.defl ection menber. Throug

, 4567e3eQvgQ acOdf 6gTVg2RI , 21 JANUARY 2003 *166166* ' WO 00l 09803

PCT/ US99/ 18594 . *Goooogm\ % APPARATUS FOR MAKI NZ3 JANRERIEIB NG
BELT FI ELD OF THE | NVENTI i nvention generally relates to
paper maki ng belts useful in papsswsaki ng nmachi nes for making strong, soft,
absor bent Wwap®pIse? oducts. The invention is al so concerned W pgdrmasegnkspyad of
maki ng such papernaking belts. Mre pargicularly) the invention relates to
paper maki ng belts conpmummumwmi nous framework and a reinforcing
structure joined there ND OF THE | NVENTI ON Generally, a

paper maki ng process incl udesoseveral steps. Typically, an aqueous slurry of
papermaking fibers is forned into an enbryonic web on a foram nous nenber)

such, for exapROTCESS ANDAPHARATUSHFOR Nﬁkmetﬁﬁp'ER]eANIN@BE‘Lbﬁg of the

paper web on the Fourdrinier wire, or formng wres paper
carried through a drying process or processes on another piece of |,
papermaking clothing in the formof endless belt which is often different

fromthe Fourdrinier wire or form &V\nres This other clothing is commonly
referred to as a drying fabriklE4D 6 THEAMNYVENTHONweb is on the dry| ng

bel he dry. d |
STy hg by b1 St pthasit BivEred, BERERS, fARes 18 Hiedanekiih ‘SR dkefflin or a
conbi nat' SpdIGY madhindd PoIOfaRing efruwgs@ﬁ 056§§:%%n@?‘é§bﬁ§%’d@d?§' The

commer ci a |zed by The present assignhee) the drying fab y conprise a
so-cal | edmdehhmns alsoreohesrniedvivith @ methodscopialdhgd suchnwaperntking belts.
conti nuous, and referabké atterned and non-random network surface which
defines aMoreirea F‘;’ab'y dhsc tions gelatesy tPrBﬁPGH@aM\St teaits d epmpeisingn a

condui ts. ébs‘lrioei{)”l’?éhgﬁkw a}\P gﬁﬁto%gn WrJ® éa}ggc{jl se a plurality of

di screte protuberances 1So one ano bstantially
conti nuous defl ection condU|t or be sem - contlnuous (i. e., conprising a
conbi nati on of the continuous and di screte network The enbryonic web is

associated with the defl eBAGHGROMND OPiFHEgNVEGNTION JANUARY 2003,

U the web ar cCRBPIAIY: qPeRe A RRBE AAcLRY 1B 0888 CinetsL ARRSL BPFY. dlbved
fromthe xeheddy Sgfy bh@afé@frﬂrﬁmng)rﬁbewwwﬁnea hftyvelh bhﬂﬂybﬁ.cdhésdo@@

foreshortened, if desired, by creping. Deflection of the fibers into the
def | ect i oforaminhuist memberh@us plomexamplecas achoundriniadwired Bter ftbe nmxnahpl e,

th I t f diff tial fl to t

(e prof elCTENIh S 1o AAPSL AP o, e HauPRARER Wigh ook dPERG WiostRoPaRET web

to afl U'QeBréséﬂfriédd'tﬁrfo%?ﬁ”b' abyih r&%@s&“@r r8LE8s @Wn' gnsma?f?ghagof he
air- d paper webs nay according to

any commpayemamu@glelbthmg |nrtberfpunaufe&hdhmsabeltbyhacbﬂso&ane‘hﬁérﬁnt frahethes:

No. 4,529,_480 i ssued . to Trokhan 5. No. 4,637,859 issued
to Tr okhaﬁowﬁr%ﬁf wigg) O 1%7'"9%"3% %zﬁ 8@5{@ q?%m is gorampnly seferred tas on
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dewatering process can lnvolve vacuum dewatering, drying by blowing heated
air through the web, a mechanical processing, or a combination thereof.

In through-air-drying processes developed and commercialized by the
present assignee, the drying fabric may comprise a so-called deflection member
having a microscopically monoplanar, continuous, and preferably patterned and
non-random network surface which defines a plurality of discrete, isolated from
one another deflection conduits. Alternatively, the deflection member may
comprise a plurality of discrete protuberances isolated from one another by a
substantially continuous deflection conduit, or be semi-continuous (i. e
comprising a combination of the continuous and discrete network). The

embryonic web is associated with the deflection member. During the



General ly, a nmethod of making the deflection menber conprisgs AﬁBE&W&ﬁ? a
coating of liquid photosensitive resin to a surface of a foranlnou

el enent, controlling the thickness of the coating to a pre-selected vaIue
exposingthmwmnating of the liquid photosensitive resin tpcriugbd/18504 an
activating wave-length through a mask) thereby preventing or reducing
curing of selected portions of the photosensitive resin. Then the uncured
portions of the photosensitive resin are typically washed amay by shower s.

vef or BapenTaRLlY RS, Ris. Bagehakil fostS i tnfiiep BEF AR ntSHR ", L e
Apri | d@ecti&S Toreiulteharsd waer & remévé@&ré}ﬁ%el weHefhrdudty tife d%?l%étléﬁ
Tr okhan; 5,098, 522) issued March 24) 1992; 5,260,171, 1ssued Nov. 9, 1993

to Smeokdsis. efr hel webs s iy ajed ende foreahortaned 9tfadesirex, ok aoTepmg328, 565,
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i ssued Cct. 22, 21 JANUARY 2003 WO 00|09803 CTl US991t 859d 1996 tO

Tr okh&xpesing the 5we94t0791) fluid spres s idiffentiad diraughTitbe hdrying fabric
5,628, 876 Lssugﬁi Q/ayl 1997 to Ayers et al.; 5 679, 222 issued Cct. 21,
1997 COMRISIRY lec MR- 041 i ssued Feb. 3, 1998 to-Ayers et al .

the di scl osgigaghlainbiied ﬁﬁ’%h!ﬁé%? R4\2b& Inige ckoding W SABNESmtBHIL e curi ng

of the photosen3itive resi e an e trve ‘way o king the
paper mskigredoent]) ircospanatéd ffmmnrmhnyorédremiehws drateptsoNGt 4 5RE480Nt | nuey.
Now, it is beI ieved that the defl ection nmenmb may be made by at | east

sever dstfichia TrRkthamenwiile 164988 NecdLi: 359 '$?€ﬁ.ﬁ te Troihagsenotan he
o ovi 29 21980 o M, SIS Pstued to' SrBOSKIT 4l oo RBVEYS; Tidee: "Kifni ng o

desi r 7259t 664 nns%hea {o Wrdkrfa?ﬁ e al.nod JiwledRHY 1988beand a06. shergtzansferring
the resin fromthe nol ding nenber to the reinforci ng structure and

sol i d|l$§uetgt0theSp|atetei ctasa1n 19870t her obj ect of the present invention is

to provide cess t du es e .a nt of the resin required to
.constr uctG? aﬁ&p@r’ﬂﬁ i&ﬁ F’?ﬁoé'oo{‘ MSTAPET EPMEIISES %@PW%Q &hd a

pat t erd&%%npeéf g f %%‘r’i&‘itlvét fesin 3804 h§|ﬁ|§9@é et aOfforraFﬁrr\ §SQBPnérﬂvent' on

is to provide an apparatus conprising a noldi ng nenber ormn
desi r aonérofiang: dhen thicknkss rafsthre aodting bmem(pre-ls;elaatedlaiawei agpcbehegpma er ned
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of t heHdgsensive résine Thenrthei wieslirad Porteas dfothenpliotodensiiadabsmkang bel t
conprising -a reinforcing structure and a resinous franmework joined )
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5,654,467, issued Sept. 10, 1996, to Trokhan et al.; 5,566,724, issued Oct. 22,




21 JANUARY 2003 4 (d) continuously noving the nol ding surfacgngiryeoos
transport velocity; (e) depositing the flowable resinous material into the
nol di ng pockets of the nolding surface; (f) continuously transporting the
reinforcing structure at the transport velocity such that at |east a
portion of the reinforcing structure is in a face-to-face relationship with
at | east awﬂﬂf”f’?s% of the nolding surface; (g) transferri nBCTM§9??%MbI e
resinous material fromthe nol ding po8kets of the nolding surface onto the
reinforcing structure; (h) causing the fl owable resinous material and the
rei nf orci ngéstructure to join to%et her; and (i) solidifying the resinous

mat eri al 19R6rtebJrakhieni at alhd.624, ﬁausisaueﬂr@;mﬂ k29,011 9% t@oTld(baned!ln’ab{] ci ng
. ; n .
cspoct o HEIE RS BIBPRFIE DOa0t ofdl: 522 iR ] 1P I

paper mak iRagch et al. Camd 5| 74Ny Rissaed Fate 309 998 toHyeir£efald the HRTIGEUSs of
framework joined thereto, the 5rocess conprising the steps of: (a)
provi di nWhich-aernearppiated he(rit Dydefioner) a first side, a second side

opposite to tHh@hitL St S ' e X )
providing a f oﬁ%ﬁ@"‘??ggﬁ%agm&g&a g%{ﬁgﬁlf@%@)%a%?%rg?%ﬁi ?\%G%Sﬁo‘%%ﬁge @ber
conpri si of mekirgtheepaperataking belipd searchhdorinmioted gnethblieemdosrdanttsi Ng a
pre-sel ected pattern of nuol %i Pg cket!s1 sfructured and configured to carry,
the 1 onlB$ copiyed, Howsftds bgft Y?@F‘E‘ﬁ,e@eem IRl Maybeimade BY nol di ng
surface bHY wii hLd . e MQus

mat eri al g|E r'?t%gi % ﬁg&ﬁg%ﬁgﬁ%@g%tﬂmgﬁ ﬁgﬁng%ﬁghgﬁe%ggéﬁn«%%s%@n |8nuousl y
t r anspor cunng tadiation. nf orci ng structure at the transport velocity such that

t 21 JANUARY 2Q03.5 ] east a .porti f th i nf or ¢i t is i
face-to-1ace Merdtamahart 5, S8Rl Pk e Prett SRR o Britianaoueh f ace.
(9) prespidigst ier idkingoa Gap@rdhking! bBéte b fitst, Terfimbth Qe sireBattefEbfhi Ve to

each other for a predeterm ned period g? tinme and transferring the'fl owabl e
r esi nous fluidtresindn afrelding@embiedi aad thrik rpasferring, thenigsia fremdbe Mmaddingnt'o t he
rei nforch'm‘ I re GRNR E‘Wﬁ‘g} resi eryl nd the
rei nforci ng @Se%rrtﬁgﬁ%rren{og&}wgi n t(i)%}gtaﬁ{gf;s&}l oﬁ}er’g #ﬁ%tfé ) &f\% hség of the
r esi nous objeteof thie; present(inyestidn @i foyproyideha presesmtiat reddcesthe amswsdti nous

framework_joined to the reinforci tructuyre er eby. t he paper naki ng bel t
oo i R BE R eryied (G one i B SaReakicd, be FoBtslon = FeBrazong
provi dedsguitiRCARPa ipalteiid REIMDUBAPANBRIHIISHIEhhothbRBhjRECSERS preddit si ng

the steps of: ) . )
invention is to provide an apparatus comprising a molding member for forming a

desirable pattern of the resin and subsequently transferring the patterned resin
to the reinforcing structure of the belt being constructed.

These and other abjects of the present invention will be more readily
apparent when considered in reference to the following description, in

conjunction with the accompanying drawings.

SUMMARY OF THE INVENTION

According to one aspect of the invention there is provided a process for making a
papermaking belt comprising-a reinforcing structure and a resinous framework joined
thereto, the process comprising the steps of:

(a) providing a reinforcing structure having a first side, a second side opposite to the first
side, and a thickness formed therebetween;

(b) providing a flowable resinous material;

(c) providing at least one molding member comprising an endless molding band having a
molding surface comprising a pre-selected pattern of molding pockets to carry the

flowable resinous material therein;



(a) providing a reinforcing structure; (b) providing a flowabl e resinous
material; (c) providing a nolding nmenber conprising a noldi ﬁbJﬁB‘HﬁﬁYﬂ%i ng a
pre-sel ected pattern of nolding pockets structured and configured to carry
the fl owable resinous material therein; (d) depositing the flowable
resinous material into the nolding pockets of the nolding nenber; (e)
bringing together the reinforcing sgructure and the nol ding nenber such
that at |east a portion of the reinforcing structure is in a face-to-face
relationship with at |east a portion of the nolding menber having the

nol di nddpagkiatisusiyh@pdng the( mpldingasusthes ai atrahdport Vebowitl] € resi nous materi al

fromthe | di.n ockets of the noldi er onto the reinforcjn
st r uct GPL BRI P B8 e aPiecrasi s dTopalaplvo e aflla mperia St e PaldiBor ci ng
struct wuefat® j oin together; and (h) solidifying the resinous nmaterial
t hereby_.formng the resinoys franmework |.0in to the reinforcin tructure.
on s Ao G el Han e Rt RTINS ettodi Rig Fresoe @S e bt mar ¢
si de elleasata goridn ofi taw reihfodcing etrlitalieri® it a ¢dceatopface adationskip avithagipedsataus of
t he present ifrtlvent ‘%n t he process shown conprising a nulti-step process
shown RPTYANEI e MeldlRg Yifage, schenmtic side el evational and nore detail ed
vi ew of(gptrhmsigming tthe flokaliie GesidoussSinaterialgfream [the enoldikg pgciess of el mglding
constructed at first ste o{ the nulti-step process shown in FIG 1. FIG
2A is &Y F%?ri\tpﬁté%re[lri?)rcmga 7Y, taken al ong tines 2A-2A of FIG 2. FIG 3
i s a sqhpoalsing thediewableviatinous matarch! and ¢hadadisfolcard) strueturefto pid taggthent 3 of
FI G 1,%%hovx,i ng a papermaki ng belt being constructed at a second step of
the mul1-step process shown in FIG 1. FIG 3Ais a sinplified top plan
vi ew, t(glselidiyingrtte IrésiesusInatdAalcthedebBiorindhe. redinoss rarseWenkegbdined &nthepar ti al
si de el e.\/ﬁ{ri.ona nﬁ}?enbodi nent tP% fBr OCPSS and the apparatus of

I

t he pr dgi8 C'P%§{5W¥+r§\r,1v‘,’vgérﬁ§ gpaé)eﬁ[B?'H?%Bel Mt a belt bei ng construct ed.
FIG 5 is a schematic and partial side elevational view of another
el R e e TR A S
backi ngnakitd a papermaking belt comprising a reinforcing structure and a resinous framework

joined thereto, the process comprising the steps of:

(a) providing a reinforcing structure having a first side, a second side opposite to the first

side, and a thickness formed therebetween;

(b) providing a flowable resinous material;

(c) providing a molding member comprising an endless molding band having a molding

surface comprising a pre-selected pattern of molding pockets structured and configured

to carry. the flowable resinous material therein;

(d) continuously moving the molding surface at a transport velocity;

(e) depositing the flowable resinous material into the molding pockets of the molding

surface;

(f) continuously transporting the reinforcing structure at the transport velocity such that at



FIG 6 is a schematic and partial side elevational view of at\,uAM{A@%wer
enbodi nent of the process and the apparatus of the present Tnvention, the
apparatus conprising two backing rolls and a support sheet w appi ng around
the nolding roll. FIG 7 is a schematic side el evational view of another
enbodi ment of the process and the apparatus of the present invention,

showi ng a reinforcing structure wragpl ng around a portion of the

ci rcunference of the nolding roll d entirely recessed therewithin. FIG

TA is ajsghs %Ftloﬁ ek Fﬂ?ﬁfgrcﬂf‘gt &chie Y BV Rice Ao t4RIBRNbNsHD Rfth Bt lBast a
showi ng the papermaki ng belt "bei ng constructed using the process and the

appar at @8rtignehseimoldingsurfacer) G 7B is a fragnental and schematic planar

represegy E}Iréé%rhg%e FeiMfofthd SHRRrb Bnk e Ablafgl hMEMbET reldiGe 88 6N dfledbr K1 G 7,
showi ng one exenplary enbodi ment of the circunference of the nolding roll,

conpri sPFﬂj’eé?fﬁ‘HteFeﬁ’ﬁf'OéfOan%haﬁg tiwslesing ther flowabls (ssipus malsriabiremrtiei n, and
a patt e'h'ﬂ)ld?ﬁgf I RRRSES &0 theCCRIoMiIMY rst]ﬁa(fee' Bf’\f&r C!H%g ?ééﬁfﬁ?&lﬁﬂ €.strh¥@rePat terns

bei ng mnut ual I nterposed and having equal E?WJ I's a scheratic
and par (h)a?au§¥1§éh%ﬂ@<¥ﬁ‘?'¢(5?1%'1‘0% regfegal %m’o'thﬁerfem Balisireefureoo jpindlogetheess and

the appgy at ueoolline PeeSenhickfaeant | op, SR Ndobibus  21mdHRRY 2093 WO
00f 0980 PCTI US99/1859d 7 reinforcing structure w appi ng around a portion

of the &) melidifyirgeiieerasinouncontormithg resinpuai@menrork deingd e dbe geigforcing
therew thi,furel RReRB)MAbAPErhAKRG bek Rointiee backing rolls juxtaposed with

t he nol di ng rowﬁ contacting the reinforcing structure. FIG 8Ais a
schematic and nore det ailed side elevational view of a fragnment 8A of FIG

8. FIG 8B I?ﬁ @{@W?ﬂhe@%pé&%ﬁﬁé'u&eﬂh&f‘atherree@rﬁéﬁ% 4 %cﬁ%o (Vi ew

t aken al ong es 8B-8B of FIG 8A, show ng one exenplary e I ment of
the ci r akingraprrermaking belydhel Piagesoramprisigine sterg o& pattern of nol ding

pockets 5Oﬁrohﬁi‘ﬁﬁ'avrbl?\%rém&|59W§Q|1ee resin, and a pattern of recesses for
recei V|n the réinforcing structure, two patterns being mutually

(b) providing a flowable resinous materlal

(c) providing a molding member comprising a molding band having a pre-selected
pattern of molding pockets structured and configured to carry the flowable resinous
material therein;
(d) depositing the flowable resinous material into the molding pockets of the molding
member;

(e) bringing together the reinforcing structure and the molding member such that at least
a portion of the reinforcing structure is in a face-to-face relationship with at least a portion
of the molding member having the molding pockets therein;

(f) transferring the flowable resinous material from the molding pockets of the molding
member onto the reinforcing structure;

(g) causing the flowable resinous material and the reinforcing structure to join together;
and

(h) solidifying the resinous material thereby forming the resinous framework joined to the

reinforcing structure.
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I nt er posed, the nolding pockets having a depth greater thapiNagRry@bost he
recesses for the reinforcing structure. FIG 9 is a schematic parti al
cross-sectional view) taken along lines 9-9 of FIG 9A, of one exenplary
enbodi mrent of the papernaking belt which may . be made using the process
and the apparatus of the present inventéon, the belt conprising a
substantially continuous framework joined to the reinforcing structure, and
a plurality of discrete defBREFIDESORIPTIONIQF THHE ORABANGS a schenatic top

pl an view takep_.al ong | ines 9A-9A of Fl ihOndl tic partial
cross- sect i onal oy] 5\)3384"‘3 ﬁsgﬁgﬁﬁ t‘ét’??{'véﬁ_)ocf) P?rgﬁ‘tgmc') ‘E‘r?gaﬁ‘& J_%&Eroll of the
present invention, aocppachtes ofthe psantdrveptono therpspesish GhpyssaBPEsIfRd i ng

differential dept h%u,tf%é% prg%s Eifowd iSBIREARL i ¢ pl anar representation of a
plan view taken along I'i'nes 10A-10A of FlG quO._ Fl G ]fl 1S a co?errat I C
partial cross-&6e? sarfghernatioideciayaiena) 35 grorg fgaitef vepof gt aﬂﬁ"@tszl A, of an
exenpl ary enbodi mer{ic.of, shéving apapatmbikinpbdieteingmrinstuateslyat aeficstestip afsi ng t he
pr ot uber ances havi Al Bk ep ERpei RenEinei SN a2 0 2 Y chemati 6 fop
pl an vi ew t akeFiGatbig siinted tog plag Yiawdpkaojatgngfiges 2A-84 oA ARY 2003 * WO
001 09803 8 PCTHESIYH 4 8&@mdiid Gde bRvhtonal sdhedraldeausd déw of £¢ajmantdlofVvi ew of
e O Bl BT PR Ry SR oo
DESCRI PTI ON OF THE offthdiNlittichép process shown in FIG. 1.
FIG. 3A is a simplified top plan view, taken along lines 3A-3A of FIG. 3.
FIG. 4 is a schematic and partial side elevational view of one embodiment the
process and the apparatus of the present invention, showing a molding
roll and a belt being constructed.
FIG. 5 is a schematic and partial side elevational view of another embodiment of
the process and the apparatus of the present invention, the apparatus
comprising a molding nip formed between the molding roll and a backing
roll.
FIG. 6 is a schematic and partial side elevational view of stil another
embaodiment of the process and the apparatus of the present invention,
the apparatus comprising two backing rolls and a support sheet
wrapping around the molding roll.
FIG. 7 is a schematic side elevational view of another embodiment of the
process and the apparatus of the present invention, showing a
reinforcing structure wrapping around a portion of the circumference of
the molding roll and entirely recessed therewithin.
FIG. 7A is a schematic and more detailed view of a fragment 7A of FIG. 7,
showing the papermaking belt being constructed using the process and
the apparatus shown in FIG. 7.
FIG. 7B is a fragmental and schematic planar representation of a view taken in
the dicection of the arrow 7B of FIG. 7, showing one exemplary
embodiment of the circumference of the molding roll, comprising a
pattern of molding pockets for receiving a flowable resin, and a pattern of
recesses for receiving the reinforcing structure, two patterns being
mutually interposed and having equal depths.
FIG. 8 is a schematic and partial side elevational view of another embodiment of

the process and the apparatus of the present invention. showing the



A representative papernmaking belt 90 which can be nmade in W t h
the present invention is schematically shown in FIGs. 9, 92?9%'"}1%%%311A.
As used herein, the term "papernmaking belt,” or sinply "belt,” refers to a
subst ant WaIM493cr oscopi cal | y- nonopl anar structure desi gndCHESWIgpHrt, and
preferably carry, a web thereon during/ at | east one stage of a papernaking
process. Typically) nodern industrial-scale processes utilize the endless
papermaki ng belts, but it is to be understood that the present invention
may be used lfe‘iﬁfot’@tﬁg@rtﬁ:‘t&@rﬁhﬁbm%tdr@(]ﬁdoé pofforP8F thd Qirelhimbd@ncangy Y

pl ates which may be used for nmaki ng web handsheets, rotating druns) etc. As
FIGs. 9 and thle gholging heollbeind Jearhally ae@ebse@nttmewngmsl the SHppavdtus

backsi de 92 osite to b-contacting side 91. The p pernakl ng belt 90
P ai d to beomRLSEG. JEEAPRSR RGN E esa S hiER TR | Tl Gk ho bel
90 is pl aCEdcérﬂEaBtt m@[:@ﬁfoqg%lsqm IleOI’l t he web- si de 91, viewed as a

y

whol e, is essentra I N one pFane is said to be "essentially"

nonopl #RS 8Ads eemmzt@c ahe nft@fetdétbﬂéd dirid elevationdinesi A1 soatent gaarity
are tolerable, while not preferred) so long as the deviations are not
substanti al @hﬁ@tﬁto adversely affect the perfor mance of the belt 90 for

the pu S of a articylar, pa r OCESS. er maki belt 90
wht ch EX" BB Rt hamanta) dih Genamaic, hanfF dseasent E’ﬁ‘t TPbA YeHoldian,

conpri ses twaoag tttermte)s SBYBUIF I A AIRING ORE o8 tsodﬁnaat dened
pol ynmeric resindus franewo e of a flowable poly resinous nmateri al
50) and a r eohther cireunference of ¢heltholding nodlj obmpcising stpatletmr)émﬂtﬁldh@ a
first side 41 and a second side 42 opposite to the first side 41. The first

side 41 nay eoseietfopdgeeiying @y flewsbles resin @And RePaUPEY RANERSSIED (@SS,

5003 W O 001 BERNA ol RBYRa Y SHABRRE. Prhd'C pBRBEIPERS, bl
vacuum pi ckuptéipesedntheanidiiing-sdckety ABVing Hae Pttb@t@ateetmérhw of tHee

reinforcing structure 40 can take any nunber of different forns. It can
conprise a \Aﬁﬂﬁeﬁse‘ééwethe retnfocingstractuee.ement, a screen) a net) a band, a

| at nmbod t., th f t

Compr | 515 9 i S eRBE ey oS Sy ion e (3kecy aipgerines. o ek Fldnal
yarns interwgxerf WridleRem Mk);t&r?'érhMo&ﬁn&ttoéﬁn@BQb&?nﬁhﬁgOdéltot%ﬁcrv fidis.

shown in FIGs 9 and 9A re"particularly, the woven i nforcing structure

40 may corrprbeenadémsmg ft proeessnared dme mippasatol afthdi rekestethviention,
comonl y- assj gned U. S. Pat ent 4,289, issued in the nane of Trokhan

et al., on Afgubelt 2‘30"1@'921"961?1& ﬁlf%ﬁﬁﬁ)’é%%‘“b‘?“?éf%?‘@ﬁ’@ék jRiped o thee

(e nf or cl 19 RRREHGRIARGETBRIS Py BcR@TRlllecliB dBRaLAL T by one of
several |ayers o terwoveh yans |'ayers bel ng substantially parallel

t o eaclFIG! BAris anschigmatic opplahedewrtaker aldrarlinegdABreof BiGage rel ati onshi p.
Conmonl aSSI gned U.S. Patent No. 5,679,222, issued to Rasch et aI on

Cct obe 1@9987 As schegatisr ataétjalbw05$w§feehem!e ViRW eiof. coemex@gPlassi gned

uU. S Patent 5.496, 624 ued t he .names of .Stelljes, Jr
et al . i i neBPERBEat oh PR P At e PR eRD IR SR o g
structure 4Og|uTQﬂ¥Qﬁl?ﬁ<5l ﬁ@cl@%»ha%tg@ife?érﬁ%l Beptrade using the
reinforcing structure 40 Conprising a'felt, for exarrple as set forth in a
comoniRfGad9Agisea seheavaticAgiphac eepreaeﬁ!atloal ofNa plar8 MEW. takeh aforigetindsebr uary
15, 1995, in_the name of Trokhan et al. and entitled "Method of Applying a
cur abl e Resi A0AC1GBEFIG: 805 or Use in Papemaki ng, " which Application is

f t @491 94 bel t
00" ot Gt ManE 3 el od Rl Efnsiooblal yieeh, e, b s 1 1 bL5 o°
projected argpGi AYA, WiidiekEmphapcsmbbdindent et papedRakingtbalnWiich
pressure. According to the present invention, the reinforcing structure 40

may be fl ui degyr rtmabhadasuwagl the moldinhgi oblbemmblle FIG. ukdtireripélh, the
termfluid-perneable” refers to a gondltl on of the reinforcing structure
40, whi ch coReMPriSNgald orality; g§, disgiele aprofberangrs Aaving cﬂ‘%ﬁ%esf‘ téhr ough
the reinfor Cbogrb%&é'r% ure 40 in at | east one direction. As one 21 JANUARY
2003

FIG. 11A is a schematic top plan view taken along lines 11A-11A of FIG. 11.



WO 001 09803 10 PCTI US99I 18594 skilled in the art will readi) Y RRPHH:ZE,

the belts conprising a fluid-perneable reinforcing structures are typically
used in through-air-dry processes of making a paper web. An exanple of the
non- f IwOdopesodreabl e reinforcing structure 40 i s shown i nPET/ASY/BEaNd 11A,

As shown in Figs. 9, 9a, 11, 11 a, the8 reinforcing structure 40 is joined

to the resinous framework 50a. The resinous franework -50a conprises a
solidified resinous material 50, i. e.) the resinous franework 50 is a

sol iglGRhg§s 04 dch@nhdtid didee BidvRtdnBER AW abf Qﬂéthér”eH%Huﬁﬁﬂﬁ%f t‘h'ée terms
"resinous material 50" and the resinous franework 50a" nmay be used

i nt er changeatdss wdrel éhapappgrats ofi the present éxterdiorn, hthedespprarptuison.  The
resi nous framework 50a has a tgp side 51 and a j bottom side 52 opposite to

the top si@EWBINGANeNlIesiemeldiagBafd g process, the top side 51 of the

framewor k 50a contacts the papernaking fibers, and thus defines the pattern
of the paper web being produced. The bottom side 52 of the franmework 50a
may, in some enmbodipETAl EG-DESCRIPNONAOF THIIRYENTI®ONaper maki ng

equi pnent, in which enbodi nents the bottomside 52 of the . framework and

t he secdndepiesenttivel papermaking drall B whichctan denmadse indiasposdahden t he sane

ST aemih UG RO ENENAN. St eete A SReRaN G- 4 Th. Thoondi A cing
St yed Yidad He ﬁﬁ nBAhe 0 h@%pgghﬁﬂnﬁe%lt(“”% Si )“b%ﬁt L herd & AP A k S0a

may conprise the‘bottom si avi|-ng a' ne passageways t
proulstaatidilyl feiceiscbprally-exdnoptanar %tﬂo@urlet ueszngrmi d@seﬂpb@d lafﬂld
comonl y-assigned U.S. Patent 5,275,700 issued on January 4, 1994 to
Tr okppreferatilyl carmnpaBeweb &arn@@rctmm &l lggst ener siage péreeipapeTmekingo | at t en

mbodi t k. h t he dj.st Z bet th
bot tRIRFSFte SRS G FRRTB WSRO oIt RIogeooer AR et RO do

t ext t
o Eferididaybais bavit 15 10BBAAdS St A MhEPLSBHERRRTEHTRI be (e of

t he sk forakakggediscate portidiee of Had it 9@ du statiomaryeplateseivhichnatags
al toget her, a sudden application of the vacuum pressure to the paper web,

ther%ySﬁ‘i’tf?fg'a?kH@ webhandabaets. kAR URSEYEi ng. 21 JANUARY 2003 WO
001 09803, ?Té%’sg%ﬂt?q%sﬁo]w An' bt ot fifls f whe ¥5 ccH{tQEf?r? r uccf%ﬁdéﬁ%at ot he

present 1 nvention conpri ses provi di Nng a relrnrtorcing ure

beerp#uoigide 92 Qi@@‘()@ltettdimé Webtwmaaﬁngerde:wr erh@pa;seufmauh?tu it 80 that may
conprise a variety of different forms, such as, for exa a woven

f abrsaid ta beemacresoopicalif-maneplapar be@auw weren aeucutloe@f dee@aﬂpﬁo Bn of the

re|nforC|n structure 40 fic eIerrent IS
fourRJ Fﬁd |p§a%%rspaﬂ%ﬁ%{lgn baé fgb?'%?{;p |a§oraaf"' l(T"fe Fei n by

ref eéﬁmlanﬁwefr@ BaheOf It iid SafPes b fés%@hﬂﬂllﬁemonobllﬁ)areﬂonfélfo@h% structure
40 has a first side 41 and a second side 42, as best shown in FIGs. 4, 7,

7A, thedatt that deviatidnsrined ghsolutegiangrityeare m}erablee Wmtesnotspcﬁeztedf aces (and
in so enbodi nent may cont act t he rnakl rs duri
papéﬁ?ﬂglgaspmf’cé?é"at | 8¢ he sﬁé@ﬁ‘\%‘@? qu@eltyo E%%t Qler st Si de

her eéy&? ﬁ’hérﬁ%dr S m%{ b% %ﬂ@%@gg’r@a‘%@%@% t he‘lyﬁ]'%r gfg\%ﬁuzed
st r uct urphé aperntaking &ieﬁnebywr@érerdaeﬂ beO nhadé NAs acéerdipaeki VathneHees

regardl ess of 'incorporation (i. e., prior, during, and after the
i ncoptmeat invention gererally coowsises twa pomariy eErnents: tah&aﬂtmmrksﬁuawg bel t

t the f t de 41 dth d d f th
re| n&?éﬁ ggfar ? fgggg‘f‘ oPﬁX"{éri%hlré'lﬁ'HgE@ Hgg}%m esmeé:c&?c‘?f?\l@ g? E’f&hre ©
desi gag saﬁlaté} n cga rehnolE %iakmraego HaRHSFHPeess of
sen |nve e|n 40 con

t he 1 on, orci ng 9 5ctire |nuously ves in a
mac hitpgettie 4othad a ﬁr@dvsmt A4 drd aey@fcaid ﬁid@ulzé‘opiﬁ)suhﬂo thEnfirst Sideof t he
term"machine direction" herein is consistent with the traditional use of

t he 4tr nThe figixidesdd may oprtast papermaking Bberssdudng therpaneareraking ch i s
parallel to t flow of t per thr ugh t.he paper maki n ui pnent.
usedp??é:reéﬁn)wgﬁ% %cﬁ??@“ﬁ gg@t |‘b¥:e%f le ?F@nﬁgﬁr aﬁq%?fﬁlagﬂ?%e f1 ow of
the reinforcing structure 40 during the process of the present invention.
The next step of the process of the present invention conprises providing a
fl owabl e resinous material 50. As used herein, the term"fl owabl e resinous
material"” refers to a wide variety of polyneric resins and plastics that
can achieve and maintain under certain conditions and/or for a certain

period of time, a fluid, or liquid, state sufficiently to be nolded into a
structure having a desired 21 JANUARY 2003 WO 001 09803 12



* PCT/ US99/ 1859-t configuration, and then solidify, and pref , to
formthe framework 50a, as has been expl ai ned above. The fﬁgﬂ%g(;?g@i nous

material 50 of the present invention nmay conprise a material selected from

t he growm @me8i3sti ng of . epoxies, silicones) urethanes, p@CYaISyYEases,

pol yol ef i nes, pol ysul fides, nylons, bft adi enes, phot opol yners, and any

conbi nation thereof. The' exanples of the suitable liquid resinous material’

50 conprising silicones) include, but are not limted to: "Snooth-Si|l 900,"

" SMOOL RS 08,1y - 0,4 ,pj&gl ; = S { J X | es of

t he s%ﬁ%@g{‘eer%l %&&dgggg%ﬂoﬁémné%éﬁ al 8"??%&%%\%082?}%%%3@@?& ncl ude,

but avecmeh BoxnibotttlnboshSWRY. 103 Supersoft,” "Fornul a 54-290 Soft, "

"PMC-121/20," "PL-25," "PnC i 121130," "BRUSH ON 35," "PMC-121140,"

"PL- 40, " Themeipforcing stustyie 40 camviakesans pumbesmisiifferergdorms 6 f-carg ear

Flex," "PMC-726 " "PMC-746," "A60," "“"PMc-770." "PMC-780," "PNMC-790." All

he aBBTBTERAMOLED AR Ttal & "SRCHRYRRSIET STy SRR Oty BrSFbt h- On,

I'nc.) 8%99,%@. -I_N&%E‘B%féﬁ%ﬁ’erﬁ%ﬂﬂﬁbnﬂ:ﬁae SR cirld E‘l‘?&ctﬁf‘é‘%' &ﬁﬂ&fﬂséshe l'i qui d

resinous materital 50 include nulti . conponent materials, such as, for

exanphexoven w@ternentpfuneved by qupliralitaifi matSimeodine @astal 30ns itadvevdn qui d

rubber conpound "Cl ear Flex 50," both comercially avail able from

Snoot Mithra plyfalitymfgresemaghige-direstiaralygrng) ag showssyFlas: fande3nous

T oos MmN e SRR I BriRio b 46 oy EoBrSaTh foraliflod (1)

l'i ght woveheefiingst, Cathaiadl Rigsaidted 'ini %mﬁf@ﬂt%siyhéd qQuisd pheineskpsitive
resins include Green et al.) "Photocross Linkage Resin Systens," J.
Macr 055k34,288v tssmedr in thennarpg1of{ Arokhan-et7 al( 1@81Ag)st Bayi®94, "amdRevi ew of

"Utraviol et ring Technol ", Tappi Paper. Synthetics nf. Proc., Sept.
5. o7 NCpiReratesh B ESIBTEe Biteiac PRt P BASTHRLS 4 AOrapTiagi o

Coat i y ¥ 65, 5 cedi ng

t hr ee%ﬁgreéﬁtg%@t g?‘?‘?‘%é@?'g%dr g?gﬁ%&%@%@?ﬁe%ﬁéé?‘"@éﬁeﬁ agf 9{% eferred
| i qui thyhet beimgs isubsantially npawllel itocleadhd attrert lenmdViintegcamphiectedi #s af resins

made by Hercules Incorporated, WIm %on) Del. A nost preferred resin is
Mer i geaptactiag; frgepts-tases relatispshipnuaRemmenivaseiongdsshsSpdtateghoNegso4 13
The e of I po- [ty Ve resi to£a ri i pous

mat er?’%gﬁ%‘f '%S}t%%ﬁpggés%% [ né\se%f i(gr?\ (?ﬁtgﬁ)%gez,ﬁbﬂg §Z?§ I!IO([%rH;%t%(g?{lO: a

gr oup réferémey heims IComelond) aﬁa?ae&w&lPa(teuc 5,496,604 r ksued &vbialdt r el 7246,
and Hytrel 82_382); and Nylon Zytel (such as Zytel 101L, and Zytel 132F),
commebei1896yindhainaamesof StelienRnet ebrip drcarporated harein hytreferemse to

Pr ef er abl the flowable resinpu terial 50 i§.0rQVi i li,guid form
The prooa stldis RUTSoing STLPEUE I . T hanetrialfd B 69 midh Aiseu o
resi NpySdeRisRig e ?&nm:ﬁp sFudtluRY iqdeompridireP bl fitf d6Mexhmpldlcad akt er

i nstance, an additional step of fluidizing the resinous material 50 is
requi ferth ifhe donimablyeassighadu2atent dxpprlicationi SepakbNa. AM8/394 13772, ifded t o a
source. 55 which provi des for the pr r conditions, (such as, for, exanple,
t enpefbivaY d8. KIS t'ﬂetneeﬁaﬂéﬁus&nﬁ)cgﬂaé\ @l angd qulsiﬂﬁdsfhéﬁg‘?dAQ%used
her ei term." I Balefers ongl tip, ;St nhase t he
resi ngl&pt‘ ﬂgge(rai a uréhl,é ichnegl [ g(% %gﬁﬁ?‘f‘.@onﬂ hggrgeg? ngége"rrﬁ%‘é@pal %ggéﬁ S
capablpq)p)ii;afid)mg 'mgoqjm‘awaj kére bowefdrBaceesi nous material 50 be deposited
onto a three-dinensionally-patterned surface such that the resinous

mat eri al Jes udisfaraingalstyactisaf 40mef t thea hely 80 @trangthens thearesinausf t he

2L R0 o A 1 S, SR M 5 7
ol oo HBKTE SheRl coh SRAEEE e BHAUthD. | DERSB 19 il pbabef oL

mat er ijmbentiorMibeé | rginforcinie striugiute sdGimay Mesfluidapeérencablecss Well &s ddnr ough
schematically shown in several draw ngs of the present application. The

t r ougHiuitkpermeable. Apyeed hedeibothetarahdluid pesmeabir’ ipégrsstoangoaditiodar d si de
wai | . i nboard side wall, of .the tr h be, open allowi ng the flowable
r esi n(fl-g gﬁﬁd{?lé}??'gl"%ﬁtr‘d‘?tyb%é@d "‘f'“&? &Oﬁ'%#g’"f g@%‘f'? %é‘bcﬂ?t AN WHSHARS cat e
with gl di @ QeiSrcRF Sk OEHe O/l dt (B8 Hiroblisn T o8 BRYS
nater%émcglﬁggit@gﬁg tP gtralnr@?)rl as |§(§ resin, lt he sourcee SE{eSﬁE@J]‘the nol di ng
surface 21 are preferably heated to prevent premature solidification of the
liquid resinous material 50. The next step of the process conprises

provi di ng a nol di ng nmenber 20. As used herein, the "nolding nenber" 20 is a
structure designed to receive the



21 JANUARY 2003 WO 001 09803 14 PCTI US99/18594 fluid resinoys, NRi8Ybes 50 -
and then transfer the resinous nmaterial 50 onto the reinforcing structure
in a predeternmined pattern. In the preferred continuous process) the

nmol di n % 20 may conprise a variety of different enbpdhBéiso i N
enbodi %’en S sh%wn in FIG. 1, 4-8, andpl10) the nolding nenber 2 8%C4C)rrprise‘s

a nolding roil 20a, while in an enbodi nent shown in FIG 12, the nol ding
menber 20 conprises a nolding band 20b. Regardl ess of its enbodi nent, the
mol di nﬁ menber 20 has a nolding surface 21 having a threedi nensi onal
pat t ekilledhisy Hogr aramdll seaditt (Beagmzel hesbgite comprisgigiav Buidiperfrieakds| e
resi no#ﬁ mater'h_al 50 sucg/th%} t he flﬁ}\frﬁbll’? r.e(?i nous mate('g al . 50
subs SR EANY, SHHRHETHETS YRR Hr e NN Gy RIPEE?SES o 0pkINGRy t he
nol di v f | i |, (i pockets 22
e B R R T B g R 8 P e
"ol dhogvreinr FEG="1Randd1A.generic termreferring to all exposed surfaces of
t he nol di ng nenber 20, incl udi nqﬁan i nherent surface, such as an external

t

(t he nosAsesROWR YT igs: S Sae 135 11 Ae theuieinfonging stracture 0 igjoigad de the nal

(correspandi t at di_ajs ) Lr cunferen 1 Fl 4. 8, 10)
(oor LESRRPE Diubhuc " oind'BORLGE rarBllbli™Baceifonics ShShunda %, 19
8, 1Q&sinb8 MBleHaNB0SL e Ak rdlinsusframehrr 50N5 @ MWlidghddecof theifiid €si nous
matertal 50 is deposited. In a preferred continuous process of the present
i nvemésionyustrinaterid! dlag Irettimrsettse; dhe itaoosisTesimoye maerial 50"aasgpdne vel ocity
t hereby carryi ng the resinous material 50. One skilled in the ., art wll

r eadife§ingpsfermawerk Aa" Ma he userdniarehrrgeanlzwhere @ppsarriate)in the
vol beofieR ditfie'dsliBRoR. AL HEInbas l{/raﬁr{eev%’clkl $n#fi8s 6388 sige KRGS AnsPOT L

vel oCl conprirses a surface v asure e ¢l rcunferentes

of t iptideh didg 5usppesite’to the top Gide 51. 4DUringNheSpagerdhdi@ng ippdceds, r ot ati on
of the nolding rolls) 20a (20a') is indicate bﬂn@%rroﬁﬁ ."in the

embodhentop sige 81 afthedeampewsrk §0areontactsithg nroedmading fiberst anddpust
vl O he 0B AP o b R M BBERHH SRS IFER BT Bg, o1 22
10 SRHBRBH MUCMWALL Rkl ARSRIARNS, [EEcs i ) Sl 81 oned Lo
r ei nfpapenmaking leqldpidéRY R00Ehich embodiments the bottom side 52 of the
. framework and the second side 42 of the reinforcing structure may be disposed
in the same macro-plane. Alternatively, a distance Z may be formed between
the bottom side 52 of the framework §0a and the second side 42 of the
reinforcing structure (FIG. 8A).
Another embodiment (not shown) of the framework 50a may comprise the
bottom side 52 having a network of passageways that provide backside surface
texture irregularities, as described in commonly-assigned U.S. Patent 5,275,700
issued on January 4, 1994 to Trokhan, which patent is incorporated by reference
herein. The two latter embodiments of the framework §0a — one having the
distance Z between the bottom side 52 of the framework §0a, and the other
having the backside texture irregularities -- beneficially provide leakage between
mutually-contacting the bottom side 52 of the framework §0 and a surface of the
papermaking equipment. The leakage reduces, or even eliminates altogether, a
sudden application of the vacuum pressure to the paper web, thereby mitigating

a phenomenon known as pinholing.



- WD 001 09803 15 PCT/ US99/ 18594 structure 40 and to deposit 2t1U§NJARL¢izg 3
resinous material 50 onto the reinforcing structure 40 in a pre-determ ned
pattern. The nol di ng pockets 22 may conprise a substantially continuous
pat t er n weo obMsgosol di ng surface 21, as best shown in FIG PBrassoidsos
instance, the resinous material 50 is Mlransferred onto the reinforcing
structure 40 in a substantially continuous pattern. As used herein, a
pattern is said to be "substantially"” ~ continuous to indicate that m nor

devi ations, from absolyte continuit be tol erated, as. |ong as these

devi at i ond JlrSStnﬁ epag\f/gfjgargcgﬁ @@Fxf(ﬁ’ggﬁpo@@sgre&?" H@V%&‘Qge PH¥€%ti on and
the p S i y T i =z

paper ﬁg{?ﬂlg %Frt 90.r Qﬁ§ %@Eﬁg%od 8,%\%5%)%&%\8&%% gpéﬁ%@%eﬁﬂfgﬁng

enbodi stewdtareo#0tibea sapstratekibay ney codPrisava variatys obdifferéntafobyis ceaeh nuous
resi nous framework 50a, made by using the continuous pattern of the nolding

pocket@s,dor expii|adiweysn qu{igY,q)fq!ﬁ %gscifﬁéﬁe?sb@-rﬁi? domsrestetailedt t ern of

di screte ressi pns,. . i t,1es.. | Rt ter instance) the resinous

o Sor caEs PR AR reoc ki B0 APt oM Bing, Bowarah v
structéipmetl, i fdun@tiheésmARIAN-aSsiaaed OIS Phidnt 9R78IAM ficdrps@itadper ances.
An exenpl ary papermaki ng belt 90 having the resinous framewrk 50a
conpr i lsenein dyprefestnts; oRedasiiess of ptsotspbeifienembodimewt dhg retferadngig from
the first sid 1 of the.reinforcing structure 40, is schematically shown
in FI Girucygre ?ﬁ?\aam figst side qu%f%Cf erﬁ%CPHGtS'%&@n?Saﬁ%ﬁhgwragn £188nth nat i on
of th S isal i j e : I .e nol di ng
pocker & B A8 12 Jne i3l Bshofaking hAE B e, et S8 4 Bcls WEhdIE o soa
_Whi ch $emé asrabediimert! raay contaxt) the paperinaking Abersiduririg tHeepasiriiakitg N9
"structure 40 is contenplated in the present invention. As used herein the

t er m "RAOgEES" Whilgnthosrcond side 4% eppasiter iodberirsbeide Alwhaegs (andf vi ewed
in a crosssysection 5 acute angles are forned between the first, syrface 41
of ¢ heYPERIY GPblatsLind Eato g Ratiningt U5 nape BetEnciecfishsinetl crer e
def | echh® & QBE8hE Sside 42Mof R tiffoRAg é?fucrtl%}%tﬁg afe %ﬁs@irmg%w& S0a, or

di screte protuberances -- in the instance o r amewor Oa conprising a
pl ur al ot lyy Hiesdi respective nemeascregacdiess Oh gsmrpatadidnrie re. sprioreddiisg) asdd i n
comonl 21 JANUARY 2003, .W O.00/ 09803 16 PCJ/US99/ 1859s assi gned patent
appl | TS 18EPRATaNB) BEINSS FIREISnd Rrushiied0 iR10 bg RapermaBNaBEh

app! i cgh1 Ops dibhEL Clefigtl oSy Wil APt R0 LeRBRAT ShES4Eobe T N L he
Sane I ng Papernaki ng Belt Having Angl ed oss-sectional Structure, and
Met hodre@ifokdikg reyrudtereBidrtns’ aathitknelss cfi thet Feinfoscing ostructurey desigriated on May
19, 1997, the disclosures of which applications are incorporated herein by
r ef er heein ase "{ol(E1Gg oc krithe preferied gontigyeus Rrecespal BEsPEFANd herei n
by a s . "D The qRRS al j i.ckness_o esi nous
mat er i 'épgghorc‘fe&%i ?%'gﬂﬁ?itg& ?ﬁe nDJIediAr% ég@‘&k@? QS@Z%EJ?I‘%% ﬁ'ﬁear te'rl'én grr'éi ng

st r uct dgirectith, iNGicltRt imeeeerml figiked @sMMUOEPtThe Obetdiahankbahnendiket s) 22
i ndi cates an extent of the geonetrically-distinct depressions) into the

mol di ndirestiane hepein isconsistentnwitle the-traditional usel of the tevavin papeamaiing, of t he
| di 20 i sif | di 1. 20 [ | | i f
i scr oVBSTRL iR Rl o Sreafiol ok PRwlef Gineoy 8P v Aaserwehy °
¢ ! . _ Ll _ . Loh i
ot | af fuotiahthe BapeRfakingredliohRhu. M e d KoRIM e  HiaHMEREERAIE o1 . &

ci r cuné afigietion paraksipontierfipw oftthe remfdrcihgsipadtare d0adingy thel prockss 10 and
10A, the inherent portion 2la is a continuous portion of the external
ci r cunpttherpresentiiveatienng t he discrete nol di ng pockets 22. FIGs. 10 and

10A al so ow t hat each, nol di n ket conprises two geometricallydistinct
dopr aser onbhe Rerf b dapPautrass SR beaRafF biftioh e AR ARG Anpe. of a
rhonbu 5 i S50 .0NA, dd’” skadihVv Id ' shape of
a ci rcﬁ%v,vgg% ﬁ%ﬁs'tg 'gﬂgn\/\%@?r? ﬁoG 1 il\ps Thebféllp's?‘l‘%e%ﬁgsg?g\)r?bg%géﬁggﬁtshe first
dept h material" refers to a wide variety of polymeric resins and plastics that can

achieve and maintain under certain conditions and/or for a certain period of time,

a fluid, or liquid, state sufficiently to be molded into a structure having a desired



D1, and the second depression 22b has the second depth D2 9 €Al SRy LhAN t he
first depth D1, and consequently the nol di ng pockets 22 have two éep hs D1
and D2, as shown in FIG 10. It should be understood that the foregoing
exanpl agoat/eogont ended only for the illustrative purposes,pandsdigsdor the
purposes of limtation. Virtually an ygalimted nunber of shapes and their -
permutati ons of the nolding pockets 22 having differential depths may be
used in the present invention. Wile FIGS. 10 and 10A show t he
geonetri.cal l ysymej i cal din ockets 22 jt._is to be understood that
GeonanigratS S ek hedttyond S GERYE e Al ok I BRmm oA met 1 cal
confi i idlai Vaw id; = i used if
desi 1 B R P Bl PR ArED L e BRa R 35 may
be usiadentiorprmdyceompeisé aaghedériglaselected frame thiee sgroaps cdonaistingr bf.50a ) as
expl ai ned herein above. Furthernore, enbodi nents (not shown) may exist of
the rRPQKiey plerres yrethanehi Rolystveeneas, A19lyelefings bepiwseifidess pudons.c depth D

and tri - di st n C i ke i t apparent, or even

i rrpo&&%ﬁ@eg' ég%’%c}wgﬁ.&}%%bdp%ée%ﬂf’@%hgﬁéh%@&gent invention allows one
advant ageps | eidripies eaf ethal BaghbeNYiqdRs irbSmob82PeatBlial 80  &sthpAYMl F amewor k
90 by providing the correspondi ngl y-shaped nol ding surface 21. Thg next

st ep sificdries, pnelsidet bub\arat notn limdeyr tios € SmtmptbsTit 909, t N8nfdathedil 806¢'si nous
materjal 50 into the noldin ckets, 22 of the nolding surface 21.

Gener &Mgothy @it D14 e Ppd, &f“@gmpgﬁtﬂég prisc 85amples Ofsthe, spsable dauids i rst |

cont ! t i ] e. b i . rial 50,
and (eirahs BRI SoRtrisHi pohutbank S e b, ot R i D
sur f agP-A03aSpeesdret diFesmald fSC2981Sbl, "MOPMTH12Rr2g erell-g5 't heprxcess of
the flowabl e resinous material 50 is renmoved into the source (trough) 55/of
t he r881/30us “BRUSHAN 585"t iRMELY 21 ddici"RE40r RME-ER4T NBMGd44iast e of
t he rgesi,Qo terd Any. sui.t abl & deposi t. Kn in the art
e LEE A RSP o o5 bk G R PAMER 95 O A e o L
St ep. <o LERICIPT 6 NPMAS 0ot IPMESPIR { IADHTE BBV IefhdiahP nidikhilnd
capabl e of transferring the fluid resinous nateri al roma bu quantity
t 0 t harenodrdmegcially baaiatidé fromrSgaotreO@nd bsag20001&t. tlehm StleploHastonefers to

a transfer. of the fluid resingus material 50 fromthe bulk form (|provi ded,
for dRANIBO42; nQther exaompies ol thediquigdasinous; maleralc$0 dnalugesBditie f1 ui d

i ' ' f » | di
pockardnpBRE ibtefids” Bulbry 28, B! Syl L orchringhy il PR 1"
pocketsSmaath-Oast 0BT afid a | liquithi fubber nesmpbunie NDIErg Fidx t8® " epess of the

resinous material 50 fromthe nolding surface 21 nay be acconplished by
wi pi nepramereially avaiatig feame Smeet®sOfaing:i al from the nol di ng surface 21.

21 JANUAI 003 00/09803_PCTI US991 18594 .18 The next two pSs-,.conprise
cont | nuoURPICSRANDYEET G AL 3% REIEhg® 07 JertIbeAgald Rt ThFsport -
vel oChhdtosHASitiVEFbsls hRABSUAIP PolyrRBrsOthdtheureeidy SlossifkS tuntdrufe 40 is in
a face-to-face relationship with at |east a portion of the nolding surface
20) amfluenea sf eadiation, ttpichllp vhitzvioleb@iIViplightmReferemcesgdco/ntamingenom di ng

pockets 22 of the nolding surface 20 onto the reinforcing structure 40 in
the pinéa@ratione@npliquid rphotpsensdiive resinspachile Greepr et . r Bhetesressy

struc 4 i gl qj f 2 t t di face 20
511 ot ko ROAR SR, T Ao MR RRR AR, €51 TRl Sh AL 2ce 20
nenber1 9 -8R MBaYES “ANReVEW  dTOUItEIVIoIEP Turinte TRchMRAGHY" MRipprephpér of time
during which the nolding surface contacts the reinforcing structure 40 is
def i nSgnthetiche Confindroct, \GepbcidSp7a tO&hetpe. dB67t+hE2;nAmt n§chmidle20a, arid
a wap angle ~,_, sho in FIGs.. 1, ,and 46, Wh reference to FIG 4, as used
her ei M't'?H@?%tepraun\éPdeéW Sodfidsnod: ot Cheta EabRiss) B.-10128 flvbet ween
two i hina [ 2 J I i.Ludi nal
L0, FBPBL RN 158 Hrdcdcing Mk bR UM Inkchpb ARt b ekgiBhuc 1ol
whi chespeciby prfeficddliqit UshotbSerditibé T88ing O Fictuddf ihéi meri?rawr face 21)
and the radius r2 connecting the longitudinal axis (or the cenfer of

r ot at semgs fof ofesirtse radelibyy Herclle20ncorpothted pWiimirigtoat Déli c kA tmest
reinforcing, structure, 40 ] ast. acts the nolding surface 21. A part of

t he cpﬁﬁﬁg‘éf%ﬁﬁés Mﬁ’!ﬂé@ﬁkt’ﬁ@“%}éﬂmf-and the point f2 defines a resulting
contact zone K, i. e., an area of contact between the nolding surface 21
and the reinforcing structure 40. In the enbodinent of FIG 12, in which

t he nol di ng nmenber 20 conprises the band 20a, the resulting contact zone K
conprises a first (circunferential) contact zone K1 and a second (pl anar)
contact zone K2. The resulting contact zone K preferably conprises a
solidification segnment of the process, i. e., a segnent where the resinous
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“in a sufficiently fluid state prior to its deposition onto,th Wpls)
surface 21. Preferably, the resinous material 50 shoul d bezifﬁ\{dgﬂgg%d&gh to
uniformy fill the nolding pockets 22. In sone enbodi nent, solidification
of the MeEs00/9803 material 50 nay begin right after the resPEBWSIHERSRY I al 50
has filled the nolding pockets 22. In1BIG 4, an angle a schematically
indicates a pre-solidification segnent of the nolding surface 21 after the
resinous material 50 has been deposited onto the nolding surface 21 and
before th ' i Mot i [ ﬁ@% ina
face-to-fzgg%g@?li%gggh??( pr?%r%“f‘% ?ﬁg%?ﬁaﬁghg g‘%?"ﬁﬁg‘f??ﬁ)% ?é&e skilled in
t he amaterial 5apydrtbei priesenhaivehtionangiuden buesireaust limaited ital aS§jouphef desi red
| evel of viscosité of the resinous naterial 50 prior to reaching the point

f1 istRrrmoplasts clasiemers Htiel®s (sydt asativyel®e4088i Givieal®7248n st t

vel oci i i ur 2 el ati tr f 1 he . or ci ng
structiietagedfy ahd RHA' e rGushor® ANEeRERTRL 58 ARididhng

cont a%nﬁﬁ@:%iéﬂlx ARAaBlPEMINIbAT CBRAELIGH Bf wnﬁﬁ@oartgepar ameters of the
apparatus 10. Preferably, the viscosity of the resinous material 50 is

gr eat er aPrefeeally etteoflowablecedsinous ematenal 50 it hmroniedi imgasligdidderral,
defined by the angle a, especially when the resinous material 50 reaches
t he pdihetPrepent Kvention. b%Wtﬂh%f-\ﬂO@g%Pl%t%ﬁh% ser ekthsoflewableFesinoys t he

cont SRS WG kel BT SO drb o RpBP iSRRG B brltRiopel ng
pockelsfep? &f TRiidigingi e Fsiibdshalatéhigl 50§ aequitbdt hFheeRdwabR F&difsus!l 50,

which is in direct contact with the inside surface of the nolding pockets
22 solmatefiak80fis pseferably supplied test sofircends vdsich qrevidesefior thegrogesposed i n
t he nol di n ckets 22 is still in the fluid state. Then, the surface of
the r EoniBUoBIENEh psi fosxatientertpertede ksap e e rEsia MAPEA 54 unct i ons
as.a 08l flib Qtate  ACHedhefdit, HRSIMIANIR Rl 103 KBhGHohS skig] br 1 Ui d.
Thi s enbodi ment may be particularly beneficial 1n the process using the

r ei nf phasagottheuesinousdtatesial 50, inowbichpearetitiod ehie tdginogdh matacibl 88 is f or

exanpl e, 21 JANUARY 2003 ' WO d0/ 09803 20 PCT/ US99118594 a woven
r ei nf 6eRRle ok flowingrandiwhiclyliows ihe Eesirevs Mmatetal §Othe derositethoata s t he

resi nqu terial d lpr e reinforging

st ruc% u?r(‘a O&Q{n sf(ﬁ%"y &ﬁ%ﬁﬁé@nﬂaﬁlﬁgl gjt"é{vgﬁ%a%%%cé%errﬁgﬁ'g?e y

" pushisp@stdnftially eonfortss thhahred-drlehsibadlpattém vatns paitterhed IRiricer ci ng
structure 40, which z/arns formits first side 41, and into the reinforcing

st r uctuthera@plagticheuthesmeseing (ksins @retusad ag theeresingus anatenial 58si nous
mat er i al. deposite nt.o, t he reinforci strycture 40. Preferably, the
Cne dFERY- Aot ot Sabe Tg iyt Do he siatenify 6688 nct o)
the 1 ghhairgain%nat fesi i @ fididsrRie d PRe SHbfd ! 98 tcdrRiddBE (ehenaus Mat eri al
50 to transfer fromthe nol ding pockets 22 onto the reinforcing structure
40. Mabevertbecinadlipg pamts ift theemstteididis behelhf in the fiuid stateheAr sgtatdes

material 50 to join, at |least partially, to the reinforcing structure 40 in
a preSOMES @3 HAR U9 E‘Eﬂ%@‘b‘mﬂi Sfpw 'E‘ﬁ@"ﬁé?lt‘é?ar‘{‘”ﬁgst(?fe&ﬁopfﬁ%tsurface

21 ). b Lhe s e ral ¢ Nnesi I2k: a0 m t he
ol 4 A Pisa < 135 B4 b/ RaVEIE cited Sfig MR S RIRI iR wall O L 12
al one fid obtsourd! sidei wall. - Theinbeatt sile eIt the tr@ughenﬁveb@nbpérmventi on.
Preferably, a surface energy of the nol ding cEockets 22 is less than a

sur f acioanmnyg the tiowable nesinotis moategiat 5P dispeseditherginter ieelyagantag! and of
creating a surface, enerqy,differenti bet yeen. t he nol.din ockets 22 and
the rd& 'HPEicﬁge &ith, & U%id'%.mﬁ"ﬁkﬁfe%-aﬁsc%%ﬁﬂ%aeﬁ@ tl’t%ngng?ér&?face 21
may | : I ativel face..en y C reated to
over EEROLS  ihaldhl BofrBlisky 12 theh MR REIATINEY soffoc" 8], Und 8

sur f agroRing 8trfhce 2readecpreférablyaheaterhte prawstit grénutues sbidifidation @p of

depositing the resinous material 50 into the nolding pockets 22. Exanples
of t hdhedinuiskresigastmat®riahblude but are not limted to: "Ease Rel easeTM"

"Permarel easeTM." " A easeTM " "and.Actilease' ' TM " avail able fJom

soot e on TR BEKttER RO s LRBPHES RSidPg2 dhaigid ragmoer 20

sche | Rt &y r i i | ; der st ood
that | Cheosg] SeRIR the mAdin Mg T BT s A igndd W s elE b
nol di ng surfaces, in which instances the source 65 may conprise a brush, a
nozzl e) or any other suitable device known in the art. FIG 4, for 21
JANUARY 2003 WD 00/09803 21 PCT/ US99/ 18594 exanpl e, shows the source 65
conprising a nozzle. In some applications, it mght be necessary to apply
two or nore coats of the release agent 60 to the nolding surface 21. In
sone enbodi ments in which the nolding surface has m croscopi c pores
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t hereby at |east partially encasing sone of them Pressure Eaﬁ,\ﬂuhh@&(ﬁg
penetration of the fluid or partially solidified resinous nateri al

bet ween the structural elements of the reinforcing structure 40. FIG 5,
for exawd evoogéwows a backing roll 30 juxtaposed with the mawiingngosl 20a
to forma nip 23 therebetween. The reifdorcing structure 40 is traveling
through the nip 23 and is preferably pressed by the backing roll 30 agai nst
the nol ding surface 21 of the nolding roll 20a. .Preferably, the backing

roll iha jal e Lransport
vel ocitlf BRI Phethral S0na kAT Eh M TRyt 2 cHRE A fent rmy
be be?@ﬁf&tm@l ¥triRile Wnt & ;;rasetmhﬁlnéw pattdrn20an hﬁe\!lmﬁférﬂ% BInfihngusur f ace
21 conprising a deformable, and preferably constant volune, naterial, as

descr pbmszksisn &mnmmltymassngfmnMraﬂ@ imayr morapise by wefnetyermfe mﬁemnm U.S.

Patent 5,275, 700. The deform refer y constant val urre nmol.di ng
sur f a€8B00ImEPls. oo &M '8@[‘&/@*‘8 ﬁgét vaeeﬁ%t g d0n¢ B?cmﬁ’éjj"égruct ure

40 ang L hGer 81aMS IR £ Hhdbin o W SRS ShoURYAA0 can be

"i npresse er ‘pressure I nto the ro |ng sur Y 2003
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material 50 and the reinforcing structure Alternatively, a

Ci rcunﬂmwmnhfthﬁhmownmnwnber ﬂ%wv&mglwa&el%bavmgoa tisteewn) of a
def or nabl e, t gnt ume, material. A barrier film be provided,
s ohBMReRSioRAL PAtEr, BoR A e Rt B0 FHesiaagR iy TEereadhe T om

bei ngﬂﬁ%ﬁ)i’éneregﬁwg)q‘fso rﬁ%\]ehgp g0° u@ﬂu%értmlﬁé'ﬁéwme T&%Q@sr,rﬂngferfdl By 70 may

al so conpris rabI y constant vol une

Al t er gabstesltiglly coafdiaiy toethe‘ tHreelﬁmes\sa)rfallmtwrﬂ Prefsrably edmpldingr
material easily conformng to the transporti ngf confi urat| on fornmed by the
backi ﬁgff{fl@eI213(P%T\l"$¢ﬁaasm§pﬁﬁ|¢dleél pattemaohiwidion S BRi tbﬁleheaﬁ)ar rier

bar 11 Bot PR 1B, 1402y B, Ui 0BT AL BsBl el B Bl O tiarEn anc

incorwg Lhedbric &Rl Péfeﬁmg,etr hilekbSsed’aliffBkes of ffe mdmbr}néh@%r@zoand 12,
the reinforcting structure pressed agai nst the nolding surface 21 by a

backi imgladiagtar7inheneetr suréacsl, sochlas adnextmhau(thennostfelevﬂeﬁ) s@rfat@efbacki ng

sheet 77 waps_ar d ortion of t nol di ng,.rol |l 20a. he enbodi ment
of FI&e Pé’"dlto %@gb@%%i é)gﬁé@c" ?’f"qf@a f%ﬁﬂqf!ﬂ"PS}/ tﬁl%rﬁﬁ?a%dﬁ'?ﬁ“&\'f’eﬂ)s Wit hin

e  SEreAERALAcH 17 IPRICs, 8N BPLR yRIDENEN S LBl oF ffer Suffiod 3. the

backi ng Sheet orted ravel s"around supp 77D,

77c, ?I?ed ploﬁketsdP.ZE(FﬂGenq 7qli8; atGyd b’heamwmgmur&ce 21 it hesarfasbagitoent s,
one or nore additional support rolls) (not. shown) may be provided between

the r¥hich the id resinausy matedaldb; isndepasifgsbr tinod Riefersed IGonyingpEat 77

ol ) RESens SfBR AR R RIERtgh e oG TGt A8t elifhubhshifalah 2"
CoNpr iaSfras goMPvélolciey tﬁéréb’?ctérﬂf R§ tIGE'r@sm%)Js bﬁﬁi@ri@m 500| (')ﬁe 3RillelNnHeh

enbodlnents conprising nore than one backing rolls 30, the pressure applled
to thart ewilif ceadilyy apipreciate ethad maythei fenebedimerts (Elﬁseeri-a heanldadl(l)ng

o T s ot " B S Tl e b .
secong, H{q"rﬁs%‘érg ?x?rf&éeg' ?c‘?é%@” Udiédaf @ E:hSF the "GRlURhRTeiddd ' of Yhe 40- I
68 f ma t Ha

desir € pressure e greater
molding surface 21. In FIGs. 1, 4-7, and 8, a direction of rotation of the molding

roli(s) 20a (20a') is indicated by an arrow "A." In the embodiment (FIG. 12)
comprising the molding band 20b, the transport velocity is a velocity of the band
20b measured hetween supporting rolls 25 and 26.

As used herein, the "molding pockets" 22 refers to a pattern of
depressions, or cavities, of the molding surface 21, which are designed to

transfer the fluid resinous material 50 from the source 55 to the reinforcing
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versa. Anal ogously, in FIG 8, backing rolls 30a, 30b, and 6c may apply

differential pressure to the reinforcing structure 40 at correspondi ng nips

23a, 230 @Rsox espectively. FIGs. 7-8B show two exenpl ar pycerdsodtissent s of

t he apparatus 10, in which the reinforléing structure 40 is recessed in the
nol di ng surface 21. The nol ding surfaces 21 shown in FIGs. 7-8B has

pre-determ ned patterns of recesses 24 for receiving the reinforcing

. . f ! (
struceifiBug 40 By geBeSRANETRAL BEMadS mpleria 5 Bl 'S PRI g
surf a@&uaﬁ)retdminrﬁgeé-aéseraﬂnéa\dam@r@ deRtroiMg beékets T magbmyidecr abl y

equal to) the thickness h of the reinforcing structure 40. 'In the
enmbodiansuhstanti®mlycson®nignis patierreimthe oroldingt surfacer 214asibesdrahpwrairt i al |y

reces i.thi.n the.recesses, 24) the depth .o he recesses 24 for receivin
[ ReCT B mi i b GRS Ing Jasits ARl Shhfs (rarelsreg fontaatne ¢! V! N
rei nf k00 ; ; i :

ol (e RIS SHCEP 48in o BELBBNKAINONuRSTRafl, ASUER o

pat t epattetn iesarists bd4'stibstantiathy'vcogtindvtisr @ indivaté nigat mehdrudéwiatord. 1 n

FIGs. 7-8B, a portion of the nolding surface 21, which portion provides
suppoffor @bsolitte reamintityi magyshe eletatedqesilengaas resecdeviations o aall a

et or PAv3iseY SHEEL I Brade L0 PRIy AFTarRR S 08 st FgREe it ¢ ne

rei nf egirBE quidiues Wrané i H& LaR8 peperAdiki ooy s
enbod;a%'r:tes cgrraﬁ"rfg%pa?ré imlg]'tlfg?ériat edqi n Fl Gé%%(h@Aggiﬁ?? rerﬁng%%inzné?dof t he

pr oceSA shown tivo HiffeBenl7 exBnplaryi éethaiimentd odirtieepapetmakingalyelof90

constructing a papernpki ng.belt 90 havi a "zero-overburden." As used
her ei I'i‘,a"megt%f tg'a' b&? Olfsefeéf‘%mﬁgf%@?&%w a.cmade: by ysikg thee

resi nggﬁg{,{,gg@pﬁﬁgrégfg@ ﬁwtoikﬁﬁg??%ckg& sginforcing structure 40. Mre

particu e overburden c rises a distance forned between the top

side 51 of Alfenatinothe friokivggidckals 2admbpednmprise aiphtteta difdiédrete
reinforcing structure 40) as best shown in FIG 9, where the overburden is
desi gelgpeessans.cpr 'cavities. tiRi tiendatteromstance, ethgr rrsineus JnatecinlS® 49 i s

s PRGfereq b B TudReL By 203oPBs T RARe Sttt BbiBonos 2.
PCTI Uptle#$ S84mprik iz sa opfuakitg] vof f diRetdtee pretubbrifdedd SIAHCGEXRpIAR) It IS

said that the belt has the overburden. The term "zero-overburden” ' ndicates
t hat tpapendakingrielt 00 avingl theltespmoushsamesvatls $9afcampnising aoplueality ohe fir st
side 42 of.the inforcing strycture 40 arge sitpated.in. the sa | ane.
Becau qrﬁte.[ %Oéﬁ’%aPﬁ%%th?”ﬁfa&s.e&f?@‘g h§’°%p‘5§s§§t2&"’f?a§ % rfgeggehe dept h
as th‘?eiﬁ'?éréld@?;sﬂ@&t‘ﬁﬁé %@asdéhhérﬁﬁiédﬂgf%ri’%tﬂé% L 1,250k 43R arge evenly
situated relative to the greater extérnal circunference 21 a {or relative

t o t hedtiengyi(hotlishalwvndxéampfisingt atcambinationhef thel dubstantiblly 20ntinbeusf or e,
when the reinforcing structure 40 is registered with the recesses 24, and
the r SaplngGPacats % andthe dissrrisi maldindpackets 2205 Alsr) cppiaranlateshby t he

resi nQ cannot extend beyond the surface portionj 21 R and

i-al
t hus cﬁ%t‘?@ée@t‘@fﬁdﬁg"&ond the first side 41 of the reinforcing structure 40
in the bel tTHROfrARieWOKTBIR wiichs ROWRglel refativéAo the first surface 41 of the

reinforcing structure 40 is contemplated in the present invention. As used herein
the term "angled" framework 50a refers to a framework 50a in which -- if viewed
in a cross-section -- acute angles are formed between the first surface 41 of the
reinforcing structure 40 and longitudinal axes of either discrete deflection
conduits -- in the instance of the continuous framework 50a, or discrete
protuberances -- in the instance of the framework 50a comprising a plurality of

discrete protuberances. These embodiments are disclosed in commonly



FIGs. 8-8B illustrate another advantage provided by the pr I tion. -
Because in the enbodi nent of FIGs. 8-8B the reinforcing st?ﬁ%ﬂ%g?zg)@i s -
partially recessed within the recesses 24, there is a distance "Z" forned
bet weerW® @&028830ond si de 42 of the reinforcing structure REHHPYHWEbacksi de
of the resinous framework 50 when theibelt 90 is fornmed. In a ’
t hrough-air-drying papermaki ng belt, the distance "Z" creates a | eakage

bet ween the belt's backsi de surface 92 contacting the papernmaki ng equi pnent
( suchsagnddPpafft Bpphicatons2SEHAN RBX08/858,66 £ Kand SEHAINGNGB/BBS 662,
belt-contacting surface of | such equi pnent. The | eakage mtigates a sudden
app! ibodh iapplichtioas entitied €'Caliusio Wele, Mepeod eetd dipgparatess bor tiakihgl t  90)

and thus _reduces, if not conpl et eué el imi nates, so-cal|ed pinholing. One
Ski | iR SAMenUsitg Ranarmaling elcHening AROIed GHossrsresional Strattire t o

; . . . or " p b boj d.
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the fibers may conpletely pass through the papernaking belt, theréby

causirefgrenoeaddi ti on to pinholing, clogging of the vacuum dewatering
i Sever.al ., conmponl yassi gn and

machi nery w th the paperneking fibers. e
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et al., US. Patent 5,741,402 issued April 21) 1998 1 n the nane of Trokhan

et alusedhereimatherterm “depthdod the sueldimk:pecketys)122 indicateisnan katentraf of \
Tr ok t_al d,. U S. Patent. 5, 679, 222 i d oot , 1997 in the -
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One skill e%' inthe art will appreciate that the patter € resinous
mat erdomhpriging reamsdiding edil 20arhainagno pllirality safrdiscrete molding pbeketsi 2@2.or ci ng
structure 40 reflects the pattern of the mol ding surface 21. Thus, if the
mol difMY IRhgRest Postior Ahd P&@@e Mding: autace 134 @oﬁ%atneeﬁ@qoaf the folle t he

ot AR EfgAmirenR IR, hOt stetien I A mOln WodER 22, SelEng, ' °°
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a plurality of discrete nolding pockets 22, as best shown in FIG 10A, the

resi lBURIGEt #0iand JOA, sherigherant rRaftiont2la ke @ celinpeis ipegtian fidhgre 40 in
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next efehal trenaaid Erchirpassind duE TS Mo BInd BREREER2 S 1GR 1y ng 't he
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herein, the term"solidification”™ and derivations theredf refer to a

pr oc afistiradt depressiogs,aa fitstideptessiors 2Ra djelativedpiarger) iyawogiadshapepé a
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first depth D1, and consequently the molding pockets 22 have two depths D1

and D2, as shown in FIG. 10. It should be understood that the foregoing

examples are intended only for the illustrative purposes, and not for the

purposes of limitation. Virtually an unlimited number of shapes and their

permutations of the molding pockets 22 having differential depths may be used

in the present invention. While FIGs. 10 and 10A show the geometrically-

symmetrical molding pockets 22, it is to be understood that geometrically-



-therno-setting resins require a certain tenperature for solgifiskatban
Preferably, the step of solidification conprises curing of the resinous
material 50. In sone enbodi ments the process of solidification of the

resi nouswoambv/essoal 50 may begin as early as imedi ately af rernisheig§ioni d

resi nous materi al 21 JANUARY 2003 WO7001 09803 26 PCT/ US9911859a 50 has
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conti nues mhlle the reinforcing structure 40 and the nolding surface 21 are
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surface 21.
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molding surface 21. The resinous material 50 does not have to completely
solidify in the solidification segment, and may retain some flowability after exiting

the solidification segment, as long as the resinous material 50 is capable of



- (g) transferring the flowable resinous nmaterial fromthe nmgldi\nArpasdset s of
the nol ding surface onto the reinforcing structure; (h) causing the

fl owabl e resinous material and the reinforcing structure to join together;
and (i) wsodoigdsdlyi ng the resinous material thereby forni ngeCchaisowssispous
framework joined to the reinforcing sflPucture, whereby the papernmaking belt
is fornmed. 2. The process according to claiml, wherein in the step (g) the
fl owabl e resinous material is transferred fromthe nol ding pockets of the
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cont aggg(ﬂga@aa”mltm ng;mngfpfmgew 29 the flowable resinous material; and
renovi ng excess of the flowable resinous material fromthe nolding surface

as the nol dicegrding tathe peesest invgntion. the: resioces matedal &0 iggmasntaingdn 1,
wherein in f)_the. re nf.or tructur con cts wable
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materi a ret nforcing sur ace at | east y join toge 5.

The pm:m@.ag punketsiRAg lh someaembbdirhent, solidification of tige Tré@néb@pﬁat@hal
providing at | east one backing roll juxtaposed with the nolding surface to

f or m SAdNaybegieAght after the TE?S&QHS/MGM 0 &ast fdlest the moldieg uracketsvel i ng
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conprising a of controlling a thickness of the resinous nateri al

j oi nethe mdlcthegrsurfﬁcm 21 rayudsbefoo& the reiofarcingatuctune 40r and dhecheldingl ue. 7.

The process according to claim1, wherein in the step (g) the resinous
mat er SHIface &1 meatdpr 2 fachiesfage. relatianship; (ﬂj‘oéttpu@a\? B‘Q %%lﬂ!isfﬁnt ially
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in a gabir€d fevedGPVistbsity of mleuealridms mtatedia BoepRoMioredbRINgERSpoint 1
is defined by several factors, including the design and transport velocity of the
molding surface 21, relative geometry of the reinforcing structure 40 and the
. molding surface 21, the length of the resulting contact zone K, and other
conditions of the process and parameters of the apparatus 10. Preferably, the
viscosity of the resinous material 50 is greater at the pre-solidification segment
of the molding surface 21, defined by the angle «, especially when the resinous
material 50 reaches the point f1, relative to the viscosity of the resinous material
in the trough 55.

According to the present invention, an embodiment is contemplated in
which the resinous material 50 disposed in the molding pockets 22 solidifies
such that the surface of the resinous material §0, which is in direct contact with
the inside surface of the molding pockets 22 solidifies first, while the rest of the
resinous material 50 disposed in the molding pockets 22 is still in the fluid state.
Then, the surface of the resinous material 50, which is at least partially solidified,
functions as a shell for the rest of the resinous material 50 which is still fluid.
This embodiment may be particularly beneficial in the process using the

reinforcing structure 40 having void spaces therethrough, such as, for example,



9. The process according to claim1l, wherein in the step (h) hG§adySsbdoUS -
mat eri al extends outwardly fromthe first side of the reinforcing structure
after the resinous material has been joined to the reinforcing structure.
10. Theyghee&ss according to claim9, wherein the resinoupciRisey;isddy has
differential thickness. 11. The proces2® according to claim1, wherein in
the step (a) the reinforcing structure conprises a fluid-perneable el enent.
12. The process according to claim 11, wherein the reinforcing structure
conprises a waven fabric or screen havin plurality of open areas
{her & WY IeIntargngaRicipyrodss slines the, seipfascings Sauetraiddbonagisal m 1,
wher ep.n L. )edg h I pf, or i, NQ.S tri%ggr'e .

fl ui ?hlgn%%'brg‘g%ﬁ@s%rﬁeﬂnean. Sﬁ[%#%et%gpoggs{s‘é%%ctgr E‘?ﬁg tohfﬁ z?ﬁfcirf:m\?/ner einin

the sdtpict(fd 40hnd thHefedimdugntitetial relgivecsadh sitferatierbby "Bashidgrether ocess
according to claim1, wherein in the step (b) the flowable resinous

mat erfiesinasnpratedal §0ntreughyitheeyaraseef the rerercingostructinei 49.i whiabf
epoxi es, silicape r et hapes ol ystyrenes ol yol efins, pol | fides,
) ordag ol dRedirs st bty AERs Ita niies dgisaiind st dtboMition “The
proc Te [ | fA$r Y | t he
ol i POTRAEREY dietorh e Shdpe (0 thi FesfRR naleifel S EBofled DBR Y |10 cess
accor @imferding Gtraictarg,40.ur t her conprising a step of pressing the reinforcing

structure and the nol ding nenber relative to each other for a predeterm ned
peri od of Preferably, the time during which the molding surface 20 faces (and

preferably contacts) the reinforcing structure 40 should be sufficient for the
resinous material 50 to transfer from the molding pockets 22 onto the reinforcing
structure 40. More preferably, this time should be sufficient for the resinous
material 50 to join, at least partially, to the reinforcing structure 40 in a pre-
selected pattern (corresponding to the pattern of the molding surface 21). For
the successful transferal of the resinous material 560 from the molding pockets 22
onto the reinforcing structure 40, a variety of means, alone or in combination,
.may be used, according to the present invention.

Preferably, a surface energy of the molding pockets 22 is less than a
surface energy of the reinforcing structure 40. Several ways exist of creating a
surface energy differential between the molding pockets 22 and the reinforcing
structure 40. A material comprising the molding surface 21 may inherently have
a relatively low surface energy, or can be treated to lower its surface energy.
Alternatively or additionally, the molding surface 21 can be treated with a
release agent 60 prior to the step of depositing the resinous material 50 into the
molding pockets 22. Examples of the release agent 60 include but are not
limited to: “Ease Release™," “Permarelease™," “Aqualease™," “and
Actilease™," available from Smooth-On, Inc. Although a source 65 of the
release agent 60 is schematically shown as a trough in several drawings, itis to
be understood that the release agent 60 may be brushed, sprayed, or wiped
onto the molding surfaces, in which instances the source 65 may comprise a

brush, a nozzle, or any other suitable device known in the art. FIG. 4, for



- 18. The process according to claim1l, further conprising a

controlling a thickness of the papermaking belt being constZﬂiJAg\FJégﬁ(zﬁog. The
process according to claim1l1l, wherein the step of providing at |east one
nol di ngweeds@®soxonpri ses provi di ng the nol di ng nmenber haviPag/usae 1869k di ng
surface conprising a predeterm ned pallern of recesses for receiving the
reinforcing structure therein. 20. The process according to claiml,
further conprising a step of treating the nolding surface of the nolding

MEMbe e, i ,ashell,«gafﬁ% @&?r%-ﬁgjcoﬂﬁﬁsdﬁ%%mz%‘?c% @&ﬂet@ﬁkﬂm&émerei n

the step of providing at |east one i ng menber conprises providing the

mol di mgighte lbenecasyairy $0 rApply twbdimmoreldoats of thel AdldABY il 63Rt2he The
process according to claiml1, wherein in the step (a) the reinforcing
st r uctioeldingospface 21 B \rame Arpbedisients 4o rubighthe wwlding suracet HYast  open

areas fheret felt joipned ' n,f abr.i r.screen. 23. A
proce 'Cfopsi'%o%{ilbg)gegqﬁ%%é%'ngkﬁnﬁg @%‘?ésg@??g% ﬁ%?’ﬁ%ﬁaﬂ}%l ?\lﬁgﬁgi?ﬂgergtﬁ]ct ure
and a grRHdNAE nidlamgVslirfaded2nel tRAItSIOpehERaliid of e GRBHskSAdEhtl 66 St eps
of : (a) providing a reinforcing structure having a first side,; a second

si de optoottie enoldinghsuffacet2titieremndealinditbé nporesf before ddpositirgg Ween; (b)
providing a fl owab resi nous material; _(c) providing a nolding nmenber
conprirgF‘ﬁeuﬁﬁn%'ﬁ&'lang todheiMmR)ding st facs %{J a nol di ng surface conprising a
pre-sel ect ml di iRt ' . 0 carry
the fl omb@@%ﬁ%&?&%ﬁgbﬁ}a‘?qﬁ Eer el n@a?égawg’g#% ?‘%ulgggﬁ égrﬁéWl%ﬁﬁ\ée nmol di ng

sur f ageinfdreing rainsdtanet 40elinclutly; applyintensressareg differehtialnabl presesitheus
material into the nolding pockets of the nolding surface; (f) continuously

t r anspeinfensing suelere Al relattyestor iher Moldiag surace rinispibe: candaeiczane Kuch t hat
el at (REAE TR SR Re FBRA B T Rt i iy st 38 287 e ng
I Lt e i L S R T L
mat er imatefiab®0t Hoesuidli “affapbt tettheofeinfbecing | stiucfureud0 abeat dasotot veap
reint oarrghrr: s%}urc:ltjtfr%}]g%;rrlents of the reinforcing structure 40 (such as, for example,
individual yarns in a woven reinforcing structure 40), to “lock on” around them,
.thereby at least partially encasing some of them. Pressure facilitates
penetration of the fluid or partially solidified resinous material 50 between the
structural elements of the reinforcing structure 40. FIG. 5, for example, shows a
backing roll 30 juxtaposed with the molding roll 20a to form a nip 23
therebetween. The reinforcing structure 40 is traveling through the nip 23 and is
preferably pressed by the backing roll 30 against the molding surface 21 of the
molding roll 20a. .Preferably, the backing roll 30 rotates at a surface velocity
substantially equal to the transport velocity of the reinforcing structure 40 at the
nip 23. This embodiment may be beneficially used with the molding roll 20a
having the molding surface 21 comprising a deformable, and preferably constant
volume, material, as described in commonly-assigned and incorporated by
reference herein U.S. Patent 5,275,700. The deformable, preferably constant
volume, molding surface 21 provides an effective contact between the
reinforcing structure 40 and the resinous material 50 because the reinforcing

structure 40 can be "impressed” under pressure into the molding surface 21,



(h) causing the flowable resinous material and the reinforgj 5‘&\.&%@?8&3”6 to
join together; (i) controlling a thickness of the resinous nmaterial; and
(j) solidifying the resinous to formthe resinous franework joined to the

rei nf ongbRAosdos UCt Ur e, whereby the papernmaking belt is foscBtsysrseA
process for maki ng a papernmaki ng belt 22t he process conprising the steps of:
(a) providing a reinforcing structure; (b) providing a flowabl e resinous
material; (c) providing a nolding nmenber conprising a nolding band having a
pre-sel ected pattern, of. nol di pockets structured and configured to carry
the e gag‘@@“ﬁSuL"‘“‘“SlogA&%AWS‘QGB'Q mterale 503 /and dhe FRintadgingeposi t i ng
t he fsltr%‘ﬁ?\?njee 6esi nous material into the nol ding pockets of the nolding
menber; (e) %r'i ngi ng together the reinforcing structure and the nol ding

menber supltetdtived), d eifGimferentd iofnhebacking AINSE eay doipriset Angydrs in a
face-to-face relationship with at least a portion of the nol di ng nmenber

havi rfgot Bbown) @if iy defecmable. toanséant velame, rmatgrial.r iA dartier filmpd@oimayr esi nous
terial fr. th | di t f th | di nb to t

el nit: Proyiets gepun PO FRa Se g IRt NG s BE TN (ASHI PbP0and ¢ he

" el NI ding ot P with' the! RARIAIR mafdith G0, FAE!drhigt Affn FtPmias ! nous

material thereby tormng the resinous franmework jorned to the reirnforcing

st r ucilst eonitiFiseTh deforowtis, prefaabiyngonstant adlnd, madriadr Aernaddigi n t he
step of providi n% a nol di_nlg menber conprises providing the nolding nenber
havi tge dastige filan 7045 (3 flexible. stnpthpand dlanat matednl easiycanfermiagpat t er n of

Uner 4B RS ind EPRlg o St S b AERSHGI 38 and the AUppaitiod”

A A0 A PIBY _abodh hféh AhePoArich VD 62 AGra0SHAS RO Yilection | K(
indicated by an arrow "C." The barrier film is described in sufficient detail in ’
commonly-assigned and incorporated by reference herein U.S. Patent
5,275,700.

In FIGs. 6 and 12, the reinforcing structure 40 pressed against the
molding surface 21 by a backing sheet 77 under tension. In the embodiment of

-FIG. 6, the backing sheet 77 wraps around a portion of the molding roll 20a. In
the embodiment of FIG. 12, the backing sheet 77 is substantially planar and
travels within the second contact zone K2. In both embodiments (of FIGs. 6 and
12), the backing sheet 77 is supported by and travels around support roils 77a,
77b, 77c, 77d in a direction indicated by an arrow "C." In these embodiments,
one or more additional support roll(s) (not shown) may be provided between the
rolls 77a and 77b for an additional support of the backing sheet 77 and/or
additionally to press the reinforcing structure 40 against the molding surface 21.

FIGs. 7 and 8 show other exemplary embodiments comprising two (FIG.
7) and three (FIG. 8) backing rolls 30. In such embodiments comprising more
than one backing rolls 30, the pressure applied to the reinforcing structure 40
may differentiate between the backing rolls. For example, in FIG. 7, a first
backing roll 30a applies a first pressure P1 at a first nip 23a, and a second
backing roll 30b applies a second pressure P2 at a second nip 23b to the

reinforcing structure 40. If desired, the pressure P2 may be greater than the
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the surface portions 21S and 21R are evenly situated relative to the greater
external circumference 21a (or relative to the longitudinal axis of rotation) of the
molding roll 20. Therefore, when the reinforcing structure 40 is registered with
the recesses 24, and the resinous material 50 is deposited into the molding
pockets 22, the resinous material 50 cannot extend beyond the surface portion
21R, and thus cannot extend beyond the first side 41 of the reinforcing structure
40 in the belt 90 being made, as shown in FIG. 7A.

FIGs. 8-8B illustrate another advantage provided by the present
invention. Because in the embodiment of FIGs. 8-8B the reinforcing structure
40 is partially recessed within the recesses 24, there is a distance "Z" formed
‘between the second side 42 of the reinforcing structure 40 and the backside of
the resinous framework 50 when the belt 90 is formed. In a through-air-drying
papermaking belt, the distance "Z" creates a leakage between the belt's
backside surface 92 contacting the papermaking equipment (such as, for
example, a vacuum box or a pick-up shoe) and the belt-contacting surface of
such equipment. The leakage mitigates a sudden application of vacuum g
pressure to the paper web disposed on the belt 90, and thus reduces, if not
completely eliminates, so-called pinholing. One skilled in the art will recognize
that the term “pinholing" refers to formation of pin-sized holes, or “pinholes," in
the web being dewatered, as a result of the sudden application of the vacuum
pressure to the web and consequent separation of a certain amount of fibers
from the web. Some of the fibers may completely pass through the
papermaking belt, thereby causing, in addition to pinholing, clogging of the
vacuum dewatering machinery with the papermaking fibers. Several commonly-

assigned and incorporated herein by reference U.S. Patents disclose various
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surface 21 comprises a substantially continuous pattern of the molding pockets

22, as shown in FIGs. 7B and 8B, the resinous material 50 is transferred onto

the reinforcing structure 40 in a substantially continuous pattern. If, on the other

hand, the molding surface 21 comprises a plurality of discrete molding pockets

22, as best shown in FIG. 10A, the resinous material 50 is transferred onto the
‘reinforcing structure 40 in a pattern comprising a plurality of resinous
protuberances, FIG. 11A.

The next step of the process of the present invention comprises
solidifying the resinous material 50 joined to the reinforcing structure 40. As
used herein, the term “solidification" and derivations thereof refer to a process of
altering a fluid to a solid, or partially solid, state. Typically, solidification involves
a phase change, from a liquid phase to a solid phase. The term "curing" refers
to a solidification in which cross-linking occurs. For example, photosensitive
resins may be cured by UV radiation, as described in commonly assigned U.S.
Patents 5,334,289; 5,275,700; 5,364,504; 5,098,522; 5,674,663; and 5,629,052,
all of which are incorporated herein by reference. The thermo-plastic and
thermo-setting resins require a certain temperature for solidification. Preferably,
the step of solidification comprises curing of the resinous material §0.

In some embodiments the process of solidification of the resinous

material 50 may begin as early as immediately after the fluid resinous material
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exemplary embodiment of FIG. 12). A method of solidifying the resinous
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material 50 depends upon its nature. If a thermoplastic or thermosetting resin is
used, solidifying comprises cooling the resinous material 50 transferred onto the
reinforcing structure 40. Photopolymer resins may be cured by a process of
curing described in commonly assigned U.S. Patents 4,514,345; and 5,275,700,
incorporated herein by reference and referred to above. The resinous material
50 comprising muiti-component resins or plastics may solidify naturally, during a
certain predetermined period of time, by virtue of being mixed together.

As an example, FIGs. 6 and 12 schematically show a curing device 79
juxtaposed with the second side 42 of the reinforcing structure 40. One skilled
in the art will understand that, depending on the nature of the resinous material

- 50 and the method of its solidifying, the curing device 79 may be located in other
locations, for example, be juxtaposed with the resinous framework 50a, as
schematically shown in FIG. 4. The examples of the curing device 79 include,
but are not limited to: a heater for increasing cross-linking reaction rates or
condensing rates for condensing polymers; a cooler for solidifying
thermoplastics; various apparatuses providing an infra-red curing radiation, a
microwave curing radiation, or a ultra-violet curing radiation; and the like.
Commonly assigned patent application, Serial No. 08/799,852, entitled
"Apparatus for Generating Parallel Radiation For Curing Photosensitive Resin"
filed in the name of Trokhan on February 13, 1997; and commonly assigned
patent application, Serial No. 08/858,334, entitled "Apparatus for Generating
Controlled Radiation For Curing Photosensitive Resin" filed in the names of
Trokhan et al. on February 13, 1997, and its continuation 08/958,540 filed on

October 24, 1997 are incorporated herein by reference for the purpose of
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10G "48iidiirlg the resinous material 50 comprising a photosensmve resin.

Optionally, a step of controlling the caliper H (FIG. 9) of the belt 90 may
be provided in the process of the present invention. The caliper H may be
controlled to a pre-selected value by controlling the overburden OB, as has
been explained herein above. Also, the caliper H may be controlled by
controlling the depth of recesses 24 for the reinforcing structure 40 (FIG. 8A).
Another way of controlling the caliper H comprises changing the thickness of the
resinous material 50 after the resinous material 50 has been transferred from the
molding surface 21 to the reinforcing structure 40, and after the resinous
framework has been at least partially formed. For example, the thickness of the
resinous material 50 can be adjusted by mechanical means known in the art.
FiGs. 1 and 5§ schematically show a caliper-controlling device 80 comprising two
mutually-juxtaposed rolls forming a clearance 88 therebetween. By adjusting
the clearance 88 between the rolls of the device 80, one can control the caliper

- of the belt being constructed. In the embodiments in which the resinous
framework 50a is only partially solidified after having being formed between the
molding surface 21 and the reinforcing structure, the caliper of the partially-
formed belt may be slightly adjusted by causing the partially-formed belt to travet
through the clearance 88. Alternatively or additionally, the caliper-controlling
device may comprise a rotating sanding roll, a planing knife, a laser, or any other
means known in the art and suitable for the purpose of controlling the caliper of
the belt 90.

The process and the apparatus of the present invention significantly
reduces the amount of the flowable resin that is required to be used in
constructing he belt 90, and thus provides an economic benefit. The prior art's
methods of making the belt, using a photosensitive resin and a curing radiation,
requires application of a coating of the photosensitive resin to the reinforcing
structure, curing selected portions of the resinous coating, and then removing

(typically, washing out) uncured portions of the resinous coating. The amount of
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the entire resinous coating. In the present mventton the exact amount of the
resinous material 50, which is required for the resinous framework 50a is formed
into a pre-determined pattern of the molding pockets 22 of the molding member
20. The excess of the resinous material 50 deposited onto the external
(inherent) surface 21a of the molding member 20 may be (and preferably are)
easily recycled, by any means known in the art, into the source 55 of the
resinous material 50, thereby completely eliminating waste of the resinous
material §0. Furthermore, the process and the apparatus of the present
invention allows one to create virtually unlimited number of three-dimensional
patterns of the resinous framework 50a.

The process of the present invention may have two or more steps. FIG. 1
schematically shows a two-step process. At a first step, a resinous material 50
is deposited on a first molding surface 21 of a first molding member 20a, and
then transferred to the reinforcing structure 40 to form a first resinous framework

«80a (best shown in FIGs. 2 and 2A). Optionally, the caliper of the belt being
made can be adjusted by the caliper-controlling device 80. At the second step,
a resinous material 50°' is deposited on a second molding surface 21° of a
second molding member 20a’', and then transferred onto the web-contacting
surface 51 of the resinous framework 50a to form a second resinous framework

50a' (best shown in FIGs. 3 and 3A). The steps may be repeated as desired.
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(a) providing a reinforcing structure having a first side, a second side opposite to the
first side, and a thickness formed therebetween;
(b) providing a flowable resinous material;
(c) providing at least one molding member comprising an endless molding band
having a molding surface comprising a pre-selected pattern of molding pockets to
carry the flowable resinous material therein;
(d) continuously moving the molding surface at a transport velocity;
(e) depositing the flowable resinous material into the molding pockets of the molding
surface;
(f) continuously transporting the reinforcing structure at the transport velocity such
that at least a portion of the reinforcing structure is in a face-to-face relationship with
at least a portion of the molding surface;
(g) transferring the flowable resinous material from the molding pockets of the
molding surface onto the reinforcing structure;
(h) causing the flowable resinous material and the reinforcing structure to join
together; and
(i) solidifying the resinous material thereby forming the resinous framework joined to
the reinforcing structure, whereby the papermaking belt is formed.

2. The process according to claim 1, wherein in the step (g) the flowable resinous
material is transferred from the molding pockets of the molding surface onto the
reinforcing structure in the pre-selected pattern.

3. The process according to claim 1, wherein the step (e) comprises:

contacting the molding surface with the flowable resinous material; and

removing excess of the flowable resinous material from the molding surface as the
molding surface is moving.

4. The process according to claim 1, wherein in the step (f) the reinforcing structure
contacts the flowable resinous material disposed in the molding pockets for a
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predetermined period of time sufficient to cause the flowable resinous material and
the reinforcing surface at least partially join together.

5. The process according to claim 1, further comprising the steps of:

providing at least one backing roll juxtaposed with the molding surface to form
therebetween a nip for receiving the reinforcing structure traveling therethrough, and
rotating the backing roll at a surface velocity substantially equal to the transport
surface velocity of the reinforcing structure at the nip.

6. The process according to claim 1, further comprising a step of controlling a
thickness of the resinous material joined to the reinforcing structure to at least one
pre-selected value.

7. The process according to claim 1, wherein in the step (g) the resinous material is
transferred onto the reinforcing structure in a substantially continuous pattern.

8. The process according to claim 1, wherein in the step (g) the resinous material is
transferred to the reinforcing structure in a pattern comprising a plurality of discrete
protuberances.

9. The process according to claim 1, wherein in the step (h) the resinous material
extends outwardly from the first side of the reinforcing structure after the resinous
material has been joined to the reinforcing structure.

10. The process according to claim 9, wherein the resinous material has differential
thickness.

11. The process according to claim 1, wherein in the step (a) the reinforcing
structure comprises a fluid-permeable element.

12. The process according to claim 11, wherein the reinforcing structure comprises

a woven fabric or a screen having a plurality of open areas therethrough.
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13. The process according to claim 1, wherein in the step (a) the reinforcing

structure comprises a fluid-impermeable element.

14. The process according to claim 1, wherein in the step (a) the reinforcing
structure comprises a felt.

15. The process according to claim 1, wherein in the step (b) the flowable resinous
material comprises a material selected from the group consisting of epoxies,
silicones, urethanes, polystyrenes, polyolefins, polysulfides, nylons, butadienes,

photopolymers, and any combination thereof.

16. The process according to claim 1, further comprising a step of treating the
molding pockets with a release agent prior to the step (e).

17. The process according to claim 1, further comprising a step of pressing the
reinforcing structure and the molding member relative to each other for a

predetermined period of time.

18. The process according to claim 1, further comprising a step of controlling a
thickness of the papermaking belt being constructed.

19. The process according to claim 1, wherein the step of providing at least one
molding member comprises providing the molding member having the molding
surface comprising a predetermined pattern of recesses for receiving the reinforcing
structure therein.

20. The process according to claim 1, further comprising a step of treating the
molding surface of the molding member with a release agent.

21. The process according to claim 1, wherein the step of providing at least one
molding member comprises providing the molding member comprising a molding
roll.
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22. The process according to claim 1, wherein in the step (a) the reinforcing
structure comprises a woven fabric or a screen having a plurality of open areas
therethrough and a felt joined to said woven fabric or screen.

23. A process for making a papermaking belt comprising a reinforcing structure and
a resinous framework joined thereto, the process comprising the steps of:

(a) providing a reinforcing structure having a first side, a second side opposite to the
first side, and a thickness formed therebetween;

(b) providing a flowable resinous material;

(c) providing a molding member comprising an endless molding band having a
molding surface comprising a pre-selected pattern of molding pockets structured
and configured to carry the flowable resinous material therein;

(d) continuously moving the molding surface at a transport velocity;

(e) depositing the flowable resinous material into the molding pockets of the molding
surface;

(f) continuously transporting the reinforcing structure at the transport velocity such
that at least a portion of the reinforcing structure is in a face-to-face relationship with
at least a portion of the molding surface;

(g) pressing the reinforcing structure and the molding member relative to each other
for a predetermined period of time and transferring the flowable resinous material
from the molding pockets of the molding surface onto the reinforcing structure;

(h) causing the flowable resinous material and the reinforcing structure to join
together;

(i) controlling a thickness of the resinous material; and

(j) solidifying the resinous to form the resinous framework joined to the reinforcing
structure, whereby the papermaking belt is formed.

24. A process for making a papermaking belt, the process comprising the steps of:
(a) providing a reinforcing structure;

(b) providing a flowable resinous material;

(c) providing a molding member comprising a molding band having a pre-selected
pattern of molding pockets structured and configured to carry the flowable resinous
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" #$9&' () * +,(d) dépbBiBng the flowable resinous material into the molding pockets of the molding

member;

(e) bringing together the reinforcing structure and the molding member such that at
least a portion of the reinforcing structure is in a face-to-face relationship with at
least a portion of the molding member having the molding pockets therein;

(f) transferring the flowable resinous material from the molding pockets of the
molding member onto the reinforcing structure;

(g) causing the flowable resinous material and the reinforcing structure to join
together; and

(h) solidifying the resinous material thereby forming the resinous framework joined

to the reinforcing structure.

25. The process according to claims 1, 23, or 24, wherein the step of providing a
molding member comprises providing the molding member having a substantially
continuous pattern of molding pockets, a pattern of molding pockets comprising

discrete depressions, or any combination thereof.



