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*159159* FUNCTI ONAL ROLL | NCORPORATI NG A STRUCTURE OF
A LATTI CE- SHAPED FLU D (GAS-LIQUID) cU m
This invention refers to a functional romﬁwm&m\ﬂ g
of aroll axis having air-liquid perneabi nd a
roll unit (roll operative part) prOVLded—eﬂ~t
surface of the roll axis, and sustainable works for
removi ng or applying air/quuid to objects. The rol
FURCTIONALhe Homct i NBDRPORATINGOr PAr Al FRIABIRECt WE A
to absorb solutions, cleaning water or the |ike of
LAPITeSt SHREREDGTIU SRR LR\ Gt mRaly sol utions,
cleaning water or the |1 ke to objects being treated,
by controlling the internal pressure of the rol
axis. Technical Background [0002] Conventional arts
mb?ﬂating to this invention have a structure consisting
sel ected elenents such as a nunber di aneters, and

TlﬂL '119&%%5“ §ef9tfs tﬂ Oar ﬁ%cb@&ﬁ‘f 'rgf“ gon%ﬂ‘.tl?lg o@ roll aa&lssha\AMgt :;lr tlllaﬁld

unit 1tsel elng prOVI on the out

pe?ﬁ%&lﬂmggﬂén%rhc %HQImLI (l;](ﬁl 5p% th% ?ﬁ}ré &’E&’g‘%ﬁg) th{M %t!ar E&rsface of the

I mensi ons or on such

%CSH& mscB ggléle Q\tro% ﬂ)lx rgll;lgi%ﬁ agélg nIELeanr/R(%llld W& 8§'eét§ The

|spérse stri ute

roﬁqgf?t (Q'XF(Q hlln% a] r(% me 01 ateﬂ qgh u%tul otai o(r)]rb futmn c?ealnlmg

conventi ona ar unc | ona
d
e 0539 b SR dofgs e PingfF %515%“ L
) b
o 36 b Rk bR fed 3o piitoe thi Bl bres Nk “e%oﬂ

surface
axis.

591

Technical Background

[0002]

Conventional arts relating to this invention have a structure consisting of selected
elements such as a number, diameters, and alignments of pores provided on a roll
axis, ‘with the roll unit itself being provided on the outer circumference of the roll
axis together with its thickness, dimensions or the like, and based on such a
structure, the internal pressure of the roll axis is dispersed and distributed to the
roll unit, and consequently a fluid (gas-liquid) suction action is made. Also, the
conventional art of a functional roll is designed to reduce pressure loss, and to
distribute evenly such fluid (gas-liquid) by replacing an ordinary (tubular) roll axis
with a roll axis comprising a structure of fins or grooves, so that the surface

(exposed) area being engaged by the inner pressure of the roll axis of the roll unit is
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(exposed) area bei ng engaged by the inner pressure of
the roll axis of the roll unit is 1
X111111 0 ~~a i~ 11111 ~~~~~ 1~ *000002* 1l r r~
maxi m zed. [00031 Conventional arts relating to the
structure of the roll axis of this invention are here
descri bed. [00041 Conventional art (1), filed by the
same inventor of the present application, is Japanese
Publ i shed Unexam ned Patent Application No.
mmi£80216, entitled "Method of Manufacturing
Lam nated Rol |l Usi ng Non-woven Sheet-like Materia
I ncor porating H gh Repul sion and Non-viscosity, and
Lam nated Roll Incorporating Conposite Structure.”
[odd¥)s conventional art discloses a |amnated rol
i ncorporating a conposite structure consisting of a
Covbh ol GARL raXiiSe W thb s@rﬂcﬁ%‘é St tHOL411 aﬂ?@'fech%fm(r&&ﬁ}nrh% Bere
provi ded at both ends of the cylindrical axis, and
deR&ing and nultiple fine pores provided on t he
peri pheral surface of the axis, and connected to the
hol | ow portion of the axis, and a roll unit with a
fluid (gas-liquid) suction action, that is fitted
ohdjo the axis unit, and therein a through-hole being
provi ded on the bearing, which are connected to the
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e]aﬁghésebi"ukgl %& QEIP Ix n?e'&d af%gpp{p ]EAtnOgl Nog I'H(%e &%‘23 , ent(i:fled
on-woven shee .density pad) an

“Mﬁ%ﬁgds gfi(ﬁgrqu acl?/lﬁ%l%ﬁsﬂ:]ifrgl};'l ledklgolp%tser II@on svl)\QeVX gﬁer}e%-lljﬁ(g I\Ezﬂg)ial

.10 nake av

Incorporating High Repulsion and Non-v1scos1ty, -and Laminated Roll Incorporating
Composite Structure.” This conventional art discloses a laminated roll
incorporating a composite structure consisting of a cylindrical axis with an axis unit
made of retainers provided at both ends of the cylindrical axis, and a bearing and
multiple fine pores provided on the peripheral surface of the axis, and connected to
the hollow portion of the axis, and a roll unit with a fluid (gas-liquid) suction action,
that is fitted into the axis unit, and therein a through-hole being provided on the
bearing, which arc connected to the hollow portion of the axis unit. The feature of
the conventional art (1) is the formation of a laminated roll by overlapping and
compressing high-density non-woven :sheet-like material (high density pad) and
coarse non-woven sheet-like material (low density pad) to make a roll unit having
fine pores of desirable density. Thus, fluid (gas-liquid) such as water, chemical

solutions or the like, that may remain on the surface of a steel band (strip) in rapid

motion, can efficiently be removed and/or absorbed fluid (gas-liquid) suction action.



fine pores of desirable density. Thus, fluid
(gas-liquid) such as water, chemcal solutions or the
like, that may remain on the surface of a steel band
(strip) inrapid notion, can efficiently be renoved
and/ or .absorbed fluid (gas-liquid) suction action. 2
(0005) In the invention of (1), the hollow portion of
the axis unit and the pores are surely connected.
However, it is not always |ikely that the fine pores
and the coarse and |ow density pads that are nultiply
over | apped and conpressed are properly connected.

(o0tmys, apparently fluid (gas-liquid) suction action is
not fully achieved. (0006) Conventional art (2), also
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Rol | Apparatus I ncor porating Di sk-shaped Conposite
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suction roll apparatus incorporating a cylindrica
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both ends of the cylindrical axis unit, and
bearlng and mul ti ple pores that are prOV|ded on the
peri pheral surface of the axis unit and connected to
(obde holl ow portion of the axis wunit, and a roll unit
wth fluid (gas-liquid) suction action, incorporating
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unit, a mcrofi body provi out er
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a rgy% ﬁncalqa%sd&mts an axm assembly made of retainers provided at both ends of
the cylindrical axis unit, and a bearing and multiple pores that are provided on the
peripheral surface of the axis unit and connected. to.the hollow portion of the axis
unit, and a roll unit with fluid (gas-liquid) suction action, incorporating an elastic
porous unit that is fitted into the axis unit, and a microfiber body provided on the
outer circumference of the elastic porous unit, and therein a through-hole being
provided on the bearing which are connected to the hollow portion of the axis unit.
The specific feature of the conventional art (2) is that it provides an auxiliary
chamber at the junction of the roll unit and the axis unit for fluid (gas-liquid) saved
by the spacer. Thus, a similar function of fluid (gas-liquid) suction, as described

about conventional art (1) is realized.



by the spacer. Thus, a simlar function of fluid
(gas-liquid) suction, as described about conventiona
art (I.) isrealized. 3 1 1 1 (0007) However, the
above utility patent nodels still need sone

i nprovenents, such as a ,spacer structure. being
provided on the axis unit. However, such inprovenents:
will -make the structure conplicated :and nay
deteriorate the stability required to hold the rol

{oo0t. and. may cause further problenms regarding the

mechani cal strength of. .the axis unit. .(0008)
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Pat ent Application No. H05-18021G (Patent Docunent 2)
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“Application No. HO.1-841213 (Summary of the invention)
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Consi dering the specific feature of the functional
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depends on the functional property- .and efficiency of

thbRASsh@hd  unit, in other mords,hOM/to make t he

internal pressure of the roll axis work on the rol
unit. (0010)

(0008)

{Patent Document 1) Japancse Published Unexamined Patent Application No.

HO5-180216

‘(Patent Document 2) Japanese Published Uncxamined Utility Model Patent

Application No. H01-84213

(Summary of the: inverition)
(Problems to be-resolved. by:theinvention)

(0009)

Considering the specific. feature of the functional roll in ‘this invention, actual
performance highly depends on the functional property and efficiency of the voll

uriit, in other wotds, how to.makeé the internal pressure of the roll axis work on the

roll unit.

{0010)

However. even though the material of the rol] unit, regarding the density. size or the



However. even though the. material of the roll unit,

regarding the density. size or the 4 11 .: like is
defined to obtain inproved functionality and
efficiency, there may still. be sonme problens that

cannot be resol ved sinply by using such material of
density, size or the like. Contrary to what is
expected. of the density, size or the I|ike,
unfavorabl e functionalismor inefficiency may often be
likeeial defieed tq Githih) impAsveanfanstddnalic And effetency, sherenmtpadll be
for inproving the fine pores provided on the rol
soéné [srpbleink @ hhth@s@o0be FdvelvbdiRahplongl usiny hchohatehi@l ab @ity
related inventions (1), (2) and other comercially-
sizavat kigblike.f Onkd9n@al whad 1sSexpeoted i dTSthank@sitR Sier biCthe Eke,
relating to the nunber, dianeter, and alignnment of
udfferhbhle uREbRAis6A% iRETitiBRdyaM @l oftdioMENGlized. CONSI deri ng
t he nechani cal and structural requirenents, such as
strength (strength) or the like, that formthe
function of the roll axis, :the above structure stil
(obgs limtations. Thus, there are still problens
regarding the desired nunber, dianmeter and. alignnent

AObnd utfonNeheROTESmb Bl £5ARR9Gy iRE tHEHR ;yo@ WPfded bn ke roll
|ikely that the fine pores can be unif lﬁ
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conpression or the |like may occur. However, even if
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of the pre erabl e condition whereb y a rol uni t
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practically speaking, it I's necessary to redesign t
n (0 u onal
sciratl I R M A e e T

(sﬂ'Qggth) or the like, that form the function of the roll axis, the above structure still
has limitations. Thus, there are still preblems regarding the desired number,
diameter and alignment of the fine pores that cannot be resolved. Nor it is likely
that the fine pores can be uniformly allocated, and it is generally thought that loss
of compression or the like may occur. However, even if such roll units are used, they
still fall far short of the preferable condition whereby a roll unit produces high
efficiency and equal effect. Therefore, practically speaking, it is necessary to

redesign the above inventions.

(0012)
Regarding the functional rolls as described in the ahove related inventions (1) and
(2), as well as other commercially available functional rolls, when it comes to

designing the structure of a roll axis to maximize its surface area that works on the



(2), as well as other commercially avail able
functional rolls, when it conmes to designing the
structure of a roll axis to maximze its surface area
that works on the 5 internal pressure of the roll axis
of the roll unit, Iimtations of the structure and its
shape eventually nake it difficult to keep nmechanica
stability and practical utility. (0013) Regarding the
functional rolls as described in the above rel ated
infeRNApréRGS df The Midhxi{ &)the adl Wt lindisatink of thecm@ture ahd yts
avai |l abl e functional rolls, a certain basic function
shapgaedtnllytodke if Hiefichld 15 keeyneaLadal ZaBility DNEMeEtical tutiliSy.
still skeptical that the optinmum property of those
functional rolls is sufficiently exenplified, just as
the present invention conprising a functional rol
(obngor porating el astic non-woven sheet material. (non
woven sheet material of high repulsion and of

R%QFHM;!; BH08hitYonal PollsTBkRs@ideh Yh @hd 883 kbigtadhveaitehs 0f) and
orce and to maintain its original shape for a |ong
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or the Iike on the surfaces of steel b_ands (strips) in rapid motion, or to remove fluid
(gas-liquid) or the like from the highly heated surfaces of steel bands (strips) or from

functional composite sheet material, in which cross-linking elastic material is

provided on non-woven material.

(0014)

Therefore, the present invention is aimed at dispersing and distributing-the inner
pressure of the roll axis.into.the roll unit, so that the fluid (gas-liquid) suction action
of the roll unit efficiently reduces the pressure loss of the fluid (gas-liquid) suction
action, so that equal distribution is achieved. (In other words, a rational structure of
low pressure loss and high efficiency is achieved. Thus, the fluid (gas-liquid) suction

action 1s activated by the inner pressure of the roll unit, itself, to provide a structure



| ow pressure [ oss and high efficiency is achieved.
Thus, the fluid (gas-liquid) suction action is
activated by the inner pressure of the roll unit,
itself, to provide a structure 6 maxim zing the active
surface area (exposed area) against the inner pressure
of the roll axis. (Means of solving the probl ens)
(0015) The first aspects of this invention are to
provide (A) a functional roll in which a roll wunit (a
maxihdiziag theontise sefandran Ekposed penhegtihst tholdnetipiebsurebf the
action-site roll unit) made of sheet materi al
rollngRr por ati ng hi gh-density pores (fluid perneable
material in the shape of a disk) is provided over the
circunference of a tubular roll axis incorporating
fluid (gas-liquid) perneability, therein the
(MddRS bf RRahg fHRlgrotiSmeoNnected to a fluid. (gas-1iquid)
suction device with a structure for transferring the
(obm)ernal pressure of the roll axis to the roll action
site, to sustain the action of absorbing or applying

THd f¥is€l ae(p@e@t% of tHAM R n Y AStio f»ﬁmu{eqlAl) '{i@gncttﬁﬁalfxloﬂ'nq which a roll
(gas-liquid) volume, to work on the hollow portion of

udil6 foflldeti@X bife 4 LHAM SR AL kolBGhit A} Riibiesit@ R (B Rade
structure in which the internal pressure of the rol
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so that uid (gas-Tiquid) suction action is
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as- | IQUI suction action is 1 ntentional y uced
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appﬁymg g]eXdO Pgas ﬁquld w ﬂgtf co‘ﬁprollmg tlhe lf'lQnJ (gas-liquid) volume, to work

on the hollow portion of the roll axis through the roll action site, and (B) a structure
in which the internal pressure of the roll axis is dispersed and distributed into the
roll unit, so that fluid (gas-liquid) suction action is efficiently invoked, and a
pressure loss of the fluid (gas-liquid) suction action is intentionally reduced,
together with equal distribution of fluid (gas-liquid). Thus, a rational structure with
low pressure loss and high efficiency is achieved. Subsequently, the original
function of the roll unit that is worked by the internal pressure of the roll axis is
maximally invoked, and the active surface area (exposed area) of the roll unit

against the internal pressure of the inner side of the roll axis is expanded.

(0016)
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agai nst the internal pressure of the inner side of the
roll axis is expanded. (0016) The first aspect of this
invention refers to a functional roll incorporating a
| atti ce-shaped fluid (gas-liquid) guidepath structure
consisting of a tubular roll axis incorporating
multiple fine pores, and a roll unit having its rol
hol e engaged with the roll axis, made of elastic
non-woven sheet material or of high-density porous

TN @edt ARpees bflthRf indehtitiC kéfeRako GORRRELAA SIMEMcorporating a
material obtained by providing cross-linking elastic
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w1tE the aforementioned high-density porous sheet material) with a roll hole, made
of clastic non-woven sheet material or of a functional composite sheet material,
therein a cross-linking elastic body is provided on the non-woven material, that is
characterized in activating internal pressure to the aforementioned roll unit

through the lattice-shaped fluid (gas-liquid) guidepath structure.

(0017)

The second aspect of this invention is to achicve the objective of the first aspects of
this invention, and thus provide the most appropriate shape and structurc of the
cut-out portion provided in the axial direction of the roll unit, as well as provide a

structure of the roll axis with multiple pores, and fully fluid (gas-liquid)



cut-out portion provided in the axial direction of the
roll unit, as well as provide a structure of the rol
axis with nmultiple pores, and fully fluid (gas-Iiquid)
8 perneability, for actual use in equipnent, and with
t he nunber of fine pores, dianmeter of pores, or the
i ke being sufficient to secure the nechanica
strength of the roll axis. (0018) The second aspect
of this invention refers to a functional rol
permediipgy &iri avgud udeaint eqepmbrapecd fwith dh¢ gasnber gilifihe pores,
gui depath structure as described in the first aspect
digxhetehbSpdrey/ @ntholke bdiag aaffieileh? ROsceiret hatmdehgniedltst@ugth of
portion provided in the axial direction of the roll
thélfdlf axti® 1N tubularly cross-sectionally shaped with
| ow-resistance along its flow : passage, therein the
mul tiple cut-out portions are circunferentially
aligned. (0019) The third aspect of this invention is
(o) achi eve the objective. of the first aspects of
this invention, and thus. provide the nost appropriate
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provided in the axial direction of the roll unit (i
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I nner C|rcunference area of the cut-out portion of
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structure of the roll axis wth nultipl e pores to
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axl s agal nst ero action site or actual use In
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Iranmet er ores, or t suff1ci enf
alBEEYT € t he nechanical strength of the roll axis.

(0019)

The third aspect of this invention is to achteve the objective. of the first aspects of
this invention, and thus provide the most appropriate inner circumference structure
of the cut-out portion provided in the axial direction of the roll unit (i.e. the interface
area between the roll axis and the inner circumference area of the cut-out portion of
the roll unit is expanded), as well as provide a structure of the roll axis with
multiple pores to fully realize the internal pressure action of the roll axis against
the roll action site for actual use in equipment, and with the number of fine pores,
diameter of pores, or the like being sufficient to secure the mechanical strength of

the roll axis.

(0020)



(0020) 9 The third aspect of this invention refers to

a functional roll incorporating a |attice-shaped

fluid (gas-1liquid) guidepath structure as described in

the first aspect of this invention, characterized in

that the tubular inner circunference area, nmade by

the cut-out portions provided in the axial direction

of the roll unit, conprises upper portions and | ower

portions in the axial direction, to expand the inner
Thei tlatdrfaepentdf athisatmanti¢iEfréfeet tofa flretibmlerdli dprporating a

(0021) Efficiency: The art of this invention nakes it
lapRsshiypad fluud ¢fbilgueichidepparsatetdrbas dedegibéd inc@ltfirst aspect

out put power of conparably- sized rolls. Chart 1 bel ow
of $Hie Wsve nCIOR A Bdctor e ¥ &€ tHattVatub@Er ikdr cicufahattice 2rsd) ondle

the relationship between air volunme and Q In the

byCEHR VRO L O Pedtions providkdaRdht Ruxfll Ai¥ection OF @BtrollQESS, chmBrises
great loss in air volune and efficiency. On the other

ugp@NGhorthd?@ Ad 1er tfbrBodsNMEPhd QRiab RNBIdOWo dx@88d aREl inner
high efficiency in the flat Qcharacteristics. (0022)

cifcEh@bntld] a¥acuum Vacuum val ue Punpi ng Capacity
Conventional art Present invention la lla 59 kPa 5.5

kW -80 kPa

(Effect of the invention)

(0021)

Efficiency: The art of this invention makes it possible to efficiently operate the
significant output power of comparably-sized rolls. Chart 1 below shows
comparative vacuum values, whilst Chart 2 shows the relationship between air
volume and Q. In the conventional art, 1a and Ib shows a great loss, i.e. great loss in
air volume and efficiency. On the other hand, the art of this invention shows low

loss.and high efficiency in the flat @Q-characteristics.

(0022)
(Chart 1)
Vacuum Vacuum value
Pumping
Capacity Conventional art Present invention
IIa
5.5 KW Ia -80 kPa -59 kPa
(-610 mmHg) (-450 mmHg)
TIb
75 kW Ib -89.5 kPa -82.7 kPa
(-680 mmHg) (-620 mmHg)
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(-610 mtHg) (-450 mHg) Ib Ilb 82.7 kPa 7.5 kW
-89.5 kPa (-680 nmHg) (-620 mmHg) 10 (0023) (Chart
2) llallb 4- 7.5 kVV---- 3 - - ~:3.5KkWI 2-=
----------------- - - - -~ -l
~ e P R V1l -400 -600
-700 Negative pressure P, nmmHg (0024) Fluid
(gas-1liquid) Renoval Capability: Conpared with the
conventional art that is greatly affectedaiy the
(oozd)et con-dition..(see Chart:3 below), the art: of
this invention dellvers hi gh performance and i s not
(@hdre€t ed by the inlet condition, due to the
Above- n1ent|onenaeff|ciFncy As shown in Chart 4,

conpa&e@«yw.AQ{tkv abspl-ute——val ues of conditions
erfei nt he. f|UIC_T?Eh$;\‘IQUId) volunme at the inlet
miééﬁﬁgdgwm- ThisTnvent ™ Qn apparently shows hi gh
ger flor mance, ! espe't:1~a.|,r1\y wheMN\.usi ng
< 2R 2 N FNg
@ . : Ia! AN
: ' LY
3 R
; lb ‘\:
E i
K _
Z
=400 -600 -700

Negative pressure P, mmHg

(0024)
Fluid (gas-lig uid) Removal Capability: Compared with the conventional art thatis
greatly affected by the inlet-condition (see ‘Chart.3 bélow), the art.of this invention
debivers high performance and s not sffected by the inlet condition, due to the
-above-mentioned efficiency. ‘As shown in .Chart 4, com,pa.red_ with the absolute
values of conditions wherein the. fluid (gas:liquid) volume at the inlet side is low,
this invention apparently shows high performance, especially ‘when using
-comparatively viscous 'ﬂuid-(g_as-liq.uid)_.---so that-ai unconventionally higher level of

performance iswealized.

(6025)

11



conparatively viscous fluid (gas-liquid), so.thatan
unconventional Il y unconventionally higher .level of
performance is -realized. (0025) it (Chart. 3)
Internal Fluid volune pressure at inlet side
1Residu:1 fluid volume at outlet side ~K ' OUT
. Internal pressure Vacuum punp (Internal pressure
generating device) (0026) (Chart 4) Vol une of
residual fluid (gas-liquid) at outlet, g/n2 Water
flgi%3§gas-liquid) Ol fluid (gas-liquid) Fluid
(8 8%1% qui d) Volume at inlet, Conventional Present
nventi onal Present hﬁ?ﬁﬁlart i nvention art invention
1Flgidgyobms o o 26 PEFU 5 0.0 1.2 .0.5
at inlet side Residual fluid volume
at outlet side

»OUT

pressure

Vacuum pump
(Internal pressure generating device)

(0026)
(Chart 4)
Volume of residual fluid (gas-liquid) at outlet, g/m?
Water fluid (gas-liquid) QOil fluid (gas-liquid)
Fluid (gas-liquid) - : - .
Volum7 32t inlet, | ~onventional Present | Conventional Present
g/m _ art invention art invention
1.0 0.2 00 0.7 0.4
2.0 05 : 0.0 12 0.5
(0027)
Stability — I: Chart 5 shows the measurement of variation regarding surface

absorbability (g/m * sec per unit area * second) of the roll unit (roll action site) during

actual use. The variation of absorbability is affected by dirt or the like accumulated

12



(0027) Stability - 1I: Chart 5 shows the neasurenent of

vari ation regarding surface absorbability (g/m sec

per unit area second) of the roll unit (roll action

site) during actual use. The variation of

absorbability is affected by dirt or the |ike

accunmul ated 12 whilst in actual use. However, it can

be renewed by regul ar grinding and renoval

mai nt enance (dressing) of the surface part of the rol
whilst tin GétQbl uRC Ho@Bve] t@hn bk ReddW@d BT feg@lfar &Hh8ing and removal

i nvention, the aforenentioned efficiency is greatly

mEﬁ@é?ﬁHéez@ges@ﬁlgﬁof $hRrudfabOPart RRERCIAN R (b G EiBOEIn the
absorbability of the roll unit, enabling it to

ar® W3 LilsNirdeltid) t%@VﬁbreQIenB%JdOEfﬁ@féﬁ% 8 g [ﬁ?afe% hiRdl e a
conventional art. (Chart 5) Conventional art

Va%a@i%ﬁr}ﬁ)ardcfb\fe&t t!hgnsurface abeorbﬁ%ﬂlty ot% ﬁtlea?(gﬁru%tl, %}{nghng it to

ter regular maintenance Nunmber o
su@&% Qﬁlgh(lgxqg ) pé?%o@pllahlet % comlphred% tﬁ&&%eﬁt&n@hgﬁt 6
bel ow, the conventional art kely to cause
instability, such that the absorbed amount, i.e. fluid
(gas-liquid) perneability varying irregularly, and
méﬁg resi stance (vacuum val ue) increasing cunul atively.
exanpl e, a non-honogeneous |iquid such as
enmul sion oil generates high resistance

(Chart 5)
_ 3 .
5 Convent)iona] art ,8 §
=y . ) g : H
3 '5 Present invention §
] H e
E T:E‘n ‘A . o~ / . ]
< ~ H ﬁ)
FAND DO
150 w2 : .
: Standard level after regular maintenance
T ; T - T ——3 Number of
1 9 3 4 5 6 months

(0029)
Stability - II: As shown in Chart 6 below, the conventional art-is likely to cause
instability, such that the absorbed amount, i.e. fluid (gas-liquid) permeability
varying irregularly, and the resistance (vacuum value) increasing cumulatively. For
example, a non-homogeneous liquid such as emulsion oil generates high resistance
depending on the sizc of the oil component, the oil concentration or the like, or
showing non-homogeneous fluidity or the like that generates the above instability.
This invention secures the aforementioned efficiency, and provides a structure to

procure more such efficiency to the surface of the roll unit, thus resulting in the

13



depending on the size of the oil conponent, the oi
concentration or the like, or show ng non-honbgeneous
fluidity or the like that generates the above
instability. This invention secures the
af orenenti oned efficiency, and provides a structure to
procure nore such efficiency to the surface of the
roll unit, thus resulting in the 13 stable
performance as shown in Chart 6 - Conparative
steblal prafor@an@f abhshowaCeel €hati on t@adpaestichevdan®on of the
conditions. (0030) (Chart 6) Conventional art Present
ackd1¥@Abh @t ofl tiZ0sa¥n¥ codifons.i | 1.5.. E 1.0 Nunber of
norahs -60iop G : 5 70 80 123456789
1011 12 13 ; 14 15 Conventional: art Present invention
(0031) The aforenentioned effect or part of it may be
(o8%gyi eved by maximally reducing the density and
thi ckness of the roll unit, and by maxi m zing the
(Chaviser and di aneter

Vacuum value, Absorption,
il

Conventional art Present invention
- i H : : R : I :
2.04 P i '
S 151 oo
1.0 : : :
: : Number of
: : months
-G0~ ot Lo
o '.4290 D . 5
@ =4 T POy o X Opr—
i _70- . H : M 3 : N M : b
-804 f "':i"“?"‘i'----f----f--www.5' T o \ -
: ; : P : : L R o AN 5
1 2 3 4 5 6 7 8 9 10 \ 11 12 13 | 14 15
Conventional:art Present invention

(0031)
The aforementioned effect or part of it may be achieved by maximally reducing the
density and thickness of the roll unit, and by maximizing the number and diameter
of the fine pores that form the fluid (gas-liquid) permeable structure of the roll axis,
not depending on the art and structure of this invention. However, such an
invention is not practical enough to fulfill its purposes, such as mechanical strength,
the structural requirement of the roll axis, a consistent performance of the roll axis
which realizes uniform distribution, the processing quality (fluid removal

capability), or the like.

(Brief description of the drawings)
(0032)

Fig. 1 is a cross-sectional view of a functional roll as the first embodiment, partially

14



of the fine pores that formthe fluid (gas-Iiquid)

per neabl e structure of the roll. axis, not depending

on the art and structure of this invention. However,

such an invention is not practical enough to fulfil

its purposes, such as nechanical strength, the

structural requirenment of the roll axis, a consistent

performance of the roll axis which realizes uniform

di stribution, the processing quality (fluid renoval
cutapéicirctiypfereraial ihectidnked tuihBrd. ef description of the

drawi ngs) (0032) Fig. 1 is a cross-sectional view of

a functional roll as the first enbodi ment, partially

14 cut.-in the circunferential direction of turning.
Fikl Dis aZerdS-sact@n@BGies @F b f@ftéibnalirelVaotheshiktiOfbdddm ahe.

roll. as the .first. enbodinnent. Fig. 3 is an

enl arged view of the fine pores.of the roll axis and

| atti ce-shaped. fluid (gas-liquid) guidepath
Fifl D1eiN@l1 R @ SEAW & t86 Fin® Po SR IE Shedidll 4 S(RktIRFDBIH Buid

branching guid.epatli), laterally viewed by partially
(g&ML&iMT LR pSihd € nsdthh1aGfeskiiRCactdn sPAE. BndSinEONN pressure

in-Fig. 1. Fig. 4 is an enlarged view of the major
brRREHi AP PuidSp 2RO Miedally Fidhed hyFlaiiall bitiaR cediad Sadhhfies A

view of the high-density porous sheet naterial as
AP M Usgdg 0 - al | enbodi nents. Fig. 6 is a

partial ly-cut and enl arged cross-sectional view of a

maj or structure, showing the internal. pressure

branchi ng gui depath of the 'functional roll, as the
FSFANY SR FEOL ufeSnfb FEHEN al SAGIH Ak, the surface

f the rolF. unit. ki g.. I'S a pa.rtiaay-cut
cross-sectional view 'of the functional roll as the
third

Fig. 5 .is .an enlarged side view of the ‘high-density porous sheet material as

commonly used in.all embodiments.

Tig. 6 is a partiallv-cut and enlarged cross-sectional view of a major structure,
showing the internal pressure branching guidepath of the functional roll, .as the

second embodiment is directly reaching to the surface of the roll unit.

Fig. 7 is a partially-cut cross:sectional view of the functional roll ‘as the third
embodiment, showing another type of internal pressure action space (having an

upper and lower portion provided on the cut-out portion).

Fig. 8 is an enlarged cross-sectional view, showing the major functional part as

shown in Fig. 7.



enbodi nent, showi ng anot her type of internal pressure

action space (having an upper and | ower portion

provi ded on the cut-out portion). Fig. 8 is an

enl arged cross-sectional view, -show ng the mgjor

functional part as shown.in Fig. 7. 15 Fig. 9 is a

partially-cut cross-sectional view of the functiona

roll as the fourth enbodi nent, show ng the

concavo- convex shape provided on the outer

circunferential area of the |l ow density porous sheet

material, to expand the circunferential area. Fig. 10
F1% S9 3¢ ﬁaﬁatrtlﬁjl}} YatCbssCdeO8sims 86dw oNake Mire¥ibdl roheas the fourth

unctional roll as the fifth enbodinent, show ng the

enfolmhdrter 8wl  elel €@GhiR0-chbivedhistibpd hﬁrdvﬁwdd%ﬁhSi thy outer

porous sheet material is projected into the interna
ciRl ARSI gl a8leh OFF BRARSR-ddDslly pblolsS siddt @RhRFEGE oY bAYMNd the

show ng the nmajor functional part as shown in Fig. 9.
anh&ﬂw;%Hu§I@1partlally cut cross-sectional view of the

functional roll as the sixth enbodinment, in which a

space structure of the internal pressure branching

gui depath is made by conbi ni ng a hi gh-density porous
Fléh?§t1$ qalgaﬁ{lhfﬂr cu@%s@&gﬁm villh 9Pt rﬁ§1‘1§t%n91°[d?“§s sheeitn

material, incorporating circular pores. Fig. 13 is a

en%o%né/ﬂteé%o%né e cﬂh%fe@@xﬁﬁﬂ e RUNAHSVIROERE 16@%&@ pOrous

|ncorporat|ng the circular pores as shown in Fig.

sh%%r m éegla ljsg)ﬁég?ct?% ﬁ% Eﬂealh{;] cs%{lﬂesac‘cé%ggﬁéc%nal vi ew of

unc as t ent odi nent, in
whi ch a space structure of the i nternal pressure
branching action guidepath is made by conbining a

h dens or ou she% mat erel al, - ALOLIHGS

Fi : { 9.

1ﬁ| n I l?wi L? o) Jlg]lg f)e maio? rfﬁl‘?ﬁtl,ongﬂ%rrgs %‘}Qt nm Fig.
ci rcul ar pores and a

Fig. 12 is a partially-cut cross-sectional view of the functional roll as the sixth
embodiment, in which a space structure of the internal pressure branching
guidepath is made by combining a high-density porous shect material, and another

high-density porous sheet material, incorporating circular pores.

Fig. 13 is a side view of the high-density porous sheet material, incorporating the

circular pores, as shown in Fig. 11.

Fig. 14 is a partially-cut cross-sectional view of the functional roll as the seventh
embodiment, in which a space structure of the internal pressure branching action
guidepath is made by combining a high-density porous sheet material, and another

high-density porous sheet material, incorporating circular pores and a

16



1. 6 concave-convex shaped inner circunference area
expanding the circunferential area. Fig. 15-1 is a
partially-cut and enl arged cross-sectional view of the
maj or structure, as shown in Fig. 13, show ng anot her
type of internal pressure action space (having an
upper and | ower: portion provided on the cut-out
portion). Fig. 15-2 is a side view of the high-density
porous sheet material, as shown in Fig. 13,

conqyerporatshaged ey | cicupfirencearnga expanday déhe gigemierential
shaped i nner circunference area to expand the

area.r cunf erence area. (Preferred enbodi nents of this
i nvention) (0033) Enbodinents of this invention are
her eby described. referring to the drawi ngs. (0034)
Fig. 1 is a functional roll as the first enbodi nent

Fighowi 3G garplallf-c@ dnd-edildrge CerosSseseaial oieal of thewagir structure,
circunferential direction B. In Fig. 1, interna

as¥he& 6 ik Big. 18chbwngspater lypesf frasmatpi®gsure action space (having
cross-sectionally tubul ar shaped cut-out portion 2,

ad @SR ahy 1oét pbRBnipaciededsddr thaeet-ab poftidt) gh- densi ty
porous sheet material 300, incorporating roll hole
301 nmade of elastic non-woven sheet material wth
appropriate wwdth Al (large dianeter), or functiona

FigOIMPOS 4 6id8 RRS! offMb @fdhddensity p¥dduE Bhéut assedialnkd sipwn in Fig.
el astic material is provided thereto, and

15 i O 84 1?%7&90\1429%(955 LD R cakcal @ bdnvex isBapkd iBh@Vdidb@ehference
through roll hole 301 of sheet material 300. And

@i kd LRbed T GrRAKESn& {88 @ 17 structure for fluid
permeability) are provided on circunference 400 of
roll axis 4.

(Preferred embodiments of this invention)
(0033)

Embodiments of this invention are hereby described referring to the drawings.

(0034)
Fig. 1 is a functional roll as the first embodiment showing a partially-cut

cross-sectional view of circumferential direction B. In Fig. 1, internal pressure

action space 1 is formed by cross-sectionally tubular shaped cut-out portion 2, made

by cutting inner surface 3b of high-density porous sheet material 300, incorporating
roll hole 301 made of elastic non-woven sheet material with appropriate width Al
(large diameter), or functional composite sheet material, in which cross-linking
elastic material is provided thereto, and circumference 400 of tubular roll axis 4

provided through roll hole 301 of sheet material 300. And multiple fine pores 5 (as a



b

Also, roll axis 4 is forned by axis unit 4a in a
tubul ar (cylindrical) shape having hole 401, retainer
portions 4b, 4b provided at both ends of axis unit 4a,
and bearing 4c, 4c (i.e. bearing support)

I ncorporating communi cati ng hole 402 at one end. As
shown in the third enbodi nent of Figs. 5, 7 and 8,
tubul ar inner circunference area 200 of cut-out
portion 2 of internal pressure action space 1 is nade

stBfct HRASS ﬂ@l@rﬂ(:‘:'rﬁ@abﬂg@) @péjplﬂoQYé@H oﬂQﬁltchﬁ’l@ergxbceJ Dot B0l axis 4.
direction of X-axis, to enlarge inner circunference

AIRY 8811 4kis 4 & foeHbd ) %91%%@{ 2511? gftuwgy k@rmaxn&@r shape having

circunference area 0, as make

hdfd 9515 reﬁgﬁﬁa{‘ ?&@1' hy 11& l&%%r@xﬁde%@%%tﬁ%&d& olf §§1§ utlltqla and bearing

(gas-l1quid) resistance, accordingly to ekxpand

ol G ar e ?@2“?5&3%%%”‘@&%“&@%%} £ 20 TR fre.
o the i ﬁﬁﬁ%{* TSR agéeﬁngkﬁ? hF e oo
8ol WL fon%?ah greg@a cr{ 6 ALY ol BXLs 8,
9P LA et 20 ) RS g L0 PEIR0R a2 U e

. nent r act|cal use and co isin
a7 R S B SRR E gt e Rl f R PDt il & o
fine pores cure,the | th of
=14 fhefiieg Sogtlonp By RREHE e Wi TsaAeiE e Bl Bl g
cross-sectional tube exte d rd t he
a%@?%&%? 8n8xW§£%6P%éﬂ*F rd“?hg %ﬁ%& axis 4 and inner
C|rcunferent|al dlrectlon dial direction. Y)
cireyferppgeearss 1200f ol QR PRF éqgﬁ PED umfpérﬁﬁe#%#éed phoge.
cut-out. portion 2 | | ti ovi ded i.n
expApdnE RGPS S&Fma%ai éé‘w"éﬂ shgpe @3@\3 8yt PQripR ¢ ggfl/or the area of
pressure action space 1 is connected to_interna
thﬁﬂ@%@ﬁ%“’btrha’ﬁgl'ﬂxﬁcg4 mgkes it possible for example to improve the fluid

(gas-liquid) suction action and to propose a structure of the roll axis that is
preferably used as the actual equipment (for practical use) and comprising a
sufficient number, diameter or the like of pores (i.e. fine pores 5) to secure the
mechanical strength of roll axis 4. Also, the cut-out portion is in the shape of a

cross-sectional tube extending toward the X-axis, and is formed toward the outer

circumferential direction (radial direction Y) of roll hole 301 of sheet material 300.

Furthermore, the cut-out portion 2 is multiply provided in circumferential direction

B.

(0035)

Internal pressure action space 1 is connected to internal pressure branching

18



L

gui depath 6, consisting of |owdensity porous sheet
material 7 (sheet material 7), having roll hole 700
made of a piece of elastic non-woven sheet materi al
with an appropriately small width A2 (i.e. snal
di aneter), or functional conposite sheet material in
whi ch cross-linking elastic material is provided on
non-woven material. And sheet material 7 (interna
pressure branchi ng guidepath 6) is provided

guli d¥peEIC 8,0&akiRGhY oPlowEdtnsi®H bofdQk shed ntatetiAl BI¢Mkt material 7),
pressure action space 1), to becone part of roll unit

ha%ing™oBCholS NEE AR LE hiddce bf leMhistif @ofitwoStn SHAROGH JTBAL WAB an
cut-out portion 701 of a simlar (scaling)

app8dRlat QP Shial Wk AQUS 2.0 a1P 8 alrl e08}), 2orHunbtiin@! Bethposite silget

pressure action space 1. However, as shown in Fig.

mQt/fentahﬁl \flllngltl Eo@é‘ﬁ%hg@ﬂgbm ﬁ?&%&&‘# ?sdpropﬁgé bR Ror- Qa%vér§matenal

provi ded to reach cut-out portion 2 of internal

AR 88U Riadhidl ON (BRAGEI bressSR 'bnﬁichmgoﬁul'dgﬁtﬁn@eis provided
extended portion 702 inproves the flurd (gas-1iquid)

1n§el118joés‘?£ﬁ'1y %ﬁtéug-gu@ﬂg'mt)f? r2n(§nt(3 1 tréééﬁfeuﬁc‘%logfsgﬁ&e?)t to become

becone I nterna Fessure nch

pIHLASRTL 36%';3841@%9@{&5913{& Ak Gir %rmk%ﬁ t%xgggutau?ﬁt, portion

equi prent reover exten pOftIOﬂ

-/(ﬁp&r Oﬁ\ﬁf‘l% (?c‘dhﬁ%"r% 13RSt vﬁ?hl c&'t”d fulp%ména.'zt F%tg '1tprés§ure

draw n ossibly ma

acggn Sp ceg{]I l%) 9&%} srh%\cvli'lur eFlg fl(wg)k‘ %lbe hﬁﬁ crlmoldirﬁjent extended

SUCt on aCtI ernal press

pQADSHL DY AU O M oo BT 2L e ﬁes%umsycfufoegsace L

MebrE < ¢e venent

M e T

bt Byl Sy AT PRS0 e i s
R LG AT IS5 ot S
LR A 390300 o, 21200 0%, Sl TSR (2P o
1ntg%%wm%)EWMp%ﬂMymdwanmmsgmﬁmMsﬁmmmlnwmmtm
fluid (gas-liquid) suction action of internal pressure branching guidepath 6 will
dircctly work on surface 3a of roll unit 3. Furthermore, such improvement in suction

action can reduce for example the capacity of suction power, thus realizing energy

conservation or the like. (Other embodiments also have similar benefits). -

(0036)
The first embodiment in Fig. 2 shows a structure forming internal pressure
branching guidepath 6 in combination with five pieces of sheet material 300 and one

picce of sheet material 7 {as one example). In Fig. 2, it is illustrated by an actual



19 line that the five sheet materials arc conpressed,
so that the shape of both side surfaces 3c is
changed. (0037) The second enbodinent in Fig. 6 shows
a structure in which outer circunference 703 of sheet
material 7 reaches surface 3a of roll unit 3, so that
the suction action works on the entire circunference
of roll unit 3. This enbodi nent can al so. provi de
anot her type of nore significant structure to activate
lidehthat kthe tivd gleet Imatepiale)ars v@hpressedasd tioin thé shaieesialh side
pressure branchi ng gui depath6 directly to surface 3a
sudfacdsOiclis thtinged. COther features are pursuant to the
af orenenti oned exanples. (0038) The fourth enbodi nent
in Fig.9 shows a structure in which a chevron, wave,
or other concavo-convex shape is provided on outer
(ogsmcunf erence 703 of sheet material 7. Such a
structure makes it possible to-expand outer

THel deeoHd SLEIM LAt AIT8E. 6 £Rovdf a QULELrLid & HITh DR ErcdPorence
t hus extendi ng the suction action and inproving the

703U 5hR ndRLHAN7 AlacRAY fuRGEe §§of ro‘ﬂfurﬁpb | soWRht th% sugn;}?&tlon
features are pursuant to the aforenentioned exanpl es.

w &rQQ 39 )the é?tn‘g %ﬁ‘glrnhﬁ?gm@ Q@Ycﬁ} uxlup sefia lem@E)&%n%HE @arggltsé) Bﬂ)wde
space 1 and internal pressure branching guidepath 6

an%h?er(‘t&;?esé‘rhbl%'%h%}ﬂﬁé%@' &QEUQPéJEbd&%a&V&Qtﬂﬁ% k@ésthnm) Bfction
['attice-shaped gas- I qui d) gui depat h” 8,

acflnxq @ﬂflkd}nﬁ d%less%re ﬁx‘gng}}]g% gt%depa!tﬁ%tdﬁr%g 5&%@&05 !Jayé)fqi)ll unit 3.

I qui gui d Accurat ey and pr oper

O&RF ﬁ:ecl%rggalte%lgfguant to the aforementioned examples.

(0038)

The fourth embodiment in Fig.9 shows a structure in which a chevron, wave, or
other concavo-convex shape is provided on outer circumference 703 of sheet
material 7. Such a structure makes it possible to.expand outer circumferential area
Z2 of outer circumference 703, thus extending the suction action and improving the
suction ‘action of surface 3a .of roll unit 3. Other features are pursuant to the

aforementioned examples.

(0039)

As described above, internal pressure action space 1 and internal pressure
branching guidepath 6 are cross-linking and compounded, eventually forming
lattice-shaped fluid (gas-liquid) guidepath 8, as shown in Fig. 3. In Fig. 3,

lattice-shaped fluid (gas-liquid) guidepath 8 is accurately and properly connected to
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multiple fine pores 5 of roll axis 4, so that for
instance the internal pressure of roll axis 4 is
activated toward i nner surface 3b of roll unit 3
facing inner surface 3a of the roll (inner surface 3b
facing outer circunference 400 of roll axis 4 and has
aroll hole 301), and also has the feature of
di spersing and distributing the internal pressure,
t hus enhancing the fluid (gas-liquid) suction action.

m Ml @i BYrEs 5 BL1tbll axidlh, $b thAAUb PRtRke tHIEINtdHhEIFI8dsure of roll
pressure is provided on surface 3a of roll unit 3. In

ax® D&Y actMRfed SowBMCRARENGLBIRABD RE eSBUHie 36hdihE iRt kirface 3a of
functions as a preferable action to roll unit 3 (the

the @bl (iR%dr QAFFaSd 3thcinp Bt r *dc Gt Glc8Bb0 HUBA KRN £RANhas a roll
reduce for exanple the capacity of the suction power,

hdid) Ab 4B ealli AL PR WAt ERNFELNALAR A &Bﬁluulnkag -thé %fb‘f'ﬁal
I ments al so have simlar benefits)
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of roll axis 4 to form up a lattice shape, so that lattice-shaped fluid guidepath 8
(fluid guidepath incorporating a lattice-shaped structure) is integrally formed. The
structure of the internal pressure covering the complicated porous structure of roll
unit 3, and the fluid (gas-liquid) suction .action and entire roll unit 3 is greatly
rationalized and simplified to reduce the number of parts, and naturally contributes
to cost reduction and energy conservation. Moreover, in no small measure, it
practically and efficiently contributes to maintaining mechanical property and
stability. Furthermore, a pipe (not shown in the drawings) to internally activate a
suction action, is connected to hole 401 of roll axis 4, through communicating hole

402. Thus, the suction action working on roll axis 4 effectively transmits the fluid
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21 (gas-liquid perneability) suction action running
fromfine pores 5 to lattice-shaped fluid guidepath 8
(frominternal pressure action space 1. to interna
pressure branching action guidepath 6), and the
surface fluid (gas-liquid) suction action of rol
unit 3 is activated when the internal pressure of rol
axis 4 is used as negative (vacuun) pressure. And the
sucked-out fluid runs in negative pressure through
(ghaliduig eghapaiyf $ustion getidhepanihgSrdrh fihe pBads FtoasSite €haped
branchi ng guidepath 6 to internal pressure action
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roll axis 4, so that the suction action of fine pores
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shown in Fig an el astic non- vvoven sheet
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cross-linking elastic material s provid
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shape o oug nut avi arge di anet er inner
surface 3b-1 of circular hoIe 301b cut out in the
outer circunferential direction of roll hole 301 of
(?gﬂl axis 4. The sixth enbodi ment is one exanpl e of
orn1ng Iattlce shaped fluid guidepath 8, conbined
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external side (outer circumference 400) of fine pores 5, provided on roll axis 4, so
that the suction action of fine pores 5'is improved. In this case, mechanical strength

of roll axis 4 should be ensured.

(0042)

The sixth embodiment in Fig. 12 is sheet material 300a (as also shown in Fig 13)
made of an elastic non-woven sheet material or functional composite sheet material
in which cross-linking elastic material is provided on non-woven material, and
sheet material 300a is in the shape of :a doughnut having a large diameter inner
surface 3b-1 of circular hole 301b cut out in the outer circumferential direction of
roll hole 301 of roll axis 4. The sixth embodiment is one example of forming
lattice-shaped fluid guidepath 8, combined with sheet material 300a and

aforementioned sheet material 300. This example shows that one piece or



22 multi-layered pieces of sheet material 300a is
provi ded between one piece or nulti-layered pieces of
sheet material 300. Thus, each side surface 3c of
adj acent sheet material 300, together with circular
hol e 301b, nakes space 9. Space 9 also becones
i nternal pressure branching gui depath 6 (extending
toward the axis), comunicating and sinultaneously
cross-linking with internal pressure action space 1
m alfiel apearkd ngedeatof | sheets hapethl f 300k dis grrodidpd thetvi:enTous pideheor
structure in which space 9 is alternatively used,
mulfistheadd @iecad 6ff @ideNink AR 30Nt EUIabachr L&SLrércbI3aRE Adjagent
gui depath 6, can elimnate the use of sheet nmateria
shéet hhtesial sedith@thdd Witk UGt ul9Nhsld 30T Shaket QP43)9. Space 9 also
Furthernore, Fig. 14 shows the seventh enbodi nent
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seventh enbodi ment is sheet. material 300a as shown
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concavo-convex shape is provided on inner
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3b-1 to make circular hole 301b, to expand inner
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and to expand and i nprove the suction action of

e SMphare 38 efhifRb thdiMetof 3hecPniREriall 2 AW 181iA € reduction in
pursuant to aforenentioned enbodi nent 6. Al so, Fig.

15-1 shows a structure in which the seventh
enbodi ment i ncorporates upper-portion 2a and the
| oner portion 2b of the aforenentioned third
enbodi nent. Its feature is pursuant to the third
mﬁﬁgodinent. (0044) To recover the suction action of
e functional roll and to renew its production, rol

Furthermore, Fig. 14 shows the seventh embodiment derived from the
aforementioned sixth embodiment. The seventh embodiment is sheet material 300a
as shown in Fig. 15-2, in which a chevron, wave or other concavo-convex shape is
provided on inner circumference 3b-2 of large-diamecter inner surface 3b-1 to make
circular hole 301b, to expand inner-circumferential arca Z3 of inner circumference
3b-2, and to expand and improve the suction action of surface 3a of roll unit 3. Other
features are pursuant to aforementioned embodiment 6. Also, Fig. 15-1 shows a
structure in which the seventh embodiment incorporates upper-portion 2a and the
lower portion 2b of the aforementioned third embodiment. Its feature is pursuant to

the third embodiment.

(0044)

To recover the suction action of the functional roll and to renew its production, roll



23 unit 3 is taken out of roll axis d and. processed

by cutting (Sanding), or chemcally treating it or

the like. Thus, it is actually useful in recovering

the function of internal pressure action space 1, the

function of internal pressure branching guidepath 6,;

or the function of fine pores 5 as well as recycling

them (Explanati.ori of the parts) (0045) 1. Interna

pressure action space 2. Cut-out portion 200. Inner
wifit B GEHkeR BOCES RIARIs 4 4Ad phiRPREd PPlitiHy @Pndik@WEI chemically

portion 3. -RolL:.,unit 300. Sheet material :300a_
tSheetit dredeni@l Thadflic iRAUctudlo! ®efil 3@ R coveling Uharfuh@ldd of

3a. Surface 3b. inner surface 3h- 1. Large-:dianeter

ing&ﬂgr Fflﬁﬁﬁ’@ iod dpABEN, Ghe FHASRMCHC tredSral Srb&usU b AfkBing
. 0 axl s

guidepath 6,.0r the furiction of fine pores 5, as'well as recycling them.

‘(Explanation of the parts)

(0045)

1. Internal pressure.action space
2. Cut-out portion

'200. Inner circumference area

2a. Upper portion

2b. Lower portion

3. Rollunit

:300. Sheet material
:800a.  Sheet.material
301.  Roll hole

301b.  Circular hole
3a. Surface

-3b. Inner surface

3b-1. ‘Large-diameter inner area

3b-2 Inner circumterence
3c. Side-surface

4. Roll axis

400. Circumference
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400. G rcunference 24 401. Hol e 402. Conmuni cati ng
hole 4a. Axis unit .lb. Retainer 4c. Bearing 5.
Fine pore 500. Recess. 6. Internal pressure branching
gui depath 7. Sheet material 700. Hole 701.
Cut-out _portion 702_ Extended portion 703. CQuter
circunference .8. Lattice-shaped gas-fluid
(gas-liquid) guidepath 9. Space Al. Wdth (Large.
di aneter) A2. Wdth (Small dianeter) B.

400 rciisleerential direction X Axial direction Y.
Radial: direction Z 1. Area

402, Communicating hole:

4a. Axis unit

1b. Retainer

4c. Bearing

5. Fine pore

500. Recess.

6. Internal pressuré branching guidepath

Sheet material
700. Hole
701. Cut;out-portion

702. Extended portion

703. Outer circumference
8. Lattice:shaped gas-fluid (gas-liquid) guidepath
9. Space

Al. Width (Large. diameter)

2. Width - (Small diameter)
B. Circumiferential direction
X. Axigl direction
Y. Radial :direction
Z1. Area

Z2.  Area

Z3. Area



Z2. Area Z3. Area 25 What is clained is: 1. A
functional roll incorporating a |attice-shaped fluid
(gas-1liquid) guidepath structure consisting of a
tubular roll axis incorporating multiple fine pores,
and a roll unit having a roll hole engaged with the
roll axis, made of elastic non-woven sheet material
or of high-density porous sheet material of a
functional conposite sheet naterial obtained by

WRAOY il &r oss-1inking elastic material onto the
non-woven material, therein the roll unit conprises a
| atti ce-shaped fluid (gas-liquid) guidepath structure
to activate the internal pressure of the roll axis,

1.t RGundtdinbi 661 QH@Q&Qaﬁhﬁj i01{t88s sHdpadi #id JuhdBpann guidepath

structure being fornmed by an internal pressure action
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the <circunferential area of the roll and in th

roﬁ)ﬂr@t! héjdlﬁé Gtb mlof%fentgggedr Plth tHE 'r&]l ais \Bhbe @§e]aﬁ|ﬂ: non-woven
i nternal pressure branching guidepath which is
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provi ded |n t he radla direction of the roll unit,

sh %'uRgrl g)e'}?tb\tl&n%ofzﬁgsc‘hﬁﬂﬁ te1nald ehl@rial onto the
npare he af orenenti oned i gh-density porous
no%hg&lennﬁ}a%ﬂ'%l )thtwehh e’ ?Jlll 19 €om P’ﬁg& of lgtlgé'g né‘é;ed fluid
non-woven eet teriral "or of a nct i onal osi t
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e non-woven nater I al
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ore |one rou I ce-

P rfefﬁﬁ"c? |%g’§$-?po%w :j%]%eo:é%gasgca% E‘étstgg UEC: ;J |r ?%Chs hagé mw?kfd g the
cu(c% %erentqgl dr)ea gy ‘éhg:er and in the axial direction of the roll unit as well as
an internal pressure branching guidepath which is connected to the internal
pressure action space and provided in the radial direction of the roll unit, made of
a lower-density porous sheet material (compared with the aforementioned
high-density porous sheet material) with a roll hole, made of elastic non-woven
sheet-material or of a functional composite sheet material, therein-a cross-linking
elastic body is provided on the non-woven material, that is characterized in

-activating internal pressure to the aforementioned roll unit through the

lattice-shaped fluid (gas-liquid) guidepath structure.

2. A functional roll incorporating a lattice-shaped fluid (gas-liquid) guidepath
structure as described in Claim 1, characterized in that the cut-out portion provided

in the axial direction of the roll unit is tubularly cross-sectional shaped with
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structure as described in Caim1l, characterized in
that the cut-out portion provided in the axia
direction of the roll unit is tubular]y
cross-sectional shaped with 26 |ow -resistance. al ong
its flow passage, therein the nultiple. cut-out
portions are circunferentially aligned. 3 A
functional roll incorporating a lattice shaped fluid
(gas-1liquid) guidepath structure as described in.

lovh@idthdoe - AhR Acti®MW paSkakd) dhBAkn tthe iwhpleadutionD§bitions are
circunference area, made by the cut-out portions

cinPhArkdathiieniikher axial . direction of ,the, roll unit,
conpri ses upper portions and | ower portions in the
axial direction, to expand theinner circunferentia
area. 27

3. A functional roll incorporating a lattice-shaped fluid "(gas’-liquid) guidepath
structure as described in Claim 1, characterized in ‘that the tubular inner
circumference area, made by:the-cut-out portions provided in the axial direction of
the-roll unit. comprises upper portions and lower portions-in the axial direction, to

expand the inner circumferential area.
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