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1 Attachnent device for panes, particularly panes of

gl ass WO 99/4%@1Present invention relates to anP@FYBBAREAD4E7
‘device for panes, particularly panesl of glass, conpri sing

retainers arrangeg eimeant Qf&h.d@%@fganes 9'@1cﬁﬂ$rl? paHROId £
structure with & View to0 Franst erring o0ads from panes to the
" support structure, which ret ai ne assconpr|se neans for 10
conpensating for t he di rensi onal variations di ff erences,

def ormati ons and di splﬁ%ngﬁéggg tueel tt elp% {'? the 5&% Q01 ent

structure. s§- c - 0ction 1 ndus
i n general 5 nedgvkeewn felrenepasesor mmmuﬂgaldry 15Paat=.1Sachq>flg axlals&ol at ed

poi nt's whi ch SH&RBHstJ@Z'P&aI&érs & 'Hé\ﬁué@r?a%eaéd adeifg, nly

over a small area ke 1t possible to produce |argely transparent
constructions $E%Fri A i t"i‘l eSPHPPﬁé V\/a'iﬁlij%cwq carith ateVi8Fs. B0

There are in et(t§1ﬁ§fl§ﬁr§ﬁ{§teﬂﬁeV\lhlLﬁbdﬁupﬁQbin pan@kazicdg ithepaigipptird t s
edge and whi ch €ass t hr oug I ns _between panes. O her retainers

pass through hotEect ure’rradewf‘ﬁ‘:}f‘he ﬁiegﬁllﬁa:rs COmMPILSe \afMeshs | oddfings
assune i niart atcepensgt ;isg 25foronstheaict idimedsirorradlasonsa mifatsiafret y. d@n t he

hand, h ' . ' |
Croel T i nd, STEEFrfhced B iRERRRl ohRdIR EGCRLARE Beciitn cpdl oos
there are stpameeand elerseppony strugowseraints (i npeded or prevented

deformat i ons, or 30 CoAPRRSAlJ IO s JENRMEUChI o Sohid OBy, [ EARKL! GREr atur e
varlatlons tolerances in the sSupp ort structure and |tt|n errors, f or

exanpl e). It isPknBRRACTRAt oMaBY | Xnown o&LeRRBLS  £L4 | éfeé'-t"i*&nlﬁlﬂl i 1
ductile matseriatsa¢hibhal at isolatplapbinssf ahiekampbppbreany lladlieigt €oml y
extrenely 35 smal I agpunt se of . el a;t i S def orgati Qn _and no &ast I C

§7n g ea.

deformati on at %\?Iflple agac?% the ,gf h&2gPasy Thef efor
experience Thewni makerechamposslibdter ebsi procher | badge bxerttrsthspanent

are transferregd,f o Fier SURPOe ShLYGHT £1 OE1 LT FEBWORE- way of optical
materials.

20 There are in existence systems which support
glazing in pairs at its edge and which pass through the
joins between panes. Other retainers pass through holes
made in the .glazing.

Various loadings assume importance 1in glass

25 constructions for reasons of safety. On the one hand,
there are the external 1loadings (the weight of the
glass itself, wind, precipitation, shocks, etc.). On
the other hand, there are stresses exerted by
constraints (impeded or prevented deformations, or

30 compensation movements, resuiting from temperature
variations, tolerances in the support structure and
fitting errors, for example). It is known that glass is
extremely fragile and, unlike ductile materials (metals
or plastics for example) can tolerate only extremely

35 small amounts of elastic deformation and no plastic
deformation at all.

In theory, the glass therefore must experience
minimum mechanical stressing when loads exerted on it

are transferred to the support structure or framework.



2 The matter of determ ning which of the effects descri bed
t hensel ves produce stresses in the glass depends on the static system
that is to say, in particular, on the way in which the panes of gl ass
‘are 5 nount ed. Unf avour abl e static systens demand greater

thi cknesses of glass wph @ dighesrsabt=PRiA0hgaRich JdfeErRE OLeracekronger
support structure. |f the nounting is statically indeterm nate then the

panes will 10 deSEFékeshcdhomsedyes hBERICEm EhESERESr nAP | 5881 nglang

from pressur esiep%)tlcw)nbhasthel f stheipangegseémn, _rrmmat&d is tion sastatigally
det er mi nat e mann ro,ﬁ: nlry th tfek>1<t er nal be_exerted, whereas

l.oad
the pressure [F§di ew%%n‘bgn%’gtlgg :‘tglgslgvgrﬁ‘?e %{/sggﬂ‘?%raﬁel I

even not 1% ooourted.The ten3| ons in the glass resulting fromthe

external | oadings arelﬁ{]é%du%’é{%le"‘he&%{‘fc nngf(}_tsltn?l sl S demaH*?d at jeakky,

det erm nat e t han when anes are
Known r et ai ni ﬁéllé-})@teérﬁ?ﬁjspﬁg piapat cdipbi i s mhean ré&éyf Wekehtt BBYsi bl e

to fulfil thesgdrRBYdLENE SrongesdiSdeet Oétfdct@é‘eriﬁa{:hérmBﬁhE:.h@' nts
permt torsion bet ween. t he gl ass and the Sﬂf ort tructure. V\Ever

the isol ated pdi nt SE/ppGRLEY wi tRASHEEMCATE of ©  RASRt P
t hensel ves0corsideniten o tsttessdatboah| ¥ram tthet earxnermtﬂ nhoaeingf ardunt i ng

a_bane of gl aggonMioessur eSULL SARAS ACH £¥edngnlan fi MEANShine o

addi ti onal ons in I on €re are also’in
exi stence ret aameassatatlcalnlyolcﬁteermmaﬂea manhesphonlyal thandeskiethagd

joints. In a 3Q,di8f@l Rern dige! osec &y, degarent £§é4ﬁr99s828 @%adangmﬁr

spherical bushi n%{l S attached to the supportf structure. nor mal axi s
i s perpendi cul*drllt P4 HeCRRR 2R ECDHf fPRein th&ar?é’s&re“gl%sw’c%]ate%ntﬁoﬁe

attached. 1% coHisat maa teni®ce ks ptresedlenst hrssspbenycardnishheg so
that it 35 can pivot ke.a sphere, hut w thout her bei n n . _degree
of freedomin % Jo?la%?% r 85Fe stoovi%"éer w ﬁBr%& I&‘%”ityn% 18upport
piece is helsctatcima]ﬂhe deteemipensat tivam piwkes | bheughamesvaartehamore can-
nove per peﬂd;imcllﬂ} aargtyacthoe&‘he said normal axis, that is to say
Known retaining systems using isolated points
20 already make it possible to fulfil these requirements
satisfactorily. Spherical or ball joints permit torsion
between the glass and the support structure. However,
the isolated point supports with spherical Jjoints do
not yet in themselves constitute a truly statically
25 determinate manner of mounting a pane of glass. This
result can be achieved only by means of additional
freedoms in translation.
There are also 1in existence retainers at
isolated points with spherical and sliding joints. In a
30 retainer disclosed by document DE-44 00 979 C2, a lower
spherical bushing is attached to the support structure.
Its normal axis is perpendicular to the surface of the
pane of glass that is to be attached. A compensation
piece is placed on this spherical bushing so that it
35 can pivot like a sphere, but without there being any
degree of freedom in translation with respect to the
normal axis. A support piece is held on the
compensation piece in such a way that it can move
perpendicularly to the said normal axis, that is to say



.3 parallel to the pane of glass that is to be attached, in all
directions within alimted field. However, its adj ust abl e and al nost
cl earance-free axial guidance al l ows pivoting novenents only with
‘interaction with 5 the conpensation piece8 On the support piece, the pane

of glass is chappede@ntte, atﬁé"ﬁaﬁéa%ffl (‘glla%%erﬁhattslﬂg 2o be SgFE¥eNbBich
passes through a hoIe in the surface, of Document

DE-43 40 511 Ap al dld%eé‘&ln%% withip 16 1%?‘%&?9 1frl€§rdat RS VP ce for
panes of gl asadjusBable Wahah dembse ee;éareﬁaenereeormxiasbs Gu idaves sal

j oi nt ane side. In sone e od| nt . b ng, a
hi nge | oi nt a??iﬁggd %Jp‘é?'fjarllqyms? i St anrcqu i V)'Af l%t 5(2%5%\9& s‘gatl}l oi nt
is provided ohhehe:ogmmmrattlm msitaasct L@le Shdesupponraypb@qeeplizttﬂecpmyea

slideway for g\?\%’é@erﬁ.ﬁat%}[%géﬁ $2hs1 ARy nS |e'l‘3's[t1.g.’c lrh%e@'@q}éﬁ?d

configuration of eway 1s not, however, described 1 n eat er
dept h. screw BBéGHeWSSGSDEhATAPu@ PoAhode 'in theestyripre of 20
attachment dguiee. for panes, the retainers of which have a

uni versal joint essentiall n one_si de. , S0 axi al, distance fromthis
. joint, depending on th@cum%ngnbodi Prgﬁgg ﬁﬁegglnﬁ} be aRBEHEFPEPheri cAl
joint or 10 bitmges-faert .attddehmgar t dewliae feat peees ref aglags, ton25
compensat i on {a5 gt ﬁf‘e ;‘cge by, & aPé!;é‘ihQP %mgkkgleﬁg ar&’n verdiPt 4 thlx(f ¢ osed.

The invention now i pr oduce ment' devi e of e type
descri bed in ©he the |Pﬂﬁ®dl§é{deon Iadvaﬂmageesﬂmq/lmﬁrttrﬁ)uwlathunavefgaﬁa

joint, 30 i nbe\%&hﬁﬁ aa@ﬁ(?fgde' Bbirdto aﬁﬁ'@ug&i‘%ﬁ&éfélﬂy NgomPad st Lhce
Claim1l, degrees of freedom inrotation in conpensati on nmeans of the

retai ners aref&RBodtRe IOHSEFSRY uaPiak oS prﬁV%GFFlngor} oithes, support

The char ars er sgtruesuek tdicddlepeodenty chal m‘&p350ede|qu eat Glddieantyageos
devel opnent s of t he inventi idl ng_ to t hese advanimageous

devel opnent s, comp lnﬁgtrlggal ggfs FSPFP‘@P cgﬁpr Se co?rben?é?l oA A ahE®
degrees of freeddiguratiens| atfi orwisicclas sdbidéwaw is reladt,i vehowever,

diSplacenentsdeSCQEbedlgﬁsbreg%%E debkﬁttEd

Document DE-44 45 724 Al describes an
20 attachment device for panes, the retainers of which
have a universal Jjoint essentially on one side. Some
axial distance from this Jjoint, depending on the
embodiment, there may be another spherical joint or
hinge Jjoint. The particular features relating, to
25 compensation for stresses by translation or sliding are

not disclosed.

The invention now intends to produce an
attachment device of the type described in the
introduction, advantageously without a universal joint,

30 in which, according to the characterizing part of
Claim 1, degrees of freedom in rotation in compensation
means of the retainers are embodied solely by uni-axis
pivoting joints.

The characteristics of the dependent claims

35 relate to advantageous developments of the invention.

According to these advantagéous developments,
the retainers further comprise compensation means with
degrees of freedom in translation so as to allow
relative displacements, at least over limited



4 di stances, between the pane and the support structure, t hese

di spl acenents bei ng due, for exanple, to thernal expansi on.

Accordi ng to one devel opnment of the invention, 5 uni-axis hinge joints may
“be produced in a particularly sinple 4ay so as to allow sliding which
initself is dlstaﬁébrsl CiRA iR Rehdi poed i Qﬁdofthteh%@gﬂo%tofs&b@cmme
Such an enbod%ge eed be, then all ows gpvotln aqg slldlng
moverents to HASFRa mﬁﬁtﬁtﬁﬁﬂq%/dﬁﬁ' g?Fuﬁ§a &ﬁetﬁﬁ' 3

joints can bepansiphoduced in the form of bushes and plns or frompairing
two cylindrical surfa esbggne c nvex an o9 ? ongc one ﬁnother

ve th
for sliding, there be ﬁ§ 5P8p %?e 8@%3?% Ogg§q1 l?v?? n
i ncl uded. 35 uni- ax1sAh1ngEaU@emtsimaﬁih§ drordncegt 1Q1afp@m¢1¢m¢arhg

pref er ably SouRrbags P Bonag MASathigh ARG dinicn fholdng! cpsto

each other in projecti I nstance orm an
i ntersection &esiE}cted danethe dHFgﬁéheé Fﬁbﬁ#ﬁheaﬁhétﬁérfﬂEﬁ hinge. |t

Isdal s;) SOSSI ehehth%epwlwttml$?rm bel oflﬁkr@ed?am:towé)l Veté ng
and "sliding" - in.the s Ia an unctiona ane or _ex
rranging thePiugeing® Y Eiiqind o maVEGERERT B [HE | frasighréa®

di spl acedt0 lbkafllgr wnmupumumglst@@eahsnppoﬂnngQS joints dan anoéher

advant ageous nggaqeganan the’ Yz Onglr{gﬂ%laglaof DY 2 £EG %i{lﬁgedom

In rotation ect to axl s |ntersec N
pane. two C(S(mdlﬂéi’aﬁlur suripdeadyv ameageen X t Ardi nent ¢emrcave, ener ge

fromthe dravijgs oind engERog! M sl g O Alr ! fifélrngieéﬁﬁsgnate .

description hereaft In the draw ngs
shows a S|npl?P?@&uﬁéﬁ§pégﬁﬂvétsQéﬁéﬂ&ﬁ inclydggram of an attachnent devi ce

for a panes arranged at retagael ofint heh&oufoemrnets &f nhésh Boerengs a

(otarer 30 agedndil0 LAGLIVER O papgenping Ml skfred dhore”

in t he bottigmtof akRgfjesl;to each other in projection. In this
instance they may form an intersection or may lie some
distance from one another.

20 It is also poséible to separate the two degrees
of freedom - “pivoting” and “sliding” - in the spatial
and functional plane, for example by arranging the base
of one hinge on a support so that it can be displaced
flat or along an axis on a support.

25 In another advantageous embodiment, a retainer
may also have a degree of freedom in rotation with
respect to its longitudinal axis intersecting the pane.

Other features and advantages of the invention
emerge from the drawings of the embodiments and from

30 their detailed description hereafter.

In the drawings:

Fig. 1 shows a simplified perspective skeleton
diagram of an attachment device for a pane, arranged at
each of the four corners of which there is a retainer

35 according to the invention;

Fig. 2 is a wview of all the essential
components of a retainer of the attachment device in
the bottom of Fig. 1;



5 Fig. 3 is a diagramin perspective of a retai ner;

Figs 4a and 4b show two views, at 90 from each other, of an alternative
formof a conponent of the 5 retainer, and Fig. S5illustrates a
‘nodi fied support piece of a retainer 3o as to clarify an alternative
way in which t he @Qgregs afs fnged@ﬂagﬁaﬁramgla eQ@p@aiﬂdérCB@IIQn

can be strung together. "10 According to ig. 1, a rectangular
pane 1, 6§FFFBﬁFarIy a pane of glass, is fitted with four

retainers 2, 3, 4 andr3gshidah aqde 4 Isistw atwed vardws, at H@EYrfvomtésahl y.
The pane is, f exa suspended ertically fromthe facade of a
bui | di ng. The® 2?’66,49”%; SRovRl T #Rd Lhye }fofﬁle D é FFIR R s %d the
structure,5 reitadneatedndy the reference 6. The retainers 2 to
extend between the su rtgstyr T

| ongi t udi nal axes extgﬁ egse %ﬁ&#ﬁ%é@gﬁg ﬁQ&lEEQQ £uggort r%ﬁ'ee'rpeiane of
the pane. 20 a retainegusoarss tp c@argfammoaldamﬁf@dfe rahalh viheh
extend sone diptanegyddyn bhe rihadbofdgss OfakhdeaPed® idnd irndobatsbhel to
t hese edges. In the npunted OS|§|on illustrated, the axes 7 and 9

ext end horlzoﬁﬁélpﬁ Shaung tPHETEREs 8 and 10 vertlcally, each being
parallel 1® 25 t he adpeacendiadgetof Fhg.pape. aTheepbangslat pane 1,
intersection axes 10¢ define th |t| f of
the retainers rkg%gl%#% 8 g%%glttuhréﬁég §gf gégﬁzretggﬁgr ?8&?

i ntersecting osegadhers Zhe Jaid p@l‘llqht $ owhiﬂhermt idAusTretegmentycal

Iayout 30 "'H&%b%%%%a%%b%lQQtr%héeFQhBeG§s0”f599é¥£ﬁ§ﬁ§ 0§u£ @nded pane
is not, however, "absolutely éssentia anes 0 absolutel

shape may of é’@&ltéé"alééyat@é‘é‘heahﬁn facaqei 9%@ building. TfEsséhwawy,

each retajmer sAce &Hes £anest edhdSphaet Fecpanthel Hypotid nQEru@tﬁli:eJ-l The
axis of pivoti, nge j.oints 11 extend ho#azonta]l% |n t
et

of i
di rection of Hg igptedy Q%dtg“acﬁe ﬁEegﬁﬁpo§t uctGratners
retainers 2 t@x&eaﬁekg&m&yﬂIgheﬂsmp@mttedtructuteh6hbm@eqhnrpanéZl The

axes 13 of pi%%%k@g ggn&EQESinal axes extend essentially at right
angles to the plane of the pane.

20 Four axes 7, 8, 9 and 10 depicted in chain line
extend some distance from the four edges of the pane 1
and parallel to these edges. In the mounted position
illustrated, the axes 7 and 9 extend horizontally and
the axes 8 and 10 vertically, each being parallel to

25 the adjacent edge of the Dpane. The ©points of
intersection of the four axes 7 to 10 define the
position of each of the retainers 2 to 5, the
longitudinal axis of each retainer intersecting one of
the said points of intersection. The symmetrical layout

30 illustrated here of the retainers on the surface of the
pane 1s not, however, absolutely essential, and panes
of absolutely any shape may of course be attached in
this way.

Essentially, each retainer 2 to 5 is connected

35 to the pane 1 by a hinge joint 11. The axis of pivoting
of the hinge Jjoints 11 extend horizontally in the
direction of the axes 7 and 9. On the support structure
side, the retainers 2 to 5 are generally also fitted
with hinge joints 12. The axes 13 of pivoting of these



6 hi nge joints extend at right angles to the axes of the hi nge

joints 11. They therefore extend parallel to the axes 8 a.ndhéLO, tgat
i-s to say parallel to the line of ~action of the static weig f e
In theory, it would be possible to switch éhe orientatation o

hi nge joints sdimngst jdimtjoietiserdd arl]t ;ight;owilgqgﬁn%\%t n%%g%% ;%%L ggl
i i i - h the_joints

s of B Vou Mol v uf haknihe graLs 12 allon rotertht about 2

coul d, however 2X&sr daddngr blucthatl dsaltdesdly ngator el to théhiCtihd Sof

i i try
t hat n Ul +,R st .h .of the axis geonetr) _
?Iolrrﬁts{“rg?ed%i f a?%?(?gsbgrgﬁgxgﬁagétci ﬁreﬁgﬁ% the lateral horizontal direction.

In theory, ®ach of thelhi ﬁd’@ql’gﬂrnt%’c 1voghd ¥ [d&ssibleli ed (sa.ﬂ(;crmenﬁs)ﬁ%iyon
L, S, St M ninot s I SRR O,
W e of freedom i i - ] 0’ _
g? ?23?“0?1“0? ? %gi§%i TOVRMENE APCEE A dedtithd ikdisetadh pivotidigomman &6 Fi g.
1 does not depkbetarbhd i foinbs tilze aDl?deg{o?gﬁegfﬁ I)éf&t?ﬂgmaie?s&t?%ﬁltcze&g{e%%en
ifi i ly 4 . terns rans on
tmrjlce]II fla(r:IZtI one legﬁélyt rJ; gﬁﬁSorfJ%’tr?I%teur%t.aﬁ'h% "RiehdecPf nghecepane 1
Vot 0 uiq Veryr grhraagyoendidireroaebbcal beMI@RGNOFJHEe f Or Ces
e st ottt d B&Hé. | i tudi nal, di spl acenents_are
beorbly' bo nwma:hdﬁée@dlmsutr%gd:a}g%s %%Epio\glg i r?g%culforiréaﬁ €p&AES tHere
idi , on 3 A ; ) . o
\%bf?rbed b%oa}e%/‘gé?,ngﬁésaggf’ﬁlf*i%aﬁaﬁllpﬁwwi:nfiadfgme$ hasewelerted in -
det ermi ne t he overbkitepaki hoohzoit4 hed pasie: oo t he support structure.

[ he transverse of f set
It should be stron hasi zed  that  the, rans\ ol
bet ween the axes of igiv%t Fﬁ§85¥’tﬁ8°h OﬁaoF}h‘Pshﬂ}gsndoﬂzltISs hbt apdsart | al

It is al sd possiudied camongseondycaldtadtd rgw&e(:iwg?%ﬂé n%?l %\'{1\/%&%& the
i Pnae et sasel e o e 5 000 S BT B
lhie(;‘;te Jpgir 'I[’l![ ? vﬁrqel afﬁlé’\é%om dé%crﬂb‘é%itim;r edfuter can lalsot héBide r 83PeGhe

vari ous paﬁ%dﬁﬂﬂdﬂ€§fa£§eab§95dﬁﬁcgl%%%fégdrf?%TéPgTﬁQeskelegg%rees
of freedom S(%:{E%[gr}:iar}rg \é\/@i Cipig!:.s les%i%re]:tsl almr:ordepict any limit on the
! 20 degrees of freedom except for modifications purely in
terms of translation of the distance between the pane 1
and the support structure. The intersecting axes of
pivoting protect the pane 1 from any bending moment
when normal forces are applied in all directions, and

25 the longitudinal displacements are absorbed by sliding
along the axes of pivoting. For each pane, there will,
however, be a stationary point defined and this will
determine the overall position of the pane on the
support structure.

30 It should be strongly emphasized that the
transverse offset between the axes of pivoting of the
joints 11 and 12 is not essential. It is also possible
to use so-called intersecting joints in which the two
hinge axes intersect one another, so long as they allow

35 at least partial relative displacements.

Some embodiments of the hinge joints will be
described hereafter. In this respect, various
possibilities are also described for reducing the
degrees of freedom, something which is essential for



'transferring the stresses fromthe pane 1 to the support structure 6 in

a statically determ nate way. As shown in Fig. 2, a retainer 2
ext ends bet ween the suspended pane 1, on the right, and the 5 support
‘structure 6, shown on the left. A support7piece 14 is connected to the

pane 1 by a sergWs¥ar¥ihgh the P88$8§skBrodgbma trLe panéheipaps lthe
According to t customary techni que, el aial c.,nserts 16 are arranged

he
bet ween the pSHEPPTAndtEHETEIEPEr tPpRefEaEACH1¥nEEEETMIPRAER ¥8Y - The
support piece 14 formasa phewn baari gg. 2,17,a t heetadireof i ebtexdends
paral l el to/alaong one of he .hari zont al, axes r 9. wn _iLn Fi 1,
and whi ch LFSF%SFBdU%e% ESH-S%}ﬁélngr rﬁ%rfealéylc:;rhdrzlh%all?ly&@%'un&égl .ﬂge bott om
of an operbd sl suppertnstsiuggéures 6, shown An thechiefithg A pseprortigeiese

attached to 14he;s HIRRALY SEEUGE ep%g@é B Y W ljsgboﬁ’%vs hitheghpsgrtion

of an adapter washer 20. The anchor iece’18 als Qr s a pivot

bearing 21, tRasgfiss Giramdtca chptesponddia obane bne ASCOTRd NPeriq chlt® axes

13 nentioned iciskiothary. 28chnique, Hl&sHURPOLihsprese 18 are therangdaring
pi ece 18 gan be prg}guced Si ni)l Yodd ;: e form of_ round dI]ZJC:S i.n whi ch

t he necessary FP&lEE8estaF e Prlfe. € SURRSTecPrigpi Bte ©%2 EBfinect s
the two pl¥ot screwbeli nJoel duppodrdl. pi¢ceoddriSesna somiectt Ngedring@3 25
whi ch i's al ongt he 0 *é’déf‘a&hi‘éhsegftehﬁg bSahHen Zo/ 1on!c9t5 A&NGEN
essential |y détérm nes He Spaci ng between thé pane £and the support
structure 6. Ther dqrigontaloyaxerir e H ngeopr ngn241925 lat amd viwbcends of

the conneglsi NgrBahcéd. ieithd orgihudbpaly axgsiaykerdi19 3Poukgegai n
di stance from one another, at right angles toq one another. Overall, the
connecting pi 8o&teR pfepdr PN slotsomnengngddeof a double T, the two

transver sgsar ns (ahe Rindg@rngs Meard 2% aofs Wittaditied ortent ahed at
90 to one another with respect to.the |longitudinal, .35, axis_of. the upright
B £ 48 Vv

of the T (theC&R%E S PY {{C h futuarty Jpré?%ﬁle?np?gnes.
Thi s pi ece mapnbedaptemmafsheturdd fThemaighpeinpnmiees ket akedutosnsf or

exanpl e round stefl,bapeg gﬁé o1 SUEhd Ciagnls t4 CASSA, corresponds to
8 or may be ‘cast in a dié. O course, use nay al so be made of high
strength pl astings of the vertical axes 13 mentioned in Fig. 1.

20 The support piece 14 and the anchoring piece 18
can be produced simply in the form of round discs in
which the necessary recesses are made.

A connecting piece 22 connects the two pivot
bearings 17 and 21. It comprises a connecting bar 23

25 which is along the longitudinal axis of the retainer 2.
Its length essentially determines the spacing between
the pane 1 and the support structure 6. There are
cylindrical hinge pins 24, 25 at the two ends of the
connecting bar 23. Their longitudinal axes extend, a

30 certain distance from one another, at right angles to
one another. Overall, the connecting piece 22 therefore
is the shape of a double T, the two transverse arms
{the hinge pins 24 and 25) of which are orientated at
90° to one another with respect to the longitudinal

35 axis of the upright of the T (the connecting bar 23)
but lie in mutually parallel planes. This piece may be
manufactured from simple part-worked products, for

example round steel bar stock of sufficient thickness,



The hinge pin 24 is in the pivot bearing 17. Therein, it can pivot in
both directions, at least to a 5 certain extent. These two conponents form
one of the hinge joints 11 of horizontal pivot axis, sketched out

in Fig 1 The hinge pin 25, f8r its part, can pivot i nsi de

the pivot beardngnzy @Rd ¢her ewntfa f@iéns ofe Hurdl, thsehimlge dDsHt pe 12 Of
vertical axis 13 of qol votin are illustrated in Fig. 1.

It can al so béadsePh Mighy.s QLfe’c"r‘ﬁeﬁht St bearing 17 conprises a
recess 26 which is transvehsrgéopin 24 siaxiith ofthei watviotg, beanchi wdni ¢fi .t he

connecting bar,23 15 enters C C Lon VWhat
this rreansTr}esretlﬁldt The Hi V\"L‘wﬁ' nsll’ 2’%5%9 &b %ﬁtl&llé' Q fngQSFPdg in
the | ongitadi mrtchlrreméxbﬁntnsﬂd@stehetwbv@tompone@é@r|f"@rIEL?Oaﬁd efintde so in

both directi O%ﬁ@ffémts 11f EthU}‘iz%%ta&mpW td o0 | 'LHéE&ﬁéSdoulr!“t' |
the 20 connectin bar 23 cones |aterally up agai nst one of wal | s

of the recess 5. 1. The pivot bearing 21 arranged faC| ng the pi vot
bearing 17 with an 90 1(1{5 s_ehtmges piadugsd ifotheitseinpart, vv@én Thevbecess

26 cannot be seen, Vi illustrated i ctlon hetween
t he hinge pi ns“hﬁﬂhéet h%h’bl BbYOt geﬁ@épﬂnéé At TRETHE R ?%ﬂ?n 48 Pow as
possi bl e. 1Thi sthe hnegal tjaiarthelachevedrbychilghritisyel 3surf ape voteagnent
of these conmpQpey }}s: ﬁpﬂfﬁ‘{p{a{@écﬁ 199@1 at4 ons of 30 materials and/or

by [lubrication. inchoring piece and the support
pi ece may be made of dt cane@&S%umese@ndmdet h2gdd@ts| te ngivot

properties. pedBRERNHNIEMpE e | Eé@élés n96| RBHERYSs WSBnEBEraksedbe
made of pieces, nade of hi gh Strength cting

on
bar 23, and 1%thef¥tdr 8% Heotingy; g %1 c@ I"t rtz’ﬁs%é‘?%‘be%"e’ﬂb‘-’r a’P?Bngget ween
the hingel5 qurtiesrs24 wdndh Zﬁlﬁushnbe asnshall ahipossidis, soHdwat thie

| ongi tudinal dis Iacene idin ar not unnec ssarlly
i mpeded by jaﬁ‘}ﬁar{gs n?ts Bhe RIAGL"Pind s Y porn PR ang
When assenbl i mlitdee timngEhe} oﬂnnglmmdandllzilnémzlon hnagde p;ms p2&ot and

25 may  simlyn he; 1ASSEGan bl ASVERSHotH NiL-406I Endi Lok ReRY NOS

whi ch are open L _ _
from the central position 1illustrated, until the

20 connecting bar 23 comes laterally up against one of the
walls of the recess 26.

The pivot bearing 21 arranged facing the pivot
bearing 17 with an 90° offset, is produced in the same
way. The recess 26 cannot be seen 1in the view

25 illustrated.

Friction between the hinge pins and the pivot
bearings must naturally remain as low as possible. This
result can be achieved by high-level surface treatment
of these components, by appropriate combinations of

30 materials and/or by lubrication. For example, the
anchoring piece and the support piéce may be made of a
metal sinter endowed with good sliding properties.
Depending on the anticipating loadings, use may also be
made of pieces made of high strength plastics.

35 The connecting bar 23, and therefore the
distance or transverse separation between the hinge
pins 24 and 25 must be as short as possible so that the
longitudinél displacements by sliding are not
unnecessarily impeded by jamming movements.



on a respective side, until they reach the ends of 5 these bearings. At

. the sane tine, the connecting bar 23 passes through the respective
recess 26 which is transverse with respect to is |ongitudinal axis.
‘Thi s enbodi nent in which the pivot bearings are open on one side is

particularly suited t%}?é%f‘%éénﬁ]&l ],‘Q1 ﬁ)f&éac}eﬁléz@ fglﬁgg piegalr ugat gfeas one

or nore parts. A safety ece 27 1% fixed into fhe anch oring
pi ece 18 il | udtimged PANE| g.2%. ?F?ids s@Pet ) ecBimBlY B of épgeryed

attached renmvaitnsrdEaNsi ftod theieW pBrot baRdifahesemilde 9penopede of
the pivot bearing 21. It 15, assures thetm g‘ﬁb ins 25.in_the ma ner of a

beari ng cP iR tFeSPETbivheaidfy 240 d T68PentiBer of
t hi s poi nt 5t hathdde Sodreaings. |5t ofjen ssmeneimeédetha aonnecbd)ngzbab:alz3

direction in t;ﬂa éjévotelfl-&xg&%ggetﬁé ﬁé’ e@give recess 91 chﬁ' d?.sOf the

pane 1 where t ng open on one 5|de vertlcally
downwar ds i n traftsd@rpﬁ%f@rt‘rlewmtoftqmtlCr@lﬁltdlir@lncﬁm@ssent|aI to

provide a safety pieceppfs te}hlt%cﬁrﬁ%t | {n "RY: &h SEhdepivoteBRHGANLE SWerend
t he pane, according to Fig from the four prepared retainers 2 to 5

because its weiRfiit 28 OK‘é’ep%“ﬁ 13 f BIaftllﬁutlﬁélé(ncP‘blftetqﬂetﬁbl FORNBELATAg 17.

When attaghi igiedd®e whHiadle ard (pretﬂmarlcsatrmi)rats one if ueiny q;)ar.ttIsJ S
possi bl e, for exanpl e,At(s)i% jél ow.t he gg . oce ure: all,

. the anchoring pieces ¥ e PAEFSC IRl i’% tfﬁé(e }tl?ugflﬁ?‘gréngn such
a 30 way thatpidvwe opéniidgsisifrattes] pinotFilgsard. ng'Ehiza fsa(fettyh@lece siige and

that th d y Des PLad!
boar 1 ags 1 hay EESFe I ANCaKERERLER! Idemolibly bIPRUARE O BePLU) 26

beari ngs t hat sane “he prefera
orientat ated 4 hgloses (Hhey IRRR 84ER (ﬁﬁne‘Fhe NE)H’Ott Reaiimge pinsIE5 are

I35 LnStahbedfaﬁs’BﬁlréémﬂgédhliﬁgefI ﬁ@bgszsnaaﬂsueé hhansaf 4y a beRiraegs 28.
n the case of the enbodi npnt icte connecti ng
bars 25t hAE Bkt Gl BLVORQPESEHAl £)- t TbrPbHELAnbRorERGTEEE8s 2t5. A
their freechidseint othathithde M¥arsing?4is abpenoObnerdrsd asbde in a

10 uni f or 5 WI th .t es. rizont The .su i eces
14 previousl yrp‘ %ntaa]t A}t]‘lr]éeCtpl?;gr%le canqﬁw re%rred r}[deQDecpj‘g(l%&ecpuentdl c?o
these until all the hidrge thiensside qure'@te o[@atnhte énovhgre hahs v@tlvbéarl ng

17. The page lbearing 17 is open on one side vertically downwards in
the preferred mode of mounting, it is not essential to
provide a safety piece of this kind. It may also be
enough to suspend the pane, according to Fig. 1, from
the four prepared retainers 2 to 5 because its weight

25 keeps it safely in the end of the pivot bearing 17.
When attaching the pane to the support
structure, it is possible, for example, to follow the
following procedure: first of all, the anchoring pieces
18 are attached to the support structure 6 in such a
30 way that the openings of the pivot bearings 21 face the
side and so that their axes extend vertically. The
openings of the pivot bearings that are situated at the
same height will preferably be orientatated so that
they face each other. Next, the hinge pins 25 are
35 installed and, if need be, fixed by means of the safety
pieces 28. In the case of the embodiment depicted 1in
Fig. 1, four connecting bars 23 then extend
horizontally from the anchoring pieces 18. At their
free ends, four hinge pins 24 are orientatated



. 5 can now be renoved only by lifting it. In a diagramin
perspective, Fig. 3 once again illustrates the overall configuration of
a retainer with hinge joints 11 and 12. The direction of viewis

the sane as in Fig. 1. For reasons of singlBicity, the 10 screws on the

support piece ykth @ tﬁftﬁﬂceﬂéin axesPi §6€128nbaye begn O@M + The

broadly sim |l ar enmbodi nent of the latter two conponents, and the
configuration Pigfies tH¢ Preveésusdy taghesi déd, thegreane qan ydhes: ed

here. In partlsﬁﬂhﬂy bée shdghenld e bir Ityesél &htial laidi Hﬂfélﬁmﬁgéf plihe
connecti ng ba in the cess § %31 etbz%%)%)ort % can bﬁ seen.
The hinge pi ns? reiﬁ 28n E?v&n i R% epl%‘fo ]ﬁ]gngﬂ 8 & 8fP&ctio

and i n theb5ot hean answ doen sdnaleed ol wileslifting it. Fi gs 4a and 4b
depict, in two views, eyf e h t from
above (4b), an ‘fﬂ]er ngglgy%g%tﬁ éﬁaé%ucg%@t ?ﬂge %488590% 2an
anchori ng pi ecel 18stnee i \Fdre b@alelrﬁéllwzgmfhagr@héon of ordn (ﬁet&llner

cylindrical thioughnhpge. jbinkkace odndhe2. TheeBSeRb dhese b§eﬁn1%b| ong
hol e 26' Inafree 25 bea,rlngbgthsaalnls ai ned_at . al

n
connect i ng theyr S3mey 3§ 47 tity FRTafieafiGect9onsimp lFF'nEg
di recti oniof |$<$rémg|ohudtmal sapp®rtt hpsedar 1dusdnd non tlgenema:lhdta\t@ t he

smal | est possib) & é”‘m’Egg ?1 v‘é' e% SR omirten 25 'h??asfs%ghﬁ th%i%’l%ra“d

the support stR Ut ure ensi on
conpr essi on. elfﬁeodlmelattquf\attlve fbahtdépl cwed ﬁnmPpggnila,an@Mib ithe

sui tabl e oldys { Qir SONGECT IJF) PLREeS xtéb&@sé?ssse%| edrfEPIuSgyer dre
parts. The hinge pins 24/25 nust_first of al i ntroduced into the

sai d through hblEishextedtiheras I%oﬁﬁéE%FHbaBar tQS radigdereld Lo itthe
obl ong holig 26311 dirbetDEnan cEPIADI E@hReSELRY BAr nzaeiry sket ahegdssn the

d ted to the hi he two .ends of
The connect i g BabEnkiE SUPBRFEnFesss 14 GF diposseR- nBhe, PEAEE Birtcan be
screwed into t2d tan pivot in the hphgetpibesring t]J’Ve suppoet diireceiznd in

the anchoring _ . fﬁe{;@ éﬁﬁ%’}tﬁptfoéﬁlysl‘@dé eb(; eg% ner is still

| ateral |y accesSsib f cessary, so possible to
conbine 5 the two illuBtgateal apBodiomdrRif, thé &V@otvmn ngge from

20 the side (4a) and the other from above (4b), an
alternative form of a support piece 14 or of an
anchoring piece 18. The pivot bearing 17/21 has the
form of a cylindrical through hole. In place of the
recess 26 there is an oblong hole 26’. In a free

25 bearing, this again is aimed at allowing the connecting
bar 23 radial mobility in all directions. In the
direction of its longitudinal axis, this bar must in
general have the smallest possible amount of clearance
so as to assemble the pane and the support structure

30 rigidly in terms of tension and compression. The
alternative form depicted in Figs 4a and 4b is suitable
only for connecting pieces to be assembled from several
parts. The hinge pins 24/25 must first of all be
introduced into the said through hole. Next, the

35 connecting bar 23 is inserted into the oblong hole 26’.
Using an appropriate screw 29, merely sketched in the
side view, this bar is connected to the hinge pins. If
the two ends of the connecting bar have screw threads

of opposite hand, this bar can be screwed into the two



~that is to say to provide, at one end of the connecting bar, fixed
hinge pins as in Fig. 2 and, at the other end, an assenbly screw of the
type described earlier. If the lateral displacenent of hinge
‘pins in 10 the pivot bearing is to be subdtdinate to determ ning t he

correspondi ng yde@feep s f 1egdeme thgpdrthupbete Obind irPOsise bhhthbesngr esent
t hensel ves. The recess 26 or the 0 Ioeg qgle 26' . which corresponds
to it in tﬁéece)(ﬂ§%ﬁﬂ%§ﬂv%ﬂuﬁ#ﬁakWhhg axt € caFC S} pFY beSnmadEiwith a

15 wi dt h that 1®/elal 16oracespwidsid.0 t he thickness of the connecting bar

so that this connecti bar fixes. the . .associ a hi hge .pins _jn.the
| ongi tudi nal direction. necessary’Aﬂgihé? E%ﬁ%%iéggfp§ﬂgc3%%ié?ggl%%
providing 5 tieoctkwamgibhishrateéd embbHémentsf adesthsf pheopi hearToge this
end, screws r : drig 4l BEochBe Bhuak¢Pgari ngs
or into the ﬁ%@%%%%s@fh@p%?&%ﬁ%@? a%&esg%? the plkns com ng ug agai nst
the end facesbar, ofipednhinge tHdsscpawdn Fig. 2 and, | geviiRe, othefs al so

possible, if RAEEssA Yasdedy He@Nlof Ra\PityPd ABIQtiMdd@ar itdie pi vot

beari ng by cl anpin by additional .attachnent pieces,or by . adopti ng
sui tabl e di mensions f tﬁéerg€5§§: S}SPﬁécemeanFHﬁgﬁﬁﬂgﬁ F' 1 wniBh
correspontls tahd .pivot bearingl fis fos bramuiberdimerte itso addesirménting

produce a 30 fér?%edch%ﬁéépoﬁ&iAé ggz}%k?' %fT afré'@@&{i,i befgard | Smp@P of the
one hand, to produce reces W thou ransverse cl'earance
dependi ng on towsdilidnidiiea®s presert thegsahvesr Thet measmmetti 9y bhe and,

on the other handyng hdDeCloge ofihikhS ARSI IIRR t &6 | tihas;heerne
introduced 35 by fitting a safety piece simlar to the safety piece

illustrated i ftiggFtipn "of the hln%&/?ﬁﬁﬁmﬁ?%oﬁlmP%M edim yikkga
connectiomns wikEdweehat heetenpedd e pands 220 antet hiuyiryyd §f ecde 14
and/ or the anchorin piecg 18, th ﬁe measur es hqge . r £ the

12 the adHtHEE T SeRe SonpBREntais, GaRR s Spedki RET EHihmEdeui

t he standards,asameniated heifdexgdinmoiint .the longitudifadt kbrregrtbadi.nent, not
depicted, consists in jwverti .1.he .oet ho . nting t I joints
5 already descri bed, #Hugjkgi wk?%%lkégﬁgﬁetig% %§§P§ éngivg?gﬁﬁggﬁg t he

| ocati on of a lpiaakimearhhghf @cied on the end faces of the pins.

20 this end, screws may, for example, be screwed right
into the pivot bearings or into the through holes, the
end faces of the pins coming up against the end faces
or points of the screws.

Likewise, it is also possible, if necessary, to

25 prevent the pin from rotating in the pivot bearing by
clamping, by additional attachment pieces or Dby
adopting suitable dimensions for the recess 26 or the
oblong hole 26’ which corresponds to it.

If, for example, there is a desire to produce a

30 fixed point, it is possible, as described earlier, on
the one hand, to produce the recess 26 without
transverse clearance depending on the dimensions of the
diameter of the connecting bar and, on the other hand,
to close off its open side after it has been introduced

35 by fitting a safety piece similar to the safety piece
illustrated in Fig. 2.

By comparison with a direct fixed connection
between the connecting piece 22 and the support piece

14 and/or the anchoring piece 18, these measures have



~on the support piece and/or the anchoring piece are two pi ns ext endi ng,
whi |l e projecting, along the sane axis in a radial direction. An
appropriate connecting piece 10 conprises, at its end, a forked bearing

‘housi ng the support piece or the anchd2ing piece, and the two

branches of whipeh AR aiRRfeed thditt hthieVotbR@oneRtkhebroad3 i ds?b@k@_ﬁ? can

- be displaced in trle Io,q:%)lt di nal direction tg a certajn extent i
necessary. 15COMPLY Wi FANGTES v &eR At dhgaditie eI trent

the hinge pin (which izhotdidd cahbodimbat poudteddepicped|t iawnsist«i $pl aced
towards the si.des qf. the support structure.in the copn in Lece.
This yields ar‘?‘nverocéﬂlcﬂ titzlﬁ’gl n\'eé-'&lfgti 8% i ﬁlotuﬁglggpaFgfei oﬁlﬁé%wegﬁgf]ﬁg t wo
20 uni-axbs jadinstagly described,Fi gin5 parwanl | yhilehi cis akdnhéically
alternative oqfidllerif. £ thelAdioionbeN, HAGRH ISdd g aRaLheh
possibility for stringing together one or two degrees 0 ?ree omin

uni -axi s rot atdforFhA PRI orPisRe RRAERS Pite FRCReBEABNPLACEr ARSI E¥PoN.
This enbodi meidss desendbed, Wwhhla mxlifdeting, &SUBREN tthRi es@md 4axiBich is
made of several parts vvi%h a .supp%rﬁt cup 30 conpri si n% an edge 31 and a
Shiding  sdft dber3dels ARGREEESEY R ST aCPTUOr HREr PRES0 33

whi ch cah0 beomfirsidessgedatoviers thds asurfloaded abdaringcdmprsiises ahe

proj ecting col : S Lcup 30 1s fi a elin
a way whi C%]u%{psoiﬁrot p&ee&ect 8 i;rj'l_ﬂgr eéa&?(épl?é%lerggi Igle,béez’ové%&e&j tt%é:”l sga§5,

which is pref @rasighasenpfapihdch saret acnagede 35itht pivegdag,.30n Thes

disc overl apgaildepieol habth 84n apd disglH&E Sid henRl VabnBeahyAga33 from

lifting off the sliding surface 32. I'n a way simlar to the enbodi nents
descri bed ear 19%61eCtH Fb e @ iGFF (Hiide &0 vt TIRFERFARY -
13 aniaxi s, and wirchahbehet orcenkad vabdegr£etofndt £eslosmbBdiment,

its collar 5 Pbijgdran)ages rdtsplrcatigecddrdinthersides defr bbs stipport
freedomin translatd g My bec].? 't%‘ﬁ‘%g’f%it”@e f:'ci)'e@'eng ThisSY F%gﬁs The :

di nensions of the collar and of _ , r of the sli surtace may
be mutually daxdHifiggg )k oreduction in the separation between the two

rotation, is arranged in the pivyat. bearing 33., . . The pivao earing
33 can nove a\?ﬂﬁf f%lolﬁ(%‘%e pin cé’ﬁ?lrcgl? p%)séi Y%ﬁth%%%cté’d iﬁhﬁatc Pﬁ%egntil

20 uni-axis joints.

Fig. 5 partially depicts another alternative
form of a retainer, which constitutes another
possibility for stringing together one or two degrees
of freedom in uni-axis rotation with one or two degrees

25 of freedom in translation. '

This embodiment is described with a modified
support piece 14’ which is made of several parts with a
support cup 30 comprising an edge 31 and a sliding
surface 32 surrounded by this edge, and a pivot bearing

30 33 which can be displaced over this surface and
comprises a projecting collar 34.

The support cup 30 is fixed to a pane 1 in a
way which is not depicted in greater detail. A cover
disc 35, which is preferably removable, is attached to

35 its edge 32. This disc overlaps the collar 34 and
protects the pivot bearing 33 from lifting off the
sliding surface 32. In a way similar to the embodiments

described earlier, a connecting piece 22 pivoting about



‘create a limtation. If necessary, the collar may thus 10 be produced in

such a way that it can nove only in one direction in a straight line in
one direction and in the other by virtue of the edge which | oosely
"traps the two sides. If the sliding surface 32 and its

counterpart 1gnShikdisNg a®idl k@G0Tt @ ROt Rea i@ JF OFhteegoni 1 h a
cylindrical curvatuyre and the |vot beag%ngecan ed only in the

direction of ERELXPE/ofStRET 9eéyllf‘n8 Meh eaéngg%f freedomin

transl ation and a THegreevef ]bl’e@@d_@l@ |313rQiaaiim6v§al’hvfd3SOfb6mCOﬁﬂDé ned in
20 the sane vva%g% hn t he enbodd nent.s | us P 4. The

in 2 t
connecti ng pi & c &S S hé eplCt aJcIﬁeg ?Sﬁfﬁg b’in\%tl blgcasrl%% J\’,%r
Dependi ng on BHe lmmfs gapatihehs tdfe thégedg?el .andne oroftwhe degidess, ¢fHie body

of Lhe pivot  beacle & OR-Lhg 28:5hi a0 BUT 98,34 MY A0 Lpidigqon an

axi s about surface o t the

| ongi t udi naI éiéF§a§\e tﬁ'@%(ﬂ%ﬁ%@%l%@@? cohian and arfshet had Q%n

addi tional degkeefofhler @ademrign s&&tﬁdeo'?may b&aﬁuﬁdwhbed@@émiﬁ@di_ 06
prevented. 30 Incidentally freedom _in

IS
rotation can SF§8%6e Fproviidedttiq%- njéfednﬁ‘éesﬁﬁfgal I%?e colliath By pEhus
connect i NP pi eee priveivaese itrhissuqh exewsdpsthés it chensicor amd yoipressi on

but has propegtigs.gdhLow ng, Stx%‘}@%{toaﬂ%ln one diyection and in

14 achnent
devi ces for p&hesotherc®pmigitng aft dihreredqe iui@) loosely akrapgetheet ween
each pane and{goS4yppekt structure (6) with a viewto transferring

the loads fromthe panes to the support structure (6),. which retainers
conpri se neans for co%ﬁerﬁ%ﬁlﬁbl@%gt e rdasensi onahdy driisat FoRaterpart

def or mat i ph1s sildln@n%u&lﬁweﬁlmé peteeenehitengang Ansk ddecslpROth
structure, character 1| N at nhc? gg re%s_,mq:f {)éggggm 1 r%gtion
of the compengat§ ’?ééjh% j;oﬁglrgfi BHFy p 9
moved only in the direction of the axis of the
cylinder, then a degree of freedom in translation and a
degree of freedom in rotation can also be combined in

20 the same way as in the embodiments illustrated in
Figs 2 to 4. The connecting piece 22 can then be
attached to the pivot bearing 33.

Depending on the configurations of the edge and
of the collar, the body of the pivot bearing 33 on the

25 sliding surface 32 may also rotate on an axis about a
normal to the sliding surface (plane) or about the
longitudinal axis of the connecting piece 22, which
means that an additional degree of freedom in rotation
can thus be permitted or prevented.

30 Incidentally, this degree of freedom in
rotation can also be provided, if need be, actually
within the connecting piece, because this piece resists
tension and compression but has properties allowing
torsion.



~of uni-axis pivoting joints (11, 12), characterized in thar one degree of

freedom In translation consists of the IrnrtediEMbSh ACeXi s
joint (11, 12) along its axis (13) of pivoting.
‘Attachnment device according to Claim1, chd&racterized

retainers (2 to 5) further conprise corgepgali on nmeans mhrch have degr ees
of freedomin translation and allow rel ative d|5£lacenents at. | east
by linited 1. di st MeeachprrtesgVilgespater ( PRN&Sd fhe SdEFdvldtluct ure
(ﬁ) 15 gpanesh ofit b%@lé@?ntcomp(iqf:&@ re?cﬁéCJ.QféHsng(Z te 5)Cagiganyed 2,
characteri ze n that a axi s,j oint
(11 12y can_ rvkverbngathe Bads "ehd s Shgfort "Sciberpzs, (" wirh”
respect to5 theideatongrqrsiferdity)g the loadswhixdmi thpi res 200 the
Attachment devj ordi anyzone t r o
é\%&gﬁf? SQrQrgztRﬂ'e V6) wﬁg.ch r}f'e’(:a(a.]persp f&ﬂ H?ge n%'g

characterized I e provi on a
“retainer (2), f%érrcompen%%&¥?%7'fgm 1$P%ﬁ PDORF RGNRYi nyari akiQREdy
parall el d P 3PRSt BHEls PELAYaaEp PREERER L E Obeaﬁeeﬂomer pdikh arRSReE to

25 the longitudinal axis of the retainer At t achnent

devi ce accordrﬁﬁp?%r%nﬁtBH%tBFe'tﬁ@araCterp?ﬁeeaPnﬁheF the, deREesst &b zed
in that alcetafneedé® in rotiatign CoOPiheescampsytiopi meanblyorisiait can
be connegct £ d th Qnguél pg an ncho i g f&pce (18) 30 t hat

can be connec? thett L108RT ure B) : each of which

pi eces conprise.- a beaAthgcmentZJJdéwwce acgiordiingg ofoa ublaimis J,o0int.

6. AttaCh”egltraggc\!féflze@CQQi’ O g 5}@ rgéalr{gé‘l (2 to CHAraghafzed in

that a connecting piece (22) inten to connect the support pi ece
(14) and the af@RRFifHgy compepsatéon(1Bfanpavihicht hpye dfgressds of

?egrr ng rI?a)nSfreédoﬁorreﬁrpondrmngmtidrdye I esReCct | @ 1 it vot réle\agévzgs .
evj .ce ccordin t aim 6,
charact eri zed drﬁpl?ﬂ%TenYﬁe goEﬂE '?nay|ﬁ%ﬂ%§@£(gﬁ7gangesCo%§ﬁW§%P a

connecting barth¢283newhl chand sttensespert dOructgrell y6at its two ends to a
hinge pin (24,525), tﬂ@tae%m?#‘ﬂd@dl%% péé‘é?%{ﬂ‘g act]p ﬁiﬂzﬁl 1t° e
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20 translation consists of the limited mobility of a uni-
axis joint (11, 12) along its axis (13) of pivoting.
4, Attachment device according to Claim 3,
characterized in that a hinge pin (24, 25) of the uni-
axis joint (11, 12) can move along its axis (7, 9, 13)
25 of pivoting with respect to the bearing (14, 17) in
which it pivots.
5. Attachment device according to any one of the
preceding c¢laims, characterized in that two uni-axis
joints (11, 12) are provided on a retainer (2), their
30 axes (7, 9; 13) of pivoting lying in mutually parallel
planes and being at 90° to one another with respect to
the longitudinal axis of the retainer.
6. Attachment device according to any one of the
preceding claims, characterized in that a retainer (2
35 to 5) comprises a support piece (14) that can be
connected to the pane (1) and an anchoring piece (18)
that can be connected to the support structure (6),
each of which pieces comprise a bearing (17, 21) for

pivoting of a uni-axis joint.
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characterized in that the pivot bearing (17, 21) is 15Thl 3 e
formof the rounded cylindrical end of a slot which is ‘
side, which has a recess (26) extending transversely to
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16 14. Attachne ording to an preceding cl ai ns
for panes of @lcaghe longitudinal axis of the connectlng bar (23).
9. Attachment device according to Claim 8,

characterized in that the pivot bearing (17, 21) is

15 produced in the form of the rounded cylindrical end of
a slot which is open on one side, which has a recess
(26) extending transversely to the axis of pivoting and
intended to accommodate the connecting bar (23).

10. Attachment device according to Claim 9,

20 characterized in that the connecting bar has a radial
clearance in all directions inside the recess (26).

11. Attachment device according to any one of the
preceding claims, characterized in that at least one
degree of freedom in translation consists of the

25 mobility of a uni-axis Jjoint (33) relative to its
support (30).

12. Attachment device according to any one of the
preceding claims, characterized in that a retainer (2
to 5) has a degree of freedom in rotation with respect

30 to its longitudinal axis intersecting the pane (1).

13. Attachment device according to Claim 11 or 12,
characterized in that a uni-axis pivot bearing (33) is
able to move over a sliding surface (32) and is guided
and protected against lifting.

35 14. Attachment device according to Claim 13,
characterized in that the sliding 'surface is domed
cylindrically and in that the pivot bearing can move in
the direction of the axis of the cylinder.
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