WD 03/011778 PCT/ US02/ 24102 TI GHTENI NG A FI BER ROLL COVER CROSS REFERENCE
TO RELATED APPLI CATION 5 This application clains the benefit of U S

Provi si omalo Bppi77eati on Ser. No. 60/308,780 filed July 3®CTAXDA/24102
BACKGROUND OF THE INVENTION 10 1. Field of the Invention The invention
relates to rolls such as for glass manufacturing. The rolls can convey hot
sl abs or sheets, as of glass. The rolls typically conprise a steel mandrel
and an insul ating refract v be made frommaterial s
including refractory flber'égﬁgﬁﬁégaégggﬁﬁﬁﬁcﬂi conpr essed

m || board. The end assenbly of the roll can nalntaln the roll in
conpression. 2. Description of the Prior Art 20 Insulating materials for
use in high tenperatureROSEIREFERENGE T RELATIESX APPHEIANTYONBnde from asbest os.
A roller conveyor can be made with an inner netal shaft and an outer

i nsul ati ng cover. Asbestos discs can be stacked onto the shaft, and

pressed teget her FKisahpplicaidn EaHBYSHFebherdedit AoU &XapRlRioral Alﬁpﬁcatﬁﬂ"} ent No.
3,802,495. The discs can also be pressed together by hydraulic means as

taught in U. Ser-P4ecf9/3Q8.780 fited 55830, 880dni ¢ fi ber has been successful |y
used as a replacenent for asbestos in certain applications. For exanple, it
is taught in U S Patent Nos. 5,205,398 and 5,378,219 to use ceramc fiber
as a roll cover. 30 Annul ®AGKGRGBUND OBITHEBNVENTION ber are stacked onto
an inner nmetal shaft WO 03/011778 PCT/ US02/24102 and nmay be axially’
conpressed at greater than about 50 percent of the fiber's original

density. jdhe 1conmprRessciH I86snty the netal shaft may be perfused with
colloidal silica and dried. The discs are then -reconpressed

The invention relates to rolls such as for glass manufacturiAng. 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 held permanently in conpression. 5 A conpression set can be a problem

in arefractory fiber roll cover that is held in conpression. Conpression

set is thwotosdency of a material to shrink under heat amdTamopeHdssi ve

| oad. Along the axis of the roll, conpression set causes the cover to | ose
its resiliency and rigidity, both of which are necessary to support sl abs

or sheets. 10 Prior practice has generally conpensated for conpression set

by stopping production and replacing the affected rolls. Affecied rolls
can be recoﬁgpt’f’a}‘n&f Wa%FBE‘Pf%@e?%’é %ﬁﬂtebltgf‘%,agf’% Rppseeitng e i ber,

and | ocki ng fhBes &l deRsityl NFhE @eAfiibdde@n@Sed Bh lind $ndiBedhdiCaldy BLr reuse.
Also, U S. Patent No, 5,307,563 teaches a nethod of making a roll 15

conpri si ng apetfHaedwidoeeltadal sjlica gridudrigd.t Whefdisassam-thapreeamapredsed i br ous
di scs. Thr ea%ﬁg h}ﬁ?cﬁhgrﬁarﬁajnglgtiﬁ@o%!p?ens[%hc}nhe | ongi tudi nal axis of the nandrel
e Tl 'S

to conpress t ous s unt e'resin hardens. However, the patent

does not descri beAtc@hpeBsing sat lcah Heas peshliag iafa téfeadtsi fiber 4811 SIVBIARY OF
THE |1 NVENTI ON There i s now di sclosed a conpressed refractory fiber roll
cover. The pR&séntheihyeneqrorresdipyes GARPEEHRN efftofs thedpreansyonl set' in a

refractory fihapgol! sfﬁﬂ%%ﬂdepﬂ%rmk&ﬂgﬁ%gi\}e%%gﬁéﬁbﬂ@@c&iéﬁ)f g draterial

25 to shrink under a conpressive |l oad an eat . | ong axis of the
rol |, conpressli,ccpreptessianses daheesc theecover tmdmsei its ressankcly eamcly rigiddyr i gi dity,

both of which are_necessary to support slabs or sheets. The present

i nvention coms QBWZEC e %‘?ﬁ‘?ﬁ?a&ggéHpB@f S\%f?ﬁl‘\’ir stﬂ’?@ts'rol | is in operation.
Savings t0 manuf apfibr @Factie8MARCgeherbi® BohiBRheNRE 103 Ocdthbrie6diom bt econony
of operation. The end assenbly can include a 2 WO 03/011778 PCT/ US02/ 24102

shaft positi 6iRRPIRG BFRFUCHen arfl sepjacinadhe offectaddrofjenéfiddted mlisveandiey away
fromthe rol lrecdlo"\dlit?d?%d wiLmloc%}@)'iﬁes%ingnplgFea}nl%cg%%re%%in%Sﬁ\de ifiBer, 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



conjunction with the axial shaft. Through this assenbly, conpressive force
can be exerted froma source external to the roller end assenbly, 5 onto an
end pl at ewofoswhe7s ol |, and then to the fiber cover. Al so, PCpaAsot/24nt ng
means such as setscrews nay be used to prevent unwanted novenent of the
conpression neans. In one aspect, the invention is directed to a roll
structure having a fiber-containing roll cover over a mandrel, which roll
structure has,at |east 10 one,end.assenbly conpri si an end pl ate pressed
agai nst the FPB%rpocsitﬁ?nﬁdn?lﬁagﬁgFlax&so9‘i e 31138 rgé’é‘gfag& WRAY WHeed apart
fromthe rol lfrongougs rBY. t ha i, Phabe RRTbraddibh | MBaR9akdlsthd NRe8NGh P! at e.
The end assenbly also conpresses a shaft spaced apart fromthe roll cover

on a side ofONKBCEAR Withtdeopgakphalts hEhioyoh tisv @ssermhly, ctcomyessie
compressi on ForgEas b@lexoPRA 303 B0l Abltér iR U8 Sa WohlY Bnd g sal !t whi ch
conpression means exerts pressure agal nSt the conpression ele At. In

anot her aspeonto tdre dnav @idteoaf ithedidllecdneld then atoC ARPr fissFi @Bverassagb) y for a
fiber roll cover. including a shaft having an el ongated axial |ength, which

shaft is posiPCFERBINGTMERRF FHGD ARaSPIITBYYStTRAY I Ysehi prevent sowantthat ed

axi al conpr essh\RmdmAIThEaRAedMidhingahdre shaft, a roll cover end plate
and neans for communi cating conpressive force fromthe elongated

conpr essi on nmeans!nt ene Repegid tw irventiom isy directeflupt Meoll agpente haviegianvent i on
is directed h thod of compressing the fiber of a fiber-containing
rol | cover hg@FFn%grgg}r%c'ﬂ‘q goelfr)\ﬁoveéé\r’g%géw el H@T'%fﬁgsﬁ?ﬂc%’ﬁ%hﬁ? gt €3Fh cont act
Wi th the 10i behecend aiseembly @bprieivngr an MNAC BlaTBt fledsdP BRkinsEShe Skl | shing a
shaft spaced outwardly away fromthe roll cover along the axis of the

rol |, provi dicABaHERS el SoyRT Aeanressiase plemantinaged pash &m the oall ding a

conpr essi on eLeaeRl tk@egweﬂattehgn@r%u%rﬁ]%ggfmt the g’rpmrleﬁg.Si Gfpe n%uid]s’ and
engagi ng the 30 conpression nmeans wth tthe“conpression el enent, Ile
engagi ng t he as@mbly also compresses a shaft spaced apart from the roll cover on a
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



WO 03/011778 PCT/ US02/ 24102 conpression element wth the end plate,

wher eby conpressive force from the conpression neans is transmtted

t hrough twe occompressi on el ement and the end plate to thepCirhisozeaver. 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 plate pressed against the fiber
containing roll cover, a conpression elenent spaced apart fromthe roll
cover by t he C@RWrEIsNelgmEnt Wit thegensyrlips (vheigby faMpresséve torem&pPm spaced
apart from thge GOpr&QRY nfAng isithifs 'tt&@%nﬁﬂghpﬂh@tﬁorﬁ?t%%&'oheelérggmr ol |
cover, 10 and conpression neans housed wthin"the shatt, the conpression
means conpr st rige e(d plaie teltbmijberdoverd, (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) i%aa 'Qélo?ﬁ’eﬁf’a & IDNERYAhE ‘:E'F?é’t%ﬁ?)raJQQi%WCé‘Frén%‘(fﬁg wher ei n
the conpsesai MserrBRaRsniAY ol ScdVeP SHMF & AEALRS! wiHidh GOMREESRIRMA gnent and
15 said end plate to said fiber cover. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1is a &laét/vonﬂ e5d ASSOMbbF cempesing @n endl platd peassed aghiust te fibki 20

having an end I dnyeption th i ncl ydes_scr

conpr essi on rr%g%zrﬁt» 53(%{” i%évépﬂgas?éﬁ?l?ﬁsfdf %%&segg S\ﬂa?%ﬁg FPER ﬁ%nafheoffﬁﬁlhol e of
an end shaft coWérghy thd endaplitewnd abbertire) aggnsthbel dreplate, 2 Sfaffispace Fig. 3
is aviewin_section ofH@n alternatjve enbodi ment of a portion 25 only of

an insul atingP¥ iffor 1A Y Heend aa§'§§r?5!t99 M Pirse peetie thavaheawss t hat
i ncl udes 16pr bR@ coRTPPERRFH R2alEABRse HitHirs tﬁéjgﬁéfﬁnmeaéér%p %Hi%ﬁq'ﬂeéﬂl}s} hin an
axi al borehole of an end shaft. Fig. 4 I1s a view taken along the [ines of
2-2 of Fig. 8ompgeing, (a) an elongated 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



WO 03/ 011778 PCT/ US02/ 24102 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The
fiber-containing rolls can find use such as in glass manufacturing.
However, wbheg/oneays al so be utilized in other processes 5 ipaglusd2/mgorret al
conveying. The articles in contact with the rolls are typically in the form
of slabs or sheets and may be conveyed over the rolls. Mtals that may be
so processed include steel, alum numand copper. For the fiber useful in
the fiber-containing o g?_r n hi 0 e referred to
sinply as the 'refractepy i b ‘OF 1HE : used sone
ceramc fiber, e. %1 from about 20 wei ght percent. However, it is

cont enpl at ed t hat Ther fheeRontainingt 694 f¢ader finAeruseneBpche as nipl ydlased ot her
refractory fi Lch n i C . mneral f] e.g.,
ynt het o 11 Eeruractiihgy BOReDS SKBYERY Sl sa Ry i ARRPprtdRSEs neral 15
fibers suéh asladibgshesal dunweyial. Witle, aitiutdsuch rpneadiewath wolrolid take
additives, o olite, or wallastonite, or fiber m xtures including these

r sepj
natural ni nelt\éq"c‘ll?l ol &he [ 0érslaks At sheels st mav Be ywonvewsd @ver thest

al ways be sopgys.t ovigtdls 1Rht $R4ABECsé | RBEesded! ﬁlrcﬁﬂi%esﬂ_@[,)eélﬂnﬁm copyeni ence
may be made sinply to ceramc fiber. 20 The ceramc fiber may rBe ot her than
a silica-concabpémng fiber, as represented by an alumna fiber or fiber of
boron conmpound materjal., e.q.,..fibers of baron oxide, boron .carbide or
boron nitride. | tk?%{hﬁrfé*?eérug%‘l f'})#he {é%%rh%or@a'fw&tm ﬁ8vgreragﬂi"¥h'ﬁﬁﬁré?y be a

si | i ca- caot aiohiendhd tdverired Th16ingilY ia6ahe MR Yy Tibdr, RRErenRM GdridRdity e silica
fiber, although usually the silica is 25 present with one or nore of

al umi na, zir &89 SomensYaMic fiber, tei g-adfoa aBgeh 20s\veighh Petaenai idwevdrbers are
al so neant t @ N Y8k iSt P8RS Hd g d Ll i co Lde,
cal ci umal um n'um sfll %ﬁggt e gné f{) hgmﬁ Léé. %rrr*eﬁéécgld[ﬁergo®é sb%nﬂ?%mgg%iabi nder
in the fiber otlerl reiaeeary filkepr edioit abin iee bymithetis orncdtuckd ratnerat hfjibdrat ex

mat eri al s and cel | ul osi c. . .
e.g., synthetlc(%lbers 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

25 present with one 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



30 substituents, e.g., an aqueous suspension of cellulose nethyl ether. The
word 'binder' may also refer to a substance which will not readily 5 WO
03/ 011778wB@3/HUS@R/ 24102 penetrate into the conpressed. frcyarsor/edibz such
as by wicking, in appreciable anobunt. These binders may sonetinmes be
referred to herein as 'inorganic binders'. Representative inorganic

bi nders include cenents, calciumalum nate and cl ays. Thus the roll cover

may be a millboard and 5 contain a major anpunt or nore, ., up.to 80
wei ght per ceRgnelsptepjintperthe jcpmprgssga: dPpa| ralls edushs %Saﬁ%l‘é'c&fngvrrmegnatl ng

the fiber- CO@F Bidaidhee al"rf?)lut'lf.| 'TH%S UK Ay Eﬁrﬁefn}?l@s il efer?’ﬁ% Wehbrets al so
s e a

| eaving a residue wthin on dryi'ng, such nateri Is referred to
herein for C(aa\/efmrme bargless’. 'Repgeshmmnve integards ditoets weludegiatna@ess ar e
such as col | 0| lica, colloi daI | um na, coll ojdal rconi a, or
St ar 1 queaioie aurairate GieBvEnieo R Bl Sovsk Te b BmBbRFer 4% ¢ or m

it may besretBhtféalrRajdebRiotn®Sr for& . EO'LlTiﬁﬂo 80 'v@él tzp%rcentThﬁan'dgif di zer may
be applied to the fiber to enetrate t g., penetrate conpletely

t hr oughout the fi Hethe materia Héwbwﬁeﬁanablq)@f lmn@@mtmdh@ Riger-perening i on may

(F:)g:rgfzgfsg:jl Ze‘?gn‘:éc%%a’ gﬁ_ﬁ?hthgsr ’be un ers"i]§ gea&ﬁ]ta?%\?\%z‘?]u% ﬁXt%rn ert(r)]]? t he

roll cover i $0Ia onCéyad, Csidhb efateridiés aeferrddCtd ineedin My doav@rienar ad Hy any
process usefuyl for preparing ceramc fiber. Commercially, such processes

i ncl ude those”g'ﬁlﬁlarch BPB’é’PP'ZTé’t'ée risidiears e seh @s golloigalotllisay asfloidab) t en
t t 20 t
streamtqg afdnt?iﬁé' Eguélgévﬁergvvﬁﬁgﬁ %ral qU|d)Fné‘\t§Hﬂ’gn%E/y?-\Qr% méméalzélt reamto

i mpact rapidly spinning erizes t rcial
manuf act ur e albs@ iB nl@l udldxsddoforgel it pnaycdmlrerf@rred tp hefein 48 gh’calloidiaha
fibers.

usual |y churrnl i}j'zeé ecr gf.')(gd h'%lra\z&eﬁ%?'egrtg t¥‘ Jﬁ’c?r tﬁ%gtegﬁﬂ@f)@?f bbbgglrJZm 2nd
fiber, 25 e.@.g., GRhathate fdobfiletRlyamkalighd\tt figibeper W ReAblWRVE BErhean
contain shot, understood that penetration may purposefully be limited, such as to only

15  an outermost layer of the compressed ceramic fiber.

It will be understood 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
SiO2 content of 54 weight percent, an Al20s content of 43.5 weight

percent, an Fez203 content of 1.5 weight percent, and one weight percent

30 balance of residual oxides.



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 Si02 cwotoso11708 54 wei ght percent, an Al1203 content of PEINBomeilght
percent, an Fe203 content of 1.5 weight percent, and one wei ght percent 30
bal ance of residual oxides. 6 WD 03/011778 PCT/ US02/ 24102 For the
refractory fiber, such as for ceramc fibers as they are produced, it wll

be typical that the an pe accurul ated together. Such may sinply be by
pressing | oose fi E%'?l tﬁﬁtrBHQE%hﬁ%re&”F%rarﬁ ?OrAEEr@_ﬁQIFa‘ St Soé?er{})rré}j/e be fiber
accumul at ed ipaédudE! & wilhbe FpdiSal¥%t Tnd)avsh Be FBBSHLNEN tdRh& dslicrpf from
about 2 to about 8 pounds per cubic foot. These mats, often by further

consol i dat i ofMayra§imidy mhde Wynt prespingnikeqss tfikar \intd Aeouenulgiedc dbtg. a

Sorsoe . s P e S ORISR U P 1, e

i s sinply srefhave adddraityesrettie bater odrMveniaBoce2 tblakdtit B pogndsperagi®igrul at ed’
form The ingi vidual fibers in accunulated form particularly for ceramc
fibers, may BeOof u@b‘ﬁ?i ARGt e ALEASPY ALrther sapgoligatipny yimve ¥el (adavieta | engt h
of at |east bRuts fhad il HaveWbitalPBhchkReT Yo hA! wi thi n
the range of fron§1 aboutl 8 i’\/ﬁwgsau&g tgfr’g'l&gﬁgﬂ#%ngbéra%ﬂﬁ%‘hggoéug%gs]. A nore
15 typical fillPepouridet perecdhic foothtarscepdmicafilyérngAb dndjt ibehas ssomeats odi vi dual

hort fib t t 1.to 4 inch .. in n ith |
Fibers. The DALY ANedORRBEr S (e HDE eere e arap Iekidenyeanes -

insul ating, faskeincioMbatuhogtéPlfbrrgover. For exanpl e, blanket or mat fiber
can be stanped or_cut into disc shape and bundles of these discs can be 20
formed i nto such TRRdndividhg! fiberseinsaccgmulatir fosme tparticsudrhit fergceramicer s have

Pgl?gr Zgg‘g‘ i '?ibgrs?m:ﬁﬁﬁ)g%tf v@&in&’le%%?héjgll fmi'sculilil ?ypri]ggll%i hnavienaC%EB%rgft ed by
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



Referring then to the figure, Figure 1 shows an end portion only of a roll
1 conprised of a hollow netal nmandrel 2 having a fiber cover 3. 25 The

fi ber covwo 03/01g7&€ontai ned within end plates 4. The netal pearozb41B2 i s
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 representative of the present i nvention there is then depicted

in 30 the Figure a roll end sse 10 extendin outvvardl vvayfromthe
roll 7 wo o3rolhe7dl PQ?"PFB‘?J’Q ¥ 4 ?OXT”S‘?‘hé shaft 1 Endﬂ‘:?s%f@% has’ @bnpri ses

a shaft 11. Thg sdgﬁfc;ne&Jmmﬁal@ynw,tﬁnﬂtreomahaenedwhere%ry%' 'afut\efr s0i3cd he

mandrel 2 whereby the outer surface he portion of the shaft 11 at
this one end 1danf elmgagelqrhef rtlnmshaftsh‘r faadelﬂczm)bndmanhemgagﬁ theniinet 2. The
shaft 11 has Sar]fael E‘ qPrehoI e 1|4 th exrﬁae 1lt51hro hout th shaf t
11 in the axi’al 8?rect|o e opoliovy, dnprgrel 2 PRt he' DEPefbISPNEF9E 4 rod

15 that servesré®mls PIRNES 8kRAds rmmghoﬁofhe%ww in tRE akRfl dikectiBl oPe
externally threadeﬁj éNOt shown) t he borehole 14 internally threaded
h

(not shown), thg rei! tthmeﬁ@sboreh@agﬂ.%g amﬂébpatrwaess en compréssierod 15 can
be utilized t0. OV#o‘i‘E‘ex% e Ct%%ﬁsrzq t§’er Sg\tteraﬁlyggp} rd%gl ‘%8ﬂ8'9§‘?’e erted on

a pin 16 serving as a r'essi on he shaft
11, the rod kbhdcte usmlaola i ddintezadly mrea@éd thex oiPWA),t @ithothd tHreadal end of
the shaft, the rad 15 caqﬁpave a tapered end 18. This tapered end 18 can

engage the cGRERYELi Brhe @atign 9f rofhidmt 587 e vtlized teoreddprassi on
pin 16 Toe iBapRAIdOREE Wth RFcschfthesGdtted: fn KA Yo SRRIAG ML Lh Lhe

tapered end 18. For securely positioning the rod 15 1 n place thin the
shaft 11, théeepepeensidieclomedt.a setscrew 21 whi ch nmay serve as a | ocking

Tga?zv\;ﬂj t E: ][Iogég‘geg\%ernaigendcopPﬁeegﬁe{fyq1mf-)he ro ES%Canthha%ecgij ﬁssd on pin

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



20 3, the pin 16 wll 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 apwotoaner728 within the shaft 11 and in part by a neadreso2/agerture 24
within the mandrel 2. The shaft aperture 23 is coincident with the nandrel
aperture 24. The conpression pin 16 can have a snug fit within 25 this
slot 22. Referring then to Fig. 2, there is depicted aroll 1 and a rol

i ber cover 3 over a nandre The side

end assenbl\sl 10. The ro I.1€f£as a % 1(21

outer face 5SBIMPRARdy 5HePIEYRIN TG Ry SHAR BStIAE ?'ﬁHE’Yarfja%e@t'Qn & he end
plate 4. The ARG QhtwiarSheRAS b, nAt@@pgﬁdErQﬁteéimgﬂﬁ asarMalvar@dbymddl y 30
beyond the end plate 4. The shaft 11 of the roll end assenbly 10 may be 8

WO 03/ 0117781P@1UGUSEF2hQWSS§@2\NItblethrﬁ10édW ralsndf@bi?ct ed in the figure, such as

into an i nward segti and an, haf t 11 b A ant
armount of the mwgtlrdg d?eﬁﬁnmiq“% ¢5h ﬁgﬁ oi%g 'Vnt%{%m ﬁ@fq%§fnandre
2. Housedspr estodthaetdutwardififforh RRe Fhat tcoldr BSinthieod B6ad I 7C. h#twarkly

term nates outwardly fromthe fiber cover 3 in a rod head 17. Inwardly
toward the fipw¥ardd rf'@rtcl%‘err§dtM%r%s15ah@§p%ﬂwF?%d°@anlé -THiNS t aper ed

rod end 18 CRYIES B8 eln'adﬁé“eﬁél itk dd:elﬁxgatlo]r?1 fp@%mrg%% R dssl?t#m 16. The

conpression pin can nove a an outer
mandrel aperpur d&24 (Feg com)areslsubnapmﬂ BC cal mgoid axmnszrwahms hadlbt Hierture 23

(Fig. 1). For SItIO r1 the rod 15 in Iac th| shaf t t here
can be used §° 85?@8? mﬂﬁrdﬁ@Fﬁﬁ gRe't Pﬁégﬂhﬂﬁg ﬂ OFOWﬁ@ﬁEhd pl at e
4 is in epgagRERst sh@ﬂaédé%ré s augen)f acs posioding thebr%a ¢9VRpldece Al SO,
the conpression pin 16 can be set in firmengagenent against the outer

face 7 of thavithia thgshafatld. ghergigias e yspdemgeigereenilcan be obt ai ned by
rel easing any | Oclﬂ Bgeraﬁgﬁnﬁ\e |Hﬁgr ARef6 TG gl%te hhgr}nfe'nrgrapggme FSSI ng

the tapered rod end
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



18 into the indentation 19 of the conpression pin 16. Where the rod 15 has
external threading (not shown) engaging internal threading (not shown) of
t he shaf twbaseities e 14, such a firm conpressi on between treTAGo2/2d045 and
the conpression pin 16 can be achieved by rotating the rod head 17. Wen
sui tabl e conpression is achieved, the rod 15 can then be set in place by
nmeans of the setscrew 21. As operation of the roll 1 is continued and the

fi ber cover uires reconpression, such can chlev d by
repeating th a§tagp"§°'é%atﬁ§r%é’%? E?ﬁ?’ftﬁ%s a“ZBUQ'PPLf—El%‘ é? el "ehere is
depi cted an ahidpunaéione oL tOMIMENWitin theboRheREN id QY@@HBOr‘TI@( ro@ roll end
assenbly 10 having a roll 1 with a fiber cover 3 over a mandrel 2. The

roll end asséﬁbmv@@nﬂftfls@ﬂvaﬁ@héﬂ (not shoTng askahe bbtetivds 14nntentkliyosi t i oned

internally w ndr at the outer surface 12 of t he
portion of tﬁé'%s? ﬁEFnTTBhé)tW hlws'tho ngfﬁf’g (?ngﬁﬂ'nghﬁléﬂbﬁ'i%éoﬁ ﬁﬂ Bfsurface 13
of the hobl owhawswin 6l cad. belG@ligaablprddide 3 i HB6ELS fdBe PCUHIBHL4H)2  has

an el ongat ed borehol e 14 that extends throughout the shaft 11 in the axial
direction of Perxerigd oma piy { fijssrvingaparcomressian elementod 15. The rod 15 may

be externally thr gaded. (ol SHEWPIndBlart A, RRE SHRNS deh hAceL Pl haa t T eaded

(not shown), with the threads engagi ng suéhtha on 0O rod 15
can be utili Z2é6d %o themppdsite, cronmmeslsenceof dne:ehaf‘ﬁud’m faar t® caarhavieea exert ed

on a pin 16 in ssi on_el enent At an_extern end of the
shaft 11, ZEFE’ngﬁaﬁ 58 otte %gaﬁﬂ’gage?s wWith aHirsh piss %%tﬁe BgIoW nt er nal
end of th@ shré fplatbh@Gra(Pn@ Wahfafhehaft a 1 EJGaEOQﬂéﬁedZ%ISCTm'eSSJdn@E ppttom 25
engages with a first plate 26. Below 10 the plate 26 and within the shaft

11 are posit ivgred 0(§=|C§@¥I6i rertopr e siraft \iHi bhloa\célug)yoleaep%ﬁt iThe word he shaft
11 bel ow t he t S d n.to refer to cone or
e ow Jﬂs@’ fs 8€%d FQPen),{\ng'eferq' gone r cﬁsﬁhﬁﬁ c?lsg{ inas, 3]11

cup- shaped springs. ape e"ﬁevec;rrpressed
can be suit alkhg. sﬁEh)e which will flatten when compressed can be suitable. The

springs 27 in combination with the rod 15 and first 26 and second 27
15 plates serve as compressive means. The springs 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



springs 27 in conbination with the rod 15 and first 26 and second 27 15

pl at es serve as conpressive neans. The springs 27 are supported within the
shaft 11 wo oBloei7rs out si de di ameter 29 within the shaft 1l1PCTIusomeiier el y
above and abutting the conpression pin 16 is a second plate 28 which
engages the springs 27. Wiile the shaft 11 of Fig. 3 is depicted as having
approxi mately 26 springs 27 contained therein, it is 20 contenpl ated that

such springs may be established s to provide a nplurality. of ri ngs,
e.g., on the SS?%'@P&(S? aisrcg‘afrﬂ"‘ltegdn 383 gw_uﬁ%rsg‘,‘:ﬂa?‘?d'nt‘braaf'ﬁwaﬁj §e‘é§”rﬂaﬁ£ springs
27 as possi blaAd ahhesvaardnaas1 24, I prbdRdé@ant amdLANbf GPASEiseBdipr ce on
the conpression pin 16, thereby reducing the effects of conpression set

and mai nt ai ni'l§ Ganebe boereBwithinctheshallaw mapdedR@pr essi on. Referring to Fig.
4, thereis ShomV\ﬂtﬁiﬁ)ltkelsh%gﬁd13.i§$h!s rgasﬁmﬁl] t t%?mgrgslggseghg\%vlartdﬁ/e%%fqigft 208;

a fiber cover 3 over a nandr é side outer
3 abuts adai nis¢ fibbecovered i acedtheali The Aersth @hdbe thétrodThe dppasitekhe? ext ends

in the depicted end enbly 10 outward 30 beyond the end plate 4. The
shaft 11 of t”i’l‘g hesd aﬁfndt Jefplly itTmiRgienen B0 pesMieby 17ats epdT2BS02/ 24102

segnment ed, asmARRIGERDdIBW e EhdI9ES T FHGRJ2FS5 ii@%@g:@?ﬁiéw’az’@ oGtdpn 11 a

and an outward shaft 11 b. A preponderant anbunt o e ITnward section 11
a can be hougéthinithéishatthtl Aot |betweem theefirs2.platet26 and kesesdoaflitpldid 28 t he rod

15 that t i t dl 5 the fib 3. head 17. At
an eng of e[ hmgpeflétgesfggo%%bg?%&e{{ %g?mr%rﬁsﬁ%:?"ﬁ?C‘%)r\f/iggleﬁdhg§gfrO R es in an

essenti alllpy flsabel6RdihSsecohdTpRsteat! th%bﬁ‘fﬁré&b%rﬁﬁﬁw 26 cah rhéw 50815 1s a
first plate 26. Housed within the shaft 11 and between the first plate 26

and a second Ve @ sigt 2grqomprised; afcansputien angivel areciong 24sEinrd) wind a6
engages the %g&gmngg},ﬁggoggqaggapglt&yi@@igs.eﬁpnd pl ate 28. The conpression
y

pin 16 can nove axi
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 compresses 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 stainless 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



within a slot 22 conprised of an outer mandrel aperture 24 (Fig. 3) and a
coinciding interior shaft aperture 23 (Fig. 3). In a roll end assenbly 10

i ncl udi ngwohe/odi7se springs 27, the disc springs are insercadSome410t he
shaft 11 through slot 22. The second plate 15 28 is then positioned

bet ween the springs 27 and the conpression pin 16. The conpression pin 16
is then set in firmengagenent against the outer face 7 of the end plate 4

and the seco plate 28 This firm, engagement can be obtained by firmy
pressing t hquﬁﬁngrp‘éa%‘l e ﬁgta”yt%esuf:ﬂﬁg?teﬁlaastfgncgé?r"\'/&ﬁ Y,Vl'ithi rﬁﬂ?ﬁ%ﬁy

conpr esses t FbepBhsdt $ol7 tir@addhs be e 2 ERGARNY RIcAt & ZPshddiegiagcepd pl ate
28 pushes on the conpression pin 16. Were the rod 15 has external

t hreadi ng (n&theheemyevity agrlieptionser Ao, thareempregsicnopinshGwnyy dake he shaf t
bo ol e 5., D o bt DL AT SR Pl g, L1

head 17. In beneral, the p he end asse

cover, 25 buhewvbhichl genturacl uhe pirhes mavikrela tapetdd @ TBidlisdaafior $hé or _
rigidity. However, it is contenplated that other materials, e.g., ceramc

setscrews, fRYABESUA Meansy tBe taReied ot d° prave eneace aRed! 3 GeRPIi | |
general |y be oIt 8RlovAaArithe IREES B2 MG MEES FoSIRRh RakiGtoR Yo iYL SO be

of nickel or iron. iscC springs 27 o e present invention may al so

be netal | ic, hardbred, as dyunetadthatdeningcofudie ihdentatioedt9edosysr fongdsteet . It is

h WD.03/011778 [ US02/ 24102, th d plate 4
be o understeﬁ%gqag 2%”5&??%&'3 T AR %#Dtc%ﬁer gresed o ef'\dge%-tfﬁgé}ge r60I I ;nay

be any of suc

that can e ustshtatishisDI i blabves UstheténdadefeReledicas betleePiMepincIVEYi NY
applications. Also, the conpression pin 16 may take other forns. The

tapered rod éRd the rednl 3 BERh B & Pakand soakett eordigyagjiorscambecusaful £br aperture
e oot o ST RBEIEN 0011 St Oy N SOURTRRRR RIS

t he i ndent at ieogag@ner8ustouic tie rtoafigored 1itic alme Bieought 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 include 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



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 ndent at iwp 039117%r eover, ot her engagenent devi ces bet weemrcCrrhsop241046 and
the rod 15 such as a ball and socket configuration can be useful for
appropriately engaging the rod 15 with the pin 16. Such neans of
engagement shoul d be configured with the thought in mnd of maintaining

h . , fi
o as not o et el iy GBURR " R her e A S e

assenbly of [cogverien¢daric®brs héntd ige b&&tf&ﬂ'as%ml'tlhgctﬁ@ iR eci ated t hat
rigidity against axial novenent, i.e., inward or outward novenent for the

assenbly of Fig. Iher@alylabéea@w;zg(;éate@@ala;oghmg vgtin $be lhetlownmagdnet At
assenbly as wglid <45 pat U Y on nward and 20
out ward novenent ccang %&Le\%g ac |ég\ﬁ‘§é 2 8p0ﬁ£tﬁ]ggpwtdhé'vﬁs)8rtlsf WYt s
al so cont énplimpedertabbt watamer ait.hdt ist d:mnemptalnmﬁalﬁfadtweomldlfxmllaérderaaﬁdﬁr eaded

borehol e 14 naﬁ Re servic ?ble for |eV| suitable pressure. For
d"% ¥4 %ﬁgth%@

exanpl e, the snapdreli e Togp thfegn PEH%‘éterrﬁ9m TS havindni th a

| ocki ng devi eRre BAY is8FerAbEFOAN AR ugH HeflirPEh A% 8itvel e the
notches in the manner of the setS(l:Jrgew 21I Cleﬂ'%r EHs:litvr(?‘ltfl%tiﬁI (?e\l}é(gtlg(gtl ons for the
rod 15 and sdéiggtasdgr 2he reprpsrigative arrocéasaﬁndcdy r1@ddmctedphare‘imrlt lsse b th the

apertures, o t [ ener a rdl is used
herein in re gpgljr‘?gdzd %%éng}g% gﬁa%esr t?o@ﬁe@mye(f ﬁp teﬁ(@mpﬁ?\é\@ EB%er 3.
Conver selly, thetiowotl the Bhaftd] V'is sRowRes SRJuBN blmd8s avéiRbt leaddin\O
03/011778 PCT/ U%)Z/ F4102 direction toward the fiber cover 3. Such words
are used her 8PH Beof!liPicansatiasncyr haxaoenal shaped-o be construed as liniting
the invention. There may be utilized internal cooling within the holl ow
mandrel 2. This can be achieved by neans of a circulating fluid, which for
econony 5 is preferably water or air. It is contenplated that the fluid
will enter and

13



exit the mandrel 2 fromthe end of the roll 1 opposite fromthe end having
the end assenbly 10. Although certain shapes have been depicted in the
figures fwo oBloel7repr esentati ve end assenbly 10 depicted tRemaisa2/24102is to
be wunderstood that other shapes are contenplated. For exanple, the cross
10 section of the shaft 11 is shown as circular, but may as well at | east
in part be elliptical, square, or hexagonal shaped. 13 WO 03/011778

PCT/ US02/ 24102 CLAIMS Wat is cl ai i 1. Aroll structure having a

fiber-contai ning Ilt.co er over a , which roll structure has at
| east one end ass%—ﬁ@é@ﬁ&&ng: 5 an end plate pressed against said
fiber-containing noll AQ¥REiruBtFOMAURSH MPerfloPTBRingSBR BB, from said
roll cover by said end plate and abutting agai nst said end plate; a shaft

spaced apart nanstiels aihich gl steentere bas at lepsteonsf enthasbenatiy cphrarisingpposi t e
said roll cover; and 1 r I on ans af _.l.east substantially
housed within said sha ?'II%?&%%@%S%%% glﬁg{ns?{%gﬁj r-g%fa[lrgn%lr@gg%\feé, agai nst

sai d conpression el enemtomdreskivh albmeat siaetlapkairdnlsaidbalr ebverdyi d end
plate is an at |east, 15 substantially circular end plate having a fl at
maj or face pressedfidFadRizte;snd ehiiting @gaivpt saifl endimbate: cont ai ning rol |
cover. 3. The structurgsefs chakdd dparMReHELN S |0 .ement s
pressed agai nst said ena pl aPe. 20“’3{. Thg st?glclzgagée}% g%fdaei%%&mherei n
sai d conpressi on eheépite ophasitasaidmdiéntedri emdin a face opposite the face

pressed ai nst said end | ate and said el ongated conpression ans
engages glgi d conpr essi ﬂngaﬁeg compression means agﬁeast subsqgntlﬁly house

within said shaft which compression means exerts pressure against

said compression element.

2. The structure of claim 1, wherein said end plate is an at least
15  substantially circular end plate having a flat major face pressed against an

end face of said fiber-containing roll cover.

3. The structure of claim 1, wherein said compression element

is pressed against said end plate.

20
4., The structure of claim 3, wherein said compression element
has an indentation in a face opposite the face pressed against said end
plate and said elongated compression means engages said compression
element in said indentation.
25

5. The structure of claim 4, wherein said compression element
is a pin, said indentation is a slot in said pin, and said elongated

compression means has a tapered end engaging said slot.

14



element in said indentation. 25 5. The structure of claim4, wherein said
conpression elenent is a pin, said indentation is a slot in said pin, and
sai d el ongeatos@i17conpr essi on nmeans has a tapered end engagipag/usaz/ehist ot . 14
WO 03/011778 PCT/ US02/ 24102 6. The structure of claim4, wherein said
indentation is a socket and said conpression nmeans has a ball engagi ng
said socket. 7. The structure of claim4, wherein said conpression el enent

S is a pin positigned hj t,. of said roller The
structure of cl ai %1 1, W“E r{erluﬁ%é gcgsz{ Whiergifiss g BW%Ht%{O” 'F@a%‘i‘)kef
substanti al | yanduiavmt‘dh)brés&i@m m@a@b Rasla DaRleRgdding Galdeocket.s of said roll
cover. 10 9. The structure of claim1, wherein said shaft has an el ongated

internal bore, said shaft has internal threading within said bore, said

el ongat ed conpresgi on ﬂﬁ?@ﬁubﬁr@o?%ra AT oA %}gsrs%%l elép{a adi ng

t hat engages the intern ore threadi ng whereby ro I ng sai ongat ed
15 conpressi onamppapssitippéd estHinactotagfadaink tolleakdd @esgnplysi on el enent . 10.
The structure of claim1l, wherein said end plate, conpression elenent,
shaft and el ongated conpression nmeans are all rigid netal elenments. 20 11.

The structure of glai e sirlédur€lor 'cﬂﬁrhUld'vﬂﬁbr&'ﬁtédld"ghm"i’snEoélf?Bneo‘sﬁcUr' ng
sai d conpression nmeans in position. 12. 'A conpression assenbly for a fiber

roll cover i ﬁ@qsm@uhgtaatlal%ogwmrﬂlmﬁvmr@nchanéptamgatoemg theiaads desajd ingll whi ch
shaft is positigned outwardly away fromsaid roll cover, an el ongated
conpr essi on neans

10

9. The structure of claim 1, wherein said shaft has an elongated
internal bore, said shaft has internal threading within said bore, said
elongated compression means is a screw means having external threading
that engages the internal bore threading whereby rotating said elongated

15 compression means applies force against said compression element.

10. The structure of claim 1, wherein said end plate,
compression element, shaft and elongated compression means are all rigid
metal elements.

20
11.  The structure of claim 1, further including setting means for

securing said compression means in position.

12. A compression assembly for a fiber roll cover including a

25 shaft having an elongated axial length, which shaft is positioned

outwardly away from said roll cover, an elongated compression means

housed within said shaft, a roll cover end plate and means for

communicating compressive force from said elongated compression
means to said end plate.

30
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housed within said shaft, a roll cover end plate and neans for

comuni cating conpressive force fromsaid el ongated conpression neans to
sai d end wbasm1173® 15 WO 03/ 011778 PCT/ US02/ 24102 13. ThecmaiSawek10i
conpressing the cover of a fiber-containing roll cover having a roll end
assenbly including an end plate in contact wth said fiber-containing rol
cover, which nethod conprises: (a) establishing a shaft spaced outwardly
away fromsaid 5.n0ll-cover, alq the axis, of said raqll: (b).providing
conpr essi on neans1§SsoE$% éﬁh%é ﬂg%QPH”SQHJP?F°(8S°E?8¢FHF&@%5ﬁ$%npression
el enent bet wael comrcharitely a pblabed aBskraisly GnGOdTRG @B SdHINpIERAMSTomdast 10 (d)
engagi ng said conpression neans with said conpression elenent, while

engagi ng sai dViEbApHdbsr-santabnipasal coyern Whishumethpdhsemerisegthier eby conpr essi ve
force fromsaid conpregsi o i ) fqt i ression
el enent and 15 said e%g pF§F2§§Q§géfghgﬁgégkgéggﬁkpIggggﬂéﬁhgkﬁﬁgpof claim
13, whereidn there i s esilavveshedgahs kafstof daé/iallg an i nternally threaded
bore hole and said co essi on neans congrises an externally threaded rod
with the threads of saPd r&i°V'IHITRIRRERYOR MEaNRAssedatsd WP $akbre hol e.

15. The nmethod of claim 13,ghwherein there is provided an indented pin

conpression element and said rod has a tapered end engaging said
i ndent ati on. 25 (c) providing a compression element between said end

plate and said compression means; and
10 (d) engaging said compression means with said
compression element, while engaging said compression
element with said end plate,
whereby compressive force from said compression
means is transmitted through said compression element and

15 ) said end plate to said fiber cover.

14.  The method of claim 13, wherein there is established a shaft
having an internally threaded bore hole and said compression means
comprises an externally threaded rod with the threads of said rod

20 engaging the threads of said bore hole.

15. The method of claim 13, wherein there is provided an
indented pin compression element and said rod has a tapered end
engaging said indentation.

25

16. The method of claim 13, wherein there is provided a

compression element having a socket and said rod has a ball shaped end

engaged in said socket.

16



16. The nmethod of claim 13, wherein there is provided a conpression

el ement having a socket and said rod has a ball shaped end engaged in said
socket. IWOWDDB3/911778 PCT/ US02/ 24102 17. The net hod of pciraise?/aAp2 wher ei n
sai d conpression neans conprises (a) an elongated rod, (b) a first plate

di sposed at an end of said rod opposite an external end of said rod, (c) a
plurality of springs, and (d) a second plate abutting said conpression
elements. 5 18. Ip.a fiber-containing rall structure in contact with an end
assenbl y thereof,q?he W%f@§gﬂ%ﬁ# 98&%rﬁ£iW§mﬁHb38W RATBGEC] B%PPS and
socket, taperghpridds #4)chri BIAGARYI 08, (BRETilsH PRAe R8s aPiaR, endl ofSédid | ar
assenbly transnitting conpressive force to said end assenbly. 10 19. An
assenbl y adapPe@prpresite aeextsroal ¢ pheaidiadsta) acrluraditopf gpringsseandcldht ai ni ng
roll structur ' L I e e of a ball and socket,
tapered rod 5ﬁﬂ*@h§2%?3??%@%“%%@?33?§ﬁ§$% %%@egg%, or simlar assenbly.
15 20. A 5oll structure having a fiber-containing roll cover over a
mandr el , which rolg structyre has at |east one end assenbly conprising: an
end plate pressed '8gailAs? WEFMtHRINGC Bk SITHEINEE FBI Fortdsie Mithy aRoRRH essi on
el ement spacedsaRBktthbFan ol ﬂnﬁ@bbm%ﬁyeamemsiﬁg%e éOnfehd o@laaisﬁl aﬁqﬂ
abutting against said end plate; a shaft spaced apart fromsaid roll cover
on a side of segket. gapergratasl angpiodentationi dpewiiledc onderandapit, conginelssi on

means housedéﬂg%ﬂkwéiﬁkgﬂﬁﬂgf%FBS%%%ngggéggaéo engggg;ﬂ&gpprising, (a) an

el ongat ed rod, I'r's
10
19. An assembly adapted for inclusion in the end structure of a
fiber-containing roll structure which assembly comprises one or more of a
ball and socket, tapered rod and indentation, apertured rod and pin, or
similar assembly.
15

20. A roll structure having a fiber-containing roll cover over a
mandrel, which roll structure has at least one end assembly comprising:
an end plate pressed against said fiber containing roll cover;
a compression element spaced apart from said roll cover by said
20  end plate and abutting against said end plate;
a shaft spaced apart from said roll cover on a side of said end plate
opposite said roll cover; and
compression means housed within said shaft, said compression
means comprising, (a) an elongated rod, (b) a first plate disposed at an
25  end of said rod opposite an external end of said rod, (c) a plurality of
springs,A and (d) a second plate abutting said compression element;
wherein said compression means exerts pressure against said

compression element and said end plate to said fiber cover.

17



25 end of said rod opposite an external end of said rod, (c) a plurality of
springs, and (d) a second plate abutting said conpression elenent; wherein
sai d conpwedsioori7sreans exerts pressure agai nst said conprPesdisom4abenent
and said end plate to said fiber cover. 17 WD 03/011778 PCT/ US02/ 24102 21.
The structure of claim 20, wherein said end plate is an at | east
substantially circular end plate having a flat major face pressed against

an end face of sai,d fiber-containing.r cover. 5 22, e.structure of
clai m 20, wher ei nzgai olJP Saprauts of C%I"B;?e%""h?rg'“psraé%g% p}g&'%@? a4 d end
plate. 23. Theasstsubstattigotiréliai ALBlatd\NgViRy A fhirHajePTEYES Sty el ement  is
a pin, and said conpressi on neans engages said pin at said second 10 pl ate.

24. The strucd93ist 8p eprdpae 28 saigHiresicantaining ¢ohpe¥dsi on el ement  is
positioned within a slot of said roller end assenbly. 15 25. The structure
of claim 20, wherein said shaft is positioned at |east substantially

out war dl y 5f r om sai2@. enthekatietuad ohglairhexiisereih suid dompldssiotoalemen26. The
structure of claim?20, wherein s iq rod of said 20 conpression neans has
an at |east suBSIEHTET FOPY'S F@B %ﬁdﬁ? at%7  The structure of claim 26, wherein
said springs are supported wthin said shaft along an outside dianeter of
said springs. 25 28. The structure of claim?25, wherein said shaft has an
el ongat ed i nt er ndB- bothke skueire Rhtlairn a2, iwhaseinaaid hemadissprvelement sai d

bore, said t id c ression neaps. i § a.screw neans havi ng
external thr g%g% %@a aﬁ’%ﬁg&ggé}s?%ne&gﬁ?se? 'ﬁ%ﬁgeﬁcﬁaé&qf"ﬁ'r%é‘; 'cﬁﬁe%ﬁ‘éjr eby
rotating 19ai gletkongated rod applies force against said first plate, thereby
18

24. The structure of claim 23, wherein said compression element

is positioned within a slot of said roller end assembly.

15 25. The structure of claim 20, wherein said shaft is positioned at
least substantially outwardly from said end plate along the axis of said roll

cover.

26. The structure of claim 20, wherein said rod of said

20  compression means has an at least substantially flat end.

27. The structure of claim 26, wherein said springs are supported

within said shaft along an outside diameter of said springs.

25 28. The structure of claim 25, wherein said shaft has an elongated
internal bore, said shaft has internal threading within said bore, said
elongated rod of said compression means is a screw means having
external threading that engages the internal bore threading whereby

rotating said elongated rod applies force against said first plate, thereby

18



WO 03/ 011778 PCT/ US02/ 24102 conpressing said springs and engagi ng said
secod plate against said conpression elenent. 29. A conpression assenbly
for a fibwoosoii77gover including a shaft 5 having an el orgatisd2/axbal

| engt h, which shaft is positioned outwardly away fromsaid roll cover, a
conpressi on neans housed within said shaft, said conpression neans
conprising, (a) an elongated rod, (b) a first plate disposed at an end of
said rod opposite an.exterpal .end of, said rod, c‘g lurality of
springs, and (Cti))m%{e?é'&%r?d“dglsﬁf'ﬁg%tﬁjnpt PRYpeg 83'8'0%?) ‘égl?fegﬁ Finstetfitht: and a
roll cover enddphgbssigndiemens for comunicating conpressive force from
sai d conpression neans to said end plate. 19

29. A compression assembly for a fiber roll cover including a shaft

5 having an elongated axial length, which shaft is positioned outwardly
away from said roll cover, a compression means housed within said shaft,

said compression means comprising, (a) an elongated rod, (b) a first plate
disposed at an end of said rod opposite an external end of said rod, (c) a
plurality of springs, and (d) a second plate abutting said compression

10 element; and a roll cover end plate and means for communicating

compressive force from said compression means to said end plate.
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