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WO 2004/ 022877 PCT/ EP2003/ 009731 ELONGATE RETAI NI NG
ELEMENT The invention relates to an el ongate retaining

webk@aweas7f or bui |l di ng sheets, having, as seenPCTYER200%809731

section perpendicular to its direction of elongation,

a head part for ﬁﬁog%@@WN%GGMQEMWTt he

bui | ding sheet of a roof or a facade or the like, a

base part for nounting the el ongate retaining el enent

on allsainventiorsteiated torad diyhgarnegiihs Glen@nﬁfﬁi‘fbhﬁdin?-sﬁeets, having,

screws, and a connecting flange extendi ng upwardly

35y P B Ot lgn peryeadisiiay te aisdlirpstian pdralongstiemi alhead part for
E r t kv, i rel.ates. tq an .

SR3Engru B IR DR GRS LR BB Bl  basepar

fot enutingntheatlohgas tretafiend ¥idhtind HnS RERLP IR WihieHire Y connecting

t hereby on a support structure. An enbodi nent of sdch

APmeENtB St EIVEL, and iarmgnetcéing flange extenging sipkvaniiy ffonosaid base and

AR S8 AR TR RS T ey o

apNedst bfe shéh %E)@i?at‘é NeGfrPSS eRBeht A REIASNMHLHfind Shdet $nounted
direction of elongation, the cross bar of the

thergbiaped sppistt starckwens t he base part, which is
rovided,15.with dri]l ed holes for.connectin | enent s
P oA Epp it oy fich wE RS resdminis FlBegt pY cGh e from

Dhith SABRAGE. 10@9NThe kBREALRNEAL 2btRinfie éiérﬁéﬁﬁ% 1 Qofigate extruded
supporting structure of a building, such as ?or

aé)lt Jalmﬂlt 2 Tslﬁl'me‘fl uoitCP‘@e.béaﬁ@,nf iﬁ-c:near?c?ompel?)bnﬂiblﬂar toI its direction of
ruct ur el eme uf actu ro or exanple. . _
cfrtion (i proSe P e, eGP ERE s o et 88 Wioh is provided
e er PRaRa g% ARy plchoi% (ISR Defifiien Mibhen the
dritled, hglf@ﬁ ﬁ]ﬂ G}Dnghl?tflf_dhd? ﬁloiﬁgﬁftl lf;tm'ﬂmgfsafﬁmém go afh@({rﬁ@sﬁrucgure ofa
ends o e ui | di ng sheets. ar a over the hea
oflier o P Ao P P PO RaboRSHS. o Rgereifo P g iructural
eleRfenBU nl AL G0 TEE §tcin ' B Axhi¥B1d Hdolle sfleP n@ﬁfn?ni{u%t at Q:'oggrete. A
el emrent. The known el ongate retaining elenments can be
C@?l@.cgﬂ'g ﬂhm@sd tem@;mrmnf dl]cukaﬂy)from:n dpdihse port | argihadeth a wider head
Anot her enbodi.nent. of sych an_el gngat e ret ai ni ng
P> ‘ﬁ?@%{s ﬁ“ggtﬁ%%;\{fy #‘1‘"‘8%‘1?;% Qlil%’@é A SRS Sealft i et fFasnends of the
e e B R G T 208 8 Ryt sticing
n}@@rr_mﬂ_att ¢fg@e Ibc;iiltgf!ngu;ticraruairelmy\zeutmhm]tc el'tbﬂgat@ wﬁhﬁ?_tdlﬁﬂ?r}ﬂ The known
a limted. rotati gnal nove 0 e connecting ange
oIBef SR B Sl o BHSR Ioy eheitdbyy-shaped
et £ gl Aol b B St RIS ARG Jp fpogn from
ingarpiticaml eppligéve me VEDMSAES 168 e fre fitis iemblotpment fth® Bhse part of the

retaining element is provided with a connection permitting longitudinal movement in

combination with a limited rotational movement of the connecting flange and the head
part relative to the base. Preferably the elongate retaining element is made from an
extruded aluminium alloy.

Yet another embodiment of such an elongate retaining element is known from
EP-1069256-A1. In this embodiment the base part of the retaining element is provided
with a connection permitting longitudinal movement in combination with a limited

transverse movement of the connecting flange and the head part relative to the base. In
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EP- 1069256- A1l. In this enbodi nent the base part of the
retaining elenent is provided wth a connection

w@eoorioeas7ng | ongi t udi nal nove t in conbi nat i POT/MP1003/609731

limted transverse novenent df the connecting flange

nd th he%part relative to the base., In
%@\I Q&&p repsen §gplseian b glpngate aetaining element is schematically
Eur p I C
fhe e on%gé RQa% Vﬁ/lﬁiﬁl%ne lggl[neilﬁlagcrg% P o vspegﬁ%%ﬁe central
homgitondinal dﬁw thabbmwctlhg #angs TR o %'1etﬁfr@1§g‘361§§1‘éﬁﬂ 19 Iihade from

Wth respect to the central longit ud| nal axis of
e prrared bmfmaﬁ@élloyrhe el ongate retaining el ement |s

a1 ¢ AE el K B SOl o P el fostio i Robacton of

ﬁl@cbuﬂ@ﬂﬁ sBGéthR a Rngithii@alskidi Hvephdnd GE1dEEMR head art o¥ a metallic
| ongi tudi nal sliding novenent across the head P

%lonmt%qutalmngeal@ngatcé theflangdsrigildingreheet o danes ﬁ.lh an;ge&ant noise
s an cause an unpl easant noi se as

Rotstnde PRS0 Rl oThE o s Gty wise when the

RAdAL Jhdtd )ireahbts gitiIed ﬂeﬁ@ctl}bﬁhﬂaﬁélnﬂ) ﬁﬁ:eﬁfréctﬁffn of'Uongation, a

situated perfectly parallel to the direct
s;m@h@tathabmay@cctm ®i insfancerwhenahe sgppoairgstrfcarre inadtanatzid. The

when t he supportin ture Is so rigid. The
e omborh o o Ar T GadtaSige ety be Felipipigpiement and the
helaneehetthe retaining el ement and the building sheet.
Anot her problemw th many roof or facade structures is
t he Mhnrrmnblenmvltbohahy tooif dg éxyabie steetoret e theuddedirage of cold-

t t It of
3itees bAGeR diks iRDRSE et b P i UstATeS a5 o TesulloF use of
\%ﬁﬁﬁé ﬁl%ﬁaﬁli@éb?n r I
limted thernma ngﬁtsdggglogg C(frlé‘;crﬁ‘%gong&?g% %?lsﬁga&e are proposed to
hmlm}ﬂlemal-tbudgt&)w de an inproved el ongate retaining

t. A furthe ect .of the invention is to
baudns fb JEGEoF tBolhEREE &6 Grotife Ay HBPEeh MonsBicststaining

t.sl
egéhnééﬂg ﬁ%?ﬂﬁg%&‘ %e@??fhfglﬂggﬁtgﬁlol? ﬁcg(rjreo eet(I:ltg ris? @ﬁoc%}ﬂﬁence of the

umplseesalnt Ims& of fhe duildmgeshee|and giad ieead @hﬁlshdﬁng o?ees®inother. Yet, it
nmechani cal strength and stability

i ci
g &Bﬂth{ﬂhz? Jeﬂ ?aﬁai‘ef]lﬁll"?ﬁ‘tfoq { Preivids |38ne]8flgat§ Uistréning n@ement with
STLLCTRRGR SIS By YA 0 e o

sufpartieg aad -connelgieg Héwildmy sHeet brishatitdgo &hﬁqipoﬁnﬁruchﬁ@ while
25 According to_one aspect of

i n, t
SR b ARk 2 1 REREEanG of GydbrilecaboRigan dbs vkding abeet and

the supporting structure.

According to one aspect of the invention, there is provided an elongate retaining
element for building sheets, having, as seen in cross section perpendicular to its
direction of elongation, a head part for engaging at least one said building sheets, a base
part for mounting the elongate retaining element on a support structure, and a
connecting flange extending upwardly from said base part and joining said head part to
said base part, characterised in that said elongate retaining element is made from a
plastic material and has a reinforcement sheet extending from the connecting flange into

at least the head part, and wherein, as seen in cross section, in the head part one free end
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el ement for building sheets, having, as seen in cross
section perpendicular to its direction of elongation,

w@20veaekspart for engagi ng at | east one sai d buPCTEPZY03/009731

sheets, a base part for nmounti'ng the el ongate
retaining el ement on a support structure, and a
efotha eemigreeridrd rshectar thendintg awgsererd vthf anomusa aniglb @ dess than 90°

d_.joini id d o t0o,30 idb ,
S PR Seteft g hatni5te 1BRL N, PP ERaNK rrige SreBion
IS NRECoERARCE a RASHACHIR R tARFuEBHeAbove-mentioned problem

rei nforcenent sheet extending fromthe connecting
dfl thegepleasant naise thehistaytdeeurthmsdtie peetdllic ellechentsedlige wyemsne another.

5oy Bt S being Hhede a0 o SU o, (96 Ayauint of fAbtion that the
AL SEER SHERL ok Bt il Oy pRSFLL B8l ot sanianty

stheet], Camsdquantly, theaiskOyf thadcqirehes abihy matoned anpltkant noise is
t .i.s considered a particular inprovenent .to redu

L /emef reduce, :
sigelicandy dedneqt Baeyse b pkstic graterab 15, pfid b Atl rA@isHs essential
. i | '
IR PG pOd IS A RTEA S0 LR EN G o
aphasiheric taniperdtate, andhenddoynt of friction that the
sheet-1i ke building el enents experience while indiqP
oversiieethp seinfosegmaent shestdnithe elongaty retpiningcelgment according to the
. [l f LT e.of .the o .
ERTPRAEINY opbblht SaB 8 G PREEIELIDE g again
dBeegaachh @f thasjlagticmaiabiriahl frde Bl reBhforcbmuht |THeeE1@dliT!¥ of the
its essential properties during the normal econom ca

chemicabpondieg befvegn Hee Blopise matariaband hegari@re o thefreinforcement is
ﬂ%&gggygggaﬁk:pnperature and humdity.. Since the
rernforcenent sheet in the elongate retaining el enent
accoy dirflgr tadvarigge isnter)tduenoiisptailel yslidiipeprpdrticd dfiBe building
| astic material, there is a high durability against

sheed everdbe maptic kgadimas, Hifuglhar gedngeeibie anechawaaltlped on the connection

| NL.or nt. T [ : h chem cal bondi ng
Oﬁgkﬁgég&ﬁﬂgméFgg?ﬁ%9#%?@?ﬂgﬁégﬁ fe surface of the
rei nfepracaigRt adsantdge i eiefiBsre A@ESbehbt didadk -coftact between the
further advantage is that, due to inproved sliding
bpHdipe shech Vi anyHaetgllic) pirhef the kloagate yetpiningeelgmagnt dcgording to the
: hel t he_mechani cal | oad.on s
R eE b b bt AR SR AR b i et witin
s&id [1Re feldn@gte Stlaittih gl lefomeYet Candelilidnlig! thReMAMbRdRs] Beihd @bnductive
there need _be no direct contact between the 20 _
heai tranispeyt giredie mictalliangrtradtan elonggaretaming Rlenehbrgatte readily

ret.ai ni n I nt .. accor di ofhe. inventiopn, nor .
S BT RERE SOeb b RIS B raf ot e ik of
tHERfhal-briidzep & beittk abhiBved®S®itd dnBQiRlLOBAsRe t&hAIIY &6ment, whereas

.el ement.” Consequently, thermal-bridges, being
i theduier iagtefully metallic retaining elements required rather complex constructional

measures to be taken in order to reduce the risk of such thermal-bridges. It should be
mentioned here that in the past elongate retaining elements of plastic materials without
any reinforcement have been tried in order to avoid thermal-bridges. But such fully
plastic elongate retaining elements suffered from various disadvantages, such as
insufficient mechanical stability. The plastic materials become undesirable brittle below

certain sub-zero temperatures, which temperatures are not uncommon in the middle and
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heat transport via the netallic part of an el ongate
retaining elenent, can be readily avoided, or at

wo e@g2srgni fi cantly reduced. This inportant redIEP20051009731

of the risk of 25 thermal-bridges is being achieved

wi th one single elongate retaining el ement, whereas )

pasth Ré e Amd Whan gophadain pcflateroqif rmtmgivet.eieummer time the
{e%%é%ﬁfr%s %t?%lgﬁ rat sglgurc | ((laj)é%a%/? %31113? %g%( !tog?(iblgu%rha %Svlé,r reessultri%g kfr? that the
fulg r SRt cEIOAEHRS rethini®d @ntbnbes WaRRbANBbrBS @vdh fMophfising the
the past elongate retaining elenents of plastic

mechenical siabilityrediwhe whole stwictufer cenent have been tried

' d to. idt | -brid .. But h fully 30
oS ol SRR b Sl 0B R B e 0 et 3 an s
Mld QMferls SAEVARAARS (1RUEInBRemeRs Yhdd Gk eaﬁ§qb firmly mechanically

nmechani cal stability. The plastic materials beco
anmgbdded abthe phasiit tohaieria] tarebyerodding sulevee stonger and more reliable

t eper at ures, which tenperatuyres are not uncommon in
oA GRSl Ve D56AeB0 28 1o Db pReHocson8) Gostgmore, the
Bl sBeth AAGRRS: tl@qgse\bﬁkﬁ{‘oi?zﬁgéﬂn%&idnnelérngﬁtastucﬁ 90% screw or a blind

structure, in sumer tine tenperatures at such a
rsiet uat tiree likeyingastheyhedds @attooBQlE artaiing eclemestulahd nrough the

in_that th fully plastic el ongate retaining el enent

reinfofeeRet & cet WaieBisgmBTRE £ Eaisar B R HeccHABEARpeRded to the
I . . . . )

AP RS L Blep T o i na o 035 5 Poiining g xing poin

foe titel uilding kheat ancidirg slatigd dowa hifele buildiagahbecver igd retaining
he rei nforcenent sheet is_also fi rmetifl nmechanj cal |y

§ ded P RvpRemgrhaniqat ovaileading of thedhemyoniashyi tgiayng slement,

S AR L )y R0 PG B e

Fur thennemtedimbet thoefiet aet df dre widforsmbnl siideeis being bent into a

insertjon of a connection e|enent such as a screwor a

SBFIORIV D ap AGEE aBglerRe TRgeo Ht 4o Re and arrlpmbly ra wRge of 30° to
etai ning elenment and .through the reinforcenent

sheet, which connection el enent being better

me ¢ ia ah ealbbyintxnn dé thet doridate rebudridg pRitent Hechead part of the retaining

i nt roducti on of connect.ion el ement allows for o )

elspicat Rrssupsianiialhgasysimgirical srosgsection; with thy cepallongitudinal axis
i di S| icdi down of the building sheet over the

°?§%égh?%€i%§ﬁ%%%nt and to avoid mechani cal overl oadi ng

of fihen embodinhnast tie deigidvetgniat elRitht thkShead pa of@id retaining

ff the mechanical |load is jmediately transferred to _

clement chast gr ewbrantialieBiangulan gRsweimsbeR nititk Whiehf jse gubstantially

! . . \ | nto a
e By LTS BRI A R B
and Ipragf enbddipienn tiee réingecedhendtheh® paBiOcothPrigdd at least two bend

enbodi nent of the elongate retaining el ement the head
sepalops grith Ha i@ aRRlegas set out above, each of which is coupled to the

reinforcement connecting flange, and whereby at least a first bend section is bend
towards one side of the reinforcement conmecting flange and second bend section
adjacent to the first bend section is bent towards the other side of the reinforcement
connecting flange. Herewith the thermoplastic material wherein the reinforcement head

part is embedded is evenly supported by the reinforcement head part.
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20 el enment has a substantially asymretrica
cross-section with the central |ongitudinal axis of

wo b@4ozasnect i ng flange. I n an enbodi ment of t heCT/EP2003/009731

el ongate retaining el ement the head part of the
retaining elenment has a substantially triangular
cr osEL ¥e@pbesimgifs thereatoicemenftrompisesd Fre he rd @u¢ base part,

N AT M M T -

Rt pAAO R $18Scoé Ha8@art! WerbRiH a $RehABEIyMAIRbRN connection is
acute angle as set out above, each of which is coupled

¢stablisked betivaém thedrrsa tpagamdgbe ihagd parhnfjéhe elougatt estaining element.
t least.,a first bend section is bend towards one

The s RBPlif, gleieRlv BF G Lig N R § NEPPORIR Briered doible way,

P BRgLante QAL 6R0mdBabRy ighortold SRR maci, i

onadat iagginftl alygenicHendwstatic t transtvhse nioptg s wiithonatlesdiag to the

erein the reinfor t head part |S. enbedded . is .
'ﬁ{ﬁ@ﬂr%bl% %fmﬁfl% ot Wﬁf-ﬂlgg&eé %?F%?%‘efﬁ% hilfieg geis tand gy supporting
Qe 0248/ Building.” CEfEL E&%@p 308,634, igﬁ%—ﬁf&tiﬁ{g’ 8‘1SI e lEHeflrmoplastic
the reinforcenent conpriseé a core ad part, a core
thaisgalpasignificantdly enlgnckddy coupled to these parts a core -
connecti ng_fl ange extendi ng between the core  head
par ta#y cibadigyng Higsieiarcemenk e ffrmed byibEa a5gparatel hent sheets,

iy . . _ . _ o .

e BiERIOREL 88l e LU RS ARt nving

ekerehdtad parThe cotvebhse phre aall emesies camectidpu slangd Bindbliided in the
a_supporting structure in a stable wa

. _Th
rgsgqeﬁ%er eade REselangg Papedtibn retaining @@]ﬂ%@r e fcn@ head part and

c%?beﬁa{ggg)'aﬂst;f |G BERH ket bélgg b@l\"/i‘mtr i%-' tﬁé’%ﬁﬂﬁe &ggét%i:pg%{eﬁgfyufar to the

and static transverse | oa hou eadi n

connesing ghinge. f Thengin forvetlent cdrhebtingdf@ebof Waetivd Bent metal sheets
bui | di ng sheets and the supporting structure of a

ki peatedy. negh g eepsinPthgr siich othah dhy geindpreementebaspepets and the
A ASGTRRAEREL o ADBA U1l 58 EERATp Sosis aretons
Hearewitll abyledhanicsitp asliable bamiectidient Stabliphedf atabény teobale art and
to each other at their respective connecting fl anges,

the Brads s 0F sy Fiagsate refainéng elgeneplarkie sheetdike brikding gloments are
A S o R0 EL A0 STSIBLD 0ty prppgecmen

nedchnmoilly e segycetshibaplapitd natehid]l, 1D paec@abasendAxbarik and static
each netal sheet being bent in the sane direction

tsasvsetedpads, Hithow lepding éo theclorneaitpm ofnedkbriders between the building
ASL LY ST SAIIGRIL08r LORAGE ChylBauBE: TRb i
of eieyflasticen@etial ROs gnifiehritsy cihenddde

In an embodiment the elongate retaining element comprises one or more
supporting ribs extending between the base part and the connecting flange. Herewith,
additional mechanical stability is provided, or the transverse stiffness of the retaining
element is further improved. The choice of the geometry of said rib or ribs allows for

optimisation of the transverse stiffness, which is of particularly importance in designing

elongate retaining elements with various restraining distances between the base part and
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rei nforcenent head parts of the two adjoi ni ng sheets
are directed in opposing directions. Herewith a

wore@harseal |y reliabl e connection is establi shedr/EP2003/009731

bet ween t he base part and 20 “the head part of the

el ongate retaining el ement. The sheet-1i ke building

tiediead partaMere prigfesabiy thet eiis! ar mooreausporpog tibhgresbrmed ir the plastic
in a stable. ner. Thereby, the.reinforcenent
ireteiah FP Ve FipborpisoTEre FRlele R R 9 B8y 1 al , i n

part A%Hrﬁéulﬁgﬁiva%%@Wﬁmi&/e@%eﬁttﬁé tk&nfohfe?r{%'ﬁy Bhstpart is provided

| oads, without leading to the fornmation o

withdngansdges hbles,woehe tivel fouithaimigg thé ebhgatandtaifiag element on a
al so

su rti tructure of bui | di ng. nsequently, _
SREOHIRG ST 1 Ataoring 38 S cmbodiiéns: 1he TRE{@P PRI re liself has
BBl el SAPRSALy DR EMP L ERE e SHPUAR oot o
Jobths dextagadli fogeketpleancdsbof fese wei or 8 fildEthere is still an integral
connecting. flange. Herewi th, additional nechanical

Jongste retyining ¢lpgentdadthedormnf the spigfaspasecns idord, e pertidular when

[ Rl e [ L mr.ove The choi.ce .. ..
558 28 L LB o, MR g OB S 0 Pt
shptts wislatdspect @b thesuppoatiipvanstrstA agss reiwhirébnés. Rfe forms a
rticularly inportance in designin el ongat e

p [
reixelyiloy ceptand seliablg formiodreigesc raining distances

bet rt. 2004/ 022877 - 6 -

por gy, AR RS R AR ots Bt sty dte motl
shoet @i b aeads Wiparionngedl] hhichl 8 AR rBehsive hite hRd aHibE strength.
material. Herewith, the supporting ribs are relatively

Fegisgably, thegpefalli rejafore i coreds areda 96 shlsanisdd aavieah stbedto further
ptéggen{ ﬁd og{o%eg}erﬁle %étgll%a Tdinfolc reogl c?oﬁeg é}ﬂ%ﬁ%&tv ?l,n s’the metallic

ol'es, to be use or noun
reiaf@tathag okesmnbe MAda of StaflR Rtdel, NBarfilifli6F Bh Qluminium alloy, or
According to this enbodinent, the reinforcenent core
offge spitairla snattle The thickness of thg maselshaeta grectypiealy in the range of 0.5

BRIy R o DS LS EQBL ! B8 e

depardehdd & thé BEIBtel Snéchhhicaldfad. Nt egral el ongat e
retaining elenment in the formof the reinforcenent

cor én apenphodimeni|theg reimferrementishest isamade &bmshoen-metdlic material

i R upport .and connecgtign for the
SPEOHA IR U 8 oY DR LI PG 305 Rl N, carton
fibte, wetaniie fike, r@IdA diler (tRIABMRARE MRte naRkRlsf niind a high Young
relatively low cost and reliable form of

modulrsowith rehigh stiength, endeen hemlignedinteithd diredivenof the expected

e5t: ' de.of a netal sh_eet._The met al s_heet can
n‘geg Srr{la{%flialskc)) cgésFr On st eel, which is not expensive, and

has 2 ahli @boRirh &R hd) plastte ehRED Y ah hejeBRIAIdolfded plastic material.
rei nforcenent core is nade of gal vani sed carbon ‘steel,

Hegewitly aelongge peteining clowentds porviddd whishrietasyl dod cost effective to
n{a%hﬂ];ﬁlrrec. SR hets Coté p@lrtg and' saothjdvp%s){fc I}aptg agae itn%lglralttgd with each other

in an easy way.

In an embodiment the plastic material is thermoplastic material such as PVC,
PA, PE, PUR, PP, PDFE or cellulose polymers. In particular advantages are
thermoplastic selected from a polyester, a polyamide, a modified polyester, or a

modified polyamide. These thermoplastic materials have one or more of the properties
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rei nforcenent core can be made of stainless steel

titanium or an alum niumalloy, or other suitable
woreaoalo228The t hi ckness of the netal sheets are PEPERENS/G9731

in the range of 0.5 to 5mm "and preferably in the

range of 0.5 to 3mm and the thickness may be chosen

ph love diettate high wharnt iesistengs @oed terepdramie stabilityath. teRetatures up to

ebodi t the reinforcement. sheet is nade froma
B0 e eapd T Sasic, @romiriese e e 1 RS  FaisnGp FBfbermore,  these
L LB e Lak , nar am i be . .
HcARSRatR, pmatBR Ry, of BRCERE, L PR, HRbding | echniques.
Polamidest €PiAZ) Sn qeabiahara fhir@dhtoY by nafficiedlyl deravid hnd to have a

high strength, and can be aligned into the direction

srvoursbleclaye cofficieneh Higtioal andogepdoflanye resigence @28l arg amnaccepted
' e, pl astic material is an injection

%@éﬁ#&% |1c': material. Herewith an el ongate

r et alniaA EnecRlireatt plsstier Mvtediar isvhi thbrmidse®ASYhaM pE&Sllics, amino-
effective to manufacture. The netal core parts and
Bloptias, pIpexYs, c Pplavtcthanese andt pglyaster] Whess Bwohsast haterialsn can be

: nbodi h I ' fal i
PReFRst et LR v 30 Pa PR PUR

PP, Rbfdrdiig 168hd ilvedforPRl sFBHes aspddt, RBSrE i€ plodlded an assembly-of at
advantages are thernoplastic selected froma

Jeastyenst spch glopgity astiang slemsal fand cht dodsy eseeyuildng aheet mounted

tg{gdibfi ed pol %I?m di. These thernoplastic materials have
SOYPRBSRP Y STYHISy oherties WO 2004/ 022877 - 7 -

PCT/ KBe813/g0R91:3 Lin9ntl Wi ah&thb©Aspelt, AR provided an assembly

resistance, good tenperature stability to tenperatures

empresing] @0 Gash ooel buildisigi shept epérat ilesst camckldriggte fétaimng element

resistanc Furt hernore,. t hes t.her | astic . .

HEDTIENE Sha itiseliEh GRiedeinh i bpifGe: TBH Rouriaimi on @ suppor
iRt Hh@SvherEANREIARSvIdelAt deast™h BABRERlenh o Qfgﬁéj as@ew or a
be sufficiently durable, and to have a 5 favourable

sl pavefratien dwoughfthé biddingshestdntgoddedst thethend paus todiisaid elongate
mat eri al . |

and .are, an _accepted, .constructio n an
& 2 %meng?%ﬁ@’f"&gmee_? Peq‘%@né’?#ﬁeﬁew&r@?@?msuch as
phenpid Gfvenfidh RAH RIvABE] i@l%str&&?’f)y/lssev%i Yih L aRee diments,

pol yester. These thernset materials can be processe
witlardferenest iodhe assompimgng deiwingggswhitb:-Accor di ng t o.
t he jd.nvention in @notther as% ct, .there is_ provided an
aosdiiB y- TV @ SPRLRICRYSBHERC SYIGHCR: 8 Flebapls Fpiming eloment
REOABD todRimdtnti@@st one buil ding sheet nounted
thereby on a support structure.

Fig. 2 shows a schematic perspective view of an reinforcement core according to
the invention for application in the retaining element according to Fig.1.

Figs. 3A, 3B and 3C show in cross-section enlarged embodiments of the head part
of the elongate retaining element according to the invention.

Fig. 4 shows in cross-section an embodiment of the head part of the elongate
retaining element according to the invention.

Fig. 1 shows schematically an elongate retaining element consisting of a head part
1, a connecting flange 2, and a base part 3 for mounting on a supporting structure. The
head part can work together with sheet-like building elements, whereby the free ends of

two adjacent sheet-like building elements are flanged one on top of the other along the
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According to the invention in another aspect, there is
provi ded an assenbly conprising at |east one buil ding

wabmen2mnd at | east one el ongate retaining el eP€NEP2005009731

according to the invention enéaging sai d buil di ng
sheet to retain it on a support structure, and wherein
Iohgiteding Iprad\padie ds abowe as tDwchh phtinh §9e29%2mend wikdelc s msorporated

a screw qr a j vet, penetration through the bujldin )
kBB e The e oher e GO 9 F pitgipg 108btner with
Jo%h@étﬁilgn&eﬁlleﬁtg,eé?,ﬁ. &3dyd NP %n{iﬂg e Qfogéﬁg tr%:tgﬁlli el'égl%nt onto a
rei nforcenent. e 1nvéntion W now IfTustrate

suppstingrsaductuos -Thi ki dnghte tetaariio ellement ¢f Fig2Dha 4 feinforcement sheet

reference to the acconpanying draw ngs, in which: Fig.
of §PrsWEoh BeHanHY iFée. pby dpett pdodinagitof magiallir gisgbrsement fully

ini - rdi ng.. ' tion..Fig, 2
910478 L BISEL B G0 BAGbGoL 1S JONERL KO0 Gy can
PreVide@ Rl tindgort trord ReppdILAtien1t as @RBkl &AHioRd th® mechanical
the retaining elenent according to Fig. 1. 25 Figs.

stebilitypfihriclouzainipiniag elesedi.sect i on enl ar ged

enbodi. : a f th | ongat e

ot o e St ekt R dtehd e Rl Smeng cong o sheet 4
5h Q¥Feril GAMS BreSHlakticOMattiae ThHORiAENE Qbndahte rdifiathePdletnent. The
of the elongate retaining elenment according to the

reiNeEAeeRt. cpgrises ghdwe denéneeiat ashiegisarpaeh ahgett baving a bend
T TEE R TLER RN I —

HAsE PRI 1 BLhSleinfsitethént shB& th&1Bas @ & beAd e¥¥ehifally perpendicular
toget her with sheet-1ike building el enents, whereéby

te flee direstioarnfslurgatiomel thejopentingHlsage,| andéhdhedddparntyis being bend
.el nts are,.fl ed one on t of the oth al ong the

i FOBAF clsficr BRIRR 08B bHE 2 et fhe DHDSupels may be
cBafidcted o e Vhotter Byt fohnPats@itle 1982Poma kowdios Neléfient, such a
i ncorporated herein by reference. The base part is

cpnesetign ganibe madetypically vio pdvasioki egdinggethalddingiin hase of a metallic

onnecting,elenents, ,e.d.,.screws, .for nmounting the
SREANSESL A0 F STRILS. Py bRGTENP L LEL LR A% LlCtre may be
pedvided HrﬁprBHfénfah'@ @ﬁﬂfo@cén@érﬁ'sﬁéél%@'t?ﬁ@ﬂ!y 8f nfetdd- shéet having a
has a reinforcement sheet 5 or core {('not 'shown in Fig.
thipkness i theeravgeliofrério Sammstaald| typicaldy alfant Cementforf thiel application is

nb d i h [ ial,. | icyl h
SRS S8 T i D RS b D o

eRnghlREtafitP et ah afks bbasiAndetidaer i nprove the
mechani cal "stability of the el ongate retaining

el ediémt 3A phgws Zckanmatially ¢lzd hgadspowef die esibddiederstainfig element

he . rei nfor ] r r sh 4 . .
agco%dmg £6 the ?nGVreTaE 1(t>n. cl%eeshgwn%eggtpart lhas a substantially triangular cross-

section and which is substantially symmetrical with the central longitudinal axis of the
connecting flange 2. The reinforcement sheet 5,6 extends from the connecting flange 2
into at least the head part 1, and wherein, as seen in cross section, in the head part 1 one
free end 5 of the reinforcement sheet is bent into a section with an acute angle o of less
than 90° and more than 0° and typically in the range of about 40° to about 50°.The
advantages have been set out above. Fig. 3B shows a similar head part as in Fig. 3A,
but wherein there are present two reinforcement sheets the bent sections 5 extehding

into two opposing directions. And Fig. 3C shows a similar approach as in Fig. 3A, but
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10 for covering with the plastic material to form the
el ongate retaining .elenent. The reinforcenent

waeoeopneses of two bend nmetal sheets, each sheepCtaPio03)009731

a bend reinforcenent head pan 5, a reinforcenent

connecting flange 6 and a reinforcenent base part 7.

winereiadhe heidpat ¢ efitstreineg clemenbbaser pdstantiadlymaspoimetrical cross-

essential er pendi ar .t he. di.recti on of

sera P orensbt PR fuBhee ARt e edanepar «

i's bgbng BEAM LendrhiichBy SASEedi IRt 0P ard YlonkeOrefrining clement

sectqﬁ%n wth San acut eglg%gl e. eTh tvvg sheetoélgrmyr bemlng slemet

acoonde dtheaneasioarstshewntio HigriB,acereagegl with the free ends of a first
i nf I h [

rei nf or cenent ,core%%;the ement, suc ﬁ%bg&ﬂnectl on can

tyeldingshoptpateart 1 iddha dive sndnofoirge B plfchgaferial 14. The
FRCOHRIE ] Rl L5 R con TR e P B Ehd ke 1 partof the
didrpatedethining ygrhaeid ahyldisd slemeaeh®ndick Aeelg. 4Gerew, the holding
typically in netal_ sheet_ having a 20 thickness in

h
clemee psnctrating thravgh theRpildjng sheet Vaﬁﬁiéh@ndzinﬁﬁﬁheﬂéqtsti;: H@ad part 1
FREA AL bR BE8, B LARERRRCR, TR SR PR e e

sehtafigabevd. et ai ni ng el ement can al so be asymmetrical .
Fig. 3A shows schematically the head part of the i

r ei nfhsrieEdoicemgnt o oeshsaehtsuch eg Hrediggshewntin &ig 2, can be placed
Jnyention, ..The rt..1 h sybs: iald
ipside ra])%lulﬁléerct%?orgé{ﬂ(ag%r Eggr}%figﬁgalrt] n V\%%gﬁd ipﬁ?sﬁ%%&feﬁlll. yTools, e.g.
Py bIsh A o | dilliye, SPMiRInk| tB@ keiMfolrbentdn® ifsedy thal mould cavity, have made
| ongi tudi nal axis of the connecting flange 2. The

h
theidple dipbest O smekleast the exuneating flepgast Kurlewmees tthiggchieves the
f Ny t | : h . i
egflggtg@lgh (21111#1% ?ngec‘%lon ?Lﬁ&m% hclﬁ% pfa%@c naaredm%sa\rn/?l? %11"‘[118&61#0:1%% thereby

s§section; .eg . one
aBhidviagQiisd Betrbed iietlized3E Bbndhe Bbtvedn IROblakid Eetdining element and
section with an acute angle a of less than 90 an

thoreenforrgment. and typically in the range of about 40 to

abo 50, -The 30, advantage ave been set t ve
77 o-hsg SyimaR ARY PERRARe MR, SRS, 38ls fAbs Y W g base par

behRE pldtind RIiftodthe ifeeidNinotid0 HefdwWitlDIsCARRVed SR ahs ifsi® of the
bent sections 5 extending into two opposing ]

hglesevitlibsriglledAn partiog In BIDIs woistha plastie taterigbspelatiat aféerimpounting
Fig. 3A _but.WD.2004/022877 PCT/ EP2003/ 009731 -9

i doaiite ﬁ?%mwe%a%ers%ﬁﬁo TSBIPYHE PERR {_]%Sreelf‘ ERERRIARRetyoen the

conietiant bl8hkNtsagyMR rbiafrcGh&3S and eikicB WrfdidnesPaL tmetallic
to the central |ongitudinal axis of the connecting

réinfoeganent brpgpariissivoiged sttvesranea i ejernerds, teg detgas tor bplds, hold

o BheE R ot Aot i ke sRiG G Mhchi b dineapy metalii
cBREst Bdtwded iHSbuildind Wdefh 418 $BQ8hpdMAhE stribtuded t16b;t fhégucing or

free ends of a second building sheet material 14. T
even avoiding the formation of thermal-bridges.

Wear tests have been performed with a reinforced elongate retaining element in
accordance with the invention, such as the one shown in Fig. 1. The elongate retaining
element contained a galvanised steel reinforcement as shown in Fig. 2, and the
reinforcement sheet had a mean thickness of 1.0 mm. The plastic material was an
essentially fully continuous layer of a modified polyamide, having a thickness of

2.3 mm on either side of the connecting flange. The elongate retaining element had



first building sheet material 13 has been nechanically
connected to the head part of the elongate retaining
web@apeas7vi a a hol di ng el enment 15, such as e. gpCHEP2003/009731
screw, the holding elenent Dé%etrating t hrough the
bui l di ng sheet material and into the plastic head part
heentthadsugia achimjdséinh nsedding précess. Direng eiloddobepeing ohpacity test, an
he.advant.ages of ich ve been 10 sent out above,, K
%@ﬂ?lma%ﬁ@%él}ﬁﬂt ﬁ’%ﬂr%ees WRELPVY, the 3&4@ Bt 3 thifgombination of
in Fi e o . _
B Ky RO RIARSE Dk ISR BB Spetaion e
ihdivthSon @f gvear puasc bbsegyedrindthie| Head chartf of tHel donghté Re&taining element
rei nforcenent inside the nould cavity, have nade the
6PN 10 theeen80R.n at | east the connecting flanges.
Furthernore, this achieves the 15 effect that during
injection nmoulding the plastic nmaterials will fill
t hosKaving eswt fudlyelycribad hheitivegtied, Sowall ¢ lafpatent to one of ordinary

mechani cal bondi ng bet ween the‘PIastic retaining. _
skilb i e @it that many ehyresy eedrapqditiqaiions pmfhermadeewithpatydeparting

 afdhal meny et eedene sefbsrioed
PEpILHER, b PRE et B adbiRth o vt o th

Is achieved that the inside of the 20 holes will be
filled in part or in whole with the plastic material,
such that after nounting the el ongate retaining

el ement to a supporting structure, there is no contact
bet ween the connecting elenents and the

rei nforcenent, and thereby corrosion of a netallic
rei nforcenent base part is avoided. The connection

el ements, e.g. screws or bolds, hold the elongate
retaining elements firmy to the supporting structure
avoiding any netallic 25 contact between the buil ding
sheets and the supporting structure, thereby reducing
or even avoiding the formation of thermal-bridges.
Wear tests have been performed with a reinforced

el ongate retaining elenent in accordance with the

i nvention, such as the one shown in Fig. 1. The

el ongate retaining elenent contained a gal vani sed
steel reinforcenent as shown in Fig. 2, and the 30
rei nforcenent sheet had a nmean thickness of 1.0 mm
The plastic naterial was an essentially fully

conti nuous | ayer of a nodified polyam de, having a
thi ckness of 2.3 mmon either side of the connecting
flange. The el ongate retaining el enent had WO

2004/ 022877 PCT/ EP2003/ 009731 -10 been nmade via an

i njection nmoul ding process. During a | oad bearing
capacity test, an
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al um ni um bui | di ng sheet has been flanged over the
head part, and the conbination of the retaining

web@aweas7and t he buil di ng sheet _fulfilled the pCT/E#P1003®09731

expectation. No indication oft liear was observed in

the head part of the elongate retaining element 5
MSng to the invention. Having now fully descri bed
the invention, it will be apparent to one of ordinary
skill in the art that many changes and nodifi cations
can be dBeeitdvet (LRRAF Fdrigh lof | i i
scope of the ini\}f(:zfﬁ1 ieon ag?dhr(g% élgaﬂggégg%:t?’ieﬂbazgi.g{ E1&086\%%111 oross section
2004popesdizular tolits dRPETIOBRIAVIGAENNBTE 34 hedd pdrlVE ) for Aingaging at least
el onﬁat e r eéai(ﬁi n% el emargt for building sheets, .
havi RS S&d Bulding $heqty o base. P {3) fe powmties the elopsate sretaining
di r egfaf e tl . r |
at | ol Gh sCARPER sy e ARk irk-Aere (2 FORBREY upwaraly
for fronnstaidgbdshepaed (B)gaidejoimibgisaidfes] paNnl) @ said base part (3),
ort structure, and a connecting flange (2)

oxt gﬁtﬁf%@@?ﬁﬁ%ﬂnd Mpt spidoplongate 1sissmng lement)isanade from a plastic
ext el ! > |
Lhnar Sarurr af N2 rpRlkecbye bt B4 PP B 8 kumssiing flange

i s ngdentbrabieast the Asdd mart (Tpta@d ivilereinthsikasn @ cross section, in the head
extending fromthe connecti ng

rei nforcengnt sheet (4) C € 1 ]

f 1 anlpat %3“%%) eR ﬁ%é ofthejrgitarcqrpent Kaeed isdnt inta } seqtied with an acute
wher gj ' 4 j itn.the, head part

one @nggeeogﬁﬁ%?9%%%@?3@%&%%@%%%%%heet IS bent

into a section wwth an acute angle of Iess than 90

w th the reinforcement sheet. 2. An el ongate retaining

2l enthelongats gtangng slement aecprding de slaimt heviferein tereoend of the
the . ' g et 15 nt, I.nto,a section o
i ¢ R PE B Ry SRR o Rl ety ffinee o 20710
pr ef & pdildypreferably angangd o316 660. 3. An el ongate

retaining el ement according to claiml or 2, wherein

the head (1) of the retaining elenment has a

ubs ' [ s-section with the 0

ot L B e A B oo SRS B r Fy Pripioe Boad 1) of
(2) .thé rethining @igaére Haetakibsiehtiallg BHtnReEM Grid-sb@®ion with the
claiml or 2, wherein the head (1) of the retaining

el erfRtraldgagimdingh gxisef the dopneqting flguga)cr oss- sect i on

which is substantially symretrical with the central

| ongi tudi nal axis of the connecting 25 flange (2).

4. An clongate retaining element according to claim 1 or 2, wherein the head (1) of

the retaining element has a substantially triangular cross-section which is
substantially symmetrical with the central longitudinal axis of the connecting
flange (2).

5. An elongate retaining element according to claim 4, wherein the reinforcement
sheet comprises at least two bent sheets, the free end of each bend sheet section

directing in opposing directions.

6.  An elongate retaining element according to any one of claims 1 to 5, wherein the

reinforcement sheet (4) is made from a metal, preferably from aluminium alloy or
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5. An elongate retaining elenment according to claim4,
wherein the reinforcenent sheet conprises at |east

wWo vm4lozast7 sheets, the free end, of each bend shepet/EP2003/009731

section directing in opposing directions. 30 6. An

el ongate retai ning el ement according to any one of

claiffgell to 5, wherein the reinforcenent sheet (4) is

made froma netal, preferably fromalum niumalloy or

WD 2004/ 022877 _12- PCT/ EP2003/009731 steel. 7. An

2l ongiateforioicAlettinifl Bl@RRNCRERRE ) A &R ANN2iRRE §F5, wherein the
clains 1 to 5 wherein the reinforcenent sheet (4) is
madereinforeemeniosheat (4l inadeefiremi ahoseletdlie thafarainstleted From the
group of glass fibre, carbon fibre, ceramgc fibre,

o o oTiSBS (1 GBS BTG CorIcy AT e e g mark), and
8. ARvElr9Rg& Bafi§l ai ning el ement according to any one

of clains 1 to 7, wherein the plastic material is
thernoplastic material, preferably selected fromthe

rou OLP-lo pol yester, a polyam de, a nodified .
%ol y&%te_ gatgrelaipg lement ?53_6P _ eany agie ofclaigs dip| 4y wherein the
COMBILSIDaRtial RAREmARRSAN LA, BREGELIIBeal €88 e group of
Ing to any one o

one ‘el ongate retalning elenment accor

“of - gladyester,la palysinidngagodified potyebiert, loda mgp difdegilydride. -

retain it on a support structure. 15 10. An assenbly
conprising at |east one building sheet and at | east

ne L t : ' n
£7° SAIGAS, 010 ELETRRIHERG 100 e OB comsuc
r et abfairihg efendens apadihg $6 Mg tone &f okdiths INRY iehgddies Saill Huilding
provi ded at | east an hol ding el enent penetrating

t hr GhigH 1o KBt Pp FPPEHSELCUH 0 at | east the head part

20 of said elongate retaining el enment.

10. An assembly comprising at least one building sheet and at least one elongate
retaining element according to any one of claims 1 to 8 engaging said building
sheet to retain it on a support structure, and wherein there is provided at least an
holding element penetrating through the building sheet into at least the head part

of said elongate retaining element.



