesive layer 12 to the glass sheet 1. A
nonadhesive intermediate elastic layer could also be
used instead of the adhesive layer. The insertion depth

of the bolt 7 1is advantageously predetermined by

filler
o the

.10, j I fl j h
e 30, L ene s et ptont g oLeh,



25 filler 10 on insertion of the bolt 7 to escape. So that the bolt 7 is
centrally inserted, a centering ring 11, whose external dianeter
approximately corresponds to the internal diameter of the bore 4, is

« - placed on its shaft. In this way, thigjcentering ring also transnits 30

| oads fromthe sheet 1 to the fixing elenent. Furthernore, a plate 13
_acting as ax@depthmshepof RS galey oy vheéhsaaradhgsivg By 12, is
pl aced on the bolt 7, .the position of the plate being determ ned by a nut
14 and the PYaP&2BE&iRY EﬁﬁegP%eh§-35 bonded by the adhesive layer 12 to the
gl ass sheet 1. A nonadhesive internmedi ate elastic |ayer could al so be

used instead_o : esi.ve | nsertio p t 71is
advantageougpygp&g'égggm qg}t%?iﬂ%ﬁggéﬁﬁl$t%%%tng%t%%dpﬁgF%qﬁggg%ong t he
shaft of5 t heobbfit alipp neanBade ©ige IR RASCEN SOV aAY ahP @E¥Svidd uaerat ed) |

the bolt angd-theaplatfse?rsBHl depkdooke tiRIGAT ONEPiELE. 1501884 provide
an accurate insertiqn depth of the bolt into the lamnated plate and into

.depth .

the filler.PHoheverd £RES &bSutdd &t doversipl itdhce BFSHPIRS dof Wehet ons i n
t he case of cbhpliamMak! abFe dapt hdatnehlse@onhecess TheAfteisd heofilties 10 has
cured, the Iattﬁr ﬁreaseg on gﬁe circular annular face 15 of the gl ass
sheet 1 sufYBunaPhg PRRBoPE 4°FniFE&Sthe I ani nate, such that the suction
forces Exerted in the nmounted state on the 15 |lam nated glass plate are
t hus taken -_a 08 51 y]ﬁﬂge j bondj_ng, w t te - and
transferredR?B§rtﬁgu$if?%?é%olgr t he %h%gﬁﬂ F%F% %%%£%5I?E$E%%€ f#g
subconst ructhen eeraing amelasn t éace201Fn ehe thitbodilment BhraStrated in
figure 2, therbehhalfy ithePrmvided winlsh @ @d ahabhhhavah Reld ldnat n
addition, a cover 18, for exanple made of chrone-plated brass, is

the suction forces exerted in the mounted state on the

15 laminated glass plate are thus taken up - and possibly
by adhesive bonding with the plate 13 - and transferred
by the filler 10 or the nut 14 into the bolt 7 and the

subconstruction retaining the latter.

20 In the embodiment illustrated in figure 2, the bolt 16
is provided with an axial through bore 17. In addition,
a cover 18, for example made of chrome-plated brass, is
placed in the blind hole 5, and presses closely against
the wall of the blind hole 5. The bolt 16 and the
25 filler 10 are covered on the outside by the cover 18.
In this embodiment, during mounting, the bolt 16
provided with the plate 13 is firstly inserted into the
bore 4 up to the final position desired. In this
position, the bolt 16 with the plate 13 are fixed by
30 means of the adhesive layer 12 or in another suitable
way with a predefined insertion depth. Next, the
flowing filler 10 is poured through the bore 17 into
the hollow space between the bolt 16, the cover 18 and
the internal surface of the hole of the bore 4, and
35 this space is also completely filled in the region of
the bore 4. The filler is also injected under pressure
as required. Naturally, means for removing air must
also be provided in this case along the annular slot

between the bolt 16 and the peripheral surface of the



placed in the blind hole 5 and presses closely against the wall of the
blind hole 5. The bolt 16 and the 25 filler 10 are covered on the outside
by the cover 18. In this enbodinment, during nounting, the bolt 16

-~ provided with the plate 13 is flrstly Lpserted into the bore 4 up to the
final position desired. In this position, the boIt 16 with the plate 13

are fixed byciQ npansof cfhsuadhesiareabRylyd2 10 dn gpother/quitgpl e vay
ST Th g i (e %o

with a predefined insertion 'S pour ed
t hr ough t hePBét€ 1#3i-nt Bfteke ﬁ%?lcﬁ@%b%&ejﬁbtﬂébncvﬁédbolth$6 wehé cover

18 and the dirhmtal fsHr de@ tahd henhele oéulé@sn!;)@f@cémﬁnqs35réQa§ space
is also co Ietelggfllled in the regi the bore 4. The filler“is also

i nj ect ed und&F pPeSsurd'® a§*FEqiite h$@ﬁ% &ﬁly?hﬁedﬁ§“?096reﬁﬁVFﬂ§ air
must al 50 lagapmoviod ée w@ﬂhmciada$®eabmng the annul ar slot between the
bolt 16 and the peripheral surface of the - 12 bore 4 and through the
adhesi ve layer 12 and/or the plate 13. After the filler 10 is cured, the
wal | el enedhef gempediimenly of ttee sibzongt rdestiam iascoeddyg ftor tke, the

external thregdnehdnNe ppllsdfafidying pisgALNLto be Qgﬂﬁ%ﬁ;%ﬁ]lusteto The

enbodi ment of the fixjing device according to thé 1nvention rated in
figure 3, | $h€orfrAmdte F6SCrRBeExdrip| B1geser lbawl th FrPgare o theregard

to the 10 amradgeerhtofort h_eaéocﬂdltzczo | et furslsca@ese a £0¥&Fed818Sighownever
again placed in_the blind hg boIt 20 rOV|d d, thﬁ one
SR ¢ RS

hand, with a7“eXtér 24 hrR f8r s% % posi pl ate
13 using thes muovidlednd ororteheoret hmnd’;arvdi,tlaram neetemhal htleada@18 15 for

fixing the vwall 8|e n%pégetg% %Qﬁ%ﬁ | :? iy%tgggtgdqlthggﬁg%egggdlnent

|IIustrated in figur es a WhiCh 1's
provi ded, aﬂuﬁtkﬂp@ﬁ@»o@ﬁw%ﬁ%cpthgra@@mﬁtrﬁﬁguaggrghéeWhﬁﬁwhe2l

15 for fixing the wall element to the subconstruction.

The additional embodiment illustrated in figure 4
comprises a fixing bolt 23 which is again provided, at
its portion projecting above the glass sheet on the
20 building side, with an external thread 8 for
positioning the plate 13, and an internal thread 21 for
inserting another screwable bolt (not illustrated), for
fixing the wall element to the subconstruction. 1In
addition, the bolt 23 1is provided, in its portion
25 penetrating inside the laminated glass pane, with an
axial through bore 24. The latter serves in its turn
for filling with filler 10 in the same way as described
in the example illustrated in figure 2. In this case,
instead of a cover, only a disk 25 is placed on the
30 bottom of the blind hole 5, the latter having the same
function as the cover 18 in the examples described
above. The filler could also be covered optically by
means of an opaque coating on the bottom and possibly
also the internal walls of the blind hole at the
35 location of the cover 18 or of the disk 25.

Another wvariant of the fixing device according to the

invention is illustrated in figure 5. In this case, the

fixing element 27 is a hollow cylindrical body with an




20 building side, with an external thread 8 for positioning the plate 13,
and an internal thread 21 for inserting another screwable bolt (not
“illustrated), for fixing the wall elenent to the subconstruction. In
-addition, the bolt 23 is provided, in j§s_portion 25 penetrating inside the
| am nat ed gl ass pane, with an axial through bore 24. The latter serves in

dts turn fopebichhingeMi-bhaf izg er &0 ik st hgosarenva eﬁét‘i‘ﬁ%&hgbeghe' n the
exanple illustrated_in fi his case, ins d of a cover, only a

disk 25 is Pracedienst e %"O %Ti@ﬁ?%# ER¥SHI itRd ot %1X3trFfé fLETeRt havi ng
t he sanme flnctns)nagslmh@mweledl&muhthenexammlwsfdescsrnd)ﬁﬂlrajooyﬁ The
filler coul | sp. over ed b a ue ng on
t he bottom gn% pgégf%? 1e6 (Fj[(?]%hegﬂlC ér n% Oé\%l Irfgaco E?ilgndfﬁgf}ééat t he
35 | ocat$ onedkemehs c?o”&/e¢m18 élush tWﬂé‘-leékS%faAwotih%r O\ﬁartll‘@tgbasshe

fixing devi SREAECO! di Bget Or {0, 'B‘i%ﬂﬁeh@” 273 i1l Ufﬂéé{-@é’ii' rlnft'cgufﬁe In

this case, the fixing e ementgz is a |l ow cylindric y wth an - 13
internal thiegdngged r93iat5‘ss p8FEREN aaéineﬁhﬂﬁa fHeh pERAd %1@15 % the

netal cover ca%mtehe cﬁueﬂ ma elipenbnnd? =S ragaiyn @&e¥UBdaw tih actnosch 9 for
anchoring in he fil stfh . _The outer front face, of t?e fIXIE? 5_ el enent
% al T iy

27 ends fl ushSiPPfca 882518?1?%ea&fias%ents?f@erfg 19T TG "3l ement
27 i s iGereédmentowhhide |t nfz'autlehezglh@swhpeUradd afnid Ictmgad/\nmdwthe filler

is carriedg 8831&%‘:@8 mgg}nert al r?adxI " ?%I‘I d bed. nﬂtﬂ(\,\]’;&q’s %@%gncg t he

posi tioning and centering el ene irller 10 is
poured and temperawyllige Sqrmleld titted blyet hatexpoalt Kread i 3§ ngwdeohce is

termorar"ydé%@\e/egﬂe@s%st%'ﬂn@r@@ifg& egf 2Be WHILGH deMCe prg§Ses on
the surface of the"glass_sheet 1 and_ 1s subsequently renoved after the
filler 10 i4scegpbgequsntly removed after the filler 10 is cured.

15
Finally, it should be noted that when using oblong
openings, recesses and fixing elements, the results
will be no different from the illustrations described

here, in the fixing device shown in lateral section.



Finally, it should be noted that when using oblong openings, recesses and
~fixing elenents, the results wll be no different fromthe illustrations
described here, in the fixing device shown in |ateral section. WO 02/02899

- 14 CLA MyoPeh//bRebhs02166 1. A fixing device for apsd)FreLgoBDés
consisting of a lamnated plate, in particular a |am nated gl ass pane, 5

the sheet on the building side in which has through openings, with fixing
el enents provided in these openings, which press against the rear face,
facing the |laninate, of the sheet oRL&AMSphuilding side, characterized in
that the sheet on the external side 10 (2) is provided with recesses (5)

which are aligned _axi,ally over the openings (4) in the sheet (1) on the
bui | di ng si de, aﬁdf&ﬁé?Q(ﬂﬁﬁ%fﬁi#§qe%%%ﬁf¥%?i?%ﬁﬁtt?@ﬁséﬁalﬁ%g?%oﬁs of the
fixing el ematdngtedlmlatls, 28y Rdrtipehatr at d amitatde gexesspsnéd), and

t hat on gac 5 [ . h |1
of the rocests( STERT he it porranor the P An emnt oougR"e 0"
23, 27) is Ppoenédow.t h vitlour Boxing| eplements20 provilged i xihg BB9FEe as

claimed in ¢hannle GhalACtIdALhddlddateiderdpeesses, (Phchayi pean

i nternal dianeter "l arger than the openings (4) are .qonpletelg,fllled W th
the filler A8OMT@5% 0 afacd g 15878 ngPRhe B t ofUGF HRE r eBLLS/ (5)

i nsi de the 2haraditedtieed his fthae bgiegsheeredronthbe eactdimalsueidee of

count or Conk ol o7 nga tirel PubES * ST 1130 ng bt od g ararhed i n
claim1 or 2xia3Qychareact ehézegennnghlat(4t heiropehe ngheetcesls avm £hgi ng
el ement areaqe ;Wi i3k 0L OR0,58aPE.RR,! €RG! NS Tt Chad {RagaEReOt her.
end portions of the fixing elements (7, 16, 20, 23, 27)
penetrate into the recesses (5), and that on each
15 occasion at least the hollow space formed between the
wall of the recess (5) and the end portion of the
fixing element (7, 16, 20, 23, 27) is filled with a
cured filler (10).

20 2. The fixing device as claimed in claim 1,
characterized in that the recesses (5) having an
internal diameter 1larger than the openings (4) are
completely filled with the filler (10) up to a face
(15) facing the bottom of the recess (5) inside the

25 laminate, this face being formed on the actual surface
of the sheet (1) on the building side located in the

laminate, or as a countersunk hole ingide the recess.

3. The fixing device as claimed in c¢laim 1 or 2,
30 characterized in that the opening, recess and fixing
element are made with an oblong shape and lengths

matched to each other.

4. The fixing device as c¢laimed in c¢laim 1 or 2,
35 characterized in that the opening is a round bore (4)
and the recess 1is a cylindrical blind hole (5) ot
larger diameter than the bore, and in that the hollow
space between the wall of the blind hole (5) and the



4. The fixing device as clainmed in claim1l or 2, 35 characterized in that
the opening is a round bore (4) and the recess is a cylindrical blind hole
" (5) of larger dianmeter than the bore, and in that the hollow space
-between the wall of the blind hole (5),and the - 15 end portion of the
fixing element (7, 16, 20, 23, 27) is filled with the filler (10) up to an
.annul ar sur £age ndetHord ast Ngnthe ikhingd Nl 5) (pf tLhe sheetapn she
bui | di ng side %ﬁ%. 5 5. The fixin devgcg as clained in any one_of the
precedi ng ch& fellefaradtetitfed ilnathatt % dippgdt 137 et ehtt (88hE_FENg ring
11) is provided i faaihgl ltely Bpase hetlweenst hefpeehphesigdesurimcenef the
opening (4),1Q.passing .thrqugh the sheet (1) on the building side and the
fixing el enEHe-t %P91§?d§o<q§3, 27), in order to align the fixing el enent

i nside the opening. 6. The fixing device as clained in any one of the 15

precedi ng clzai msppghapact 801z iR that ca hakliov $Pags bshueest thge

peri pheral surface of the opening (4) passing through the sheet (1) on the
bui | di ng si ®&egrdinche Fliadnfy eldpmRcterized 2 Hhab7)aj sSYPBBTAt | east
partially fighleg@nd t hcdhe 818 tfiidd e11(10)s BOo¥iadhe fiXxidnghdevewe as
clainmed in any ong%ff t he recedi cl.ai ns, charqftgglzed in th?ﬁ t he end
portion of SPRESE PTG Prirhpgabgurface B e ophglktBd (4o the
filler {d40) pamsanbastHimggraniter , sheetpall) cohathe?Sohyl diosj t$ i@e eagdgenent ,

char act or | 2685 rEHHD 1 RESIRETpol 1 oR%0f 4o Txi g el BRert T 18, 20,
23, 27) is pdogndéde drixiing 30 epenitphesadesthtacpeniinch one or nore not ches
(9) for anchoring with the filler (10).
6. The fixing device as claimed in any one of the
15 preceding claims, characterized in that a hollow space
between the peripheral surface of the opening (4)
passing through the sheet (1) on the building side and
the fixing element (7, 16, 20, 23, 27) is also at least
partially filled with the cured filler (10).
20
7. The fixing device as claimed in any one of the
preceding claims, characterized in that the end porticn
of the fixing element (7, 16, 20, 23, 27) is connected
to the filler (10) in a lasting manner, in particular

25 Dby positive engagement, in the axial direction.

8. The fixing device as claimed in claim 7,
characterized in that the end portion of the fixing
element (7, 16, 20, 23, 27) is provided, on its
30 peripheral surface, with one or more notches (9) for

anchoring with the filler (10).

9. The fixing device as claimed in any one of the
preceding claims, characterized in that the fixing

35 element (16, 23) has an axial through bore (17, 24).

10. The fixing device as claimed in c¢laim 9,

characterized in that at least one radial opening



9. The fixing device as clainmed in any one of the preceding clains,
characterized in that the fixing 35 elenment (16, 23) has an axial through
bore (17, 24). 10. The fixing device as clained in claim9, characterized
~in that at |east one radial opening - 1@ _conmunicating with the axial bore
is provided in the end portion of the fixing elenment. 11. The fixing

.device as clajfRehiiddany opecRf e 45 pr eeedeng £ Ak 1 geharact epkzed in
that the fixing elenent (7, 16, 20, 23). is a bolt projecting above the

gl ass sheet reF s K Ithend 158 &1@"S5FSvi ded with an external thread
(8). 10 12. The fixing device as clained in any one of the preceding
clainms, characterized_in.that the fixin el enent_ (20, 23) is | t
proj ecting ove e 6?5%%9 §ﬁ%@¥x?1?80%ﬂfﬁgmgﬁifﬂiﬁﬁbéia Can p?gsided

wi th an 5i ntreraralding ead a(i2E),. rharactedzeidxi Ag déhiate abecl diimedgi n any
one of the I i ng; clatms,,ch cteriz i t p onnect ed
to the fixi#iiﬁ%ﬂ%n€7k7?616?020§§g3?%'gfﬁ%ﬁ%%éééﬁ%ﬁ?gﬁghggéggsfgﬁ, in
particul ar &i3ss esheed) db) safr SHARdIDNG 1HET &ids  anhi BROWbEES WdEPnst t he
surface of frhedrarmnat ehqdat egon the buil ding side. 14. The fixing device
as claimed in claim13, .characterized in that the plate (13) for
predefining 25 the insertion depth of the fixing elenent (7, 16, 20, 23)

i s connect ed2.n ameadfiiriagl elavainzer a§nuil alidjed t her ewivt hon&5.ofThehki xi ng

or edet | ni ng FERE A i et n e RRTeRLzR “ B8 Beht ch B M ect e
t heret o andellemsantt | €20 ar 283 riwden akobheprrpiecéinberadwimten. the glass
sheet (1) on the building side and provided with an
internal thread (21).
15
13. The fixing device as claimed in any one of the
preceding claims, characterized in that a depth stop
connected to the fixing element (7, 16, 20, 23) 1is
provided on each occasion, in particular a plate (13)
20 surrounding the latter, which abuts against the surface

of the laminated plate on the building side.

14. The fixing device as claimed in claim 13,
characterized in that the plate (13) for predefining

25 the insertion depth of the fixing element (7, 16, 20,
23) is connected in an adjustable manner (nut 14)
therewith.

15, The fixing device as claimed in claim 13,
30 characterized in that the plate for predefining the
insertion depth of the fixing element 1is fixedly
connected thereto and in particular is made as one

piece therewith.

35 16. The fixing device as claimed in any one of the
preceding claims 13 to 15, characterized in that the
plate (13) is adhesively bonded to the sgurface of the

laminated plate facing it.



35 16. The fixing device as clained in any one of the preceding clains 13
“to 15, characterized in that the plate (13) is adhesively bonded to the

surface of the lamnated plate facing it. - 17 17. The fixing device
«according to any one of claims 1 to_19y characterized in that the fixing

element (27) is provided with an internal thread (28) and finishes

gpplrgm mat ehy . flgae \r?l&Pnbh@e&dh@%%c@%lr@f ttd(;%rq,la&se &fs@;e&imé 1) on the
oreced ng oF8 db. CRATACEEFLIER R HHAE &M BT (Tees) (74 piced on
each occa5|pmowmdéﬁe weehss®s (tednalll theesldeet(26n tbﬁdoufﬂmlghée at

| east coveri My N, Lde o] ns terial. 19.
The fixing 8§§|ce agtgﬁg e %qw(:éh gﬁ%J%BLE%?gcR%??ze E%H% “The

coveri ngs asbéekor téd by ah615ugédqne gddei-ng covering the botton1 and
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20. The fixing device as claimed in claim 18 or 19,
characterized in that the coverings are formed by
20 fitted covers (18) or disks (25).

21. The fixing device as claimed in any one of the
preceding claims, characterized in that the filler (10)
1s an inelastic filler which doces not adhere to the

25 glass.

22. The fixing device as claimed in any one of the
preceding claims, characterized in that an adhesive
layer (3) connecting the two sheets (1, 2) of the
30 laminated plate to each other is provided in the region
of the fixing elements (7, 16, 20, 23, 27) with holes,
whose internal diameter corresponds at least to the
width of the openings (4) passing through the sheet (1)
on the building side.
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23. The fixing device as claimed in any one of the
preceding claims, characterized in that an adhesive
layer (3) connecting the two sheets (1, 2) of the

laminated plate together is provided in the region of
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characterized in that at least one of the sheets

forming the laminated pane is a sheet of prestressed

glass.
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26. The wall element as claimed in claim 24 or 25,
characterized in that at least one of the glass sheets
(L, 2) forming the laminated pane is provided with a
surface coating.

20

27. The wall element or group of wall elements as
claimed in any one of claims 24 to 26, characterized in
that several very close fixing elements placed in one
or more wall elements pressing against each other are
25 assembled by means of a connection member in order to
form a group, which 1is fixed at the same time to a

subconstruction.

28. A wall consisting of wall elements fixed to a
30 subconstruction, comprising wall elements as claimed in

any one of claims 24 to 26,



