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10 1. Field of the Invention

—

The invention relates to rolls such as for glass manufacturing. The
rolls can convey hot slabs or sheets, as of glass. The rolls typically
comprise a steel ‘mandrel and an insulating refractory cover. The cover

15 may be made from materials including refractory fiber, such as ceramic
fiber, or compressed millboard. The end assembly of the roll can maintain

the roll in compression.

2. Description of the Prior Art

20
Insulating materials for use in high temperature applications were

historically made from asbestos. A roller conveyor can be made with an

inner metal shaft and an outer insulating cover. Asbestos discs can be

stacked onto the shaft, and pressed together axially, as discussed, for

25 example, in U.S. Patent No. 3,802,495. The discs can also be pressed
together by hydraulic means as taught in U.S. Patent No. 3,116,053.

Ceramic fiber has been successfully used as a replacement for

asbestos in certain applications. For example, it is taught in U.S. Patent

Nos. 5,205,398 and 5,378,219 to use ceramic fiber as a roll cover.

30 Annular discs of bulk ceramic fiber are stacked onto an inner metal shaft



and may be axially conpressed at greater than about 50 percent of the
fiber's original density. The conpressed discs on the netal shaﬁgjﬁﬁl 6
perfused with col]loidal silica and dried. The discs are the r seg
and hel d P& AHPEAT8 y in conpression. 5 A conpression set caﬁcﬁgﬁﬁg%f@ lemin
a refractory fiber roll cover that is held in conpression. Conpression set
Is the tendency of a material to shrink under heat and conpressive | oad.
Along the axis of the roll, conpression set causes the cover to lose its

resiliency angnd inghyibeYaxialPlcBriphes¥atClt aFedtdleaRISabdut! S0 PHPBENI of iigds or
sheets. 10 Prior practice has generally conpensated for conpression set by

st oppi ng pr odfiberi oarigingl depsitci Afetdampressen discsoir the wetalcthafit malyl Be can be

recondi tioned_by un] ocki ng, t.h nd pl ate, .reconpressing the fiber. and
ookt ng. tho. cRE et B REIGES TR fidhfied oty BIeER e Tadigedamiiesedl” o o
U. S. Patent Nand he@Oderhfehen®@dhesnprasdibed of making a roll 15 conprising a
mandrel covered by a plurality of resin-ingregnated, fibrous discs.

¢}

Thr eaded Washer s tAginmepressioncset van| m gi Rradlieralin axiedragtory Hfiber ralhPoapr t o

conpress the fibrou | SCS |l the resin hardens, .However t he ent
does not descﬁagegt ?‘8@11 i%&grﬂééetsﬁ'fmhargérﬁ%e& 'c‘))?1 t%% '?et | n?e%ngwl\/ﬁlﬁ\%( OF THE
| NVENTI ON' Thefrfatdrial R6Wheéihkalree Hedt §0dRbABIESEiVE [daaCt AloygfthBeixis ef theover .

The present invention salves the problemof 'conmpression set' in a
refractory filRdy COgRregyoR set GavpPEdRe BoveRtoilese fils tesiligpay pnef rigiditit er i al
25 to shrink ppgets \%hfc‘?\”?rreeﬁédeégarg%dsu%[& ' Gabs of sREGst he |ong axis of the
roll, conpression set causes the cover tolose i1ts resSiliency and rigidity,
both of wioi ch are Prewrepratitet lass gpperally séamisertyated €6t Somphessise sR0tby

i nventi on conpensates for conpression set while the roll is in operation.
Savi ngs to mafiPPRBYGUPECYcHan apdcaplagingntheaifested rolsy Affertadsiolls capdPeconony

of operation. rfgRqRkidAedSEF THINCIERY! thd Erdiate 2 rddbrlfrasahy th&0fber, and
locking the end plate. The reconditioned roll is then ready for reuse.

Also, U.S. Patent No, 5,307,563 teaches a method of making a roll

15 comprising a mandrel covered by a plurality of resin-impregnated, fibrous

discs. Threaded washers tighten along the longitudinal axis of the

mandrel to compress the fibrous discs until the resin hardens. However,

the patent does not describe tightening after hardening of the resin.

20 SUMMARY OF THE INVENTION

There is now disclosed a compressed refractory fiber roll cover.
The present invention solves the problem of ‘compression set’ in a
refractory fiber roll cover. Compression set is the tendency of a material
25  to shrink under a compressive load and heat. Along the long axis of the
roll, compression set causes the cover to lose its resiliency and rigidity,
both of which are necessary to support slabs or sheets.
The present invention compensates for compression set while the
roll is in operation. Savings to manufacturers can occur from improved

30 efficiency and economy of operation. The end assembly can include a



WO 03/ 011778 PCT/ US02/ 24102 shaft positioned along the axis of the roll and
general ly outwardly away fromthe roll. A long, axial conpressiomn,gRgndosan

be used !&06:3?61&’7%0'”0“ with the axial shaft. Through this pss@eH 102
conpressive force can be exerted froma source external to the roller and
assenbly, 5 onto an end plate of the roll, and then to the fiber cover.

Al so, - positioning nmeans such as setscrews nmay be used to prevent unwanted
novenent of the conpression neans. In one aspect, the invention is directed
to a roll st rshafupeshianedgalang ftheeaxiscohthe nolh@ndogeénearaliye outwerdly amaydr el |

which roll styuctyre h at,l east _10 one end .assenbly conprising,an end
pl at e pressed{r%l'é’ait{hgt ra‘ﬁe f"l\b gCoﬁ’f'ﬁ'i rﬁoﬁbnr?ﬁ?'fmc \feqrpé §a80|t?5r é’gg‘? ol el enent
spaced apart dédfpamdtith hath theox@sl biaft.heTritigh! 8lie AdnN! toRgra@ienst the

end plate. The énd assenbly al so conpresses a shaft spaced apart fromthe
rol | cover onfoice sadebeexerted fempd spurceppuerna tohthe wmller caovdeassemidy,

‘el ongat ed conpr.ession_15 ans | egst_s tantially.housed withjn the
shaft which c 'Hﬁr @ESFB% P %m%f 3&8&0 'pqngg_gﬁ?'é_éf’ggihﬁs{' Fﬁecoé'gﬁpr §?’on

el ement.. I n afstifielingTRESis shble dseersire@B may e §é€dot fredeMOIMNESRION
assenbly for a fiber roll cover including a shaft having an el ongated axi al

| engt h, *whi chmaKement of pas pempressisUMeaRsll y away fromthe roll cover, an 20
el ongat ed axi al Cqun%m%émgwﬁﬂﬂéﬁ% \%E&L&e@ g r%hegt;\{cﬁgrer I‘e?+\Jin quer  and

pl ate and nmeans for €O conmpressive torce from ongat ed

conpr essi on nfisgrscon®aihing @iidclentoer & Mmatedrela vibieh el sttietdre, hdshat leastent i on
Is directed to the nmethod of conpressing the fiber of a fiber-caontaining
rol | covel0 ha®iengnd pesamblyqcomprisingean snd piatadPrassad agming the fibgrcont act

L0 1 1L Bk Pk Nl BB BRSRT U o SRDEN 1
provi di ng conmmsb;on%emmélmsand adbaititivg tely afrise ﬂhafegd platesi dTing emd ,
conpr essi on e STy ale aemprestes B shatt 2bsced Bpantrrom he rol Sovarcan'y and
engagi ng the y P P P °
side of the end plate opposite the roll cover, and elongated compression
15 means at least substantially housed within the shaft which compression
means exerts pressure against the compression element.
In another aspect, the invention is directed to a compression
assembly for a fiber roll cover including a shaft having an elongated axial
length, which shaft is positioned outwardly away from the roll cover, an
20 elongated axial compression means housed within the shaft, a roll cover
end plate and means for communicating compressive force from the
elongated compression means to the end plate.
In yet a further aspect, the invention is directed to the method of
compressing the fiber of a fiber-containing roll cover having a roll end
25 assembly including an end plate in contact with the fiber-containing roll
cover, which method comprises establishing a shaft spaced outwardly
away from the roll cover along the axis of the roll, providing compression
means associated with the shaft, providing a compression element

between the end plate and the compression means, and engaging the

30 compression means with the compression element, while engaging the



30 conpression neans with the conpression el enent, while engaging the 3 WO
0|3101173\ﬁ | S January 2006 ]I:’CTI US]?212410ﬁ conpressi on el enent nghnhglg,@@gd
pl at e, eby C ressive force from the conpression nmeangd nopitte
t hr ough tﬁ;eog"é%?@si on element and the end plate to the f?ggﬁlgg?ﬁiehr%m In a
final aspect, the invention is directed to a roll structure having 5 a
fiber-containing roll cover over a mandrel, which roll structure has at

| east one end assenbly conprising an end pl ate pressed -agai nst the fiber
contai ni ng r ogdmprRESIon elerfBAPWESHRed praRe! whBPstsdcopprdssiveoforté erone! |
cover by the end plate and abutting agai nst the end plate, a shaft spaced
apart from t hher epmpeassion Gyeans J¢ deansmitted dweugh dbe mwﬁﬁl@ntﬁem@af |
cover, 10 and ' . wi thin the shaft, the conpression
means corrprias'i%r)l{gﬁ)er%chbfagge gﬁgﬁégpggérgg%ﬂ' (b) a first plate disposed at an
end of the rod oppesfihg &peekteenimlvertich &f dirbetetow, a (re)l sruahureahdviyg of
springs, and (d) a second plate abutting the conpression el ement, wherein
the conpriess? divemsantainiRg riod envesseves adaandiel, t Weickofgll strsichieehasnght and
15 said end pjf i ' . . NGS
Fro 1 e a el ohesdstseh B o6iffbmg IR o Pie blatked sBbintE e hd o
havi ng an endcarasieiny yolotovére pesgressiow adrmeant spadced REbrtdEsSNE Che ol
conpression neans that is substantially housed within an axial borehole of
an end shaft _cq:49@_by2thieser51 maé%vaf‘gkaé’d’tﬁ'[‘%ﬁ@at”ﬁéﬂl"? ged plate. & SW@.SPE‘?G% g. 3

an | nsul at i ng e 1O, AR R P8 oKl e Bt opBoes ol SVt

i ncl udes Xpriagy compressiinomeanain® usbdtwiitlsinsthb sthaifit, i thiel gorhpreseibn meams N an

axial - bor eh()lceon(%;f)risa}rr\]g,epa()j asnh%Ic;[n'gated rod, (b) a first plate disposed at an end of )
the rod opposite an external end of the rod, (c) a plurality of springs, and
(d) a second plate abutting the compression element, wherein the
compression means exerts pressure against the compression element and

15 said end plate to said fiber cover.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view in section of a portion only of an insulating roll
20 having an end assembly of the present invention that includes screw
compression means that is substantially housed within an axial borehole
of an end shaft.
Fig. 2 is a view taken along the lines 2-2 of Fig. 1.
Fig. 3 is a view in section of an alternative embodiment of a portion
25 only of an insulating roll having an end assembly of the present invention
that includes spring compression means that is substantially housed
within an axial borehole of an end shaft.

Fig. 4 is a view taken along the lines of 2-2 of Fig. 3.

30



Fig. 4is a viewtaken along the lines of 2-2 of Fig. 3. 30 4 18 January
2006 WO 03/011778 PCT/ USC2/ 24102 DESCRI PTI ON OF THE PREFERRED EBB&XalVE2O0%
The fi ber sxonsairmeg rolls can find use such as in glass necafizsoRRsIong.
However, they may al so be utilized in other processes 5 including netal
conveying. The articles in contact wwth the rolls are typically in the form
of slabs or sheets and nay be conveyed over the rolls. Mtals that may be
so processed include steel. alum i ber useful in
the fiber-containing rBEBCEIR : wh b A AENES, eferred to
simply as the 'refractory fi ber’ , there will generally be used sone ceramc
fiber, e.g., from Abeutfia-csstajhingpeiolentcanHdimsiepse isuchs asoninenglassed t hat

for such refractor fiber ere may,_ be_sij her .refractory fibers,
whi ch can be gﬂﬁﬁur{ gRuLing; H.’]ity‘(ﬁvgf ?{Hwe%y”?#éel?e u 'é'z%é o s%}hf’h@f?%e F%%ers
such as gl assiddifdihg Ometal’ BoiveyirRfr . TR drBiklds aih BbRRcalwitR fHeesiss Tveh as

asbestos, mneral wool, including mneral wool with additives, or
sepiolite, ortyribplisiihe dormaroff slgbe afi shesteanpnmiydrae gonviered owar dhe

Come, Lo alT, e cavies Fabdfal 15 sBRAKeRESCL Sy onl Hibindn Y o

made sinply teoppemm c fi ber 20 The ceram c fiber may be other than a
silica-containing fiber, represented by an alunina fiber or fiber of
“boron conpound mafeF the f'b%' ypeful injtha fibepeopigining 69l aeverpapdvhishunae or

boron ni tyjdeyell, t%é é}%ﬁfe@ta‘%ﬂnmfas Heoh ctBR?TnPE}; tﬁe%%w depﬁbl Bg 2
silica-containing he siTica- con al ni ng er e S|I|ca
fiber, althougbedsoad yetandc sfibler caglsfram g0 weight pmenf rmmewér

alumna zirconia, chro F;Ga or fitanja., Such §I|Ica containing, fibers are

al so'meant t o't iSc¢Qiemplaled §h‘?t omssichirefsactory fibge there may be simply used

other refractory fibers, which can be synthetic or natural mineral fiber,

e.g., synthetic fibers such as glass fiber or carbon fiber, or natural mineral

15 fibers such as asbestos, mineral wool, including mineral wool with
additives, or sepiolite, or wallastonite, or fiber mixtures including these
natural mineral fibers., However, since the refractory fiber will most
always be some, to all, of ceramic fiber, reference herein for convenience
may be made simply to ceramic fiber.

20 The ceramic fiber may be other than a silica-containing fiber, as
represented by an alumina fiber or fiber of boron compound material, e.g.,
fibers of boron oxide, boron carbide or boron nitride. It is preferred for

) economy that the ceramic fiber be a silica-containing fiber. The silica-

containing fiber may simply be silica fiber, although usually the silica is

(2]
h

present with onse or more of alumina, zirconia, chromia, or titania. Such
silica-containing fibers are also meant to include fibers from silicon nitride,
silicon carbide, calcium-aluminum silicate and the like.

Some roll covers may use a binder in the fiber roll cover.
Representative binders include starch, latex materials and cellulosic
30 substituents, e.g., an aqueous suspension of cellulose methyl ether. The

-word ‘binder’ may also refer to a substance which will not readily



silicon carbide, calciumalumnumsilicate and the like. Sonme roll covers
may use a binder in the fiber roll cover. Representative binded8 Jamaryud¥o
starch, | awexematmsi al s and cellulosic 30 substituents, e.geCT/HAC2Z2FUEDUS
suspensi on of cellulose nethyl ether. The word 'binder' nmay also refer to a
substance which will not readily 5 18 January 2006 WD 03/011778

PCT/ US02/ 24102 penetrate into the conpressed. fiber roll, such as by

wi cki ng, |n appreci abl e anount. These bi nders nmay sometimes be referred to
herein Cj RANGHATR BitAddRe: comeprssedndider violl nskeanpe BY nddskingnciude

cenents, Cal Cégﬂ?&%ﬂﬂ@ ar}ﬁaﬁnlame,'h%géfﬁﬁ'lde?@rﬁa Emeﬂmeg t?é)Yé?Brrg%Xobrf‘er

m | board and ntain a nmaj or anbunt ) wel ght
percent, of blarsd'emorgahfc bihderst e‘iiemésemedve mcxrgaxablt&nd)érsumjudagnamen@p t he

fiber- contalnln | cking into the roll, as well as also |eaving
a residue wittf '?Wea'UFBW‘?teo?P‘;é\nF&?Vﬁg?r@ﬁcﬁh qb??‘é‘f’ 'ngrb@faeff}‘@??af% @h€r ei n

for | convensencsrsinh mafdirdlbast or mBRETESE A 8O Wightlpaes Ur%ifuah as

colloidal silica um na, colloidal zifconia, or simlar
liquid materials. \Whee rmatenah gs et zsecr:apab@df nmpregrlauhgcﬂhda‘iber@pntammgrray be
referred to herﬁln as a | gi di [

her appl i ed
ot eheCT bor i Dere Sy iBkists 1S e coll. Sl ‘a2 aisa 1Ss SIELEEE WB¥in TRgant oLt

the fiber. It of dI0WRYiRE, tsgchematm%@nétrefmrédh?s HPBR Rt dPReRRNcEWPasef ul |y
be limted, such as to onl 15 an outernost |ayer of the conpressed ceranic

fiber. It will ngehzmder%ﬁpnwbrrthmm vigelizerbeareisvwh a8$ coleidaebkilicz.oveltoidal a
ceram c fi t he cer fiber, e pre ed b ny,process us fuI for
preparing Ber ARG, (6 ﬁﬂﬁ?@?af’?’ﬁ' é%cfgpub‘i 6%@5\9/@'5 Yu\@'l gh? Rg&E&28 whi ch
fiberize a molysen wt "r?adﬁlloﬁjam forml AMMsy He FeftPiddeo HereAMaS & 28oldigar i ze
the nolten material, or causing the nolten streamto i npact  rapidly

spi nni ng wheelrigidigerth Fheydpidizes may baeanplieddaribediker torpanetrats the fikkso
i ncludes sof-gel PLACEFRE"Gombidtely IRbuGhSt Bl MHR. P Sowever to be

understood that penetration may purposefully be limited, such as to only
15 an outermost layer of the compressed ceramic fiber.

It will be undefstood that when the fiber of the roll cover is a
ceramic fiber, the ceramic fiber may be prepared by any process useful for
preparing ceramic fiber. Commercially, such processes include those
which fiberize a molten stream, e.g., blowing of a molten stream to

20 fiberize the molten material, or causing the molten stream to impact
rapidly spinning wheels which fiberizes the melt. Commercial
manufacture also includes sol-gel processing, e.g., for high alumina fibers. :
As the word is used herein, ‘shot’ refers to the non-fibrous, and usually
chunky, ceramic particles that are found in accumulated ceramic fiber,

25 e.g., ceramic fiber blanket. Although serviceable fiber can contain shot,
the ceramic fiber may also be processed to have a reduced shot content,
e.g., be virtually shot-free. A particularly serviceable ceramic fiber has a
Si0z2 content of 54 weight percent, an Al20s content of 43.5 weight
percent, an Fez20s content of 1.5 weight percent, and one weight percent

30 balance of residual oxides.



As the word is used herein, 'shot' refers to the non-fibrous, and usually
chunky, ceramic particles that are found in accunul ated cerani ¢ ¥ Jannary 2806
e.g., »cer amo®@3NiIEs bl anket. Although serviceable fiber canPEIsRRA4MROL
the ceramic fiber may al so be processed to have a reduced shot content,

e.g., be virtually shot-free. A particularly serviceable ceramc fiber has a
Si 2 content of 54 weight percent, an Al 203 content of 43.5 weight percent,

an Fe203 content of 1.5 wei.gh er.cent nd one wei ght percent . 30 bal ance
of residual oxi desrob B8 TGRS BBEG Sy 88/ BT 8 o MRS o7 219 For t he
refractory fibesducedciit asl bertyprapRat theP@ah s atOMiuRisd togateceducht Wl |
be typical that they can be accunul ated together. Such may sinply be by

pressing | ooséndy beimnint deackyimpressing f tnose  fies uiniioat eerumyatednalprive fi ber
accuml ated | 0, #ilSecaThEa s, SE%oty KGR SHiY oyt PEnETRE Bh (oM

about 2 to abou pounds™ per ese nats, often ur

consol i dat 50n,haveya BengiBden ithé @rdéd eéhkehsabdiat 2 whldbob@\Bepbiyfdspéd yubsic densi ty
on the order of fromabout 4 to 10 pounds per cubic foot for ceramc fiber.
As bul k fiber foet akhesg snals, oftem byt turtheieconsoligationy mavhde madsi inge y

_ref err ed t,o .h%rlaq'ik'gté ﬂ{at%m"r'?éliee call 0y aén{?ﬁ) 8¢ th%| olré'&CWBm gt%utf@ tgn The
I ndi vi dual” fibers 1 n accunulate or parti'cularly Tor ceramc fibers, may

be of varying llcepotifids pét tubichfeos fui teramipifiber) yAHiduk fibkengt & aAfats @F | east
about 0.5 inch, with |long fibers usually having |l ength within the range of
from about 8 iiRKEES. (her Efractenidiiberde sibply: referreddpdwerein 1a5,conVvEniepse cal

fiber mxtgre LYeidd mera%cgkh‘ya%w ﬂgni_engt hs has sone individual short
t

fibers at |east abo 1to I nches long, in mxture with long fibers. The
accunul ated fi ber iThy inHividuab fikters iz egctmulatedt ifogmaparticudadyatfomgeramic
fiber-containipg roll cover. For exanpl e

2’8 °§h"aﬁ5

st amped or cut/PERt Y gingdan%hhﬁm%Iggbgrr;fﬁhg'&rp&q s’sg%’%ﬁg Efé’%%] of®
at least about 0.5 inch, with long fibers usually having length within the
range of from about 8 inches up to a length of about 10 inches. A more
15 typical fiber mixture for fibers of varying lengths has some individual short
fibers at least about 1 to 4 inches long, in mixture with long fibers.

The accumulated fiber may then be utilized for making an
insulating, fiber-containing roll cover. For example, blanket or mat fiber
can be stamped or cut into disc shape and bundles 6f these discs can be

20 formed into such insulating rollers. Suitable such insulating rollers have
been shown in U.S. Patent No. 5,989,170, which is herein incbrporated
by reference.

Referring then to the figure, Figure 1 shows an end portion only of
a roll 1 comprised of a hollow metal mandrel 2 having a fiber cover 3.

25 The fiber cover 3 is contained within end plates 4. The metal mandrel 2
is supported, may be rotationally driven, and may be internally cooled, all
by means not shown. The end plates 4 maintain compression on the fiber
cover 3.

As representative of the present invention there is then depicted in

30 the Figure a roll end assembly 10 extending outwardly away from the roll



20 formed into such insulating rollers. Suitable such insulati ngl rollers
have been shown in U S. Patent No. 5,989,170, which is herein il§c8nysy a0y
by referenge.ozifeimsring then to the figure, Figure 1 shows arCEOS02M3102 on
only of aroll 1 conprised of a hollow netal mandrel 2 having a fiber cover
3. 25 The fiber cover 3 is contained within end plates 4. The netal nmandrel
2 is supported, may be rotationally driven, and may be internally cool ed,
all by neans not shown. The end plates 4 maintain conpression on the fiber
cover 3. As rebr ddenolitangdeassembhe 16 earaptisengsheftoh!t hEhe shaftt hehaadi ct ed

in 30 the Fi g Bl ; i m t he
o1 7 18- sangii PubEhed EHERRT R DRI A By e IR Nt
assenbly 10 comprofshe porgbafdf the shafoe shafthisldnd@ddaten endageheiinonerd
internally within the mandrel 2 mher%l% the quter surface 12 of the portion

of the shaft BHriacet h3 Olote dwlowamansialgé: t Hoe shaft 15h3sa@e eigngptedhe

hol | ow mandr el t E.aﬁ- t e 14, ext ends
t hr oughout gt heb%ﬁ%%ipqﬁn?a& )ﬁéen axi| é?n%rﬁér@%?o%%(g?1 l??hgthrgo%lélqﬁ{kﬁ)ﬂi 8r(1f t he
borehol e 14 i gha rothd . 1W/itHiathe eoudolad 4cernproes $6 anat seaes.asFoompreasiopne, t he

rod 15 may be externally threaded (not shown) and the borehole 14
internal |y t hfB8Rtsd [RoEXamBlfnyhe §9d A 5t meYi b exteenalyntiugadrd (Ritethowyn!

rotation of theq ath Lardidie Dfa Wit G tHr8adid VA sRohR) C NI ﬁﬁéit‘BFeJo%rce-

Such force can be exerted on a pin 16 serving as a conpression elenment. At
an external ershgabirghevbéraby rbiatidheirihé fdd d&ncaaviee atiived headrovide aAt t he
opposi te, §r i nternal, end of hhe shaft, the rod 15 can ha\_{% a tapered end

18. This t9peR@RIAHIAB 10LG8- o 1YSYdOFHFe SRB MG VEELTEEhOBi T PTG 1 Posefyvingnas a

i ndentation 1¢dmprebSlos @MEph&ssi on pin 16. The indentation 19 may be sized .

so as to snugly conformw th the tapered end 18. For securely
At an external end of the shaft 11, the rod 15 can have a rod head

17. At the opposite, or internal end of the shaft, the rod 15 can have a
tapered end 18. This tapered end 18 can engage the compression pin 16
15 at an indentation 19 in the compression pin 16. The indentation 19 may
be sized so as to snugly conform with the tapered end 18. For securely
positioning the rod 15 in place within the shaft 11, there can be used a
setscrew 21 which may serve as a locking means for the rod 15. During
compressive movement of the compression pin 16 toward the fiber cover
20 3, the pin 16 will move against the outer face of the end plate 4 within an
end assembly slot 22 (Fig. 2). This slot 22 is provided in part by a shaft
aperture 23 within the shaft 11 and in part by a mandrel aperture 24 )
within the mandrel 2. The shaft aperture 23 is coincident with the
mandrel aperture 24. The compression pin 16 can have a snug fit within
25 this slot 22. |
Referring then to Fig. 2, there is depicted a roll 1 and a roll end
assembly 10. The roll 1 has a fiber cover 3 over a mandrel 2. The side
outer face 5 of the fiber cover abuts against the inner face 6 of the end
plate 4. The mandrel 2 extends in the depicted end assembly outwardly
30 beyond the end plate 4. The shaft 11 of the roll end assembly 10 may be



positioning the rod 15 in place within the shaft 11 , there can be used a
setscrew 21 which may serve as a | ocking neans for the rod 15. DU Jangary 2006
conpr essi VWhe3/Bn&18t of the conpression pin 16 toward the fil&EHUER4I0220 3,
the pin 16 will nove against the outer face of the end plate 4 within an
end assenbly slot 22 (Fig. 2). This slot 22 is provided in part by a shaft
aperture 23 within the shaft 11 and in part by a mandrel aperture 24 wthin

the mandrel 2. The shaft erture 23 [.s coincident with the ndr

aperture 24. TIROMHHB 'e_§§|%gﬂ'°iﬁ‘{1'nlé'ep ﬂ”rﬁ’af‘@c'& a0l ??t’“Wf%F%&'%?bﬁi s slot
22. Referring drtesn bRtlvhE siaft tiNe! eAl srefemerb®damolift bf theiivardrselctioand
assenbly 10, The roll 1 has a fiber cover 3 over a mandrel 2. The side

outer face 5 ofla pen betwusedwdthiahe Holgwi mendnehe. i nner face 6 of the end

| . Th dr el in th i Gt ed |
beyond i he end pl anieFeSrhE b SRR Ihe (e £ 38! B ST HAY, 8 14

January 2086 {¥E&nftésl bitiSamdiT FIoRD2ha4ibe? covemanines ro@hedapi Tt dawiardlyhe
figure, such as into an inward section 11 a and an outward shaft 11 b. A
preponder ant dfwaid He fier covelrd hecfobd S has 2 taperpd nedused 1&-t hi st he
hol | ow mandr el

o S bl AR T O b 18 ) O pirltighe
I nwardly towgid 16e fThercanpressiont pia n16dcdd rhese axialpendthin ad skind228. Thi s
tapered rod end 18_enga9es an (iarndent atli on 18 (Eig. i1) of r? conpr es_sii on pin
16. The conpr X¥PRIFES QT 13 CAETMPRNAUS| aPeyURh 2 fFig: Jilotnd 2 Offifinged of
iy TR RN S0l (20 ol 0 BrcBRAR I DITNS bl
11, there can wihinsthe shafel tctiene 2an berusedes setisorew 2e i nner face 6 of the
end Blate 4 1o in SIAC0CHEN 298 0%Tac"E FULETer5ed 4% b SnddgBRlorOVe" ®
| against the outer face 5 of the fiber cover 3. Also, the compression pin
16 can be set in firm engagement against the outer face 7 of the end
15 ~plate 4. This firm engagement can be obtained by releasing any locking
means such as a setscrew 21, then firmly pressing the tapered rod end
18 into the indentation 19 of the compression pin 16. Where the rod 15
has external threading (not shown) engaging internal threading (not
shown) of the shaft bore hole 14, such a firm compression between the
20 rod 15 and the compression pin 16 can be achieved by rotating the rod
head 17. When suitable compression is achieved, the rod 15 can then be
set in place by means of the setscrew 21. As operation of the roll 1 is
continued and the fiber cover 3 requires recompression, such can be
easily achieved by repeating the steps as hereinabove outlined.
25 In Fig. 3, then, there is depicted an alternative embodiment of the
present invention of a roll end assembly 10 having a roll 1 with a fiber
cover 3 over a mandrel 2. The roll end assembly comprises a shaft 11.
The shaft 11 has an end positioned internally within the mandrel 2 such
that the outer surface 12 of the portion of the shaft 11 at this one end

30 can engage the inner surface 13 of the hollow mandrel 2. The shaft 11



16 can be set in firmengagenent against the outer face 7 of the end 15
plate 4. This firm engagenent can be obtained by rel easi ng any I®&uuary 2006
means sucwoass/@1%mt screw 21, then firmy pressing the taperedI/UseR/zmez 18
into the indentation 19 of the conpression pin 16. Were the rod 15 has
external threading (not shown) engaging internal threading (not shown) of
the shaft bore hole 14, such a firm conpression between the 20 rod 15 and

t he conpression pin 16 can be achieved by r tatln the ro h When
sui tabl e conp?@sen §ipnaated heeshole gﬁBaTr%FeT séBrr? Reut the s q'éaéf ?%H“ﬁgﬁce by

means of the ggbS@féstonlof f Rﬂef alitin 2he bFeHde 1 4lisiaSrodCPA! MgGddand the

fi ber cover 3 requires reconpression, such can be easily achieved by
repeating thel Sn@sbasaxmmnallmabmaéed)mdtist’@dm)z&d theFbarehadle thimernalere is

depi ct ed t. of, th t t f Il end
Gebenbly 10 HAUPPERIEG POWT NIRLEhR tEgoas STAEBT. SYEP et ERane 0. The rol |

end assenBly @Rl PSTaR b%h@afutzealm prd¥iBe H'édrhprebsi@stordt. €8Gcty dsrick  caned
internally within the nandrel 2 such that the outer surface 12 of the

portion of tHee ekerted bh apirt hf seoring end mnnmsn@ngeageenhe i nner surface 13

f the holl drel 2. .Th 03101177
PCT/ US02/ 242\(,)\/2”?25‘(‘%?1” eel’%?{&g 5533%} 8“%& Hﬁﬁgﬁgé f%ﬁﬁ% heNe 5’Jé’|‘?o
shaft 11 in the, Axted oéBBﬁ@é i mneémalh&md oF thd sh¥¥t I@h@ rbde sheseihale a14 is a

rod 15. The rod 16 nay be externally threaded (not shown) and the borehol e
14 internal | yflatt mséaaéd Thist flathbeitgm AP temgenes twitk adfirs rietgi 7@, Belew t hat

ot ati on 8 Sk Bete%e Bnd bR e AR GO E8KMEeS ST RBNG: A0

Such force can e exer on a servin comnpr essi errent

an external endichl otd\pysBaportibh, oft e siesit 151 barvvihane mateod6heTde vidrd At the
opposite, or internal end of the shaft, the rod 15 can have a flat base 25.
This flat botf® 35 Usegagueinte Hef&’ftPr%‘?”epPét“é’PZ‘ﬂ‘aPBéIW“EG t HOVWAVere 26 and

within the shafd f1,8"&rRAS Wil Oitbrdiifer] cbmpiEddd98ant 'be suitable. The

springs 27 in combination with the rod 15 and first 26 and second 27
15 plates serve as compressive means. The spri'ngs 27 are supported within
the shaft 11 on their outside diameter 29 within the shaft 11.
Immediately above and abutting the compression pin 16 is a second plate
28 which engages the springs 27. While the shaft 11 of Fig. 3 is
depicted as having approximately 26 springs 27 contained therein, it is
20 contemplated that such springs may be established so as to provide a
plurality of springs, e.g., on the order of from 1 to 30 or more,  and
preferably as many springs 27 as possible. These springs 27 provide a
constant compression force on the compression pin 16, thereby reducing
the effects of compression set and maintaining the cover 3 in constant

25 compression.
Referring to Fig. 4, there is shown a roll 1 and a roll assembly 10.
The roll 1 consists of a fiber cover 3 over a mandrel 2. The side outer
face 5 of the fiber cover 3 abuts against the inner face 6 of the end plate
4, The mandrel 2 extends in the depicted end assembly 10 outward

30 beyond the end plate 4. The shaft 11 of the roll end assembly 10 may be

10



is used herein to refer to cone or cup-shaped springs. However, 18 bmyaryl?Qpe
whi ch w IwofoBai17es when conpressed can be suitable. The sRATARI227102n
‘conbi nation with the rod 15 and first 26 and second 27 15 pl ates serve as
conpressive neans. The springs 27 are supported within the shaft 11 on
their outside dianeter 29 within the shaft 11. |Imedi ately above and

abutting the conpression, pi.n 16. i .second plate 28 .which enga t he
aprings 27 SRPTENTei. S dfRiCer oy theitiBis. BacR a8 ita 28 IGaEspHEpH T Te
appr oxi mat el ¥indGrs8hiviiarel shiafe Anbai AgRleddHiedrit, ahbuhBoRthe MW AIJedtied t hat
such springs nmay be established so as to provide a plurality of springs,

"e.g., on the ldrdean be¢ hbused within 3be beliowmeandiad2. pref erably as many springs

he’ conpr assi on piitd8 e, | e i To B AP B BRI £ A Col "anc

“nai nt ai ni. Bg the fibey ebver BNnGOPRsd BBAd 120 ROEReMdSOthe RRS @6l optdsite theg. 4,
there is shown a roll 1 and a roll assenbly 10. The roll 1 consists of a

fi ber cover %odvheady hhndhel rad Thdegnimatesuier an f agsentially flatk endb&P-cover 3

abut s agai ns l.ane I e tends in
t he depi ct edtlrgn %é%tggn%?léaﬁ&%Sﬁ%ér%ggg&géy%ﬁg’e{shae fg%-gglﬁilqg?e%rﬂhoﬁﬁgéshaft 11
of the roll evithinzhershbft 10 anaybdrevebd th8 filenphity 2808hAd a\Weddadbldié /33

PCT[ US02/ 24102 segnented, as depicted in the Figure, such as into an inward
section 11 aare e dise SRItNRSr 47/ s Hhcompressionapisy é%my@saﬁtthaﬁsmd gte he

I nward sqgt i I.%a?? h W 0 I Lihin the
shaf t 11qi65 ?Léeb%éﬂ (g)t%dt @?ﬁﬁeggt eiﬂaoﬁ?'&gfeég@lnf &(‘;{mﬂgggb ﬁjtém\fel S;eé'rlangover 3
i n a rod headvifhin aAsloa2 2ecaimpfisédof andulér mppdl Beettuee 2doifFigie3icariti’a t he rod

15 tlerminates jn.an essentially flat 25 | medi ately bel ow the end 25
of the rod 180IeidNe TEHonpRHE perin, 28 dae. 3

In a roll end assembly 10 including the disc springs 27, the disc

springs are inserted into the shaft 11 through slot 22. The second plate

15 28 is then positioned between the springs 27 and the compression pin

16. The compression pin 16 is then set in firm engagement against the

outer face 7 of the end plate 4 and the second plate 28. This firm

engagement can be obtained by firmly pressing the rod end 25 against

the first plate 26, which in turn compfesses the sbrings 27 against the

20 second plate 28. The second plate 28 pushes on the compression pin 16.

Where the rod 15 has external threading {not shown) engaging internal

threading (not shown) of the shaft bore hole 15, the springs 27 may be
further compressed by rotating the rod head 17.

In general, the parts of the end assembly other than the fiber cover,

25 but which can include the mandrel, will be metal parts for rigidity.

However, it is contemplated that other materials, e.g., ceramic setscrews,

may be serviceable. Where metal parts are used, such will generally be

steel parts, such as stainiess steel parts, but may also be of nickel or iron.

The disc springs 27 of the present invention may also be metallic, and

30 useful metals include heat-treated spring steel. It is to be understood that

11



wi thin the shaft 11 and between the first plate 26 and a secondHPIate %%
are the disc springs 27. A conpression pin 16 engages the secon BWHW@ 8628
bel ow t hewseand77sl at e 28, The conpression pin 16 can nove BETAISVY24102thin a
sl ot 22 conprised of an outer mandrel aperture 24 (Fig. 3) and a coinciding
interior shaft aperture 23 (Fig. 3). In aroll end assenbly 10 including the
di sc springs 27, the disc springs are inserted into the shaft 11 through

sl ot 22. The gecon | at 15 28 is the osi tioned between. the _springs 27
24t he compr BESPIh PR L B12VTRE DY rr oD ARLES: 9 160 SrYREWERFeTRCEIY i
engagenent agfb&ShadederoligUitRi danCBe 1isefl ih&@stABNy Phadte o4 innshddiegisacend pl ate
28. This firm engagenent .can be obtained by firmy presm&g the rod end 25

agai nst the ethestcqivaywmo2eppligatiomsi n Alse, ntheo aprpsession pin sH imey take agai nst

the 20 second _pl ate 28. Jhe second pl hes. on_the c [ | pin
16, “vere. t ngMeld8ES R sIETRR Tof P RaR (REF oeh ek Sendhgs SBSIH ef na

t hr eadi ng § nothesksrwral apkrtuRé of tié Hirb 6. WRbre d bapdrb@ ré@risn@sustd feRyhde
further conpressed by rotating the rod head 17. In general, the parts of the

end assenbl y eemeressipanmerast ithertapeiedrend A3 may whdeae Y Phd difePiehe
mandrel , w1l Be %‘8&% of 3hé Jikk Us thedhdlirtirion TCYGLY iﬁéengét[iﬁ%\%?&' gg ed that
] -g., C abl e. e

ot her materiafs eram e c Setscrews, may "be " servic re netal

parts are useldardetéd), a8 by rgetaehatdenidicot tHecibbettion 19UEH a8XoTediudd 66S St eel
parts, but may al so be of: nickel or iron. The disc springs 27 of 'the
present i nvenBliBinatmyany seetedtiabtsaizing oty ilezdaperedulrodeehfs lihdnuikee

heat -t r eajed L Ng. st egl . LS, t ogl..k hat rym 2006
Wo 03/ 011778 BREMESD, %‘16\51’%}?@’@%@%’?3’{%&%&%@ ﬁi%yb%%%cﬁWQt’e% as
find service and bhe ebd A&t sugh akidbal lhad sbecketl benfitaatioancdrebe ssdful for ‘

I ndustrially, such . as in sheet glass or_ other conveying lications. Also,
the conpressi PRPHAEY r?ﬁ&gaﬂéﬂge%h%trﬁngQW . tﬁﬁe‘"?a%ér ecﬁa"&g'd "é‘??d‘slg?can

then be sizedg§hgatndrR sPBGRIBe configured with the thought in mind of maintaining
the compression element, e.g., a compression pin 16, in firm engagement
15 so as not to move in a radial direction, that is, up and down for the
assembly of Fig. 1, in relation to the roll 1. It can be appreciated that
rigidity against axial movement, i.e., inward or outward movement for the
assembly of Fig. 1, may be achieved by a ball and socket engagement
assembly as well as other assemblies. Such prevention of inward and
20 outward movement can also be achieved by means of the setscrew 21.

It is also contemplated that means other than a threaded rod 15
and a threaded borehole 14 may be serviceable for achieving suitable
pressure. For example, the rod 15 may be notched and the notches may
cooperate with a locking device having a mechanical catch or detent that

25 engages the notches in the manner of the setscrew 21. Other similar
variations for the rod 15 and setscrew 21 inciude an apertured rod and
pin for use with the apertures, or holes, in the rod. In general, the word
‘outwardly’ is used herein in reference to an axial direction away from the

fiber cover 3. Conversely, the word ‘inwardly’ is used herein for the axial.

12



5 the central aperture of the pin 16. W ere a tapered rod 15 is used for the
conpr essi on nmeans, the tapered end 18 may engage any of a di nplld Jangdrp006
groove owe b&oli7#e as the indentation 19. Such indent ati onPG@BUEERBE

" hardened, as by netal hardening of the indentation 19, so as to reduce or
elimnate any potential seizing of the tapered rod end 18 in the 10

i ndentation 19. Mreover, other engagenent devices between the pin 16 and
the rod 15 s | d fi t c S

appr opr i at ol oSy e, A SBENEhel o SUEEN BRisCRy MRl TR W e
shoul d be cosbmgni@tterarndiatehnot twobglbnstrued aglligitingthd mventign. t he
conpression elenent, e.qg., a conpression pin 16, in firm engage gé 15 so as
not to nove in a FARIeANaNihecptilized inferag! gaoling WK thenRohayy #drelagsenbl y of
Fig. 1, in rehgtifNpt Uchiifedoby nlean tofcaaeir&ﬂaﬁﬁé’rfﬁﬁa,a%%ﬁ PitteconbRiydi 1Y

agai nst axial novenent, 1.e., Tnward or outward novenent for the assenbly
“of Fig. 15 nisypreéerablyl eater tryaim. balid camenpbatiedtthet glag éhuidhwill @sterdridy as wel |

as ot her assenbljes. Suc revention of inward and 20 outward vement can
al so be achi ev&ah%m?é’éﬂ& 8’!‘0"‘? I‘i@e §Bf’§g|ﬂé€€/\f‘gﬁ1 qp[;’oFgeg[ogB tg’gﬁf‘g Vi¥¥ed t hat
means ot her {fiagnd abiemBgeror Whitougrtdithain ShESEIREY O BEEN FeBictét HPdhebe

servi ceabl e for achieving suitable ™ pressure. For exanple, the rod 15 nay be
not ched and fiberesdoc bles reragserdetpe ead @sseérhblyal 0 dekiched tleereine ithiavtorkg a
mechani cal catc¢ch or detent, that 25 engages the noLches in the manner of the
Setserew 21, JegHgroog TRtdthey ahpacs aifcq BpmAIRoR oo o RAEPEetos PRIV,
include g apsdtion 66 th@@haftd1 1 Ns shbAin 45 8irdikF BlermARedd WeliSat REsthpl €S, 1N
the rod. In general, the word 'outwardly' is used hérein in reference to an

axi al direct pom bevglljpticabnsquase, o1 hexageoeleshapedConver sely, the word
"inwardly' is used herein for the axial 12 WD 03/011778 18 January 2006
PCTI USO2/ 24102 direction toward the fiber cover 3. Such words are used
herein for

13



conveni ence and are not to be construed as limting the invention. There may
be utilized internal cooling within the hollow mandrel 2. Thi s183mnubry 2006
achi eved by neans of a circulating fluid, which for econony 5 is preferably
water or air. It is contenplated that the fluid will enter and exit the
mandrel 2 fromthe end of the roll 1 opposite fromthe end having the end
assenbly 10. Al though certain shapes have been depicted in the figures for
the representative end assenbly 10 depicted therein, it is to be understood
t hat ot her shapes are contenpl ated. For exanple, the cross 10 section of the
shaft 11 is shown as circular, but may as well at least in part be
elliptical, square, or hexagonal shaped. 13 18 January 2006 CLAIMS 1. A rol
structure (1) having a fiber-containing roil covor.(3) over a nandrel (2),
which roll structure (1) has at |eagtame and assenbly (10) conprising: an
end plate (4) pressed against said fiber-containing roll cover (3); a
conpression el enent (16) spaced apart fromsaid roll cover (3) by said end

plate (4) and abuftiRGofGHuASte ?9%% B! ftef-chfthiniry fchl?%ﬁv ](H

outwardly fromsaid roll cover al ong the axis

sai d end pl anandref 48). opbishipl stmicture 1) hagvat legsh ongnend aérsgmgh't étD)
conpr essi on |rGg1-5) at |l east substantially housed wthin said shaft (11)
whi ch conpression neans exerts pressure against said conpression elenent
(116), wherein sai d amend Platei(}) Ressechagainst gaiddiber-soeteining wrasver B)) . . sai d
shaft (11) has int ergleémbﬁrsﬁaﬁbmnéﬁtm)rs pacd @@.ﬂ{xﬁo&ﬂs@u roﬂ%vé@gsibyl ongat ed

conpr essi on neans IS Screw means ternal thread hat
engages t he Said Eﬂﬁﬁlaf%@r)@“gﬂ)mﬂﬁraééﬂﬁhiﬁ"&\ﬂ@? Blafe (% ati ng said, -elongated

conpr essi on neans ( 1bsha#Pahi @éaéear&maawrm sﬁﬁ'rGIIEQGH}r(Qﬁﬁlbﬁﬂtﬁ‘é éﬂ?“t (16).
2. The structure of claim1l. wherein sai'd end plate (4) 1s an at | east
of the roll on a side of said end plate (4) opposite said roll cover (3); and

SI de of

" elongated compression means (15) at least substantially housed
within said shaft (11) which compression means exerts pressure against said
compression slement (16), | A

wherein said shaft (11) has an elongated intemal bore'(14)_. said
shaft (11) bhas internal threading within said bore (14), and said elongated
comprassion means (15) is a screw means having external threading that
engages the intemal bore (14) threading whereby rotating said. elongated
compression means (15) applies force against said compression element (15).

2. The structure of claim 1, wherein said end plate (4) is an at least
substantially circular end plate (4) having a flat major face pressed-against an
end face of said fiber-containing roll cover (3).

3. The structure of claim 1, wherein said compression elemerit (16) is
pressed against said end plate (4).

4. The structure of claim 3, wherein said compression elemant (18)
has an indentation (19) in a face opposite the face pressed against said-piate
(4) and said compression means (15) engages said compression element (16)
in said indentation (19).

14



substantially circular end plate (4) having a flat nmajor face pressed.
against an end face of said fiber-containing roil cover (3). 318Tmmary2006
structure of claim1l, wherein said conpression elenent (1 6) is pressed
against said and plate (4). 4- The structure of claim3, wherein said
conpression eleneM (16) has an indentation (19) in a face opposite the
face pressed against said-plate (4) and said conpression neans (15) engages
said conpression elenment (16) in said Indentation (19). 14 18 January 2006
S. The structure of claim4, wherein said conpression elenent is a pin
(18), said indentation is a slot in said pin (16), and said el ongated
conpression neans (15) has a tapered and engaging said slot. 6. The
structure of claim4, wherein said indentation is a socket and said

COIT\[I)\AI:IESSI on msgnss hameasthainhlelmig:mmmg whardin S@xd%tnp?essTd]ﬁel&hfdgﬁM inof cl fll m
4 erein s coppr.essi.on, el e n ositioned within a slot
(22) of sai ch,lf‘)ol F'cgﬁﬂ enta %’?Tﬁlﬁ/ﬂg?@sa'%p'"‘l(ﬁ@ §f’$ %dﬁ‘é“%‘e PEmRTeESIOR/her ei n
sai d shaft (mdans @5paas hitaperdd @hd dngagihg sai@slctntial ly outwardly from said
end plate (4) along the axis of said roll cover (3). 9. The structure of

claim1l, wherein said end plate (4), conpression elenment (16), shaft (11)
and el ongat ed cowgpr exr studtidanst didif 4,2%Bsrdin sai iifdchtativnl i8la 8bekgeng. 10. The

structure of ¢laiml, further includjng settin ans. (21) for securing
ai 0 conpr oSabPRERSOR Tgare a3 bl fib=00 SaREPEet vt ur e of ol aim 1,
wherein the el ongated conpression nmeans conprises an externally threaded
rod (15) with the threads of said.rqd (15 { he |nte nal threads
within said bar ee’(l scli‘i'd?-‘fﬁé’?sgmgtt‘!f‘%'%s EP%PE%S'%%?‘EPH IFRPin
conpr essi on(w)qﬁmtoneavammaammadafpmu réllénd assdnsoy o).0d (15) has a tapered
end (18) engagi ng-an
8. The structure of claim 1, wherein said shaft (11) is positioried at
least substantially outwardly from said end plate (4) along the axis of said roll
cover (3).

9. The structure of claim 1, wherein said end plate (4), compression
element (16), shaft (11) and elongated compression means (15) are afl rigid

metal elements.

10. The structure of claim 1, further including setting means (21) for
securing said compression means (15) in position.

11. The structure of claim 1, wherein the elongated compression means
comprises an externally threaded rod (15) with the threads of said rod (15)
engaging the intermnal threads within said bere (14).

12. The structure of claim 11, wherein the compression element is an
indented pin (16) and said rod (15) has a tapered end (18) engaging an
indentation (19) in said pin (16).

13. The structure of claim 1, comprising a coupling assembly for

transmitting compressive force from the elongated compression means'.(15) to
the compression element (16).

15



I ndentation (19) In said pin (16). 13. The structure of claim1. conprising
a coupling assenbly for transmtting conpressive force from thd8dhmuagpnles
conpressi on neans (15) to the conpression elenent (16). 15 18 January 2006
14. The structure of claim1l1l, wherein said conpression neans conprises (a)
an elongated rod (15), (b) a first plate (26) disposed at an end of said
rod (15) opposite an external end of said rod (15), (c) a plurality of
springs (27), and (d) a second plate (28) abutting said conpression el enent
(16) to exert pressure applied by said rod (15) via said springs (27)

agai nst said conpression element (16) and against said and plate (4) to
said fiber cover (3). 15. The structure of claim 14, wherein said
conpression elenment is a pin (16). and said conpression means engages said
pin (16) at said second plate (28). 16. The structure of claim 15, wherein
said pin (16) istpOs tstoushdewof hilaim a1,s wderdi® 23aidf compezgsidd mednsissenbl y.

17. Th f_claim.14, ' id f id [
means has. SnepeRdaier efndhadied )i & el peR et dheSat BonpBOR i ai m 0.
wher _eijn 3 asaid iscpﬂ (1159;-spp§®gt)a arr@:tsmap;md eﬂsiagini\/i'dpihnhg%,gagg S?ieilrarw df lsib)in@# ) ggr glnl
t e al r sala spll .19 .
g? r a:t ure of'bq ﬁJé b ge%qngoé}]a%gf;é apﬁﬁqrﬁt %ﬁ'?ﬂcﬂa‘"{%?é"f’\ %@M#’? é} ﬂq ng roll
end Pl ate L4y nant e o be. raSSe aganal. 28t e ot g TolT
ate SS I,Ns | | - i ni
cover (3) ;‘(:%{)‘B%ﬁ%&éggf‘l?ﬁ“ gﬁ%%&ﬁ@%ﬁﬁfgﬂﬁﬁf‘? ipf?ge g‘g}aﬁ’ Fayd ’&"Eﬁﬁ&gl ate (4) on
a side thereof opposite that for contacting said roll cover (3); a shaft
11) which i ti fi .at | ' d t war. dl f id |1
Cover (3 al ong NS EHGP YHINPLIS WhesTERIE SoPrEr oL Hprar i Xy
pin (16), and said compression means engages said pin (16) at said sacond
plate (28).

16. The structure of claim 15, wherein said pin (16) is positionsd within
a slot (22) of said rol} end assembly.

17. The structure of claim 14, wherein sald rod (15) of said
compression means has an at least substantially flat end,

18. The structure of claim 20, wherein said springs (27) are supported
within said shaft (11) along an outside diameter of said springs (27).

19. An end assembly (10) of a roll structure according to claim 1 for
maintaining the flber-containing roll cover (3) of such assembly under pressure,
the end assembly comprising:

an end plate (4) adapted to be pressed against said fiber-containing
roll cover (3);

a compression element (16) abutting against said end plate (4) on a
side thereof opposite that for contacting said roll cover (3);

a shaft (11) which in operative configuration is spaced outwardly
from said roll cover (3) along the axis of the roll on a side of said end plate (4)
opposite said roll cover (3); and

elongated compression means (15) at least substantially housed
within said shaft (11) which compression means exerts pressure against said

" compression element (16),
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opposite said roll cover (3); and el ongated conpression neans (15) at |east
substantially housed wthin said shaft (11) which conpression 0®aua€XR0kS
pressure agai nst said conpression elenent (16), 16 18 January 2006 wherein
said shaft (11) has an elongated internal bare-(14), said shaft (11) has
internal threading within said bore (14), and said el ongated conpression
means (15) is a screw neans having external threading that engages the
internal bore (14) threading whereby rotating said el ongated conpression
means (15) applies force against said conpression elenent (16). 20. The

met hod of conpressing a fiber-containing roll cover (3) of aroll structure
(1) as clainmed in claim1, which nmethod conprises engagi ng said conpression
nmeans (15) with said conpression elenent (16), while, engaging said
conpression el ement (16) with said end plate (4) whereby conpressive force

fromsaid conpr essm% %]gl i e)( Q)Shésr QH%JF#?%J mé,ggggm?asg) ﬁgg'pr essi on

el enrent (16) and sal cover The net hod
of claim 2$%é?@lhﬁ%ﬂqﬂdomm wﬂhlm% bote X14), ;and 8aldc@jongatadposition to

provide a %ﬁeﬂar&%yﬁreqw 3 5‘?’15‘1{ sb3& hida 9-%7‘09{9 bxRbmat Wrdlating'Micked when

the roll cov reconpr essi on.
engages the intemal bore (14) threading whereby rotating said elongated

compression means (15) applies force against said compression element (186).

20. The method of compressing a fibar-containing roll cover (3) of a roii
structure (1) as claimed in claim 1, which method comprises engaging said
compression means (15) with said compression element (18), while.engaging
said compression element (16) with said end plate (4) whereby comhre‘ssive
force from said compression means (15) is transmitted through said
compression element (16) and said end plate (4) 10 said fiber cover (3.

21. The method of claim 20 wherein said compression means (15) is

locked In a position to provide a desired compression of the roll cover (3).and is
unlocked when the roll cover (3) requires recompression.
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