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Inasiricomers 
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Trw 11 PATENTEIVII Eve- 379 FASENACIO 
Ad 411 PRESENTAtION Foilce 53 SUKRINWNDENCEA - 

FORMULARIO (JNICO DE SOUCITUD DE PATENTE 
PCT 

ENTRADA EN FASE NACIONAL 
1) SOUCITUD DE: 

LnJ Patente de invención 0 Patents, de Modelo de Utilidad 

0 capltulo I. IX! capitulo ii. 10°’J7  "-’-’12)
 2) Nombre: VESUVIUS GROUP S.A. IDEN11FICACION 

/ 

SOLICI1ANTE Vu a0 0 NIT’ 13’ (71) Direcclon! 17, rue do Douvrain, B- C.C. 
BØlgica 

C.E. Nacionalidad 0 domicillo: GhIIn, 

Lugar de constitucion: BØlgica 

TelAfono: Fax: 
E. Mall: 

3) Nornbre: DIUA MARIA RODRIGUEZ IDENTIFICACION 
REPRESENTANTE DALEMAN 0 o APODERADO NIT: C.C.[I 

DirectiOn: Carrara 11 N°. 86-53 Piso6 
Bogota D.C. 

C.E. 0 cxmo 0 
Telefono: 6181088 Far 6350824 

NUMERO: 41.654.882 E. Mall: lnfoc!arkemodetcom.co 
TV: 20824 CSJ 

4) 
INVENTOR (ES) Nombro: 1. GAUTIER, DavId; 2. FLAME, Arnaud 

Dlrecclon: 32 rue Drombols, F-59750 Felgnies, Francla; 2.71 
(72) route d’Aulnoye, E-59330 Saint-Remy-Du-Nord, Francia 

Naclonalldad o Domiclilo: Todos los antorloros, Fmnceses 
5) PCT (86) 

Solicitud Internacional No. PCTIEP20081001 583 Fecha: Febrero 21 � 2006 

PublicaciOn Intemacional No. W02006/089716 Al Fecha: Agosto 31, 2006 
6)Thulo (54) RODILLO TRANSPORTADOR V PROCESO PARA SU MONTAJE 

7) Ctaslficaclón Internacional:  
8) PRIORIDAD s do Origon (32) Fecha 1(31) Nümoro do 

SolicitudSI

 
 7EP FEBRERO 22, 105447040.6 

NO 2005 I 
9) Comprobante do page N°. 01-74,447 DE SEPT. 13, 2007 

Instrucciones pam ci dillgendamlenth del presents formularlo. Vor revorso do esta pagina 

7/ 

CIONI 
NAU 



c�rt 

ID) ANEXOS 

Comprobante do pago do to tasa do presentation do To soilcitud 
o 

Compmbanta do pago por rolvindn do prioridad 
1I Dcannenth quo acredita Ia Sstencla 

y 

rep resentaclOn legal cuando ci solicitante sea persona 
Juridica 

iJ Poderes, si More at caso 
U Documento do cesion del hwontor al soficitanto a a su causante 
U Declamctones 
TEl Copta do la soilcltud International. (estmmn, doscr1l6n, reivindicadon, thbujos). 
tEl Traducclon do Ia soilcitud Internacional al castollano. (Resumen, descriptiOn, relvhtdlcac!On, 

Dibt4os) 
o 

Copla del examen preithinar ofectuado pot Ia IPEA 
O be set at caso, copla del conbato do acceso 
O be set & caso, documento quo acmdite Is llcencla 0 autorizaclAn do Lisa do conoclmfentos 

tradidonales do [as comwddades indigenas 
o be set S caso, ceititicado do doposito del material bloóglco 
El AdefinaIl2xl2yOx6cm 
O be set el caso, kifonnaclon sobre otras sollclwdos do patents o lihitos obtentdos en at 

extranjero par ci mismo War o su causante, relaclonados pardal o totaim ante con Ia 
InventiOn do asia soilcitud. 

1. Reports International do bUsqueda 
2. 0304, OpiniOn escilta 

11) PGURACARACTEHISTICk 

211 

112) Solicitud conccsión do Ia patento, 

NOMBRE: DIUA RODRIGUEZ D’ALEMAN 

FIRMA:  
I.C. 41M5tk88f de BoóMa TP20824 CSJ 

Instrucclones pan el dlllgenclamlento del prosente fonnularlo. Vor memo do osta peg ma 

M 
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TRADUCCION OFICIAL No, 071335 do an docwnerito oscrifo an inglØs. ci coal pare Cu idenitlicadØn so 
sofia con el sello dol treductor al tieinpo can Ia prcsmta Esta traducdón ha sido preparada per Juan 
Pablo Plod rahfla Aguileru, Trad odor o IntØrprete Oticith debidamonto reconocldo do contomudad con at 
ceitificado do Idaneidad Protesional No. 0045 expedido pot la Universidad Naclonal do Colombia pot el 
Mi&steæo do Re!aciones Exteæores yautoæzado pw & Min&eæo del Ird&or y do Justicta par resohzcion 
numero 718 do 2003. 

(So traduce on Poder otorgado par la compafila Vesuvius Crucible Company, tbTnado par Donald M 
Satim con fecha 24 do Julio. 2007. cmtificado notarial y Apostilla No. 200728109, esciltos en lngtŒsj 

(Direcdon an espafiol) 

PODER 

Yo (nosotros), Donald M. SA-NA, representante(s) legal(es) de VESUVIUS 

CRUCIBLE COMPANY, sociedad ConStituida y existente bajo las byes dot 

Estado do Delaware. Estados Unidos de AsnØiica y an actual cumplimionto de 

su objoto social, con domicilio on 103 Foulk Road, Wilmington DE, Estados 

Unidos do America, par all presente conflero (conferimos) paler especial a 

favor do a DIIJA MARIA RODRIGUEZ D’ALEMAN, identificada con cØdula do 

ciudadania No. 41.654.882 do BogotØ y Twjeta Profesional 20824 y CLAUDIA 

LUCIA CARO RAMIREZ, identificada con Taijota Profesional 36448 y cedula 

do ciudadania No 40.017.374 do Tunja, con domicillo an Bogota, Colombia, 

pars quo actuando an su orden on nombre do la otorganto to representen ante 

aialqther enti dad, autoridad y10 persona, especialmente ante las do! orden 

Administ, alivo, Contoncioso Mministrativo, Judicial, Tribunales d 

Arbitramento y10 cualquier afro an to referente a to siguiente: 

1) Solicitor, tramitar, obtener y10 registrar cualosquiera do 03 
lfr 

Propiedad Industrial, tales como: Patentes do InventiOn, elos do 
178E\2nj7 ’\\ 

Disofios Industilales, vailedades vegetates, Marcos, 

JUAN  

fl.AWQO £ NJERflUE 
RES. Ad iii M,u 23 

Oft MIN. Wn&LO& I uE JuSflOA 



Enselias Coinerci ales y Denominaciones de Odgen asi como sus 

renovaciones, pr&mgas, traspasos, cambios de nombre y10 dornidllo, 

contiatos y licendas. 

2) Solicitar, tram itar, obtener, y/o registrar derechos de autor, an cualquieqa do 

sus presentaciones as[ como Is protecciOn do seaetos industriales y know-

how. 

3) Solicitar, tramitar, ot*ener y10 registrar registros sanitalos, permisos yb 

licencias do funcionatniento; as[ wino sus renovaci ones 0 prOirogas, cesiones, 

ii5’T.:;iis;i, ,:L;tT//1iTUlI[... iiflst’i]i; it 

reconsiderad6n, reposid6n,  .;:; p...: p* j : r�;  administrativa o Nclicial, 
II 

�,r?vT 

F.[st*t� 

athones 0 juicios promovidos por all mandante o contra 61. 

5) Registrar nontres do dominlo ante Is entidad aimpetente. 

6) En of ejercicio de este rnandato los mandatailos arribalz 

facuftados part conciliar, cancelar, 

IransigMm?-

2

UIaS 

2007comprosnisorias, desistir, recibir y toinar posesion do. sit.S
 a 

T  

2 JUAN M8LO r.. - 

IRADUCIOt E INURNflL ORW*L 
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renunciar o desistir derechos concedidos o an curso do concesiOn, admitir los 

hethos del proceso. 

7) Ratiflcar o no la agenda oliciosa 

6) Mi mismo facultamos a los mencionados apodorados pare recibir 

notificacionos y designer apoderados judiciales 0 oxIrudiciaIes, sustituir of 

presente poder y revocar las sustituciones qua hicieren. 

Dado y tirmado on Pittsburgh, boy die 24 do Julio, 2007. 

Por. (Firmado) Donald M. SaUna 

CEK i u-tCADO NOTARIAL (Cuando & solicitante es turn SOCIE DAD) 

(Poderes otorgados on El Salvador, Mexico, Estados UrUdos do AmOflca y 

Li 
Venezuela) 

Expedido boy dIe 26 do Julio, 2007, of suscæto Notario CERTIFICA quo: 

1). Donald M. Salina, (nombre do quien firma of poder), mayor do edad y 

domiciliado an Pittsburgh, PA, Estados linidos do America, suscriblO el anterior 

documento. 

2) El otorgante Ia as conocido personalmente y hone capacidad pare firmer of 

documento. 

3) El otorganto he susciito of anterior documento an su 

do Ia persona juridica Vesuvius Crucible Company. 

4) La mencionada persona juridica con domicilio 

Delaware, 19803, Estados tinidos de America, esta 

3 
TRADUCCiON OtiOAI No,_______ 

JUAN PABLO plco.An.A AtajdA 
IkADMOR E INU8PETE OFIUtL70

 DE ?10 ZW 
(ç) 

L’. :O 



tiene actualmente existericia legal y at fin pars at cual so otorga este paler so 

encuentra dentro de su objoto social. 

5) El otorgante tieno on efecto Is capacidad referida y su representation as 

legal y estÆ autorizado pars otorgar este paler. 

6) Fundamento las certificaciones 3), 4) y 5) on los docuinentos autØnticos quo 

pars tal fin me fueron exhibidos. 

(Firmado) Agnes L Marshall, Notario Püblico 

(Sollo notarial an relieve) 

(Sello notarial a tiMe: Agnes L Marshall, Notario Pthlico, Carnegie Born, 

Condado do Allegheny, Mi cornisiOn vermo eli 8 do Mayo, 2008-

Nola:
00WNote:

 El Consulado do Colombia dabs autenticar Is firma del Notario P(ibiico. 

Pam todos los demAs palses el Seæor COnsul do Colombia o ante qulen so 

otorgue, debe expodir una certificatiOn dejando constancla do: 1) Ia 

existencia legal do Ia socledad, 2) quo cumpte actualmente con su objeto 

social, y 3) quo Is persona o personas quo otorgan oath poder estÆn 

facul tad as pan hacerlo. H Consul tamblOn certiticara quo los tuvo a la 

vista los documentos quo prueban y acreditan tales circunstancias. 

LEGALIZACIÔN P0K EL CONSUL DE COLOMBIA A 0 POR APOS 

(Convenlo do Is Maya do 

Pals: Estados Unidos de America 

Este docurnento pUblico 

4 TRADUCCION Of CAL No._______ 
JUAN rAüLO  MD.AHITA AGUIULA 

TLQUUOR £ W4IIRPEU URUM 
K-. aId 4 NtAfO 23 
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2. He sido firmado por AGNES L. MARSHALL 

a Actuando en calidad do Natailo PWico 

4. Ueva S seliolestanpifia AGNES L MARSHALL, Notarlo Pt*cn 

Condado Allegheny, Mancomunidad do Pensilvania 

CERTIFICADA 

5. En Harrisburg, Pensilvania. 

6. Hoy 27de Julio, 2007 

7. Por Pe&o A CortOs, Secretarlo de Ia Mauinuædad de Pwisilvada 

8. No. 200728109 

9. Seflo (Sello de Ot3ea Dorado S Ia Seaetaia de Ia Maiconrildad do 

Pensilvania) 

10. Firma (Firmado) 

Pedro A. CortØs 

ES 1RNYJCCI6N FIB. V COIFtEVA do ia aml so deja copsa . t= a(dtos do .t ofidna pa so 

corifrontac*On y a la asS me remito. 

Bogota, Seçdendw. 13 � 2001. 

z7t_ £’z2cc’ 

� ItADUCCIONQFKIALN.’ 
Jfl4tlrr6LU ri).P1IIA AGUHIIA 

7[P2oo7 WI 
p SIN dM (i’c.i.0 

A-
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APOSTITLE 

(Convention de La Haye dub octobre 1981) 

1. Country: United States Of America 

2. This public document has been signed by AGNES L MARSHALL 

3. acting In the capacity of NOTARY PUBLIC 

4. bears the sea I/amp AGNS I. MRSHAU, NOTARY PUBLIC, ALLEGHENY COUNTY, COMMONWEALTH OF PENNSYLVANIA 

It Hanlsburg, Pennsylvan!a 6. The 27th day of July. 2007 

7. by Pedro A. CrntØs, Secretary of the Commonwealth of Pennsylvania 

8. No 200728109 

9. Sea]/Stamp 10. Signature 

Pedro A. 

1 fEP 2007 

-O 20)3 

- JUS11LI 
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COLOMBIA 
Cann II W 86-53 Piso 6 DogS Colombia Tel: (Si 1)6181088 Far (57 1) 6350824-Email: inlol!clwkauodotconco 

PODER 
Vo (nolr). abajo flrmante(s) 

ca mi (nznro) cattt do repxcnmm4s) 10831a do 

Urn WCOjW tar"Ldt 3’ .do UmdO cui Is Izyos do 

yen uS ctpimtto dosuobjmcmfaf. domictflo an 

MCI usazie h44sucjdu canflezo (ocnfrrinio,) podor ospecitl a favor 
do Dl1IA MARIA RODRIGUEZ DALMAIL son Cödula do Chthda-
nia Nft 41.654.882 do Dogot 7 tpc 20824 y CLAUDIA LUCIA 
CARO RAMIRFZ, oou Cddida do Cludadaula ?W 40.017.374 doTuoja, 
y ip. 36448. dante Iflo ci Boss. Colonth–a, porn quo omuando an 
Mi ot an nnnbm dcl (do Is) otorto Is ((s) h, onto 
ctmlçitr a,tdod. anion dad y’o xrso’a ospec3siila gale ts dcl 
Sen Admhn,Uativo, Comonslo,, Admizthirndvo, Jitial, Tnbc,a2 
do Athmanw y10 aaut ova an Ia resanto a las stacates 

I) So!iziir, Iasaa� obtenn yb .uw aIqudaa do In iTnt3d-1. 
do Propiedod btmisi, w1 : do bmOn, ..-.M.- do 

A I-

its y - sriaI y d-...... .-- do oflgau as! 
Va Tvacionos. }s63Iu5., Uunsfrramhis. ctitos do nombre yb 
domicili% ua.n y liccact 
2) SdISI* wL., obioner yb rcgislnr d=c do aut, anamlquk-
in do m p dociou as! come Is proiooc36n do 5001tCz6 itrisl 

3) SolIcitor, nmnitar obioner y10 mglsnar rclstros sannic, pamiso, 
yio Iiccila, do .. asl coma ms tenovatwi 0 pittoga,. 
umz,fatnclas. qambic, do nombte yb doinistho. camnt, p lict 
4) ac acciones do oposicióa, obntio& rot Isma rocarnidncith, 
ilvcskiOn, apelxiou, clt admimstthn a judioi4 madad, 
protection al conwmtdor, corcesion do hica.as, picl do sect 
’Ad.suwm p dent 7 sa rt.. . ._ = d..bm 
dcii it do los unios milb buimmics yci twin do Is competa 
dcs,. athoiin tivSa do la thtci*n 0 nplamcion do Iicatai, 

do indwmiacioa do pcju–ta Tombt pd*.) intanÆ o 

ydspoIid.00cJojulthmproniovldcsporelfla) .1..,an 
comm ci (ella). 
5) flogisar nrct do dontlo ants Is cmi dad comemt 
6) En ci *rcc10 do = ntCo las msndatadcs nba mlorwdo, 
quodan fitcuflados pn cons un, wcola aninigit, compromelor eu 
Arb!tras, dat, recibfr y taoist pososion do Ia cow 0*10 do 1114gb 
mmmcmi o dosisdi a datcl.re conadId 0 ancw do coactslóu. 
admiür los hecbc do! psocco. 
7) Rmbtlwo no In agexia ofica 
8) A m$sno ftculzo (Scullas) a To, mexlmrndosaputuad. pain 
itcibir mdfiaoa y daizrr apodaSs judiciales 0 
is4tir eIp. poder y rmmcr I ansiiiumoii ,Iaehict 

POWER OF ATTORNEY 
1(n). the und.niwmd 
Doagid Ft SATINA 

VESUVIUS CRUCIBLE COMPANY 

an iug iS law 01 
an of Delmn (USA) 

and in prnt zliea of its bus1ns mtitty. don1sed at 
’03 FouIkRosd 
WEa4.sIu. DE IS3, liSA 
do hereSy xmn POWER OF ATTORNEY to DILIA MARIA RODRIGUEZ 

ALEMAu1, Idonlification card Na 41,654,982 of Bo35, and qx 20324 
and CLAUDIA LUCIA CABO RM4IRPZ, Ip. 36448. idm.ilficaiion card No, 
40.017.374 afTuoja residing in Bogota. Co!cnbfa, to act ft. ordcroftltr 
appolmmt hi belmif of grndar before any cty, amborfty nW/or imnuel or 
JthdsaI pasoil, axcially bebrc dmso AdmitistmalfM Mmfrd,mivc-
Comsntioo,, Judicial, arthuatlon coa and/or any othor, In all utms 
consaniug the foflowft& 

I) To apply, pt. obtain and/or vegSr any of the nalitiza of tndrslzfal 
Piapeity. Mish Patents of bwndon. Utility Modelz Designs. pian 
varie Marks, Slomu, TSS Nau and anbiera, and appellations of 
Oægi wan as their tenewab. . eSages of and/or 
donftla, and Uoem 
2) To apply, pt obtain and/or ragistar copyriphi, of 

nw 

kind as veil a, 
proiwion of hidustlal secrets or kuow4w, 
3)70 apply, proc obtain and/or mglslor sanita.y reslslradoa opmaing 
autbotinuous and/or licena as wall as their ram,nis or assiwnieul,, 
changes of me and/or don,icilo. agrontts and 1’ 
4) To bmutg actions of oppÆtim., b...Ibons, clathn, recuSderaiion. 
appeal ur less! ,eniedia coVaiic nullity. protecaim, to the _____ 
gzw.tfng of liccnscs, protection of Dade snm and t acdcra related ttb 
ngbn derived from the above- ..-...-.I =cm and opiust the unir 
compaition% action, roudæug fan lbs rthu,d.ft a�� of Useises, 
,awc4Lr Crtmgos actia Tboy can also imen or 1ttidpats in Civil, 
Cassa.cal4. C,inirial or Ca ulcn-Admlnlstuthv Tdals the action, f. 
wdi .... polite acflnia hiatilaia. knmtwlidan .  by 
the wtnlor or � him. 
5) To rogiszer domain s befom the petont entity 
6) To the efisi of this m.Mptł ihe abon-named praq me 
carcillaz cm=L seta sebardt to mbintori, wftMmw andye4 

the 

Dedo y linda 
Gmmed nW sigzxd at Piuthwzb 

alas diasdo 

Sad / 4, 

SEP 

PL) p .i iN OriLIAL No,_,....._..._ 
I) AHLTA A’ UI: 

1 

I 0� PJSIIQA 

fins / ,imn 
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CERTInCADO NOTARLAL 
(Cuado el .oUdtaate a SOCIEDAD) 

(Podgt ozwpdos E Sslnor. Eos Unfd My V1a) 

Ai dSdcIde 4, 
ci Wolmio quo jscdbo DA FE do 

(brc do 1. pe quo than ci pods) 

mayor do Sad y dJduiado _________________-
_______________reo 
jt Ion ci doourjwwo quo anwscdt 

I Conoc, 01(8 Ia) o,pm y q,m oslo (a) ostâ logahmot capacilado 
R ci tamfto. 
3. E rcczgara thrado ci mftddo �t- uumu si oathsir 

4. La chat paToa jwfdiea con soda w_ 
0s1* � 

iiithda. quo dtae att 
cxt.ct Iagaly quo dnpuaclmtmdoit 
� a,dfd oats, a, qua cfltuyn obj&o ctL 
5 El &ma Ta zcpriaci60 quo quo 
am ftkgIth. y q I1mdo , amS It 
t S antaion catUconos dt I unm 3.4 y S. uo czn poique 
Tm tcajdo a Ta Im dOcWtU3WS aut4ulia 

NOT& A COW.A. do To aJUn. ci CounT do Co!omtfn dobo 
anlniiisar Ia thv dcl Nth Pubtiso. 

NOTARIAL CERTIFICATE 
(Wheu the applicant Is a COItPORAflOI 

(Powei, of shanty gmnwd it B! Salvador, MSa USA. 

mi,cZ3tJ dayof,T4/1 
’ho wadasigned Notasy CER11FIES that 

L Tb a 4 Ig 1dm. S,4-r.j , 
(nmuo of the veusou wI si the m of auauisy) 

of lea 
t-L 

ego,, and dosthofled 
inPit-i-s bp Ød. c4S’4  wtftbad. 
the toit3lttuta. 
Z Tim amar is To bin per2y kswwrs that ’SS ha, lop1 caiacty In 
to the.’ WLS 
3. The wmnar Fs, aeccod the toreg*g’ .ha 
of 5ec.znAc7 
ofTbojiIlpai 

S Cg.tcts I.c L01 
4. T ,?a hjmuidIOaJ With p1st of bushes, in 

___ flo W 
, du ’C has ecuZed kpI exist,ce arid tEat Tim P.Pal for 

st,sh tl,a pou of aflmrty ii wred ale Within IS scope of its aatals 

J. The gtor has in I sI Urn ttS quality awl tlmt ht 
I logo] awl that ht’she is amerod Ia gird th power 

of EUonity. 
bIbnbdtImaowcthjfloSiu3.4end5.oulS...L.aS... 
which rot puipose o1ddbitdIoy). 

NOTk Thoa the Coiombt Cousul must kp1fn Urn swmte oilS Notary 
PthEc. GUMMONWE4LTh OF PFNMVt van, 

cERtUFICADO N(YTARIAL (Csndo ci -r t. a NUrARLAL CERI1FICATE 
INDWWVO) INDIVWUAL) 

dlssdclnmsdo do 
� ci Wotaæo quo suwiho DA FR do quo: 

- (wmbz, do Ia quo bt ci ink,) 

On this day Of 
the lwdm,Iwrnd Noazy CEITmES 

( ofthe. ;he ps iii. Power of Anongy) 

do Sad y dom1siUado sa . flogs! ago and domicllS __ 
i pnse the 

ci dxumomo q .WCWk cmmco a] I dg 7 quo csi � S gxmnor is to birnpasoma 
logalmoum capacltado panel otargttda capneiiy to exams the docun’oni ft . 

Nottho Pablico Nolny ?tbhc  NOTA A ccmthmttn do To antedor. ci Consul do ColomMa dab. NOTk Then the Colombian Cnzl 
---hfinsWNotanoPublico P.Wil.

Fan toda Ia d pat ti Set CMnnJ do Co!ozzhta o n 
� w otolwrn debt apadlr calWados dzaato co’ntafl 
I) dots ab legs! do to sodedad. 2) do quo am ejmt actual-
-ft sa ObIM sothl. 73) do quo Ia persona a . quo etorpo 
.1 Per  facultada pan haceru d*ndo 
coanS S ntmo do quo live * Is , Is, pmcbn quo aabtiten 

LEGAUZACION FOR El. CONSuL DE COLOMBIA 
o ma Aposrn.LA 

For alit eoontda the Coloza 
� bias a cenffladon satins I) 
2) thet the con’oratt a are 

LEGALIZATION BY THE COLOMBIAN CONSUL OR BY 
APOSTftL& 

CAUC3ON OFICAL Mo._-
- -. - A n-j1J1i.LrLA 

ttTh OFICIAI. 

.,t9)03 
V flt KT1fI& 



C 

(51) Iuftnmtkml Patent ClnJTt..1L 
flit) 3/02 (.OI) P1W M (211t01) 
HMG ’E9 (2111&01) 

(21) Intaoathnml AppfrnfLwt Nmn, 
FCT!EP 

(223 Intnmtkznsl Fifing IMf 
21 Fcbnq flJ6 (21fl26) 

lS)FIIlngI’".a Engikh 

) PnhThsrtIIml_..r...1p. Euglith 

(30) P&dt, Da 
D5447040.6 22 Ftimiy 25 (22.01211)5) EP 

C71) Ap1JLnt (fir all dsgrad &az ain US): VU-
VIM cRUciBLE COMPANY IU&US1; 103 Emit 
n.J. tgtoa, DE 103 (US). 

(71) AppIInt (for 2M onfyb VESUVIUS GROUP SS. 
tHE/EEl; 17, = de Duavsala. B-7011 Ghlin  

(72) hma&Mmd 
(75) IUYenIIgdAfrWS. (r US onft G&IJflEZ 1v1d 
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CERNCC CONVEYOR ROLL WITH METhL END CADS AND ITS ASSEMBLY - - 

100011 The present hiventlon relates to conveyor rolls used In high temperature applications, 

OW more pafllailarly concerns an Irnpmved end cap assembly for stmh rails. 

(00021 A conveyor mU used In high temperature applications may conipIu a carainb spool 

S having metal end caps. Typically, the oeramlo spool comprises fused silica. The end caps 

pema IncUs mounting to a bearing or drive wheeL For example, In glass tnpedng app Ilcatlons, 

methods have been proposed to overcome this dflhlculty. U.S. Pat. No. 3,881148 teaches 

fastening and caps to a spool tmklg an adhesive. U.S. Pat No. 4,242,782 proposes fastening 
15 and caps using rubber 0-rings. AdhesIves and 0-rings can baomo pliable and lose Mdbig 

power at elevated temperatures caimktg eccentric rotation at the spool and slippage between the 
MW caps and the spool. If, by accident the adhesive and 0-ring have been subjaded to ash 
elevated temperatures, they lose definitely their holding power so that awn when 11w 
tanperahire returns to IS, normal value, slippage Is still observed. For this reason, the fastening 

20 of end caps to a spool using adhesive or 0-ring is nmltad to applications at low thmpeinlwe 

- than 250°C 

oii.j Metaft connecturs have also been used to saowe an end cap to a spool. U.S. Pat 

No. 5.310,129 or U.S. Pat. No. 4,404,011 describes the use of a helically wound call between 

the - and the end cap. The coil hicfl bent portions end stmlgln portions that permit 
25 conthimus contact between the end cap and the spool despite disparate thennal expansion 

coefficients. The fiat sided spring coil of this doctanad ccSsts In a smoesslon of relatively long 
pmflmm which are relatively thh In these condifla a slgnffIrt flexibility of the coil elements 

Is observed. Consequently, to obtain a torque sufficient to secure the end cap to the spool, It Is 

nOIy to pm-atna the coil veq slgnlllcantly. It the tent perature Increases accidentally 
30 (temporajy owtheaO, the torque and consequently the fastening of the and cap to the spool are 

lost. Moreover, when the system cools down, the torque is not recovered. U.S. Pat Nos. 
5.808.587 and SAMAN describe moved Ifirnalaft ahbus for seasing the end cap to the Spool. 
The cuivaturo of the bimetallic slums changes with tmnpemturo thereby retaIning a secure 
attachment between the spool and the end cap. Assembling and repairing a ccli spring or 

35 bftuetallio systan cam however, be difficult. In addftlon, such ma4alffc comuiedore are particularly 
adapted to specific tanpetature ranges (generally 400°C and higher). Outside of this range. 
scoenbloiatatfut  can be observed.  

CONFIRMATION COPY 
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aoasj MncJ,pteJ fasteners can be used to fasten an and cap to a spooL U.t Pat No. 
4)751,776 shows an and cap having an annular dIsttWftlon of swews that thread Into a fonule 
on the and of a spool. The smaws are lightenedbown the end cap to the spool, butthsrmal 
expansion and contraction can loosen the smews causing eccentric rotation and sllppage. In 

5 thIs case, the =me will seriously damage the swface of the spool. Screws have also been 
keyed to a flat autos machined on face of the spool so as to onsum coaxial rotation. 
Msentbllng and repairing Emb sleeve and looking key Is time ccnawning. FR 2550172 
describes an and cap Including a metallic collar between the spool and the and cap. The end 
cap Is looked In place with a key tilted to a flat surface of the spooL The collar has a thomml 

10 expansIon greater than the and cap, and Is Intended to compensate for the difference In thermal 
expansion between the and cap and the spooL U.S. Pat. No. 6,148,675 dIscloses a screw that 
can be lightened to force a metal plate against a flat on the spool, which Presses the spool 
agalnstthe lmmrewlace of the and cap. The end cap includes an access uaJ.qj thatperrnfts 

U the smew, metal plate and and imp to be welded together, thereby preventing the screw from 
15 backing out. Effectively, the end cap and the spool connect across a single axis, that Is, the 

sauw. Thermal o)cIlng across a single Se of contact can cause conenhk rotation and 
movanent of the metal plate relative to the spooL Such movement can even cause the plate to 
ta.dwt the edge of the fiat and orack the spool. 

[008W Moths: problem vihlrdi Is often observed with the conveyor rofls of the prior an Is that of 
20 Jamming. For example, In case the conveyed atla Is blocked or In case of muiIiwiIai1 seizing, 

the drive mechanism will continua to operate and will hzd1 a moment of orelon to the end 
cap. In these condftlons, ether the ceramic spool or the fastening means will break. Ttgamg 
consequences are observed on the long nat when the conveyor roil Is sublected to a brutal 
acceleration or decelejatk,n. 

25 [0001J A need persists for an and cap that fixedly and centrally swes to a ceramic spool 
within a wide range of app lloathn temperatures. The and cap should be able to r!st a 
temporary overheat and to recover Us holding power when the tam pwature Is back to flannel 
without calming occonfric rotation. The and cap should also be easy to Install. The conveyor roll 
should also be able tomMtemporaJyJaJnmbtgors,gof the upeaa well astob,uf 

30 acceleration or deceleration. 

L0008j These objectives and others are fulfilled with a conveyor 
mu according to claIm 1. 

Indeed, the tolerance ring Interposed between the and cap and the end of the ceramic spool 
(also called toil neck) will ha.. fixa4tha spool In the end cap aM onewe very enIclont torque 
twister and prevent occenfrb rotation of the spooL In addftfon In case of a temporary overheat, 

35 the and cap and the tolerance ufng 
will thermally expand while the dimensions of the ceramic 

spool will not sIgnificantly change. Thereby, the 66y power of the tolerance ring will 
diminish and the spool will start slipping In the end cap. When the temperature will return back 
to normal, the and cap and tolerance ring wIB return to their ’nomia? dimensions and the holding 
power will be Integrally recovered. It Is bnportant to note that during this temporary overheat, the 
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spool will mmafrt coaxial with the end cap thanks to the tolerance ring. 

[0009j Tolerance rings are known from U.S. Pat No. 3.081,388. They are desoribed as made 

froni mslllwd metal and have a plurality of clmumferenlially arranged corrugatlona of defined 

height and pitch, with both the height and prcch of the corrugations Significantly lower than the 

5 dlamsier of the ring. TypbaUy, the pitch Is tower than 100% at the diameter and pretembly lower 

than 8% of the diameter. Typically, the height Is lower than 5 % of the diameter and preferably 

lower. than 3% of the dlarneter U.S. Pat No. 3.142,887 IndIcates a method of making such 

tolerance rhigs. This design Is very particular and can be opposed to an hellaffdally wound flat 

sided ooD. Due to this particular design, the tolerance ring shows very significant fluxiblifty. 

10 Nanroro1m bwJvwdu of the tolerance rings have been described In the art (variable heights, 

pUdios, multiple rows of corrugations aligned or offset ...) and am sold by various companies. 

In principle all these kinds of tolerance rings can be used. It Is preferable to have an open 

tolerance ring having a length lower than the Internal circumference of the and cap since when 

Li the roll neck Is Introduced into the and cap provided with the tolerance ring, this must be able to 

15 acconunodate the small dimensional variations that might occur durIng mwndacturbrg of the 

spool or end cap. It might be advantageous to have a second open tolerance ring parallel to the 

firet one but with their opening offset so as to improve the ocaxiality of the - In the and cap. 

Ills also very advantageous to have a rolaMvely &nited pitch (Ins than 20 nun between two 

wave Ilight) to obtain an Increased rtg!dlly. 

20 tooioj It Is preferred to have the corruatfmis oriented hiwardly so that in one of slIppage, this 

will ocow only with respect to the Wmance, ring - and cap’ couple and will not damage the 

surface of the spool. 

[0011] Aatlng to an advantageous embodiment of the frwwfllon, at least one of the 

toWnum rings Is provided with at bast one tab while, TO parallel, the corresponding and of the 

25 ceramIc spool is provided with one or more rrotthtes) adapted to receive the tab(s) of the 

tolerance ring. Such an arrangement will prevent relative movement in one axial direction 

Li between the tolerance ring and the spool. Siice ft Is preferable to prevent the withdrawal of the 

spool from the tolerance ring especially during a temporary overheat (I.e.. when the pressure 

exerted on the spool by the tolerance ring Is mlnlmaO, ft Is preferable to have the tab(s) oriented 

30 so that go end of the tab will cooperate, with this wag of the notch the to the end of the 

spool Thereby, the spool can only move s!ght towards He and and abut the bottom of the aid 

cap. If such tolerance rings provided with these advantageous tabs are provided on both sides 

- of ft spool, all relative movementa of Urn spool am prevented. 

(00121 AccordIng to another embodiment, the tolerance ring is provided with at toast two labs 

35 and one tab has an orientation opposfia to at least another tab. Thereby, all relative movements 

of the spool with respect to a single tolerance ring are prov03tt 

f00131 As Indicated above, the end cap has an hinter cIrcumference to receive a tolerance ring 

and one end of a spool. Advantageously, the and cap Is provided with a step to limit relative 

movements between the tolerance ring and the and cap. According to a Particularly preferred 

-q 
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embodiment, the and cap Is provided with a groove adapted to receive the tolerance ring. 
Thetehy BE axaf movements of the toemncs ring with respect to the end cap are prevented 
own in case of a Mm MM overheat It Is especially advantageous to combliw the presence of 
labs on the tolerance ring with the groove to the end cap to avoid any relative movement of the 

6 spool with respect to the and cap during a temporary overheat 

f00141 AocSlng to a particular ernbodhneM of the bwenliom both the end cap and the ceramic 
spool receives a mark am assembled together. Both rueS are in wgSter one to the other so 

that If a temporary overheat has occwued and the torque has ceased to be kanamlited to the 

spool, the operator will notice this phanomaton. Just by reailslng that the marks are offset He 

10 could then take the appropriate nteaszes. 

[OO151 The preseid htnlion also relates to a process for assembling a conveyor roll as 

described hereabova This Process a2!npæses the steps of fllflng a tolerance ring In the ferrule 

of an and cap and forcing each end of the ceremlo - into the end cap. The order of the 

steps Is ftnpflnt otherwise. the posffion of ft fotnjnse ring with respect to the spoof can 

15 change during their insertion In the and cap. Generally, the and of the cwwntc spool Is famed In 

the and cap provided with the tolerance ring with a hydraulic press exorfing a pressure of several 

hwidreda kg/w2, for example 1000 kg/S. 

[Mel In case the tolerance ring Is provided with one or more tab(e). the pin._-ss comprises a 

hoTher slap of bending the(se) tab(s) bnwrfly and of alignpg the spool so that the tab(s) 

20 match(es) the corresponding rtotch(es) of the spooL 

i:ooni 

The conveyor roll according to the bwardfan can be used for convayftig a foil or sheet 

(for exampleofglassorniatal)thranyklndofthermaltroahnentofthafollorsheetorofa 

coating applied thereon. This conveyor roil Is particulafly suitable for bcu41h flat arficS In 

an en*oxunent subject to important tarnpemture vat!atlon 

25 OD18J In order to better explain the Invention, a method of hnplententaticn given by way of a 

non-Thnfiaflbe example Is described b&ow with rntongw to the ached thmtigs In which: 

- Figs. 1,2 and Sara sohematb section view of conveyor rolls according to an 

embodfrn ant of the hweiufon; and 

-Pg4 Show a graph ofthetramuledtorquflJm)vs. the tarnperature(°c3 

30 fOOlOj On these flg’a I depicts generally a conveyor roll compilng a ceramic spool  

having two ends 21 and fl. An end cap 4 comprIsing a fomde 41 Is arranged on With ends of 

thespool2 (onlytheendoap prcvidadattheend2l lashownonflg. 1). Atolerance ringals 

inserted htthe end cap 4 The end4Jias a regularhwrswface on Fig. 1. wit FIg. 2 and 

S show respectively an and cap 4 pmvfdad with a step 42 or a groove 43 for restraining the 

35 inovamenta of the tolerance ring 3 In the end cap.. 

J00203 The tolerance ring can be provided with a tab SI cooperating with the wall at a notch 

provided In the and of the ceramic spool 21. On Figs. Ito 3. the tab 31 cooperates with the wall 

of the notch the closest to arid 2l of the spool t 

[00211 TrIals have bean performed wub a conveyor roil according to FIg. 2 so as to dcmorishato 
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the pimsthflfty of the conveyor roil to resist a tempomiy overheat and to recover Its normal 

operathig conditions when the temperature returns back to normal. 

100221 An open tolerance ring 3 With Inwardly oriented corrugations (tangift 242 nun; wkft 25 

nun; heIght 1.9 nun pReft 0.4: stainless steel) Is Inserted into an end cap 4 (bon steeD 

5 having an hitem& diameter of 80 am The opmutksn Is repeated for the second end cup. Both 

ands da spool 2l and 22(dlametaroffl mm) sre forced hi the end cap 4. Such aconveyer 

mU Is Intended to work at temperatures corn prtscd between room temperature and 200t. The 

skilled person will easily find by routine experiments different arrangements (dilterent metal 

operating at diltudd temperatures. 

10 10023J Fig 4 shows the transmitted torque 4m) vs. the temperature (’C). It can be seen that 

the torque deceases progressively until about 300°C where Its value Is of loss than 50 NM and 

the spool starts sliding. When the temperature returns back to normal (down curve), the 

tramm torque thnas rapidly to recover Ha original value. From 200°C. the spool stops 

U afldMg After dismounting of the conveyer roll, It has been observed that both Gilds of the 

15 cerarnb - were In pwkd condftlon and had not been damaged at all during the temporary 

oveitisat. Fig. 4 also shows (clotted lines) the transinfited torque (IIm) vu. the temperature (°C) 

for a aysban as described In the U.S. Pat. 5.31 6,1. Such a system Is constitad of relatively 

long and fiat elements. When the system Is sub) eat to heat, the transmitted torque decreases 

progressively (curve A) witil about 300°C where the limit of elasticity of the system Is reached. 

20 At that point the transmitted torque drops dmmaticauy and the roil stfl sliding In the end cap. 

When the system refluna back to normal (cave B), the system does not recover entirely the 

original torque since the elasticity, Ibnft of the system has been exceeded. When again sub2eatad 

to t.aiqaualuta and coded down (caves C and D)), the same phenomenon Is observed with the 

consequence that alter only a few healing/cooling owIo% the torque Is no longer transmitted so 

25 thatthe convayormfl must be vvLI Such oonveyurmlis are clearly not mma foruseb, 

an environment suitable to significant temperature variations. On the oppoaft% the conveyor roil 

U of the Invention has proved to be fully satisfactory for such a demanding use. 
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Claims. 

PCtJEnoo6/00 1563 

1. Conveyor roll (1) for Mgh tampewlwa appilca&rw contg 
a) a cerwuic spool (2) 

5 b) at each end (21 A2) of the Cerando speed (2), an end cap (4) ocinprisg a metal 
lange (41) and havbrg ac&ab, Thtemal ofrvwnfvmnos adapted to ffi over an end (21) of 
the commit spool and 

c) Interposed between each end (21.) of the corerS spool (2) and S end cop (4), a 

tolerance rIng (3) of resUigni matS haft a plurally of clmwnfn’dialJy arranged 

10 comigatbns. 

2. Conveyor roll according to claim 1. characterized In that the tolerance ring has a pitch 

lower than 2!) mm 

a Conveyor roll accordktg to claIm 1 cr2, I J In thatthe tolerance ring(S) is 

open and has a length lower than the frdamal ckwrftem of the end cap (4). 

16 4. Convłyorrolleccordhrgto  any one ofclahnal toa,chamctwlzedlnthatthe 

Comigatlotta of fi tolerance rIng (24) extend Inv.2rdly. 

5. Cwivsu roil according to cla)n 3 or 41 chwnwfrad hi that a phnfily of qwn tobwme 

mw(3) am hiarposed between each end (21.22)0? the cerwnlc spool (2) and the end 

cap (4) mid In that the openings of the tolerance rings am offset. 

20 6. Cor Poll (1)acrdingtoany One cfclaftns lto5,chamctwlsadln and atWest 

awf the tolerance Mills rayjdwfthatjeaetonetab(31) and hiffiatthe 

oorrespwdhig end (21) of the corerS spool (2) Is provided with notoh(es) (211) adapted 

to receive the tab(s)(31)ofthetolejance rbg(3) 

7. Conveyor roll wmwthng to claim S. charactmlsed In that the tab(s) (31) Is (am) 

L) 
25 orIented so that the end of the tab Will cooperate With the wall of the notch (211) the 

olosastto and (21) of the spool (2). 

S. Conveyor roll aucordhtg to claIm 7, thamctertsed In that the tolerance ring Is prwlded 

wfthatleasttwoffisandhithatatleastoneffibhaaanoflentatlonopposfletoatteaat 

another b 

30 9. Conynyor roil according to any one of claims I to 8, ckaractafld In that the and cap 

- bpmd& with a step (42)ora MOM adapted to MO" the blamiwaring(3). 

10. Process forms assembly of a conveyor roll according to any one of claims I too, 

ccmpilsing the steps of 

a) ffift atomnce ring hi thsfemde of an end cap; 

35 b) forcing each and of the ceminlo spool Into the and cap. 

C-- 
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Rodlilo Luauapw tudor v pmceso am su mantate. 

DawtOa 

(000lj La prosonto InvoncTOn so rotloro a rodillos transportadoros utulzados on apucadones do 

site tompewtura, y Se espociflcamanto a WI cortj unto do tape terminal mojorado pare tales 

rodEos. 

5 100021 tIn mdIIlo transportador utifltfn on apllcaolonos do situ temperatum puodo coinprendar 

Wi carretel cerÆm!co urn tapas terminales metÆficas. T(plcamonto, at carretol ceräm!co 

rprondo Sos an fuslonado. Las tapas terminates permiten tin Mcli montaje a wi cojinste 0 

rueda do accionamlento. Par ejemplo, on apllclones do teniptado do vidilo, el carretel 

cerÆnr!co soporta Ia ho$ do vidft y las Was tarmht&os pennilen ci aplandonto mecÆnlco a! 

10 mocanlsmo do aeconamlento. Las Was tourdnales dabs adtedrse can tirmeza ci canotel, par 

modlo do to oust ci carretel pusS girar a Is  voloctdad deseada. En general Ia rotaclon 

oxcØntæca no es doseable, dodo quo so genomifa una superfide do soporte despareja Pam Is  

No do vidria. 

(0003] Ias dlierentes oxpanslonos ttmlcas dol canetel ccrÆmlco y [as tapas terminaTes 

15 motÆllcas dlflcultan Ia fiadOn do [as tapes terminaTes al carrotel y pueden generar rotactones 

excØrdflcaa So han propuesto vados mOtodos tendlentos a superar sale diftoultad. La Patents, 

Estadowiidense 3.887.748 revela to tijadAn do [as tapas terminates a tnt carrotsl usando wi 

adhesivo. La Patents Estadowildense 4242382 propane Ia II] Son do las tapes terminates 

usando anUlos 0 do goma. Los adhesivos 0 anlllos puSan plsgarse y pet ci peder do 

20 fijaclOn a elowdas temperatures dando luger a Is rotaclon oxcOntrica del carrotel y Lu’ 

doslizamlento onto [as tapas temilnalos y el carretel. SI, par accidonte, ci adhesive y ci arIMO 0 

han skb somatldo a tales altos temperaturas plerdon dem,ltivamente su porter do sujeclOn do 

mo quo Si cuando In teinperatma desclenda a mj valor normal, sun so observarÆ ci 

deslizamlento. Pm esta razón. Ia si4ocl6n do In tapes to nnlnal as a tin carratol usando on 

25 adhesive 0 anlllo 0 estA Umltada a aplicaclonos do bale temperature Qnfedoms a 25r0). 

[0004] TamblOn as ban ulifizado conflrcs metÆflcos pare fijar iota tape terminal a wi carmtel. 

La Patents Estadowddanso 5.316.129 ala Patents 4404.011 describon ci use do tins bobina 

heucoldal entro ci carTetel y [a We terminaL La bobina lncluyo porciones auws y porolones 

roctas quo penniten Un contacts continue entro Ia tape terminal y ol canotel a pesar do los 

30 distintos cooficlantos do expansion tŁrrnlca. La bobina do lados - do este doownento 

compronde Wia ssS sucesiva do poiclones relativamanto largas quo son relativamento 

delgadas. En estas condiclones, so observe iota tiexihilidad s!gnitkmtiva do los elemontos do Ia 

boblna. En consecuoncla, Pam obtener tot torque suficlente on orden a flier Ia tape terminal at 

carrots!, as necesarlo pre-terisar Is bobina an tot grade mtw significativo. SI Is temperature so 

35 Increments accidentalmente (sobrecalentamlento momentÆneo), al torqye y on consecuencTa Is 

fijaclOn do Is tape terminal ala bobtna so plerden. Par otra pafte, mwndo& Sterna so enfria, ci 

torque no so recupera. Las Patentee Estadounidenses 5,91M697 y 5.370.588 desorlben 

li?  
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planchas blmetÆJlcas curves pam fijar Tampa tonninal at carretel. La curvature do las planchas 

bftrwtÆllcas so modThca con Ia tempcmtura par medlo do to coal so manliene turn 1acl6n sogum 

critic ci carretely In top terminal. 9 montaja y reparatiOn do tine tebina do msorto 0 slstema 

bhnetAl!co pueden, sin embargo, rest dIfIcultosos. Memft tales conectores motØncos asian 

6 panlcuiairn onto adaptados a tangos tØrm!cos ospecificos (en general do 400°C y superlores). 

Fuera do esto tango, es posible observer rotatiOn excOntrica. 

(00051 Es posib!o oznplear st4otadoros mecanlcos pain fijar one tape terminal a on carretel. La 

Patents Estadounldonse 4.761.776 Ilustm one taps terminal quo poses win disblbuclOn anular 

do tomillos quo as 1San aim casquillo cobra ci extromo del coastal. Los tornhllos so aprialan 

10 pain fUar tampa terminal at carretel, no obstante to cual Is expansIOn y confracdOn tØm 

Paden atiojar los tomlilos provocando rotation excOntrica y destlzamlento. En esta case, las 

tomlllos daMsÆn soflamonto In suporficle do In bobbia. Ashn!sm so ban calzado tornillos a win 

supetlo p1mm tarnoada sabre Ia cam del canetel an orden a garantizar win rotatiOn coaxiaL 

El montaje y reparacltn do tales mangufto y fijaclon Have  Vernon. FR 2.650.172 describe one 

15 tapa terminal qua lncluyo tin collar motÆllco cube ci carrotS y Tampa terminal. La tape terminal 

so fija con tm clmveta montada an twa superficlo plane dcl carrcteL El collar posea win 

expansiOn tØmta superior a In tape terminal, y Hens por objeto compensar Ia diferencla en Ia 

expansiOn termica cite In tape y el carTelS. La Patents Estadounldonso 6.146.6/5 revels un 

tomilto quo psede sat apretado pain forzar win place motØlica contra twa tin planchuela an ci 

20 carrotel, quo comprhno el carrotS contra La superficle Interns do Tampa terminal. La tape 

terminal Intl uye twa abeitum do accoso quo permits quo ci tornfllo. Is placa metallca y Is taps 

terminal so suSan cite S, ovifandoso do oslo modo quo at tamiflo so salga. Efoctivamento, Is 

tape terminal y & canalS so conectan a to largo do an solo eje, Os dr, ci tomulo. Los ciclos 

tOrmicos a tmvOs do tin solo e$ do contacto pueden provocar rotaclOn oxcOumica y 

25 desplazamlento do In piece metâllca an relatiOn con ci carTelS. ate desplazamlento puado athi 

hater quo Is pita so ponga an contacto con ci bards del planchuela y quo so qulebre ci 

(0008] Oho problems quo a menuS so observa an los rodlilos transportadores del arto provlo 

radius on ci atascamlento. Par ejompio, cuando ci art!cub transpodado sea bloquendo 0 an 

30 case quo so trabe ci Sterna, ci mecanismo do acolonamleato sogulra andando y transudftrA tan 

mornento do torsiOn a to tape terminal En ostas cond!clones, ci carTelS corØmlco a los medics 

do tactOn so romperÆn. Las mlsmas consecuenclas so observan a largo plaza cuando all rodilto 

transportador as sometldo a win aceloraclOn a desaceleraclOn bnasca. 

1000/1 Mn so nacesita win tape terminal capaz do larse con tirmoza y centrada a in canetel 

35 cathmico denim do on am pilo tango do tern poraturas do apilcaclOn. La tape terminal dote set 

capaz do reslatir in sabrecalontamlonto mornonMnco y rocupemr so podar do si4eclOn cuando 

to temperature  vuelva a car normal sin provocar rotatiOn excOntrica. La 5 terminal tamb!On 

dabs set Wil do tnsta!ar. El rodillo tmnsportador tamblOn date sar capaz do sopoilar tin 

atascamlento o traba temporal do In Unoa eel como aceleraclonos 0 dosacoteraclonas bruscas. 

I 



(0002] Estes objotivos y ottos so logran a haves do cm rodlilo tmnsportador confomto ala 

reMnd!cac!On 1. Die hatho, ci anillo do tale rancua Interpuasto onto 1a5 termMal yol oxtremo 

del cwTotal ccrÆmlco (tamblen denominado cuallo do olfindro) st4otarÆ con tirmeza ad carretet an 

In tape terminal y garantizarÆ Ima tmnslerenc!a do torque muy eMento y Stara Is rotaclôn 

S axcentrica dal CWTOtaI. Mamas, an ca so do cm sobrecaberdandento momontAneo, [a tap 

terminal y & mMo do to!emnc!a so oxpandlsÆn tØnulcamente en tanto las dimensbones del 

carrotal cerØmbco no so modlticarÆn Sgnfftcaflvamonte. En consecuencla, ci podar do sujeclon 

dot arLTo do tale rancta disminidra y at canutol comenzarÆ a dosllzaso an In taps temilnaL 

cuando Ia tamporatwa vuolva al valor normal, 1a5 terminal y ci snUb do tDIarancla 

10 recuperarÆn sus dlmonslones ’nonnaltesP rocupeiªndoso per complato el poSt do sz4ed6n. Es 

knpotante twist qua dwanto este sobrecal ontoin! onto mcmenlÆnoo, at carretel poimanecorÆ 

coSal con Ia tape terminal grades a! arfflo do tale rancit 

(0009] Los anflbos do to! erancla ban So revelados par to Patanto Estadounl dense 3.081.388. 

…) Son descziptos coma hics do tin motel resilbonte con una pluraudad do conugaclonos 

15 dtspuostas on cirewderoncla do win altura y paso detenninados. con Is album y at paso do [as 

corrugaclonas significativamenta mM bales quo ci dtamatro del snub. Tiploamento, el paso as 

mao bale qua ci 10% del diamotre y preferlbtemento mile baja quo ci 6% del d!Æinetro. 

lipicamonte, to altura as mao bale quo ci 5% dcl dlÆznatm y prefedblomente mao bale quo at 

3% del dMmotro. La Patento Eatadowildenso 3. 142.887 indian Un mØtoda do fabitcaOn do 

20 tales aniflos do tolorancla. Late diseflo as nuw particular y puedo sor opuesto a win bohina do 

cams planas hefloobdaL Dabido a aste disaflo particular. ci anilbo do tolorancla exhibo una 

flexlblfl dad muy significativa. En al arto so han descxtpto nwnorosas vaxlantes do snUbs do 

tolorancla (afluras, pasas variables, multiples tflas do comigaclonas auneadas o desplazadas, 

..4, las cuales son comerclalizadas per varlas compafiTas. En principlo tadas estas clasos do 

25 anlllos do to! crancla puedon set tiadct Es prafo tibia cantor con un anlUo do tote raids ablerto 

quo posse urns bongltzd menor quo In drowderoncla Mama do Is tape terminal dodo quo at 

lntroduclrse ci micRo do dfllndm on Ia tape terminal provista del anbilo do tolerancla, dabs set 

capaz do adaptarso a las pequ alias variaci ones do dlmens!onoe quo podrfan producirse dwante 

Is tabilcaclon dol canetol o Is taps tormlnai. Podria sat oonvS onto disponor cm segundo anilbo 

30 do toloraida ah!aito paralo!o ci primero polo con cm abertura despI’nfM an ordan a mejorar Ia 

,n..LfldM del carretal on Is tapa terminaL Ashidamo results muy beneficboso contar con cm 

paso telativainonte bunittado (Inferior a 20 mm antic dos ondas t!ghs") pain obtanor una mayor 

dgdoz 

ooio] 

Es proferiblo canter con comigadones orlentadas hacla ci Interior do mann qua on 

35 caso do doslizamlenft data so praduzca un!camente con retaclon a [a pareja anilbo do 

tolorancla - 5 twmhia? sin quo so daUb Is supertiolo do! caneteL 

(0011) Do nordo a win malizaclOn venta3osa do Ia htvenc!än, S menos irno do los snUbs do 

tale rancla asia piovlsto do a! manes tins lengueta rid a,tas quo, an paralelo, ci exiremo 

correspondlonto del cauSal cerØmico ostØ provisto do una 0 mae muescas adaptadas pain 



recibir a to o [as languetas del anile do tolerancla. ala dlsposfclOn evitara el movlm!ento 

relailvo en una directiOn axial crime ci anlilo do tote rancla yla bobina- Dado quo as preteriblo 

evitar Ia expulsion del carretal del anUIQ do tale rancla en especial duranto tnt 

sobrecalontamlonlo rnomontÆneo (as dacir, cuando Ia praslon ejercida sob to al carrots! pate! 

5 anfflo do tolerancla as mfrzhna), as prefenble tenor Ia o Ins lengUetas orlentadas do modo quasi 

extremo do aquellas coopem can Ia pared do Ia muesca mØs cerna ci extremo del carretol. 

En consecuencla, ci rote] sOlo puedo dosplazarso ligaments liSa su oxtremo ponlØndoso 

en contacto can la base do Ia tape terminaL SI estos snubs do tolerancla provistos do estas 

canvenlantes IengO stag son monlados a ambos Sos do] carrotel, tad os los desplaminlentos 

10 relalivosdaaquOlsoevltan. 

[0012] Do acuerdo a aim reallaOn, el anfilo do tolamida asia piovisto do & menos dos 

lengOetas tenlendo ama do cUes una ortontac?on opuesta a Ia aba En consecuencla, so Irnpklen 

todos los desplazamlentos relatives do Ia bobh’ia con respecto a an solo anile do toicrancit 
…_I (l)fl31 Sagthi se he (fi Ia tan terminal poseo alarM clrcamforencla Interim pare reclbtr 

15 tnt anlilo do toleranday Wi edremo do LUi carretel. Convenlentemento. la tape tennhml asia 

preSto do urn oscalOn en ordon a IImItar los mcvhnlentos relatives anita al anWo do tolerancla y 
Østa. Do acuardo a tin reaflzaclOn partlou]annonto preferida. Ia tape tenninal asia proviala do tin 
canal adaptado pam reclbfr ci wæflo do toferancla. Par to tanto, so lmp!den lea desplazamlentos 

Sales del ariMo do toleranola con relaclOn ala tape tentilnal sUn en caso do art 
20 scbtecabentanflento momentÆnea Results espec!ahnento conveniente conibi nor la presencia do 

Ins Iengaolaa sabre ci snub do tolerancla con ci canal en la tape terminal pare evils, todo 

desplazamlonto relativo del carretel en raiSon can to taps temthal duranta urn 

bracalantamionto mom entÆnea. 

[0014] Be acuordo a urns reaiizaclOn pajficu!ar data Invention, tanto Ia tapa terminal can & 
25 coastal carØmico retiben turn maxca mm voz qua so montari. Ambas marcos so correspondan 

stilts ci do modo quo en case do sobmcalentamlonto mornentØnso y p4rthda do tmnsmbslOn do 
torque a’ garrote!, ci ape radar advortlrÆ asIa fenOrneno, solamante varificando qua [as margas 

asian desplazadas. Entoncas. podS lamar Ins medidas nacesarmas. 

[0015] La presente InvenclOn adomÆs so Micro a an proceso do montajo do tin rodlilo 

30 tansportador coma a! dascrlpto. Eats proceso comprendo los paws do cobocar an snub do 

toborancia an ci casquuflo do tins taps terminal yforznr code extrerno ded garrotel cortit en to 
taps terminal. El orden do los pesos as hnpoilanto, do to contrarlo Ia poslclOn del anile do 
talorancla en relatiOn con ci carretal puede madificarsa duranto au Insercion en [a tape tom-final. 
En general, al oxtremo del carTetel cardmico as COIOCadQ en In taps terminal canal anfllo do 

35 to!erancla can aria prensa hldrªulica qua ejerce turn preston do vaztcs clentos do kg/an?, par 
eJempbo 1000 kgIcm. 

[0016] En case quo ci anluo do tolerancla estO proto do turn 0 mªs Iengfletaa. ci pmcaso 
camp rendo urn paso adiclonal do curvado do Was tango stag hacla al interior y alineaclOn del 
carretel do manora quo aquelbafs concuordeln con Was muescas del carrots I. 

i41 



5 

(00171 El rodillo hansportador do acuerdo a a Tnveno!ón pusS Sw .111117mM pam transportar 

una Mao lemma (pot ejeinpto do vldilo o metaO pam cualqu1orto do tratarniento tŁm*o do 

aqusUas o del recubrimiento apilcado so bra las mismas. Eats rtxllllo transportador as 

particulannente oonvenlerde, pam transpoilar aiticulos pianos an tin ambiente sujeto a 

5 varlac!ones Importantes do tenipomtura. 

f00181 En ordon a e)pilcar Us turn major manera Ia liwenclon, so piovee a contlnuadOn in 

mØtodo do lmplonientac!On a mode do ejemplo no flinitalivo con relaclon a los dibujos quo as 

acornpaflan 

Las Flgwas 1 2, 
y 3 son vistas an secciOn esquemÆtioas de rodlilos tiansportadores do 

10 acueidoaunarealizadOndolahwenclôny 

La Elgura 4 Ilustra on gMfioo dot torque Uansmltldo 4m) vs. to temperature (-C). 

[00191 En estas figures, Is referenda 1 describe on general tin rodlilo transportador quo 

cornprende in carrotol cerØmlco 2 quo posse dos etomos 21 
y 

22. Una 5 tannlnal 4 con Un 

casqulflo 41 asIa dSpuasta sabre ambos eflemos del carrots! 2 (sOlo 1a5 terminal provista 

15 an el exbww 21 as 11, w4roda an [a Rgura 1). Un anillo do tolorancla 3 so Insorta an Is tap 

terminal 4. A5 terminal 4posoo dna supetfide Intema regular an Ta Rgwa 1, mlentras quo 

[as Figure 2 y 3 respectivamente Ilustran in tape termInal 4 provtsta do tin escaMn 42o canal 

43 an orden a Ilmilar ci dosplazamlonto del aMo do totemnola 3 an a tape terminaL 

[OOJ El anfllo do tolerancla puede ester pmvlsto de wia bongO eta 31 quo owpora con Is 

20 pared do dma nuzesca provista an c] eitremo del carrots) cerâmlco 21. En las FIgures 1 a 3, 

lertyfi eta coopera can Ia pared do Ia ffwe= mAs cerra 81 extrento 21 del carretal 2. 

(00213 So him canduoldo ensayos can tin rodillo transporlador do acuerdo a Ia Plgwa 2 on 

onion a dam ostrar Is posTh lii dorA do quo el rodilbo resista tin sobroceiontamlonto momcntÆneo y 

recupere otis condlolones operatives normales cuando to temperature so normaltco. 

25 [OOfl] Un anillo do tolorancla ablerto 3 con coriugaclones odentadas hacla el Interior QongIhid 

242 mm; ancho 25 torn; allure 1.9 mm; paso 9.4 mm 80810 inoxidable) so Inserts an Lots tape 

termInal 4 (acero SI carbdn) can Wi dlÆmetro Interno do 80 nun. La operaclAn so repito pam Is 

sogunda 5 terminal. Ambos extremos do un carretel 21 122 (dlàmetro 77 mm) son colocados 

a preslOn an [as tapes termInates 4. Este rodiilo transportador estÆ pensado pam traba!ar a 

30 tampoiatwas qua oscilan cite Ia mama amblenta y 200°C. El exporto an ci site advartlrÆ can 

taclildad a travØs do oxpedntentos do ndlna otras disposiclonas (motales diatintos quo fundonon 

a teniperaturas dlveisas). 

[00233 La FIgure 4 flustm ol torque tmnsmwdo (Win) vs. Ia tompomlum (°C). PusS obseivarso 

qua ci torque dismlnuye prcgreslvarnente haste aproidmadarnente 300°C donate su valor as 

35 In!ojtor a 50 Nm cuando at carrotS corrilenn a desllnrse. Cuando Is tomperatura mcupera In 

mama normal (curve descendenta), 81 torque transmuldo so Incrementa rÆp!darnonto pam 

recuperar su valor original. A paztir do los 300°C, ol canetol deja do desflzmao. Lnego do 

desarmar el rodiflo transportador, so he obsorvado quo ambos exiremos del carretel ccrÆsnlco 

estaban an perfacto estado sin prosentar dallas derivados del sob recalentamlento 

II 



hw.a*tThW. Tales mdWos del tmmpostador son olarainento no ccnwnlaues pars S tmo an 

im atnbferto sujoto a vaiokmes stgnlffcativas do tsmpeitna Al coitaæo, S mdlIlo 
(.1 ftnJioflndor do (a hwicIdn ha trtstSo set unnpletamento .’T1 1.-L. paja un iso tan 

15 exlgente. 

20 
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1. Un rodilo hansportador (1) pam apOcacbnee de 5th tempemtwa caracte,tado perque 

corn prmde: 

a) on carrotS certtiico (2); 

b) an cada oxtremo (21,22) del caxretel cerØmlco (2), a tape terminal (4) quo comprende 

Un casqulllo m.tailco (41) y que presents data cfrounfoienda Intema prepaiada pam 

caizar sobre Un exlrorno (21) del carrotS cerÆmlco; y 

c) inlerpuesto entre cada extremo (210) del carrotS cerÆmico (2) y la tape terminal (4), 

Un anion de tolerancia (3) ablerto do metal resiliento quo posee una longilud inferior ala 

cfrcunierenda Intema do Is tape terminal (4) con una pluraildad do conugaclones 

dispuestas an ditu rile rerda. 

2. Un rodilo transportador do acuerdo a Ia Heivincacion 1 cnactodzado paique el anion do 

tolerancia poses un paso inferior 920 nun. - 

a 

Un rodWo transportador do acuerdo ala RoMndicacl&i 1o2 carecterizado perque el andlo 

do taleranth (3) as ablerto y dens one Icingihid menor que Is drcunferonda Sema cM Is 

tap leminal (4). 

4. Un rocUo transportackir do acuerdo a Is Rdvthdlcaclones I a 3 csactedzado porqim las 

cornigaciones del anillo do tolerancia (24)88 extlenden haS S Interior. 

S. Un rodlilo transportador do acuerdo a Ia RelvlrdcaclOn 304 caractethado perqia a 

pluralidad do silos de toleranda abiertos (3) so cisponen ate cada extrerno (21,22) del 

carretel cerÆmlco (2) y la tape terminal (4), en tanto las aberturas do be adios S 

tolemnth estØn desplazadas. 

6. Un rodillo transportador (1) do acuerdo a cualqulera do las Relvftdcackrres 1 a   

caractSzado porqIs S manes wo do be anhllos do toSarida (3) asIa preSto do pot lo 

mems una lengOeta (31) an lanto S extrerno correspcncflente (21) del canetel ceramlco (2) 

said provisto do una o inS muescas (211) adaptadas pain recibir la/las lengUetas (31) del 

aniflo do tolerancla (3). 

4.0 7. Un rothllo hansportador do acuerdo a la RelvindcaclOn 6 csactedzslo porqu. Was 

lengOetas (31) estÆn odenladas do maicia qua S extremo do aqueflas coopers con La 

pared do Is muesca (211) mM cercana 01 oxfremo (21) del carrotS (2). 

& Un rodillo banspoitador do acuerdo a la Rolvhdvaclôn 7 caracterlzado perque S anillo do 

tale rancla said provisto do par to nienos dos lenguetas on tanto una do S longUelas poses 

mu odentaddn opuesta a Ca oVa. 

9. Un rodillo transportadoq do acuerdo a cualqulem do las ReMndlcadones 1 a 8 
caractejizado porque Ia tape temthal said provista do on escaiOn (42)0 Ufl canal 

adaptado pars recMr of anhlo dStolera,ta (3). 
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SuppIemiIal Box (Rids 702(c)). 
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INTERNATIONAL PRELIMiNARY hflematbrml appffcatlon No. 
REPORT ON PArEwrABIuTy 
(SEPARATE SHEET) PCT/EP203S/001583 

Re item V 
Reasoned statement with regard to novelty, Inventive step or Industrial appllcablllty 
citations and explanations supporting such cd4um ant 

Reference Is made to documents 
Dl: US-A-5316129 
02: US-A-3 061 388 

The document Dl Is regarded as being the closest prior art to the subject.mstter of 
claim 1 and shows a conveyor roll for high temperature applications, made from a 
ceramic body and metallic end caps. Tolerance rings In the form of spring coils are 
Interposed between body and and caps, see figs 1-1 

The subject-matter of claIm 1 differs from this known conveyor roll In that the tolerance 
rings are open (see feature c)) 

The subject-mater of claim I Is therefore new (Article 33(2) PCT). 

The problem to be solved by the present Invention may be regarded as use of a roll of 
Of In an high temperature environment subject to important temperature variations. 

The solution to this problem proposed In claim I of the present application is 
considered as Involving an inventive step (Article 33(3) POT) as the available prior an 

Li does not suggest the claimed configuration for tolerance rings used In e high 
temperature environment 

Similar considerations apply to Independent claims 9 and 11. They also Involve an 
Inventive step (Article 33(3) POT). 

Claims 2-8 and 10 are dependent claims and as such also meet the requirements of the 
PCr with respect to novelty, and inventive step. 

Form PCtJSopwuio Shaaff409 tShOW 1) (ER-Aprfl 2DW 



LW 

eaDd 9VWQ1. BOOt 9 I. flQ 

Mns 

1 
41 

1. Convayw roll (1) for high Las utramune appl!ralbns satiable for u hi an envhuzunmd 

suWact to ftnpo,thfl thmporalure varlaticns winwislos 

5 a)acmk  spud (2) 

b) at each end (21 ) of the aa,mpto spool (4 an and cap (4) orprisng a metal 

ternxIs (41) and having a caM htlanl thcwnforctme adsp4ed IDE’ ovnT an end (21) of 

the ommnb spook mS 

a) ftdaqsd Swmi esch and (21fl) of the cWWflIO soo1 (2) and the endp (4), an 

10 cpai lolsyarwo rMg (3) of mslfleM metal having a I19th lower than the hitanml 

thnflmte at the end cali (4) and Imvng a phaauty of CIICWTIferUIfflBIIy m.au9t1 

L conveyor roll uudlng to dabn I � clractarIzed In thatta tolsmnoe dng has a p11th 

Wwa than 2Dm 

15 3. Cwnejw ma according to claims 1ar2. dTantnd In that tha camigaom of the 

toaaico ibig (24) eand fttwaidly. 

& Cwaa will according in claim 3, clmnsflnd In Owl a pftunlUy at open bleiame diigs 

() me interposed bctwaan each end (21,t) of the ceivtt spool (2) and the and cap (4) 

and In tIt the qerdna of tha toleirica thigs ate oll%et 

20 S. Conveyor SI (1) according to any one of &ia 1 to 4, characbztd In thfl at Lang 

anD ot the lclwwze ifrigu to) In pmvfdad with at least one tab (31) and In that the 

acTre$pondfttg end (21) of the caxarn!o spaai (2) Is puvMal with nateÆiM) (211) azpt 

torec&te the b(4PI) of the tolewnoering (3). 

It. CoTtYewr roil according to claIm 5 cliaranthrisS In that the tab(s) 31) Is (am) 

25 otlantod sothatthe and oTtheb Will wcpe.a*ewththa wall at the notch C21 1) the 

dt10 and (21) of the spool (2). 

7. Conveyor roll azndbq to cIain 0, dmrflred In that the tobwnve ring Is pmvldod 

wifit at lasst two tabs and In that at toast one tab has an csntaflon oppoulle to at Ian 

fl lab. 

30 B. Conveyor roll accor&g to any aria of claIms 1 Io7. th3Mclsed In tat the and CaP 

provided wTh a step (4Z or a gmovs adptsd to ramivethe tola’an rMg ). 

9. Pis ftrtfts assembly at a conviiyor roil according to any one at obbus I to S. 

030 ships of 

a) t1ng an cpa tnlajantn ring having a length lower than the frn& cimumferancii of 

35 the end cap M the fWTtdSOfVn end Cap; 

b) d, end of the awunhlb spool 00this and 

’:’ 
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REIVINDICACIONES. 

1. Un rodiilo tmnsportador (1) pam apllolones de alto temperature y converdento pare ci use 
an tin amblonte sujeto a variaclones slgnillcativas do temperalwa, camcterlmdo poJçue 
compdo: 

5 a)uncarretolcorÆmfco(2); 

b) an coda extreme (21, 22) del carretel cerÆmlco (2), una "a temflnal (4) quo comprende 

tin casquillo metâilco (41) y quo pasenta elena clrcunfemnela hitoma pmparada pam calzar 

sobre cm extmmo (21) del carretel cetamfco; y 

c) Intaipuesto sate code extreme (21, fl) del carretel corÆmlco (2) y Ia tape teimbial (4). Un 

10 anhlo do tale rancla (3) thIstle do metal reslilente quo posse twa longifud 1111511cr a La 

cbcimfeswicla Mama do La tape tennlnai (4) con twa phuafldad do corrugations 

dispuestas an circimlerenda 

2. Un rodillo transrtador do acuordo a Ia Relvindlca*n 1 camotorlzado porque el anfllo do 

toleranola posse WI peso Interior a 20 mm. 

15 3. Un rodMo tmnsportadot do acuerdo a la Relvhidlcaolôn 102 caractorlado perque las 

conugacloncs dot anMo do tolerencla (24)se extienden haela all Interior. 

4. Un rodillo tmnspertador do acuerdo a Ia RoMndicSOn 3 caracterlzado poupie wia 

plwaHdazi do Silos de tolemncla abtedus (3) so dlsponon entre cada extreme (21,22) del 

carretel cethrSo (2) y Ia tape tennha (4), on taido [as aberturas do los anillos do 

20 tojerancla eslan desplazadas. 

S. Un ucdlflo transmrtador (1) do acuerdo a cualqulosa do [as Reivindicaciones 1 a4 

caracteflzado porque 81 monos tine do los attIRes do toloranc!a (3) ostØ provbto do por to 

menos twa lengUeta (31) an tattle ci extreme correspondiento (21) del carretel cerdmlco (2) 

estÆ provisto do una o mÆa muoscas (211) adaptadas peru reclbir Ia/las lengUetas (31) del 

25 anlflodetoleranc!a(3). 

a 

Un rodiflo transportador do acuerdo a Ia ReMndlcación 5 caractorlzado porquo la/las 

lengOeta (31) ostan ottentadas do manera quo el e3dremo do aquellas coopers con Ia 

pared do la mucaca (211) mile cercana of extreme (21) del carTetel (2). 

7. Un rodlilo franspojtador do amiozdo a Ia RslvthdicardOn 6 camcterlzado porquo ci Silo do 

30 tolerancla esta provisto do per lo menus dos lenguetas an tattle one do las tengUetas poses 

twa oflentadon opuasta a la otra 

a 

Un rodillo transportador do acuerdo a cua!qulera do las RoMndlcIones I a? 

caracterizado porque Ia tape tormthal asiA provbta do tin escafon (42)o cm canal 

adaptado pare roclbfr & anfilo do tolerancla (3). 

35 S. Un proceso do montajo do tm rodMo transportador do acuerdo a cualqu!era do las 

ReMndlcac!onos I aS. caracterindo porqua comprende los pesos de 

In  
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warn,. cflnoi.i OF THE ITIAMMOMW San No. 
liftEMItDOHAL SEARCFNNG 
MJThJONTY ISEP ABATE SHEEI) PCT/EP200M)01 563 

Re Rum V. 

The conveyor roll for high temperature applications, known from the document Dl 
US531 61 29, forms the closest - art The roll Dl Is made up from a ceramic body and 
two metallic end caps, see fig.1 and col4 1.61 - col.5 1.49. For connecting the 
components, hexagonal spilng coils are interposed between the body and the end caps. 
These spring coils obviously perform the function of tolerance rings and may be 
regarded as corrugated due to their particular cross sectional shape (see particularly 
cotS 150- 001.6 1.21 and figure 5). In summary, the ron of Dl anticipates SI the features 
of the conveyor roll of claim 1. which therefore lacks novelty (MIS 33(2) PM. 

Dependent claims 2, a, 4,9 and 12 do not appear to contain any additional features 
to which, In combination with the features of any claim to which they refer, meet the 

requirements of the POT with respect to novelty br inventive step. The groove of claim 
9 is already known from Dl, see the step formed by the threads in figures 4 and 6. Also 
the use of ceramic tufts In erMronment with temperature variations according to claim 
12 Is known from Dl, see use lrt the vicinity of afwnace for glass sheets. The nLSoMI 
features of claims 3 and 4 are known from the tolerance ring shown In document 132= 
tJS3O61 386; open design of the ring - fig. 5A; corrugations - fig. 2 and 8 (there are 
IrMard and outwaid corrugations). The atiftonS features of claim 2 we deemed a usual 
design option, 

to 
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PATENTE DE INVENCION MODELO DE UTIUDAD £ I 

� IndicaciOn do quo so solicita Is conceslôn de uha patents 
� Datos do ldentificaclon del solicitante a de Is persona qua presents Is sollcltud [’1 
� DescdpclOn do Is InvenciOn 
� Ulbujos de ser estos pertlnentes (1 � 
� Comprobante do P890 do lastasas astablecidas 

COMPLETA rf’ INCOMPLETA [1 

DISEF1O INDUSTRIAL 

� lndicaciôn do quo as solicits el registro de Diseno Industrial [ I 
� Delos do identfficaclón dol  sofleltante ode Is persona qua presents la solleltud f 
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RepresentaclOn grØfica y fotogrAfica del Diseflo Industrial o muestra del 
material qua )ncorpora el dlseflo 

+ Comprobante de pago do [as tasas estabecIdas ( I 

COMPLETA f I INCOMPLETA ( ] 

ESQUEMA DE TRAZADO I 

� lndicacion do quo se sofloita el registro do wi Esquema de Trazado [ I 
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Delos do identiflcaclOn del sollcltante-o do Ia persona qua presents Is solicitud I I 
� Representaclon grafica del esquema trazado F I 
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