;e3e 46T UY' The invention relates to an elenent for fixing plates (or a
“fastener), particularly for sheets of glass, 5 which conpris el ongat e
pivot to be fixed to a framework and whi ch has a free end anﬁmﬁmﬂmm HMWW
.housing housing this free end_in in which fa

articul ation el enent which ’EPW%I %/'Tg ES%EFS\'A'%% EFvot i n the holsgigw

housing allows tilting 10 m)verrents of the longitudinal axis of the pivot

in the holl %hou5| nlqtll' as %%QSH& daH' %Tl%%{ ftorfo ?g Eg glgstelgf gl ass,

to fixed frarreworf%s suc € f acad€s THdi ngs it is
general Iy kntwn macftalscteenb@'r) thpsetpbaﬂeslyo berhmigeét@mqﬂwdlg\lla@@al poi nt's

usi ng fagter{a{ﬁé}(al &p@%‘@% agn " RO dHgAld aﬁg%@t Sta - H@"' ehaff eg%v%ri ous

degrees of freedom of "novenent in rot atl on in transl atl on. e degrees
of freedom ifraevertktand wrichuhas yaafhreyeRdbinfean§odl oyaloysdingt s,

whil e the d%@@ﬁngf dHigedemeen &hansiat Iaonmabeamev'@@p byirf | Qatiichg
beari ngs. the pl ates naé/]abe d el asti (iall sI| htly, on the_qne hand,

under the ef#l%%”cerb?rthé‘nl odtfs Pt orlens Hel f 0P OSRO3Y t he
wi nd, and, osuphertod helie hadwdot i ﬂnpahél hollabw dbﬁééngnhlﬂbensrrmlleai}m@nsi ons

of the Iates n ensat f or Iy
W t hout RI oad"® %%gﬁtilgﬁ9%£§nﬁ§§ g@é?‘?ges%%g% f asfetﬁger ﬁgﬁv% h %%’e free
end of a pivimelhouskelsioveably in a hol | ow housing consists directly of a
ball and thus allows tipping novenents of the |ongitudinal axis of the

pi vot. The hollow housing itself is essentially in the formof a 35 hollow
cyl i nder andTe® hekedeh eri9® Bl#BRE. t Rer ppydIPLs RBIESFnofhglassal to

di rection, C%@Sﬁté}ﬂeﬁafkggsSaeha%ectw easdusd der obuthaisghereportion
in the aX| al direction, I|mt| ng thi SlslaX' q{n nobility. The part o a pl at e

fixed td°a fPLERETK by~ medh ¥t RIEETAF cart Ofot CHREF
experience tpldtegy orocubd nghxmrmgerrémbm b uitn cilvsiehucEf | epcbinms nasiak to the

surface of tpgstpér?éres A(aq_%fl nj{{lﬁe efla \éag%gggevgg&%ﬂh%%%n)str%%g nis

t hat the spheric SUr f'ace of VO s di rect y on the
wal | s of theohbt owartowdoddephgeRousiing. f@@d@ln 198f oomevemgascr iibes

anot her fastgenesy; i QHdCQHprt'r%%%létﬁ%H OWRPhedd Cad 5 e&?”?%eabﬁ\afiﬂed
pi vot abl )6 10 in a holl ow accommodat i ng housi ng. At the m dd hi s
2]

housi ng2Ps tFRF3F &R el ofMad iy AhitIFR© dPWi Fﬁapédloaﬁ ]B?Hr 3“?Hi“§s'
configurati ofthitekesthé pdssgirbee t@fconpensidme fir dtﬁaﬂsuaaabnvaatr@tl ons

bet ween the posit f ot vot i,n the pl ate,that 15 fastened
and the corrg %?%g% gﬁﬁ%éé{l?ngbep%lﬁngf ﬁguﬁran% lbaitef)sosgﬁab'i lity of
axial tr ansllaemca)nea)asmcsliyealemﬂltllw t hen rrbhﬂt @@eSIhaIai,I onndlsr nghe
however, envisaged Berenebecause ddha ifdee & Qfaddiee Pi VAL Egr-8er eed

secur el to t he spherical articulation (ball 20 joint) after radial
positio |ng the wind, and, on the other hand, in particular,

different thermal expansions of the plates and of the
framework can be compensated for practically without
load.

30 DE-Al-197 49 634 describes a fastener in which the free
end of a pivot housed moveably in a hollow housing
consists directly of a ball and thus allows tipping
movements of the longitudinal axis of the pivot. The
hollow housing itself is essentially in the form of a

35 hollow cylinder and therefore also allows the pivot to
move in the axial direction, compressing springs
arranged on each side of the sphere portion in the
axial direction limiting this axial mobility. The part

of a plate fixed to a framework by means of this

(T
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DE- A1-197 13 678 al so discloses a fastener with a pivot and a hol | ow
"housing to be installed in bores in sheets of glass. Here too, there is
conpensation for 25 tolerances in the direction orthogonal to the
longitudinal axis of the pivot. Two elagtoneric rings surrounding the pivot

inside the hpollow housing limt the nmobility of th ivot _in the .axial

di rection. Agﬂﬁ?ré%’f y,caﬁgbflf’lg}t yo%?yt ﬁé{pﬁr\/l(%’cﬁuréﬁ;tlgﬂgt rAnsISAT oS0 i s
shown, but rmeodenentpdsst baksonigfbgctoopsessrnglatoelthst smefiacer iofg ar ound
its entire dmeter . FP-Blx 0 QR 343 i s | engy; dihat gan be
applied in the case o& plates, particularly plates of 35 d1ass, In which a
conmbi nat i on @PNILFF M bliekdthadhalerl FBRSFAGaN hrdaseadr i kbet #ad of a

pi ston ats therfyee sPdoOf s8iby¥OliFeRtBFesnathal wal9sNbrakhieC Waatican. The
hol l ow housing is in a fitting fixed to the associated plate, while the
pivot is att2cHIUPEXeHEY ROWFiRFth - 3 the aforenentioned degrees of
freedomin translation - to the franework. The head |i ke that of a piston
is produced wit pproxj mately spherical_l.ateral .surface, is.,surrounded
by the hol | of#ﬁ%{rii“%% Bt agséﬁrgg§ﬁourﬁnoo%erradi EFSERRGT | R i al
direction ofcoherjpsemta holiswf Ephkedcah boehestdesrbpged: eivediadtly el astic
avers W chint !t oHgh GoMal addOMhoflihe ofie RARd migiYe Syl axial
movenments but, above all, allow novenents in_prvoting between t%e 10 hol | ow
housi ng and ¥Rbs hbagsapdpiifot thespEeei B9 . ofhips Hg&E: bPrpyedf Waithot i ng in
space about thgigentakyof thes heashrableads onhemsless ees obod s B8TOMEILN
rotation needed for the fastened plates._to curve jn any maé. 15 EE;Al-O 863
287 di scl 0seSOECRFRET natPle NSLORE af M hedPE¥EERer E whi ch
t he head |i kgoshiaiowf &f pithleonpisopr o dethe opliatte | ahgestiperdioreber, with
a plasti.g ri ich is supposed to mnimze the radial.play in the holl ow
nousi ng 2nd TRELTIFEL PO anpe i st dheth PRECTAPERki RelRdte OF (e
head and t hethaeit driamewonki.ack ebssidifditowhoasiiad. toanshetiemmiodder,

this construchjoncisePeAgtifath¥ hd8AtEGAL;tAatheneatL! ek  emRdiaent . 25
EP- A1-0 784 129 al so_describes a fastener for plates, particularly for

pl ates of gl BREISFPELnRREesyRRIGF] ot AP FFSengfRe P& JdesPaBPF skéd
bet ween t he gtpéwed haleduxrdley beohalkk asghehe chlamnemolduldoi éhi Sband, the

shank of,the.fastener, energing. fromthe plate is split into 30 two in the
e ot cGhi T3 8

| engt hwicde di PHL hit HP At EMdn runs [ ongitudinal Iy through

the two parts. The two parts of the shank have end faces of holl ow

spherical s €51 T- e c b, ith.a Leh, .on. si de,
has a spher @IA%hQ%z :\L/\n?t %%%%?u@igﬁlf%gé\%ét% %@?Eigéﬁ\g?%gv sap er' ?al end
faces and t hen@tachollge Beufknghtpsbe| anstyhdegainsbereshdnsisheetf th t he

correspondi ngf Waghelks .ar engracedodne ofhepsh sisde @bdmgess@pdsh elfegent of
the fra Wortl__< lvvhich el enent iz}pro%ﬁi.ded with a bo}rle forlthecﬁasi e of the
t hr eade _CLETRORS By Theakiof PHESFELPBr, PHERPETRRLof tthe nk with

t he washers londiowdinahi ekisheft htleaded vbenomryasedss nbmar saf fiicigent
radial play g,pf6uh@lAGY chRIP R bynsFEEMing Hilitw tHGuELAL Siidas of the
the mobility of the pivot in the axial direction.
Admittedly, mobility of the pivot purely in translation
30 is shown, but rendered possible only by compressing an

elastomeric ring around its entire perimeter.

EP-B1-0 655 543 discloses a fastener that can be
applied in the case of plates, particularly plates of
35 glass, in which a combination of a hollow bucket-shaped
housing with a head like that of a piston at the free
end of a pivot replaces a ball joint articulation. The
hollow housing is in a fitting fixed to the associated
plate, while the pivot is attached fixedly - or with



5 washers are cl anped, against the two flat surfaces of the support el enent
"arranged so that they are opposite. In the bore thereof, the threaded tenon
al so.has a relatively large amount of radial play, so as to be able to be
adj ust ed r adi aIIy therein during nountigg- 10 Depending on the force of the
pre-tighteni al so 055| Ie at_this poi nf.to t the npvenent s

of corrpensattﬂgén by ?f% %’P%It t N8®¥hNEESt i ne® the 5FF§ pondi ﬁ&
spherical shetdngpations- ntm(ethee baosrsemlek dﬂhengeﬁﬁuhnkﬁgthao afigal arly

adj ust the gy dc;lrg vmthrb%g(ﬁ%eec{]er res%e%gogantat&ed%,upg%terglcgqent The

fasteners provi 0SSi |ty of ustment are used nmainly for

hangi ng ri gi tRtRERe prafase( oflﬁl §§§¥OPP§WYS% ke £kPW biovEdRgat ur es

or breaks. 2p;dihe pbjsart 10f atnBenltnve!ﬁtleadiéltoplégaromatmste&emof this
kind still fuyrther, Accgrdéng to the.invent nlﬁcg o%)ectlv i s, achi eved

25 with the R i Q CoPIVRE | depdh th ﬁﬁ €81 D¥The
char act eri stigsetiedivt €| @l aast depeadens whithe thgpeaghi emprdegendent

clainms di scl?]\a]ﬁf advantt eous dgaehopgentssof hg;{eaﬁub ect Sents &9 ndary
cl ai ns deal W *pa?tres p?ov?%e Wt hVst¥n {‘ngs enérs—an SPFSuSE30 in the
gl azi ng of habkdwde ngsll, Theldowal mpubmenty ointtrenfqﬂe:engendbajwetehre piheot ,

wich cag beydd 10 Moyd ST elicer tﬁi)flgédf b%bbl%terre%e&%lfqegp\ agheding to

the inventi y the fact™t ore) pivot a % nount ed
spherical eledehitbikitpy oPfdeIURLIWRY &R FHAGY akeeimbds | peR®GsPAg, in

whi ch hol e thﬁ‘e Pheal Capfstage thd albyrees- Sf EReddsfcoi abtathahi ve form
according to t nventi.on,_an ele in the formof a sleeve wth at

| east one el%%?‘f%% 3 dtor iR %E TR EAEEYS nerdY G%eve in the
aperture of which the free end 5 of the pivot can be noved axially and can

e oul dad | TPl PG s DI e LS gl ashiG el kgnnof, paL
conmponent i s provid EToCRer alternative Form of The invention, an
10 el enent iaforemndntivrsd af%$1e%w@rw| im whitkatheoheadl dskecahpy @éf or mabl e

conponent toa‘é‘ﬁ?i%oﬁh?s %%v‘?c@t@d()f drhes VPéréés@e%Hf%¥t@£taﬁtﬂ€H g0 that
it can be guided In p|vo ing by virtue of the elas deformation of said

component | PRI CUedIngsWHFCE sief ERPRESBHDAA MBI 2] hFReaFesifat i ve
form the elp:sayclﬁl Nt hoslabl doueiskeaindneatgh ﬂx(icaﬂJJdiW ahe memt

limted %X|a]? rmblllthlnsidethgfast gner. g na grenc the

al ter nafi've TOFHES t he'F adt AF°hfay FOFTE£he ridia Sw the S’l vot is
adj usted t o imeesierf | estJrﬁ@sel bbé vdahee. hallpw | heusbted tﬁar 'phay as
smal | as possibl £3&F 'Eh'i "B\JE-) ols BNict Sor!Sed 'ﬁf&c&%é’i?}?e Glentth&agommon

expressi on "W t hout play ecause, strictly speaking,” parts assenbl ed
wi t hout pl ayt%r‘eh?lo?a%b’r%rt%“lhﬂ?é“%% with respect to the other. In any
event, it is necessary to avoid phenonena of wear, knocking noises and the

1o, caysed B BXCRSALYS A 2 BTk SELAULS, 200 MR plenpreng auged 30 bY
t he pivot, neyrticywladiyeflor npflheeborof aflasl iwitidiol £s osuppoaed to
throth'hO|QalE&9 gﬁb%ESnQQJLﬁéye9§5ﬂ§§ghed between the plate that
is to be held and the framework. To this end, the shank
of the fastener emerging from the plate is split into
30 two in the lengthwise direction, while a threaded tenon
runs longitudinally through the two parts. The two
parts of the shank have end faces of hollow spherical
shape. These each collaborate with a washer which, on
one side, has a spherical shape with a radius suited to
35 the hollow spherical end faces and the other side of
which is flat. The parts of the shank with the
corresponding washers are placed one on each side of a
support element of the framework, which element is

provided with a bore for the passage of the threaded



35 the pivot and the hollow housing may be limted, for exanple by elastic
‘interlayers or sprung elenents. The head |like that of a piston (generally
in the formof a thickening or increased thickness) provided in the - 6
.state of the art at the end of the pivod could here be formed directly by

oo A A AR S ks W

possi bl e fo £0 be provr ded’ be
5 itself. | witiot idve pweébered enbudughntwhxm giheot tiepadesl b&koer, be

provi ded wi h,ggsas gxequ%ad Qﬁfk%%ﬂgl apéiafapna'pltafy ria%s g’gbgheaay be

slideably s orted, in the manner o piston, in bore
articul ati orFQH biyt A6EeHéndg p@%‘éﬁbl ether ﬂﬂet 10311%5{ ettt otB&conme

jamred ip ltvﬁasqwxdﬁ &téh A diigddnuayaiRynt tofe rawh alflaltaysuﬁacté\@ bat er al
surface of this head is oduced so that it |s ndri ca t he, Eadl al

c
forces are di® rfHRRYTF St Pt FHEP LS ‘Bytlaﬁﬁ%téi??goﬁrﬁn PRPPRECSrate of
the art whi CJth hate sippdesi G:aier’rmﬁds tHlé Ttthﬁearm:ijl tenon aalsmerhasajrfaace

pressure andre'lna%vr eiduc%a?nel naun As a.ly eferg@ggrl t&e QE“LQ ggl on

el enent is for or a portion o pi erced or provided
20 with a blabﬂda hob e beByadiys tofd arada:allém ctrh%eemerriunnﬁf smohohenrer, al so

possi bl PP Hnd Uil ngoﬁhacthem gs%stﬁgﬂtéﬁm&s axi akLy inside

t he hol ow ho si ng, enbedded in elastically deform bodi es, for exarrpl e
bl ocks of r kY RASHILIR A% i EhiDEOTHRE o @K@t PBntBERENEMRAYSbE L nade

easier to f'éomﬁeﬂslhecﬂﬁ{t of ftl.%antsubftuaﬁ that fenes ddie halikwy heusing is
split. It is, however ust ossi.ble for .a SEhe“ cal ele nt to_be

wedged pi votGBNELIRAD -°non§13 &L n S5 hol POREASESI ng™PKSa way known
per se usi n@@séim,ridtgrmgtﬂmmti@g Starangglavliy f adiuat neher akisr nean

positio the as to be e rien ar.} s 35
r eachi n35 fpalrt Lﬁ]aasr ,e WW?ELrtglse%gct toé(?hg%ﬁo%%% %Irjighl &E i's
essential i r‘rﬂmtalﬁaetehenSf omndwd - ustthodéhisnegress il 1tHe spil ng

consi der at i ofig; asGRG1At @d-QM hl.s,ehhemé%ﬂyngfofs Hd¥yisRACe idMai | ghhgei n the
radi al direction on the sheet of gl ass im he framewor k and the
necessary t REXHRSs (8F HESH votrIhdvehes é’g’éscé‘a S*Bikt s SHEVBEYEEPng in

t he fastenersr breaks.
20
The object of the invention is to improve a fastener of
this kind still further.

According to the invention, this objective is achieved
25 with the characteristics of the independent claims 1, 2

and 11. The characteristics of the claims dependent on

the respective independent claims disclose advantageous

developments of these subjects. Secondary claims deal

with panes provided with such fasteners and their use
30 in the glazing of buildings.

The axial mobility of the free end of the pivot, which
can be limited, is produced in a first alternative form
according to the invention by the fact that a hole
35 (bore) in a pivotably mounted spherical element is
provided by way of hollow accommodating housing, in

which hole the pivot can slide axially.



Such an el enent, which allows the plate secured using it to deflect or
‘curve elastically with respect to 5 surface |oadings now also in a
direction normal to the plane of the plate, can be used particularly
advant ageously as a support point at thg center or on the surface of |arge
pl ates. By ing_the fasteners _in _conmon use at the present tinme, . which

al | ow no oru]grhl y 210 %e%%‘i?l GZ‘FF(E@F%&H% ra€% M ACKETNGATal WP redBi®n, the
pl at es are himghdytsémesardeilemeandiiny e sGohmcert raal s beevacwiburtted
Support poi njsagbecaise Ll extnga ailsesePBhiliohs NBbnbBakRE Safm diaection
on all sides o he respective support point. This fn adi ng scenario is 15
particul arl yineeral Byegveadferidie prpeteele aféomiilsd tehe hérpAvERS on.

Resi stive orof nEgENghvbet BEA bR eRvdrafed 168, Cawdt 84n SHEN gRWRAEALS, Whi ch
may lie in the region |ess than or equal .to 5 mm_can be guaranteed in a
preferred er®db@®rEM , PBy dgitiney *f ehBRt $laskéd 2P IS IYF Rhi E/2an be
set or adj us¢&fbohéntidis tphodviddd] s possible to predeterm ne, by nmeans of
such sprung el enents, a defined neutral position (zero or rest position) of
the free end of the pivot within the hollow housing. In the case of an

el astic sl eeme Zetelametienor adteegatvsbeniorm asfi char tiguémtion, elbanent s,
the el agy ¢ [EShalancss thedefQrmaiionamay Also D8 dised: ! o afl. said neutral
posi tion.” NaturalTly, e tTasteners proposed here are also able to 30 be
used uni ver salagti¢al hddfiefeormablsucrmppaenti coappriduttlon Seemraends, for

all the othegsf @agfcenhNebPOk Bt sd@fraty Cht 8hch8aSls PNERSUPAY tcabl Bt 0 nMOVe
in rotation is, desired. ,The1v1nare thus suit

%blg for use | r& %Pm)dul_ar
const ruct | ord${Re@n BaBERCHIGNPY BLERBRL ST $8°0rlashiSe dstoTRSGEET
t heoreti cal | §f beapOscodbenent t s spredvided eners, also to fasten nultil ayer
| am nat elq_ij panes or glazing elenments with spacing pieces (insulating
glazing) right down to fire protection _ g _ glazing and pl ates nmade of
ot her mat eri Bhsasprafasredr embodinenhnepfpkhssi eltrenakigec foro, f tamewor ks

wihthe destigd deocognet [feedpit Iy Indis0cRBASHDIS 81 £aPCenLe of
manuf acturing the fastener itselt out of 5 hygh-stréngth non-netallic
materi al s orPEvpositesed prekas anelpel Hobi 171t1ER e tFester®®ener are now

separated into degrees of freedomin rotation and in axial translation, the

2 50, b7 tborar Fodh GGG 1ot evaRt AAAEE YR Wend RS, 1 BBHI FE A rmny
nore possi biplayesotrortheptradida hgothdahtexplfi lthey mivatheipi wdijuistedhe axi al
di rection. r t-al ﬂ:%js t of -t he, .sybject he.i.avent i on
are ill ustré‘?%cci)i—' 3% t%%lgreja% ) o?alq%/l\_?\% gggén%l arIi% gﬁgdi%nlt’lg%g%d%g?%t hei r
detai |l ed destPiayi 86 wWiadd fas | Bagsibbef norhe'sdndmadi rigkay Whi8hugedist i t ut es

schematic depégéi QRS JIARECEf OBhe- donflidie dxSFewsich f histhedgboghiggnt of a
fastener _(or (gm nt attachne&t) for plates with a pi VOtmbIT voti ng.and
sli ght | $2movRBFRIFR! t BEEG &Y di§ Yif and3ts assembled  without

play are not able to move one with respect to the
other. In any event, it is necessary to avoid phenomena
of wear, knocking noises and the 1like caused by
excessive play, and seizure and wear phenomena caused

30 by insufficient play.

The bore in the articulation element, housing the end
of the pivot, may be produced in the form of a blind
hole or of a through-hole. The axial mobility between
35 the pivot and the hollow housing may be limited, for
example by elastic interlayers or sprung elements.

The head like that of a piston (generally in the form

of a thickening or increased thickness) provided in the



25 articulation elenent in the formof a perforated ball; and - figure 2
‘illustrates a second form of enbodi nent in which the articul ation el enent
isinthe formof a netal -el astonmer sleeve. 30 It needs to be enphasi zed
fromthe outset that, in that which fellsows the terms "outer" and,

respectivel yst"on é? Fﬁét girge g’ng L ruct| O{ﬁhgggl Egu% hg%ef ast ener

or, respecti ve? SUI’I’OUH enent s, whi Ch IS
general |y fr%@rrsed vadieecolythe bbposiktacuildsipo ehenenan@mmrlounsin@gt hat the

terms "innergy é”%né)”otfhethgs'&e\;o@acqtt' %1H§”%§sébﬁié Sﬂocie ta@;f’ltalf aces

towards the franmework r amewor or exanpl e, be arranged
at a facade ®PBhLENtEP | BP %‘PVl‘é‘PdabEEWPﬂPnehlﬁt hgagy F‘BéetBP PR¥O ke.

tAﬁcordlh n% t%tgi%'ftehﬂ-n anéaﬁéfenﬁfeﬁerﬁeal éﬁHoHmelné rrlenfel %:)ELk)b‘E page 1 in a
roug ore e pane 1. rises an,external_ fittin r
whi oh i 1t IR BBRDBR " hot tPEAY: AERe CRITTaIR whi Refnd st cOF aCPRE L Blar s t he
out si de of tdaddpaiwndl ahtlcRnesst @hdah fmayt i e palideéb\‘mpl ehpp@rasslenbl ed
with the extern 0 g rt_4 in epart abl se ra e way.

& gtdh% higiLn Qé‘t A n@lggﬁ £4P! engf ggge Rar akly

Here is indicat he SCréew-f as hes& 't wo par along a pgl‘tl ng
line. The exaetiaildtionnglpaents biébr snof abeicgunpessibkecdmwalthkead and

a_cor 1 egpondi 1g. DeatiNgdd e MdRndl PASLE AR HST iR 19 RARSwby N Lhe

coni cal outer geon 0 Starting de of the
pane 1 ther eam%u%‘ér@ Fagied ey nt%ﬁ nihef |1tatq%@1pa?%r@c%r°6nﬁiblﬁts body

provi ded w thead extgrbalicear ew tdhagadt aléluéylﬂn&f‘ﬁcépl’ maé zawasher 6,
whi ch bears fa%gl nst the.insi with the, |nsert|on

0
of a plastic %‘Fﬁerar%h%l’?’mg?‘ﬁé%?a?‘ée¥a§e?§r9ﬁrt ﬁ&eﬁnWmC\%\F aBLEe
direct contaecitlbhetheestihlte nif ethal apt twhd dhastarner sphbrn:balsh@ader aI ly a

retal, and the, 9l 955,25 Thp TR Nes By WAAJNCCLBSLERE" nds dastened 1o

t he pI até or to the owever, | nmpo ere. he ar rangenent
shown is nerleqz@uqatmomormwfﬁrng exanpl e. Q her alternative forns of
enbodi ment are described abundantly in the prior art. It will be 30
mentioned in particular that it is not absolutely essential to have a bore
passi ng thrdfﬁghatﬁéeﬁﬁﬁén(i? t U tdiaveld ton e%]}l?rl’ﬁ‘&t at® £8rBeds 2&t ened.
The two fitta nﬁaDBHSr4o&nd pdrageimest forvadl hobl ewe88§ beusrdgidesepar abl e
al ong tt}% af o rrentl ned pﬁg%l ng i ne, An artlcul tlon elg{rerg 8 i.n the

a

form of "a pi er% d (perJT or “b&M wa¥h rrtolucg 4558 o°1S |rr11%r05uced
into this holsi nlgowewguchahswayosﬁabletteansg gotleewel 9rwnat busbinptt| e

radial play @3,P0SsiPbes 8nd slides axially inside the hollow
housing, embedded in elastically deformable bodies, for
example blocks of rubber or of plastic.
25
The articulation element may be made easier to fit if
the part of the fitting that forms the hollow housing
is split. It is, however, Jjust as possible for a
spherical element to be wedged pivotably but
30 nonslideably in the hollow housing in a way known per

se using a snap ring or the like.

Starting out from a neutral or mean position, the pivot
has to be able to experience angular variations
35 reaching, in particular, 10° with respect to the hollow
housing. What is of essential importance then for the
one-use model, neglecting the sizing considerations
associated with the loading, is the space available in

the radial direction on the sheet of glass and on the



- 10 this enbodinent, the center of pivoting lies, in a way known per se,
‘inside the thickness of the pane 1 that is fastened with the fastener 2.
Q her. arrangenents of the center of pivoting outside the pane 1 or even
flush 5 with its interior surface may, however, also be provided if need

be; to do that, the .confi.guration, of the ass of o t fl.tt1.0g rts and
possi bly the%\%ri}e‘?’%r]\cm?% 'ltéhéay naercgssseaé}é’r et?]tcggﬁ%s p%%epﬁgehébgi@rrp ?to be
altered. 10 theunetéysaneranales ovhepiveting oinither basteners an

articul ati onshpMBAl il Nalhouy NGY3bng RARYVIGRE d ObethakapuiAgse and

for securing 1t axia ere into; ese nee e excluded here. The
only thing oft153q nfefilafte PE IS e€dGMTAFLaZilVot VAEHI FEHREHo! IF6W
housing of therphyet1ys@inys hbe alldculatd o ebevest . ndemassebblad he

fastener 2 in additiaon to_the ne 1 with a franmework 10 sinply indicated
here in chai At# %e ﬁf—nw thea slgjg‘?)%‘?t p&Pfi onP St he?%e$<s &’aﬁit\}ézfﬁff i ch

ext ends t hr caghamtidobéeushyt he suppospororpobnt aatf atheascameehobkownhousi ng

7 , and respgectivel to.the _hore -9 . of t rtjculatio At its
free end si t%%?eﬁufﬁa% igfboraer,get t?elaptlevsdt r@'la%%#? egﬁg ?ﬁlglg%g%?tﬁg%(’head) 25
in the form ofmmopi gsenat2 thehipy aseandt itsinwuseriidim ahkovone 9rseonillyat it

can s!ide W Lhgth1h A0AGMLLE (e Rl pStnOORSERRE ATRUALiGH, M adal
clearance (sliding fit). Wen choosing the fit, it Is necessary naturally
to take accophate$ eKe puEilY cStFeIvRl ERpAIGRY A SVchuceR§refe

bearing of the @pbibCHbahten %lu?mt_- gdirtiel erpéeguge deflenedgneuticals or nmean
position and to limt the . axi mobility of the addlg onal, thi gkn ss 12
i nsi de the bBPECH 15 BOEULE st%‘ﬁ RS I e LB 85 BofhRsSsPde t he

head 12. Theregpectipei ngudBobearsoimt t herhiiagdi dloadiimert ismrer@x,icon itshe one

hand, t outer fro C f . the a n er +1n the
externa{l%fi t%"lgﬁﬁl%%r%rilgoﬁo%ﬁgﬁﬁnn%f gnd%o%.eeroh%%{ggl\}v‘g%%uac%r}g{lnp? may be
possi bl e to protwhge inventiln. aRpebptivee oreaintdgtalkenebning fogesut er

spring 13 wiL8-885PE6! cbfntBe GRRE Gloviriehtd, thieididshepelieakhheugh these
are not depicted here. The inner spring 14 surrounds the shank of the pivot

11 5 with a FagyeanBaft tHAY &8 89YRhyEC 1T DdHPs SRPaPPy WFERESSHe hand
agai nst the inned fgryerrace emboldémenad 1Byanshromgt hel @idrads hamthe agai nst
an annul shoul der 15 pravided in the inner fitting.pact. The. l.atter may,
for exan?‘g{ e,pﬁgicﬁ? dﬁ%eéfl,hlacgl ace%l? c?sd SRy et d?as?’r%sr’\?%%l y&TO a‘lénaelttﬁgnf’or m of a
snap ring inseriedppasabyeobveprrdpartrmonet hbyi meensf oft iswghs sprunguch a
solution is g &ﬂ@ﬁ@sl n Egorggﬁtrpeéagl%@ﬁrgfl r?@EEE?Snal?zaéf'@ f({}_gc%s’%xerted

in the axial direction. OF course, other solutions relating t
constructionaPseian) s &f e thissofpessi e ©f hékRe, REVAbutwhaiREt i gt he

pri nﬂ ple ofhblhgo@ealgoxi;@iﬁ@$harﬁi Ctthat i‘ffbfl Q:Kr:EnLarfi_n(él}d’sﬁtifd Xigl@etle i ts
axially veabl e position. us, .inste . the helical pressure springs
depi ot od her SLEFERT SO%| 85 FEULVBLEM o S8 ToEN &Y TSI AR & IAER

el enents, fothexabpkei2Orekéseahsenntie defbkmachbe mapbedsor bl asteidcs
mat eri al s, tgodggi:ngaigenggtu{_gfl pBQfH&?f‘ of the additional thickness in

t he bore.

Naturally, the fasteners proposed here are also able to
30 be used universally, in addition to such specific
application scenarios, for all the other fastening
points for which at least one support able to move in
rotation is desired. They are thus suitable for use in
a modular construction system based on unit elements.
35
Of course, it would theoretically be possible, with
such fasteners, also to fasten multilayer laminated
panes or glazing elements with spacing pieces

(insulating glazing) right down to fire protection




The elasticities, or spring stiffnesses, available may 25 al so be obtained
‘by using springs of different hardness. It is also possible to envisage
nodi fying the prel oad of the press springs as needed after they have been
mount ed, using adjusting nmeans, for exampl-e adjusting screws in the

fastener itself..Such a. 30 .sql ution would, wever, be.more cosily than the
outline depi gh%ﬁngho%d héor.l‘é"&%sn DRIt 7 rreohcg'ée e, "‘Fﬁgrﬁgﬁ‘ﬁneg‘éc f 3he
springs may, cefamécessiaone, belsattitcn beetspl hegh. t hat forimewoetks sl

novenent s of i al ecd r i and, a.pr i-C il ial 35
oot T 1hE BeslitE Rt B e B A ke

support is then produced Tent a _
no | onger, héeBgeiveasdurvanpfastuhindcdde fasteper| fitselfanoukt @fhati ve

whi ch hass _nOhiﬁﬁesté@ﬂgeheﬂontm@tam@cnﬁgeekmaweoar&bﬁgbgiteg.el enent has
to be a blind hole, then the outer spring 13 may bear agai nst the bottom of

this hole. It is also possible to provide in 5 a through-bore a bearing
shoul der agaBesku®bi cltHehe mebETiSPEs Ngot3 adle al Sasbedsr i narde trway

articul ation_el emegte, 'Iikll,1 oi nger s ri ng n€¥ a%sntl), .inn arE[ q_i)].';]erna'{,li ve form of
10 the depi cEFBA-8F °Fi git'® 19°9EETSi 95 det TRECRr trcdi BT o1 8REntiR i f
enough nount argadpacrensdapiesenthendenr anbeachng stewulcderi sorradhecdd ke is
provi ded., I n_suc desi gh. SpL.k 3 rl ul t b ef or med
el asti cgﬁq y E§ rrtol\}%nen%% t%gu'fee plfn\ilgtg?lﬁé o?%s/ﬁ% '154¥rz£]€en§%g8‘l'he%}gst ener
2 descri bed Hempara§oBevWdshpltéiceselnemt t2Rent of t RBepard 1. revrltecanyl e,

the articul athon ghepentmdraandgolh@iputieishr i Ngo3 agErfhisin®f akl 20
i nt roduced IELLLO t elogter fi tlng gart 4. Next, Rhg,gl vot 11 with its
i ncr eased- t hECRKERILAERdOTotRE PA¥RFt 4B FRE0AFLRL bG1ESSt Pt he arti cul ati on
el ement 8. The inner spring 14 is next placed on the head 12. Finally, the

internal,ditgl p W th the 5 shoyl.der : erefore in this
i nst ancell{ hebgﬁgﬁ ?clﬁéf‘]%%l%g F‘élci]l ?ﬁggﬂgﬁéeéssgeﬁbwg% oﬁagﬂgggutgé ftﬁ—{e!ti ng
part, in thisnvestiante ByescridiiusFratiags, mn tHeeondrhwhdg tled arttwiccul ati on

element s i gyRAbhLEGdehBobbfchel! aHaNRYS e N Gdia A ae AL ARRLOPT | at &
conmbination of /30 materials, a sliding Coating and/or lubrication for life

ensure | ong- VBERPMBBLEPYS - of free pivoting of the articulation el ement. On
the other hand, the two springs are preloaded in the desired way and the

Ut ver .20 il y. CORPS aceRbIooTs | P ed SR AHE Bur s HETIRG he bor e
3 of the pandepighdonsmbhi Eegkdont the sanme tinme as the interlayers, using
the nut 6. - 13ridleeOUt Sigyd! ametersOf chideqinadcanst the dNSidfe
ianeters of the bores of the articulation elenment and of the internal
fitting part (PEnPRéNFREdHEFIMentUcH or vedeteat Wikl pi WéVON i vatsinghd
addi tional thhgkne€bsghtly movable in the axial direction and an
25 articulation element in the form of a perforated ball;
and
- figure 2 illustrates a second form of embodiment
in which the articulation element is in the form of a
metal-elastomer sleeve.
30
It needs to be emphasized from the outset that, in that
which follows, the terms “outer” and, respectively, “on
the outside” each time denote the side of the fastener
or, respectively, of the surrounding construction
35 elements, which is generally free situated on the
opposite side to the framework, and that the terms
“inner” and “on the inside” each time denote their side

that faces towards the framework. The framework may,



5 can be introduced into the bore of the articulation elenent or w thdrawn
‘therefrombefore the snap ring is fitted or, respectively, after it has
been .renoved. Before the fastener 2 is prenounted, the pivot 11 is 10
immobilized inits axial direction withgrespect to the framework 10 in the
usual way, preferably.dismantl ably using appr jate screws.. | f need be, it
i s al so neces¥ar )?xtag%&lgdvir%% Ffr\?maﬁlgﬁ%de%? e%s ]g#)é%c?éee (%m 1 tlrné:r%lla i on
radial ly wi twalbspbca bwlidinegxiat of bhhiedds o videe ahtkeparal l el to the pl ane
of the support portion. The pivot 11 thus passes on to the framework 10 all
the | oads such as_the weight and the forces due to the wind and expansions
of thermal oAeP¥Airgc.to wAighrarelt r @nshrEEeBehy 4 héSpahexedt -Q hé
fastener 52. (AMN6Ti0i depahéds1oint i §hi‘6_§¢?ﬁmﬁbke33_eoEOEhdeﬁbﬁbed._hQrte- In
this respect, and, for nore grem s¢ &et ails regardl%ng tPle onnect i ﬁln and the
degrees of fTUBRGHTEH BFanSTEETOR of AHe WasPehEr For "P&king 1 thE
framewor k, redetesate poditien radeiencelagdi nwicl heh2b Salost afhicahngpri or

art inthis field. The fift]j ar n f .the st ener. nbl ed

wi th pane 1 ?r%‘SI/aWﬁS a%%ecaé%légg?got&?rgg%yd%\ng?% rle‘sp%%.:1 ta(;erpt ﬁél%&g\?%? 11 by
virtue of theitringulpatritonS eyt 36 Ssgdmhiled wotbaythédaextespadre
support W e f fr om i i on,-Usyal | 2ngl pi voti ng
of aboufl%S i%ﬂﬁ%i ?)%g&o%s%'ggegqco%sé%teﬁl. 'CI)'ﬁus, cuér/%turegéo?fa%/ﬁe pane 1
can here be Hexet df adddicowr@ssatbg f oFrant hdtterimgt of | dhasssi $Pve

force. 35 Fustihes n@lsngt hepaxt ahgnobhbi t yhef ekberheadrl2tingt Barboye 9 and
the two springs 13 and 14 al |l ow vquatlﬁns i n the _di stance bet#aen t he pane

1 and the fr& rk, Vi cif var9ath fi9PRYSAY i nifead i n

enbodi nent byotihespaspied i bearimobiring madeengfi hobdsthe agaifddt ¢thepression
springs e I S ; i , ctive i end

addi ti o%\gr [?1%1,(1:' n%sg%%hﬁesicgﬂ? |4;Pc§%t\é/€%u%%llgor{e%%%%pudsf\ée%ﬂ? nbég?a_l'y in
both directi®t@rtingr farar Wre | esher depiehsohi ttiien pare 5 1f asherer 12
starting frogpepedt bakoPQ3d i Hbeddal NBLt tNegaphi-en sof & aghts rekurn
forces. In addition, the springs 13 and 1 al so_exert return nonments

. 4 may
agai nst the B3¢y | PaPVeAEdofithe a1} t PELEPERE bnSEFEHe MY §S T thePWbI FBw
housi ng. 10 dhe faim boad @washee fEstaiesh ilSedhe wgadhstothkhéngade 1. In

the nornal nmpunted position, i _acts perpendicularly to the |ongitudinal
axis of 2the PrvEEe BtBen THELEDI IR cate | AL Shr Pices of 1ERE fiead 12
15 and the wwedshet.t hEheor enermedbatephéavens elbmnebhe t keowmal Wagnmount of

radial play gﬁ@«&ﬁme?@i&gé ARt @UACHeSHERN Nahe t Rea Bl 1] OBk | $he
transferred 1o the pivot by a relatively large area. 20 In the alternative

form of the f2SEeRRF, IMREH % rI¢REERbICI2 ¢RI ARD Hhe FLATeve el enent
16 is used by way of articulation elenment 8 in place of the ball joint

el enent ,,.and_thi s eeve elenent is clLanped bhetween the two fitti parts
of “the. Piet eFes. teEnfd’ S° s, o e “EATRARSF| § ot chorEatTho a7 e a
radi al | y i nnetabesdrngo18har pangeldl ¢enoeit r howelberw timpblréanat hereone and

of an el asti |y f?r%[lgpfg ar g4 atitgn rj Lch i f: in the
annul ar sl otrf et Wé%%a e t\%\lg buésm%s. EL%hen{cé(}ﬁanl ct%&be#’%@gr} gqt%%e

articul ati one¥amgland HeeBusH fRFNAIICh fRtie AfadembPdERAC oRTEf
non- met all'i Cd@@é@ilbé&fs,amﬁ'?damtgﬁf stikenghB, HeLioeXxaapt & ot aggaunt peaf

bondi ng _qr vul canpi zat i on. , ) )
30 mentione in particular that it is not absolutely
essential to have a bore passing through the pane or

through other plates that are to be fastened.

The two fitting parts 4 and 5 together form a hollow
35 housing 7 separable along the aforementicned parting
line. An articulation element 8 in the form of a
pierced (perforated) ball with a through-bore 9 1is
introduced into this housing in such a way that it can
pivot freely with as little radial play as possible. In



35 Elenents of this nature are known per se, for exanple, as danpers in the
‘field of notor vehicle chassis construction. The articulation ring may be
made .of rubber or of appropriate elastonmers, it being possible for its

el astic stiffness to be adjusted withingvery - 15 broad |limts to suit
the requirengnt_through the chpic h t.eri.al s and the, gegnetric
configuratio e s %‘glr%%?t; gﬁ?eg ggﬁ% t%ﬁe el%ﬁtelr?eqn'?lsl%ér’e,llgsgawégneral

rule, very stndWn pérheegh irfsd denridre bulshthgess péstthes marabl & tbapi vot
Wi th respect; d O heefeRt Lal naxhg Et%hétteﬂe% 10 "PVfet ”?EPgn él'néﬁtg' BEC“ on
ushing t t he

W th respect to the outer bl . rough el astic defornmalion o
articul ati orthe menteyr Tk pinetiHaerowiside sheuedneeloprt REePRasluglr

correspords gsgentigsl yiheetheremodicaeat iddust riadgsl,dh, Fi guse lpewhi ch
means that there is ., np_need to explain the individual parts again here.
However, théTJHEUctforerd ?ﬁfr’ke%‘? ydﬂmtgaé:i'nptlfbe arePt e It hmuPact ure i s
t hus nore ecthwnssémibbgaosetht tfietdngaprearsanasl obosdtbbal theowat,

el enent. Thus, the .outer bushin 8 y. si pply _he cla xially, and
radially w t%u‘?’hb?%ytcﬁﬁyt %el%ho%%uﬁ%uts?nggﬁe \%éléan r%‘?r?e)fgml#‘ﬁ}fi 58 parts 4
and 5 to be mraMezradget her. The 20 annul ar shoul der 15 which acts as a
supportllfoor the inner spring 14 is here incorporated directly into the

internal fitting part 5. It also imobilizes the sleeve elenent in the
axi al di rectamzally t $hedcer 258s A HAFErL8MeadPan® hgdarsinporatd igns e

di amet er of ghe shoid At Lhertn©fidte 41 hb118wPRbLsOngSpesRibes EBan the
outside dianeter of the head, 12 of the piston, aff,oirjrglyngﬂérrecham cal safety

so that the &% oRUERAAGt dhveCT hé 97 L HhEXA T hglB8% s
slightly shotliege | heke mxt albali erelindedt Hasrd he Thet esnbyshimiggl8oflts 30

i nner |ateral fQr.ns e r f e articuyl ation e i n which
t he endﬁgddiajtw%%t{ﬁ%ﬁel cgﬁestsﬁél]z f(% i Og_l p%?/otpqi}ft?ﬁglgﬁoﬁgec}%ﬁ Pﬁgségoﬁ ttle
radi al pl ay reugiossidi chalpineighrsed dan the ldrsiqulatidrldyemandr.e agai n,
it is appropriate once nore to 35 take appropriate steps to ensure the

snoot hness of the sljding novenent. - 16 In_an alternative for t he
articul ati ont®i A§Sevhta pdef i Sastengect| Yt AYMeL IR eFOf iHhS RPPart 4, it

t_henI _bfei ng nlm'p‘ts:i d eff&ﬁ?xbm oub egixblluﬁjai ﬂﬂdi&at@dbﬁleﬁéi ih_edhaSEI niaaot her
S1 npl 1 alternati ve or 1t Wou concel vapl e,. usl n t he, .

ol cove. CRapdth 't adt | EURPOF I RET HhOR! ertdiEe 165 (8 9 e b aPMFPect i on
the pivot wiedtendsitinoughaddihébmalnttheksessortb phetioneashéshi ag or to
the articul aty “héi%?uiz'ﬂoﬁE?.nQe’%',r%%dorre“s%efcec‘l;{)eﬁ%f Al tﬂ@bb%féhca“ be

obtained only by sufficient transverse novenents of the articulation ring.
In this altehatheearoiaylanre eLemenhedd 2britpeérar endseituatefents fo

defining theimethigl bgesiticne @fividte 1 V@irrilds a thickening (head)
25 1in the form of a piston 12. This head is housed in the

bore 9 so that it can slide without jamming with the

smallest possible amount of radial clearance (sliding

fit). When choosing the fit, it is necessary naturally

to take account of the possible thermal expansions and

30 during the bearing of the articulation element.

To determine a defined neutral or mean position and to
limit the axial mobility of the additional thickness 12
inside the bore 9, pressure springs are provided on
35 Dboth sides of the head 12. The outer spring 13 bears in
the radial direction on, on the one hand, the outer
front face of the head 12 and, on the other hand, in
the external fitting part 4 on the inner end of the
hollow housing 7. It may be possible to provide



- 17 CLAIMS 1. A fastener (2) for plates, particularly for sheets of glass
(1), which conprises an elongate pivot (11) to 5 be fixed to a framework (
10 ) .and which has a free end and a holl ow housing (7) housing this free

.end in a noveable way, in which fastenarp an articulation elenment (8) which

pi votably supports the pivaot in_.the hollow housing (7) allows tilting

novenment s ofé)é)%oajﬁlﬁh%%gﬂe&&isnafsoﬁxiCserbﬁ‘ertjhneg pi%\&/lbet %lﬁ?ri nsqrr%en%olﬁlr’iow

housi ng (7),witiar astsgreicted tion thet téetaali cakss i of eltdreenttag@pneonsi sts of

a spheri cal aei%@h F%j_l-\l’,\%@bi%e Wtﬁ%fé‘?eci”ﬁ% ed with a bore (9) by way
In I ch he

of hol | ow housi ng, ( ore t ree end of the pivot (11) 15 is
supported wiThe aliner sSPEing Wit BurrevnRds Fhai ahapkagf fheapiysteddr (2)

for plates, warhigul aFdy dsushest srodiglagsall) Itwhbabscazmahags o@n

el ongate pivat (11) to 20 be fixed to a franmework 0) and which has a free
end and a hot'rlF%\APﬂ%ug‘Pﬂﬂ (aﬂ)alﬁ’ﬁfsiﬂbeth?ge?rgéoﬁﬁd 'ar?)ea ‘hng]aﬁl eﬂ/gy in

whi ch fastenez andar bhcthat icvheal emmd, (BJadchami snhabbhy shppodes t he
pivot in th ol 1 ow. housing,(7) .allows..til.tin venent s. of . the 25
| ongi t udi nalelgx]?go‘é*g? elBi \Fg’“ﬁe (lff)eri nfﬁ%telr}%?q%l\l/)vt hg:ﬁl%? ngl:]a Efr ey
char act eri zefbr nexdmaple hebarprodhaefionael éepntte8) hevrsi stismahtabieeve

el ement ;(16); W n ast}cal repble nent and an
inter nallﬁsl )eleli{/\ﬁe%ljg? #%ﬁgﬁft_ﬁes?gée?%%g %%g?ﬁgégi %t 5389?§%Q' ggnpgé‘gamved
axi al |y witPhi Bhfainpgdi £1tHiagr ahcel AnGUEBn SheSUMEERN | HSpFRBEPAG Wi t h

el astic def Oirﬁﬁébﬁﬁl@f:et @%f@t?Stdﬂaféé{céfﬁQr gabl & HOMPOREERE éi{%)fte_a- The
haracterized.in tha rrovi ded at

fastener as clained in.claim1l or,2, 35

the free end-"bf ﬁlga?e X6t (%]ifeF§lanhea%g(1%uﬁﬁ'deé°tihr‘?rt hé’ogBEéoPg) of the
articul ati orel®neny 8). consti@ctiondbhe deastidmer aas @ladoregossiblai m 3,
charact gei zagb 0, tpalpble bead-{49) chasces sulhadrigalpbaheral sguthace. S 5.
The fasféner as clalned rn any one 0O tRe precedi ng clains, char acteri zed
in that the &otiondvien nelenerftor ande shei cilxinon of et @8)aildyf or med

of two partsnOfedbfdttpBgit4on?) WS arenaeseqdl ¢ along anpasithig |ine.
10 6. The fastener as clained_in any one of the preceding clajns,

char act eri zeRF$F54¥Rt SPF NP 8eHePhSERE & eporid (19 dFSP hBOEFARLECtEI enent
(8) are el astss @Bt 3ppidpridreldp1b6tiadjasdmdrrd he foreeegampot the 15

pivot (L} 1o & reutral postiion in the,axial dijrgetign theregh,
to define the neutral position of the additional
thickness in the bore.

The elasticities, or spring stiffnesses, available may
25 also be obtained by wusing springs of different
hardness. It is also possible to envisage modifying the
preload of the press springs as needed after they have
been mounted, using adjusting means, for example
adjusting screws 1in the fastener itself. Such a
30 solution would, however, be more costly than the
outline depiction shown here. In an extreme case, the
hardness of the springs may, if necessary, be set to be
so high that only wvery small movements of axial
deflection are possible and a practically fixed axial
35 support is then produced. The fundamental axial
mobility of the element is no longer, however, assured

in such a case.



7. The fastener as clainmed in claim®6, characterized in that the elastic

"el enents have the formof 20 conpression springs (13, 14). 8. The fastener
as claimed in claim6 or 7, characterized in that the elastic elenents (13,
14) are arranged one on each side of anlznd head (12) of the 25 pivot (11)

and each bear _agai nst t hea i S r 8s, cl ai mred
in claima8, éﬁaréEtSPlfb eﬁ?%ﬁ%t tWPlc E@?g H t %Feg a§$¥§ Ehements
(13, 14) 30 bemesmada uhethasercﬁcuhet@bnthéﬁmeagahn§tt@héﬁtkbéédméhd of

the hol | ow hgaﬁéng i r%] apfe idhddie 535 8" Jhenl Niea,A084Ahs 8N GOl ar

shoul der (15) surrou the pivot sténer as clainmed in
claim 8, cha @ét@ml?édthﬂstW@ﬂeyeﬂnan@%héisglHéséib@ﬁetélé%@W@dﬁ drfent s

(13, 14) peags @gaidi-Bdvee | BSi 88aping hesrRarmad:o) ag ainst9 widehA st ener
(2) for plates parthularﬁy for sheet of gl ass é % mhlch C rises an
el ongat e pi vBREET1PPEITSe 3 X0t 8 éofiﬁﬁﬂﬁo+st earkF T a free
end and a hoklemeneusing (7) housing this free end in a 5 aneabIe way, in
whi ch fastener an articulation elenment (8) which pivotably supports the

pivot in the hollow housing (7) allows tilting novenents of the
| ongi t udi nal Thei sinofert heppinvet mgyl)alise t henhenl owl twus tigrg 7form of
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(19) for t|IEiﬁ@eﬁﬁveﬁémﬁﬁoumh(ﬂP@ﬂ#¥%@n§§aFﬁeh@upﬁﬁs%ﬁk #rdotfamd which

i's secured fbéHHn%O diwulideae 6Pd tife t DEKBI MY HRd¥yiddd. 12Zn Thechay ener as
clainmed in claim1l characterlzeg in_that _the artlculatlonf§ ﬁg& (19) of

the sl eeve efl&fefR (E@? SProRgst hd PPEEOENd dofhrHd Hiest ReL d axi al
nmobi l ity becablasetbtallyg sbi/fi mbesmerBscapdci purkor pdkearingl 3.0fA pliat e,
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a fastener as clained in any one of the preceding clains. 25 14. The use of
a plate as clainmed in claim13 for glazing a building, particularly for
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fitted onto the pane 1. For example, the articulation

element 8 and the outer spring 13 are first of all
20 introduced into the outer fitting part 4. Next, the
pivot 11 with its increased-thickness head 12 is
inserted into the bore 9 of the articulation element 8.
The inner spring 14 is next placed on the head 12.
Finally, the internal fitting part 5 with the annular
25 shoulder 15, therefore in this instance the snap ring
16, is fitted and assembled on the outer fitting part,
in this instance by screwing. Thus, on the one hand,
the articulation element is immobilized in the hollow
housing and preferably an appropriate combination of
30 materials, a sliding coating and/or lubrication for
life ensure long-term mobility of free pivoting of the
articulation element. On the other hand, the two
springs are preloaded in the desired way and the pivot
11, now housed pivotably and with axial sliding,
35 protrudes outward. Finally, this assembly is installed
from the outside into the bore 3 of the pane 1 and
immobilized at the same time as the interlayers, using
the nut 6.
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10HH 10HH wUBeTfbkre the fastener 2 is premounted, the pivot 11 1is

10 immobilized in its axial direction with respect to the
framework 10 in the usual way, preferably dismantlably
using appropriate screws. If need be, it 1is also
necessary to provide it with degrees of freedom in
translation radially with respect to the axis of the

15 pivot and parallel to the plane of the support portion.
The pivot 11 thus passes on to the framework 10 all the
loads such as the weight and the forces due to the wind
and expansions of thermal origin, etc., which are
transmitted by the pane 1 to the fastener 2. Other

20 details of this framework are not depicted here. In
this respect, and for more precise details regarding
the connection and the degrees of freedom in
translation of the fastener for fixing to the
framework, reference will be made once again to the

25 substantial prior art in this field.

The fitting parts 4 and 5 of the fastener 2 assembled
with pane 1 may in all cases pivot freely with respect
to the pivot 11 by virtue of the articulation element
30 8, that is to say that they are supported with degrees
of freedom in rotation. Usually, angles of pivoting of
about 5° in all directions are considered. Thus,
curvatures of the pane 1 can here be reacted and
compensated for without substantial resistive force.
35 Furthermore, the axial mobility of the head 12 in the
bore 9 and the two springs 13 and 14 allow variations
in the distance between the pane 1 and the framework,
which variations are finally limited in this embodiment

by the respective immobilizing length of the
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the action of elastic return forces. In addition, the
springs 13 and 14 may also exert return moments against
the oscillations of the articulation element 8 in the

hollow housing.

The main load on the fastener is the weight of the pane
1. In the normal mounted position, it acts
perpendicularly to the longitudinal axis of the pivot.
Between the cylindrical lateral surface of the head 12
and the wall of the bore 9 in the spherical element,
the small amount of radial play guarantees surface
contact such that the main load is transferred to the

pivot by a relatively large area.

In the alternative form of the fastener which form is
depicted in figure 2, a sleeve element 16 is used by
way of articulation element 8 in place of the ball
joint element, and this sleeve element is clamped
between the two fitting parts of the fastener. It 1is
made up of a radially outer bushing 17, of a radially
inner bushing 18 arranged concentrically with the
latter one and of an elastically deformable
articulation ring 19 which is arranged in the annular
slot between the two bushings. The connection between
the articulation ring and the bushings, which may be
made of metal or of non-metallic materials, has high
strength, for example on account of Dbonding or

vulcanization.

Elements of this nature are known per se, for example,
as dampers 1in the field of motor wvehicle chassis
construction. The articulation ring may be made of
rubber or of appropriate elastomers, it being possible

for its elastic stiffness to be adjusted within very
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to move in the axial direction with respect to the

outer bushing through elastic deformation of the

articulation ring.

10 The remainder of the structure of the fastener
corresponds essentially to the embodiment illustrated
in Figure 1, which means that there is no need to
explain the individual parts again here. However, the
construction is markedly more simple and the

15 manufacture is thus more economical because of the
disappearance of the ball 3joint element. Thus, the
outer bushing 18 may simply be clamped axially and
radially without play in the hollow housing between the
two fitting parts 4 and 5 to be screwed together. The

20 annular shoulder 15 which acts as a support for the
inner spring 14 is here incorporated directly into the
internal fitting part 5. It also immobilizes the sleeve
element in the axial direction wvia its outer bushing
18. Advantageously, the inside diameter of the shoulder

25 15 of the fitting part 5 1is smaller than the outside
diameter of the head 12 of the piston, affording
mechanical safety so that the piston cannot leave the
space 7. The inner bushing 19 is slightly shorter in
the axial direction than the outer bushing 18. 1Its

30 inner lateral surface forms the bore of the
articulation element, in which the end additional
thickness 12 of the pivot 11 is housed with as little
radial play as possible, although it can still slide
axially. Here again, it is appropriate once more to

35 take appropriate steps to ensure the smoothness of the

sliding movement.
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LE' 110% | & ?onCEBva usin the leeve shape elastlc
articulation element, to fix in the axial direction the
pivot with or without additional thickness to the inner
bushing or to the articulation ring if the desired or

10 required axial mobility can be obtained only by

sufficient transverse movements of the articulation
ring. In this alternative form, there is no need for
special elastic elements for defining the neutral
position of the pivot.

15
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YY: 10%4&'H ) - pdOffiked to a framework (10) and which has a free end
and a hollow housing (7) housing this free end in a

moveable way, in which fastener an articulation element

(8) which pivotably supports the pivot in the hollow

housing (7) allows tilting movements of the

10 longitudinal axis of the pivot (11) in the hollow
housing (7), characterized in that the articulation

element (8) consists of a spherical element pivotably

mounted and provided with a bore (9) by way of hollow

housing, in which bore the free end of the pivot (11)

15 1is supported with axial sliding with minimal radial

play.

2. A fastener (2) for plates, particularly for sheets
of glass (1), which comprises an elongate pivot (1ll) to
20 be fixed to a framework (10) and which has a free end
and a hollow housing (7) housing this free end in a
moveable way, in which fastener an articulation element
(8) which pivotably supports the pivot in the hollow
housing (7) allows tilting movements of the
25 longitudinal axis of the pivot (11) in the hollow
housing (7), characterized in that the articulation
element (8) consists of a sleeve element (16) with at
least one elastically deformable component (19) and an
internal sleeve, 1in which the free end of the pivot
30 (11) can be moved axially with minimal radial clearance
and can be guided in pivoting with elastic deformation

of the elastically deformable component (19).

3. The fastener as claimed in c¢laim 1 or 2,

35 characterized in that provided at the free end of the
pivot (11l) is a head (12) guided in the bore (8) of the
articulation element (8).
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of two parts of a fitting (4, 5) which are assembled
along a parting line.
10
6. The fastener as claimed in any one of the
preceding claims, characterized in that provided inside
the bore (9) of the elastic element (8) are elastic
elements (13, 14; 19) for adjusting the free end of the
15 pivot (11) into a neutral position in the axial

direction thereof.

7. The fastener as claimed in claim 6, characterized
in that the elastic elements have the form of
20 compression springs (13, 14).

8. The fastener as claimed in claim 6 or 7,
characterized in that the elastic elements (13, 14) are
arranged one on each side of an end head (12) of the
25 pivot (11l) and each bear against the head (12) at one

side.

9. The fastener as claimed in claim 8, characterized
in that the other side of the elastic elements (13, 14)

30 bears, in the case of one of them, against the closed
end of the hollow housing (7) and, in the case of the
other, against an annular shoulder (15) surrounding the
pivot (11).

35 10. The fastener as claimed in claim 8, characterized

in that yet another side of the elastic elements (13,

14) bears against the inside of the bore (9).
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and a hollow housing (7) housing this free end in  a
5 moveable way, in which fastener an articulation element
(8) which pivotably supports the pivot in the hollow
housing (7) allows tilting movements of the
longitudinal axis of the pivot (11) in the hollow
housing (7), characterized in that the articulation
10 element (8) consists of a sleeve element (16) with at
least one elastically deformable articulation ring (19)
for tilting movements, which surrounds the end of the
pivot and which is secured firmly to the free end of
the pivot (11).
15
12. The fastener as claimed in claim 11, characterized
in that the articulation ring (19) of the sleeve
element (16) allows the free end of the pivot (11)
limited axial mobility Dbecause of its sufficient

20 capacity for shear.

13. A plate, particularly a sheet of glass, with at
least one hole and, mounted therein, a fastener as
claimed in any one of the preceding claims.

25
14. The use of a plate as claimed in claim 13 for
glazing a building, particularly for glazing a facade.



