3y e3eTdPd6TXr - 1 - METHOD FOR DRYI NG SHEETS OF PLASTERBOARD A
FOR | MPLEMENTING | T The subject of the invention is a novelllmmwmwml
‘manuf acturi ng sheets of plasterboard, and a device for

Sheets of plasterboard are known and constst of a dense (densi tysifbr
exanple 0.6 to 1.0, generally 10 approxi mately 0.7) core of plaster or
stucco on at |east one support of the paper type, and preferably between
two supports OHMETHEDpEQRrDRYPNG( SHEETS| OF BhASTERBOARPLANRQDEMIGR HORt he

i vory paper, or "face", and the ot r paper, or "back"). The
conventional nethod for 15 manufa EﬁﬁLﬁﬁEﬁ?f Cib e ets of plasterboard
conprises the foll ow ng steps. Typlcally the nmethod conprises formng the

sheet, this step QOPLuBHRG ! her SHReSteRenel om0l 1d NY Adfvdinand sy paper .
m xing to obtain a paste made up mainly_of plaster (sem -hydrate) and of

wat er, to Whi @ﬁn?éa%HHF%P9e§h§te§sao‘a%dPllﬁS(Sreéf?Patré gi ¥ t e AREEES sPBEi fi c
usage propertigslépentinsgl acly starch and possibly a foam ng agent is (are)
added in order to forma foam) ; depositing the said paste on the ivory
paper; rolling out then applying the grey paper to form continuously, the
25 sandwi ch that $ke¢he mifecpizstevboahd sireet knbwydr atridongosetsibngfand
cohesion of t st s h ti ] t Qet apgers on that
constitute th@g?§€n1§8gﬁ%leg AﬁQ%ﬁe %ﬂ%ﬂ%¥gthg orﬁ¥ﬁgpf|§e ?%HBngggc

in a sen1HX|n@BPé@XsmatélzaBaBPecéﬁeb@ﬁn@LﬁﬂtQQ/Qﬂmﬁﬁ@ﬁCQh@ﬂ 30 haadfed,

possibly in péﬁé'§Hﬁﬁ6rﬂ”éP @héuﬁ @Yﬁé; QﬁdfbkeﬁéiaprebéEWQEn'Bwerder
to place it ivory face uppernost. |na Ero uct is introduced into

a drier to el PAPRa¥ESt Ré é?*’(?esﬁéa%‘aﬁ e’f’YP‘?orH:YBécé &¥t o&n VpeFatPoRekRBWN as
drying the shegbyn &8 trRavivgrihgapérroerfibeshens tResubheet ad, tha the

dry state, t dit tr.eat qents |t t its final
or esent at | on. SYRY\ BYEREL S\ (FOOVERIPG TGS ASe "t 19 im 356550 1583 —s

5 10 | S 206 25m80Qufacturing such sheets of plasterboard comprises the

following steps. Typically, the method comprises forming
the sheet, this step comprising the sub-steps of rolling
out the ivory paper, mixing to obtain a paste made up
mainly of plaster (semi-hydrate) and of water, to which
20 additives are added in order to give the sheet specific
usage properties (particularly starch and possibly a
foaming agent is (are) added in order to form a foam);
depositing the said paste on the ivory paper; rolling out
then applying the grey paper to form, continuously, the
25 gsandwich that is the precursor of the sheet; hydration,
setting and cohesion of the paste during hydration with
the two papers on supports that constitute the forming
line. At the end of the forming line, the product is in a
semi-finished state capable of being cut by shears, then
30 handled, possibly in particular with a turning-over, or
flipper, operation in order to place it ivory face
uppermost. Finally, this product is introduced into a
drier to eliminate the excess water from the sheet (an
operation known as drying the sheet). On leaving the
35 drier, the sheet is subjected, in the dry state, to

various conditioning treatments to give it its final

T

*G00002+*

presentation.
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B85 -2 Wiile each step has its own technical problens, certain steps are
Critical, either in ternms of the kinetics of the chenical reaction, or in
“terns of kinematics or of the nethod and which will influence the
properties and quality of the end product2 or in terms of the conplexity
~and size of the apparatus and of the difficulty of maintenance, and of the
occupation of space, or in terns of several in conbination. The steps which
are the nost critWbale apach fsweptHeas nidtisal owor niteghstiswgl apgobiems,
hydr ati on- set L] eps; an r t & ang, dr, indh rier
to elimnate %hgggzﬁesgt?é%e %g&eréﬁhﬁi§hfW* éﬁéﬁrnaq%r g%g%% n%Fhe%ﬁgthod
of manuf act ur khgeshest soff phast ERBBAEEL| sTEARELERI t@rthénneﬁﬁeﬁsan@ﬁor to

the end produginemtchca @egroee e qréﬁﬂcrcﬁlaﬂa/ wsisResiiiciheitBaceeihed for
manuf act uri ng sheets  of astergoard ste frogbthe begi,.nni ng of

hydration %s PEPPEEELRE §H affMA 15§eP£thﬁ EBHvBRPABR LY 9r|&§t§e MSe Rt

m nut es, typlcaélycamp&éxftyr)ahdﬂ Bikes of mree, a@pdrhhasneaﬁdsuﬂgethb wet
transfer and g0 u gdrat]aon]n g tqnthg entr |nr§ tﬂ? dﬂa%' asts fr %n15
to 10 mi nutes’ éﬁ esTPEBr 55T herdise The Sifee§ GHPANE N né:

order to achrspecealueszmn eees sobf severmlniim mebnmanwemtrﬁhalshe@satron
times, it thep, NSGRSSTHLcl OpkRCEAse (hfatenctiupl dhe hangiag |ine
to val ues in excess €50 Somet h |ng extrene y expensrve and
presents h%neﬁ@iﬁsllﬁgotﬂtémy ATk ﬁéﬁathY@éfae\:ridDrbfsettrta}mg ePFeRg; afgansier

positioning thg sheeyatoBthbe gﬁahaﬂzingﬂﬂﬁ ghepPdef ek @BSEeH niRakRe tyRt
state enpl oys conpl ex devi ces which

ave to g perate in a hot nd da

at nospher e. TﬁecﬁﬁﬁdGEFFvW?§e6f £RefpFEduEBFBN™RIRE PESPheFef Fe"ﬁéggﬁdant
upon the r eI i abi Imatmﬁﬁoﬁdmsrg deneees, ofhighasterboacky iandeekpensl veot o

mai nt ai n. ver ven |on devi ces ri.se, b onstructi on
to hydration Eﬁﬁegb ¢ #%%ﬁ E %glfq rBV3 ? F?Qé@FT?é%? T ad doc
- 3 hum 20903 ethﬂQallty3la<ﬁgﬁ¢1ﬁhmatodmhanmenhqﬁ for shosfactmrtihg one
hand, and to seLs ke gf sheets, on the other hand, prior to
entry into thgﬁgrgér of ET@EFeMH have to be got around using conplicated
systenms. It is then 5 necessary to conpensate for these offsets in order to

obtain uniform dryhag s%@fF)str&heteet 'He%ﬁfrﬁ%g()fof hﬁy&?ﬁﬁﬁén Ry tEgul agl y at
t he ends of the sheet e nechani sm has to at the sheets do

not break up &Pethé qaﬁﬂﬂEMRP?EF?&RHovEPPXEntFHHBE&Xrt%?%ﬁ%le%e 6% hi s
in Lhe priz@r Aathutes, gaspﬁlba\legr lamadmmpens:ablje rﬁz]rcmetrmk oyr hinghey aﬁdpltmé
mechani cal syste nd to.re u nmot or.s

drying step en?a??s@n%chanlcgg gé@?éggr Pghgﬂ§v8@1g§g gp@raP@ R gﬁﬁanp
envi ronment wanthymiptbe the dahprad asdisnd mat F atedl M nhnwaeer Whpoudt and
may reach sevegahelundpeds c8f ihoramRl g D ONCEnATRRe! ak§CE BERDI oS

wi th mai nt enance. 20 Finally, rying step consunes a great
energy and |ttaou|a&m@\f@dvam3a@%uslpo faveess nePhod 1&%d dedmeR: f owWidhyi ng

whi ch makes '&oﬁ@éﬁtbbﬁalolﬁz‘&iﬁdt}idrhetﬁﬁ@@tslw thed| e éHife aMREBE s@R riYeat
energy they requiire. 25 Th other e E OL ge netho§1also rals ot her
orobl ens, whi ERl ARE5eAsEd G it abPBe O IEG: bIAFS Rt B2 HEPe L7t he

sheari ng stepenupbsysfshHHISnrnsbhethmngrwhﬂmM)rsﬂéxmsemeIYedxpehhlbbades
whi oh nave 0aB8 cheased L oo ilidus TRee d Qi dasly ugtive and 30

mechani cal |y ﬁars e she S 'S a S0 one of “the reasons

it necessary tbahaﬁeralnglandvpbﬁltoﬂglsgtthﬁgShEﬁeSbenanbe mhehanhydrated
- set wetygheet has to be able to withstand the stresses inposed by the
shears and the handling operations in the wet transfer 35 zone ) . The

t ur ni ng- over or fTh%p%geEtQB RaanfaferetPotBet BRLHEEALReEBRARYY. CPRBLEXper ed

edges of the ghegtear ewh@bmedhav\eBr %e4siﬁe71%ﬂ;® 17HH 7RC Tlﬁ@ﬂGBaﬁl@C dagpum
2003 - 3142 8% a .l ower. rol &r %$th thlckgned es or a
strip having 2HEoPR rge éﬁﬁbepr?%?gtrﬂb?Ye§’ha. S gPEREICTIPR T 1S

| ower nost. Nowhedefong sdepesqdant: dryparg, thei s yeldfadridliltey f oof t hthebeory
face to b% Ondé@fcé@?’wﬁ?cﬁsare tricky and expensive to maintain.

Moreover, these conventional devices give rise, by
construction, to hydration times which differ in the
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5 t0 avoid the rollers of the drier soiling it in any way. It woul d be
desirable to be able to avoid this penalizing flipper step (while possibly
“still being able, if desired, to keep the current configuration where the
pl aster paste is deposited on the ivory-paper). 10 The step of transfer in
the dry state admttedly raises fewer problens than encountered in the wet
"state, but remains conplicated and the maintenance is still irksome. 15 The
obj ect of thelongettdbnail sdioeptbondef athet 8bdetapndodetvheeocher hangl, eamdt i ng

it, which makg_ it ibl oi he_ ab ti oned oh ?%§ a o]
of fer other a‘g?/ar?tfg%e%isgt]?ﬁ&?%%t éfgrrrlts? 0 frr%%ll%gg%@a |tt%orCL e eﬁ ni}o
product, in terherofom@Entnaine; thet dmierof aperafi whicbsthavenviest hent

cost, and working gepdihki ORsinkNe LOMSIéQPed el kgsLkRsRar tron {he phriAci ple
whereby unlike the prior art in which the sheets travel great distances

t hrough tHe VBEFBBE2EY Uit heRPPERAREE| FAthethasenQidifetS the WSt stare
practicall X s@a%@manyriiﬂ?ms dﬂj}&r@qubb_ﬂ‘ﬁébf i teEs ?}ﬂf-ipf%_mamaa ]ge;fﬁrahéy in
rotati on. ccording to a fir t er nat e 10r t ec of the

vent on 19 BPSRERoq B THMAS uritng toRecPadbs ‘B5 ik ahegEsy  The
conpri si ng t heeébdhdsmnbpast ¢ps makie dwren bhat hehehedteet(d ido sebdt i hgeak by
hydration untj h e r.0 t b 80~ | i ned;
35 (iii) cont 1 u?%g¥ﬂ%g%agpgﬁ %ﬁﬁafﬂﬁggg?(%%%kﬁﬁ%bfé?ngégé%rg?;hgﬁgg%gv)
dryi ng. R Breles1179001d 791 orPGaY edEB duws - pgoMah 2008 spayisble - t§
According to &Rﬁl@ﬁb%g%{}t cofpdeat i Ha 1At IAHELHD dhe 84 geﬁ%lBEéSt

one barrel unti1 full ration is reached. 5 According to one enbodi nent
hydration i s tdftFReRES| Af t AEMeEPYS afoF@4E8t one barrel still to a parti al
extent, and then in a second barrel until full hydration is reached. 10

Accordi ng to one enbodi nent, the net hod. conprises between steps.(ji)and
(E0) Sandi e or modi Bt CERERY | RECRT ERESOHE BRGRARTEAT , SRYUFEE, BALFE BAREI nued
| east oneldbartel opératet dnaapdatmpalenvi rnsecnavihiarit ebaywirbe | ag uBampydsat i on
one enbodi ne .1 he t o] L.S i) j i i n dj

sheari ng Accgéﬁfég ?gggggggﬁbggﬁheﬁéFefhW%&gﬁégrf%gigﬁ@% %ggqg %%&%F%é out
usi ng the wi reundreds quef ACEor disegetdioge evibicdi negnce hyagainonratsele end
of step (ii) LsoRelaw £560h BQiACEREAESY to one enbodi ment, hydration at the
end of step (1i) 1s between 33 and 66% preferably between 33 and 50%

20 Finally, the drying step consumes a great deal of
energy and it would be advantageous to have a method and
device for drying which makes it possible to supply the
sheets with only the amount of heat energy they require.

25 The other steps of the method also raise other
problems, which also need to be solved as best possible.
For example, the shearing step employs shears in the form
of two rollers fitted with blades which have to be
cleaned regularly. This device is quite destructive and

30 mechanically harsh on the sheet (this is also one of the
reasons which make it necessary to have a relatively long
setting time because the - hydrated - set wet sheet has
to be able to withstand the stresses imposed by the
shears and the handling operations in the wet transfer

35 zone) .

The turning-over or flipper step has hitherto often

been necessary. The tapered edges of the sheet are formed
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.The invention also provides a device for 25 manufacturing sheets of

pl asterboard conprising a linear zone for partial hydration-setting and at
"l east one barrel conprising a central axis 9 about which a nunber of
branches 10a, 10b, 10c, 1Qd are arranged.4 30 According to one enmbodi nent,
_in the barrel, each branch is divided into a nunber of arns 1l1a, 11b, 1lc,
11d, the area occupied by the arns representing from50 to 99% of the area
of the correspondingubr arfcha QBWACL‘cchj]iJmftwibhe tdritpdcinesht edgae loar ral

conprises fr ferably fr h
\ Br evet s\IYQ%(R%&QIQ%’CE%ag% é’?%-r ] é)'5320(03 : %/ 35‘9’&%% T 6 to
one enbodi neritvounheranelr al Puarsest i nov¥onduzaast Wélbﬁeﬁqi@ntar@ﬁlrlmg o

paral | el axes;g Agcordlidig & %&necrelrﬂ)omdwtfaé@ec&%é I8 penecapd dhexs
barrel are coupled via rollers 8a, 8b and 8¢, thesc.i rollers, penetrating

bet ween t Re BrarfRed 168e TB%lelfL"BCOfléHe AELEFAFRG 10 %re b RHPFetRY - t he
devi ce conprimeswculshass |dlgs:dﬁabm 00 lam]ng tfo VAv®id |ﬂ‘1ﬂ'é1q>darli‘alleﬂiix®@ al so

provi des a baryr.el conpr|5|ng ntral oyt which a n

branches 10aa{]1](ﬁ§)er10cs Fd é‘l”’%l Fr aﬁﬁ%ﬁlbzg gf‘;ﬁrch bbeénﬁg %d’ed H%to a
nunber of armeditewdllbo 1keepllithe t hpiraresd ocomﬁilgdtrlaylm t whezensthe
representing fy 220 % of ip‘ﬂg%L ng branch.
Accordi ng to%n%géngoﬁda%nen te %ée&gsarr ég%n%{r?sl(e:‘g&{f m-1 )to 150,
preferably from40 to 120, br anches. 20 According to a second alternative

form the subj ectrf %E%F' YNt d ferd mﬁthmef@rynageaaet WOt s of
pl ast erboard conpri sing hefollowng steps: (1) formng t he sheet (i)

setting the SHEetehyreWRr PYSRLePS| F aBr?Pﬁ&%FP—’édt Hé "4t $eR

rotated. Accaiuli ngehaiome eshplligabed diydnNgHes @alihitetadidle lmsats&fnst one
barrel revol vi |n5| de a chanber. 30 According to one embodinent, drying
is carried olt* T34’ | east one barrel, the said at |east one barrel
conprising a single drying section.

The object of the invention is to provide a method
and device for implementing it, which make it possible to
avoid the abovementioned problems and to offer other
advantages still in terms of method/quality for the end

20 product, in terms of maintenance, in terms of operating
cost, investment cost, and working conditions. The
invention relies in part on the principle whereby unlike
the prior art in which the sheets travel great distances
through the wvarious equipment items, in the invention,

25 the sheets are practically stationary; it is the

equipment items which move, generally in rotation.

According to a first alternative form, the subject of
the invention is a method for manufacturing sheets of
30 plasterboard comprising the following steps:

(1) forming the sheet;

(ii) setting it by hydration until a hydrated
product with a content of below 80% is
obtained;

35 (iii) continuing hydration in at least one revolving
barrel; and

(iv) drying.
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.35 According to one enbodinent, drying is carried out in at |east one
barrel, the said at |east one barrel conprising two distinct drying
‘sections. R IBrcvetsl| 7900 I 7917PC- TradG doc . 3 hum 2003 - 6/42
According to one enbodi nent, drying is caPrired out in at |east one barrel,
the said at |east one barrel conprising two or nore distinct drying
sections. 5 According to one enbodinent, drying is carried out in at |east
two barrels. AccoRdcogdingone® ev®dembotimdnyi ndgryidraddiran etls ogonitdnaed east
two barrels, yhtfRydrylnigy sectionse WBhennech0 Wit nely] T aipge; Bar sgl to
the next. According to one enbodi nent, &ach barT e may conprise one, two,
three or norer@dshedet drying section(s). 15 According to one advantageous
enbodi ment, drying is carried out in at |east one barrel, the said at |east
one barrel having_at |east two distingct drying zones; this, enbodi nent
covers the case mh%?@rgﬁﬁngﬂi?Rﬁ BPPPHIMEBhes Dy africTent Si FOBREMRE t he
sarrF barrel agﬁ t tige C&i‘jeafc_ﬂoaitn ]Miuia@i(ﬂ adrllé eastrrielo dtstinctobal r gagtdanpri se
at least two distipct _drying zanes (at |east one zong. per east . one
arrel) . AcCOPUERBEE o20e Sbo deh S TP TESh apRrbh G L AV2Ra5d o s,
one barrel, wishrehehkdtent heat of condensation of the water recuperated.
According to one enbodinent, drying is carried out in at |east one barrel

W t hout recuperation and in at |east 30 one barrel with recuperation.

Accor di ngl® o one BfBoudiBdt ta hengetdihPdinater nbhe dchodesoaprsiegs (iv)
of cooling thgegheeh stepCoidi NG @Dfi{enb%l B erhO@l 498 isheB@ihial | Y
carried out in part of the last barrel. R Brevol s\ 17900\17917PC- Tr ad doc
- 3 hum 2003 8t9P42 g  The invention al so provides a device for

manuf acturing a sheet of plasterboard conprising a setting and hydration
zone and a barrel ,conpe $hnq & S0t Ittt 200N sl idumbss 9%

15 carried out using the wire technique.

According to one embodiment, hydration at the end of

step (ii) is below 66%.

20 According to one embodiment, hydration at the end of
step (ii) is between 33 and 66%, preferably between 33

and 50%.
The invention also provides a device for

25 manufacturing sheets of plasterboard comprising a linear
zone for partial hydration-setting and at least one
barrel comprising a central axis 9 about which a number
of branches 10a, 10b, 10c, 10d are arranged.

30 According to one embodiment, in the barrel, each
branch is divided into a number of arms 1lla, 11b, 1llc,
11d, the area occupied by the arms representing from 50
to 99% of the area of the corresponding branch.

35 According to one embodiment, the barrel comprises
from 10 to 150, preferably from 40 to 120, branches.
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,5 14b, 14c, 14d are arranged, the said barrel being contained in a chanber
15. According to one enbodi nent, each branch is divided into a nunber of
~conb teeth. to According to one enbodi nent, the chanber represents a single
dryi ng section. According to one enbodi neAt; the chanber is divided 15 into
two distinct drying sections. According to one enbodi nent, the chanber is
"divided into three or nore distinct drying sections. 20 According to one
enbodi nent, the croatoaliingi o socaedrembadiméhe, t adteh hydrhalibawsentiabat i on
to the said dr ordiLn n ' r Xis is a 25
drum and the ég%héggeEﬂ%Ig%&?e?ng%grgggéﬁepgot%ggggﬁgadggﬁ?'and pi erced
with holes along these. According to one enbodi nent, the device conprises

at |east one barrgb- 404t & ecHRCERBHAIMEAY, athkeast 2R 3Bnbanhgl ther
recuperating the latent heat of condensatjon of the water. According to one

enbodi nent3  t RBTER r AThaSOAPLES! i K2 zoFrRL 1 A8Gor dPRg #89 orfF entid&Skent
the cooling zepeleps IR ing debWaehethdbridiehear neh, siobatid undear, the
R | Hrevet s\ 17900\ 17917PC- Trad@ doc - 3 ~mn 2003 - 8/42 g _ horizontal
medi an, the chanber possibly being arranged at this zone. According to one
enbodi ment, the chotondizmgnéch oy respodisetp, atheardericd tbmpbases| a

situated abovgwéggiggrgéggggl gﬁsggginéhg %Qggber possi bly being arranged
e inve p

at this zone. ntiron al'So provides a barrel conprising a |0 centra
axis 13 abbut which a nunber of branches 14a, 14b, 1l4c, 14d are arranged,

each branch bei ngrgdhVidedeidh 2aNWBDESr&F i SO o eghPrel N&- il i DS ek
being contained in a chanber 15. 15 Accordi ng to one_ enbodi nent, the
chanber repreSeREs24 axagl & abPyrrgWEéehj gnnumber of branches 10a, 10b,

10c, 10d are arranged, each branch being divided into a
number of arms lla, 1llb, 1lilc, 11d, the area occupied by
15 the arms representing from 50 to 99% of the area of the

corresponding branch.

According to one embodiment, the barrel comprises
from 10 to 150, preferably from 40 to 120, branches.

20
According to a second alternative form, the subject
of the invention is a method for manufacturing sheets of
plasterboard comprising the following steps:
(i) forming the sheet;
25 (ii) setting the sheet by hydration;
(iii) drying while the sheet is being rotated.
According to one embodiment, drying is carried out in
at least one barrel revolving inside a chamber.
30
According to one embodiment, drying is carried out in
at least one barrel, the said at 1least one barrel
comprising a single drying section.
35 According to one embodiment, drying is carried out in

at least one barrel, the said at 1least one barrel

comprising two distinct drying sections.
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According to one enbodi nent, the chanber is divided into two distinct
drying sections. 20 According to one enbodi nent, the chanber is divided
into three or nore distinct drying sections. According to one enbodi nent,
the central axis is a 25 drumand the teeffh-are hollow in relation to the
said drum According to one enbodi nent, the central axis is a drumand the
"teeth are hollow, in relation to the said 30 drum and pierced with hol es
al ong these. AccoRdcogdingohe enbodmbedtimenhe Hayielh hascarcdeld ogtzdme. 35

According to e i , ol i zqgg- orJr.es t q R of
the barrel si?gatgggggdg§ﬂ%hé$%§¥§gbnpéﬁéne |é%,f%ﬁeggﬁgﬁbe%n%bsg%%%%lbeing
arranged at tRPEPZOAGNIRCWBr evemore| A960LR7Y| APTiNgagdeBtde8sS- 3 ~m 2003 -

91 42 - 10 According to one enbodi ment, the cooling zone corresponds to a
gquarter of the barrel situated above the horizagntal nedian, the chanher
possi bly bding arPERGEELIRE 50t APe sBReI1BMEREr dRARY1IRE &St RAFF18F: OMbative
form the subpectegktt B®ol Buerkign is a nethod for cooling sheets of

pl asterboard by rotation in a revolving barrel, this 10 barrel conprising a
central axis 13 about which a nunber of branches 14a, 14b, 14c, 14d are
arranged. Accordi Agcboding eobodenembpdtimenhpt Hoging dar caediedt out an

barrel in contact,w e i 1 ﬁggoqgiq o] : o] dﬂgﬁ;, e
met hod is car%?ed}%&ﬁgni?qg bgéfg%igbngélned [ % chgngg%s cg%r |nga%% one
embodi ment0 tHéskénabdiremcane bdrzelotie theangwarter of the barrel
situated under the horizontal nedian, the chanber possibly being arranged

at this zone. Accordina_to one enbodj nent, the nethod is_carried 25 out in
a quarter of the P&FPEALBP: hAt eRCaBBPEILiRE hor P26Rt RRTKEL BRY CREPEH&Rber

possi bly bei ngnarr apeedthebhbs mope. dheeondtngrifng Bedtibnakhernative
form the subject 30 of the invention is a nethod for handling sheets of
pl asterboard by rotation in a revolving barrel, this barrel conprising a
central axfis 13 ahouobrdihihgh ta& numdendobnbagaohes ebmydimEnt ,14dryidd dse

gL;ngegVEf? A5ER5dLNg o1 ANg e TRYAL "BAL: phRETEt PR LS HOL! YEOLRILAS
barrel having at least two distinct drying zones; this

embodiment covers the case where two distinct drying

zones are present in one and the same barrel and the case

20 in which at least two distinct barrels comprise at least

two distinct drying zones (at least one zone per at least

one barrel).

According to one embodiment, drying is carried out in
25 at least one barrel, with the latent heat of condensation

of the water recuperated.

According to one embodiment, drying is carried out in
at least one barrel without recuperation and in at least

30 one barrel with recuperation.

According to one embodiment, the method furthermore
comprises a step:
(iv) of cooling the sheet.
35
According to one embodiment, cooling 1is partially

carried out in part of the last barrel.
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R \Brevets\ 17900\ 17917PC- Trad@ doc-al um 2003 - 10/42 - 11 According to
one enbodi nent, the nethod is for turning alternate sheets over. According
“to one enbodinent, the nmethod is for 5 pairing the sheets. According to a
fifth alternative form the subject of th& Fnvention is a nmethod for

dryi ng/ baki ng/reacting flat objects as the said flat object rotates in at
"l east one 10 revolving barrel, this barrel conprising a central axis 13
about which a nunbee of ihranches 14alsb4b pdozidetd arae ardemged t fiersai d

barrel being I ih a cha £15.565 o] n
each branch |§g§§§%§€gr#ﬁ o] % nu er ofﬁ%oﬂgﬁf %% %@or é@?gghﬁe &
embodi ment, taettind @&nd ehydrendobar zene c NS | §esb®rs¢hglc@"m1yllsdgigseétl on.

20 According tenepg) enhad nest sy R S@hfeirt ol edsiboreckarseln Gumriggs two
di stinct dryi sections corresponding to two sections of_ the chanber. 25

Accordi ng % o b%@ enbd8i mehtd tﬁéesaﬁﬁrﬁPgﬁéasttBﬁe Baiflel basKBLi sBE1nAr ee

or nore d|stlagﬁtgiﬁéaglﬁegtbgaﬁbggrigspondlng to two sections of the
chanber. According to one enbodinent, drying is carried out in 30 at | east

two barrels, with drying sections mhlch are distinct fromone barrel to the
next . According tAcooed endodonmente  emmyodigmeést caeatchd bosnokld ths r ddupdedt i on

of the |atent. t_.o ensa the water. R
\Breveu\l7900%€§ 13P%E§$5g6§§d%%8839%n53003 - 11/ 42 - 12 According to
one enbodihent, the central axis is a drumand the teeth are hollow in

relation to the sgidoffily BoAGRET ShbdalfenPe eABodLaRBLy LBBreEBRERI zaxis
is adrumand the teeth are hollowin relation to the said dfum and pi erced

with hol es al 839t ReSEYIngcBPAFHE™t 0 one enbodi ment, cooling is carried out
10 in part of the last drum Accordlng to one enbodlnent t he cooling zone

corresponds to a guarter of the barr uated nder the hori zqnt al
ot an”the chanbArehbEtng) §opeity SEratita:  EHo: mreo s - divided

15 into two distinct drying sectlons

According to one embodiment, the chamber is divided

into three or more distinct drying sections.

20 According to one embodiment, the central axis is a
drum and the teeth are hollow in relation to the said

drum.

According to one embodiment, the central axis is a
25 drum and the teeth are hollow, in relation to the said

drum, and pierced with holes along these.

According to one embodiment, the device comprises at
least one barrel without recuperation and at least one
30 barrel for recuperating the latent heat of condensation

of the water.

According to one embodiment, the barrel has a cooling
zone.
35
According to one embodiment, the cooling zone

corresponds to a gquarter of the barrel situated under the
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According to one enbodi nent, the cooling zone corresponds to a quarter of
the barrel situated above the horizontal nedian, the chanber possibly being
arranged at 20 this zone. According to one enbodinent, the flat object is a
sheet of wood, a plasterboard tile, a sheBt-or tile nade of clay, cenent or
the like. 25 It is advantageous to conbine the alternative forns,
"particularly the first and second alternative forns, the second and third
alternative fhonﬁzandalhmeﬂ&aat,thecohdmhed phesthilydbalihgr patrangefloatrs. 30
The invention, %ﬁ %h described in greater detail in the description which
follows and w erence to the appended draw ngs, in which: 35 Figure 1
depicts a schenatlc view of an installation according to the prior art;

Figure 2 depicts gR-Q¥&LaL! @bﬁgﬁﬁﬁéOfeﬁbQEYhéﬁtaCCQm@'Kbéé&iﬁ@ Iawﬁetlon
R \Brevet s\ 1T900\ 17917PC-"fradG@G doc- 3-~uin 20 3§0Vp gure 3
|

depi cts a Y evBPHFRAFPRYEFatPOR Bﬁﬁ?éﬁraeEoFB?naarse%hélFﬁeéﬁé. Bfe 4

depi cts the pheyieuatharmneliahyt tieevhembeenpabeyBlySbEigyr arradgpdchs an
alternative f0£n1of t he hydration barrel according to the invention;
Fi gures 6a and"8B #8PFfct a drying barrel according to the invention;
Figures 7a and 7b depict a drying barrel according to 10 the invention, in

an expl oded view g i) o4 f LombAoNs; il guLesyBaand A denl ol 2,

drying barrel according to the invention, capable o erng u
i ndi rect Htyiagnbndl oaxds alhe@tbm@cupmcahoua nsiyued Prapies a4eeol i ng

barrel accordipg, tqg4gdde h@&e@fé)”ar’r:hﬂ%éé 1@ fapi ptanadnt Wi a\.i%dEar rel
according to the i nvention: ure eplcts an alternative Torm of

net hod for 20iBEBplFi ﬁb‘% b&ir eFS™Ri t ReBBAr dsthfe c Fiddichg Pegrere Pﬁ\}éﬁtl on.
A conventi onatohbBsiakfiaihoa &#psmbBe mBnufacture of sheets of plasterboard
is described with reference to 25 Figure 1. Zone 1 represents the step of
formng the sheet, this step conprising the sub-steps of rolling out the
ivory papg&, m xiAgcotdiondt aonohbeepbadimenpastke dbhpoberi ngptrbheepast e on

the ivory papginsfg 39§5£§9s88Ei5He grey paper to formthe sandwi ch that is
t he precursor )

According to one embodiment, the chamber is divided
into two distinct drying sections.
20
According to one embodiment, the chamber is divided

into three or more distinct drying sections.

According to one embodiment, the central axis is a
25 drum and the teeth are hollow in relation to the said

drum.

According to one embodiment, the central axis is a
drum and the teeth are hollow, in relation to the said

30 drum, and pierced with holes along these.

According to one embodiment, the barrel has a cooling

zone.

35 According to one embodiment, the cooling 2zone
corresponds to a quarter of the barrel situated under the
horizontal median, the chamber possibly being arranged at

this zone.
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.30 of the sheet. Zone 2 represents the step of setting until a practically
hydr at ed product is obtained. Zone 3 represents the step of shearing into

i ndi vi dual sheets or into runs of sheet. Zone 4 represents the wet transfer
step (with a turning-over operation to plEte the ivory 35 face uppernost,
using a device known as a flipper, and the operation of taking up offsets
“in runs of sheets before they enter the drier). Zone 5 represents the step
of drying in a drier in order to elimnate the excess R

\ Brevet s\ 17900\ 17 d doc- 3, u : | 42 -1 r. e 6
represents the stgézggagégngﬁg'i?ﬁ%hggéggéépgﬁg'(iﬁgﬁmﬁﬁgo%%égibﬁgwé

pai ri ng of sheerzespeody tacasdusgéeheprf thenbrmgelbisadiagednaboaekidieng).

5 The overal | hdi-agramLof m@qda¥| CenacennrbRe bBskRe1iN¥eRrhi0Rrkendesc hicbed
with reference to Figure 2. As before, this device ConpriSes a sétting
zone, durihg ®RiE€hZPRE-start of the hydration of the plaster takes place.
This hydration is not continued until full 10 hydration is achieved, but is
general ly continued onlLy until at,least_ 80% hydrati.on is_achieyed,
Dreferably unti| SCGAPEAnE! EBePbBATS O CBRAALEC S98Mant BoSPaR T nEre
preferably of thel ouns@¥tiiosnachiseveal. Wmhehbvdr mforydratonirig hashébes of
conventi onal i Iyt react.ion_t vert 4.0, 5kHz0
into ca304.2r§33gkﬁgb8§g§§ég%fqﬁ?%ﬁéfﬁﬁnaké ﬁegg%Yééﬁﬁégtﬁ¥£%§%VenF?g%a
“way, namely nbasueéneRMPAGSingt sa cantral iich kyabeut hehi¢beaj pumber
tenperature, phepgghRnbl Wehghh 4(0r 1hhe wphakeeohvahgkl., hardening, etc .
All the conventional nethods are 20 appropriate. This setting zone is here
depicted schematically by the formng strip 7a, the rollers before the
shears 7b and theagBea8$ndC dd S6hé, eadbdiferzonecHd. mEt@caONEs 7eahgidd an
accel erating zone,7d (éhe accel eration beLng so. as to create a space
between the r8Hs &P &hBBFTRh tReCRBREEHt MoREI AMBYFRETAEES - zone i s coupl ed
with a stop zone 8, which will serve as a device for introducing into a
revol ving barrel .pped with . i p z rjse l.l_ars
8a, 8b, 8c, 8d, 8%?8§?8?9§9fx%t%ﬁgsfﬁ%%§ﬁ¥%+ﬁﬁr59£$e§%§%¥%£lT% %ﬁ%%&?%iy
spaced and i nPehdéd gabarwelheopthonedr il fochambp¥e t he wet sheets, except
that here the sheets are not as hydrated and therefore not as hard. The
spacing of the rollers will be determned to 35 prevent the sheets fraom
saggi ng bet ween theserdiipPortss, 0B MSMMOGG Memdt: t Hee pBesbedski® | earrdethe
art will pbe ablie tondejerduierayt hbasthe O N t RATRIARID emdBa, 8Be 8c,
R \Breve~s\17ﬁOO\17917 C- Tr,adGB dgc -h3m5n12003 - 24142. - 15 et%., t he
sheet is then Brekeatap BGILAB- bhPPeFNe™PRA PPESIREYshE]BE 25FapHEd at
invention. |tteBheukdnbe noted at this point that the shearing 5 step may be
carried out in a conventional device. It may also be carried out in a nore
sui tabl e device of the "cheese wire" type. This wire may be a single or
double wire, for Agaapféngs tdf @hesﬁﬁépﬁi“Béﬁaus@h¢héfﬁégﬁbei%fChyaﬂaﬁion
is lower af thgctip® Of cHid+tr tdie shear $6a110 e Rl BRI ahd do
not need to be "robust” . A netal wre stretched across the line is
sufficient. IPoﬁﬁﬁoﬁéa?nﬁﬁﬂhéHfmFPﬁ FE@EQ@F PesﬁﬁélﬁlQﬁénSfaFﬁéngﬁéePt
and/or to thethxkszéhethe line. It is very sinple to manipulate, and the
cut is cleaner. The drawbacks associated with the 15 shears of the prior
art are elimnated. This wire is very sinple to clean; for exanple the wire
coul d be nmount ed Aocarditng &ard befonunid edtbehateneceduirncut thegsapgeati on.

During the, wi ggi ng;on ;0RREALIONS; 58 ¥ et HIBP! Eobr Ushh &l £39'S dfie el r g 20
plasterboard by rotation in a revolving barrel, this
barrel comprising a central axis 13 about which a number

of branches 14a, 14b, 1l4c, 14d are arranged.

35 According to one embodiment, the method is for

turning the sheets over.
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A revolving barrel according to the invention, intercalated with the
rollers 8a, 8b, 8c described above, is described with reference to Figure
-3. The termcarrousel can also be used in place of revolving barrel. 25 The
barrel is depicted with just one quadrantllof-the arns, in order to better
show the col | aboration with the rollers 8a, 8b, 8c. The barrel 9 conprises
“an axis 10 {generally representing a drun), to which branches 10a, 10b,

10c, 10d, 10e, etkccar@ifgxedo(tbeecoembodinen8) beheeemethedbr aschésrand

t he central n e to make the figure nore

| egi bl e). gﬁhﬁ?gﬁ hgéggggégésgggég?aégggns 11a, 11b, 11c and 11d, for
exanpl e (of optim zed shape) which are also relatively broad so that t he
sheet will set “‘A@@H£d§ gi pg. dhe 3amPyabREne! arpe pPgechbanchsi sfor
determ ned by several factors, including chiefly the speed of the line, the
| engt h of X hePpiFiBP BhE gReekBmber of branches. This number is, for
exanpl e, between 3 and 60. If we consider R \Brevets\ 17900\ 1791

TPC- Trad@B doc - 3lum 003 15/

ar ea ch,
The ar ey Cin BerErroS ior Sebhtthy BhEshTbLB0oary nEher ByBeECEn et
corr espondi ngthe ahohenThenat ssamagthedsbbrddoyingybbkihgl)edasbiag bmah to

support the s t hqu | 1 l.ow q9¥h
phenonenon of ﬁ%cg%aggrgﬁ%)éy#yg% ?B?e§ﬁ 98§g§r§§ht h%%gg one
t he nmet hot! Thevelvibngi bagrefl .t Hdisarbarrel ecgenenélmg & tontoRk: aauerret er

from3 mto 618 sBogkenalich f40RuRbart & BrakShdar 138 i tliﬂ Eengid i 844
concerned, this can very easily be adjusted to suit the 10 production

requi rement s. 2B | #EFaREed; n dipactat i LHIR eV iRg ad’d’i”ﬁ@‘ 1264 t iiBnaP
arns. Typi cal tNamb&8e 1sngth of the barrel may be between 3 mand 25 m or
even nore. |If we consider a sheet of plasterboard P, this arrives on the
rollers 8a, 8b, 8c (its path is controlled by 15 nechani cal and/or

el ectrical5 and el&ctondingdevi ces) . etmodhhenttaseachhddzaratel is sdimided
position such, t_t el P pbetween the branches 10a and 10b.
The barrel rev%?@e%,gﬁﬂéggrég %%ﬁ% ?%%g contact with the wet sheet P (which
has not had tinme to sag to any significant 20 extent) and pick the sheet P
up of f the roll erﬁccémlﬁge% Rideanb8ai 8L 0N e 8518 Lia,1ddds dhe and
11d of the branch 10b. The rollers there ore become free again so that they
can accept anBrheelspemPTPsesTai singbet d¥yiiRIt FRELEPArts between t he
branches 30b and 10c then after 25 the barrel has rotated cones |nto
contact with the 8 % branch 1 €4 and SO on, hﬁ¥ t

branches of the ??%t %%% € 999 | §§°° e bar v c%ﬂb Koit e?&ﬁple
from10 to 15Babrahche$om@nﬂxmﬂblthmontd@stmntEO 'Hnyxmgatleaatlspeed of
the barrel w a u of the speed of
the |ine, theé%fﬁgnéggﬁgﬂ%ngo e%éggyéﬁgng gh%fggﬁhggarrel and of the
nmet hod paraneters which need to | ead to conplete hydration and good

flatness of the spesirahey | b'éﬁyeémbbélﬁéﬁﬁe|tHé‘Q&ﬂEr%E 1ds¢ obati onal
speed of the 35 barrel is between 1 rev/h (revolutlon/hour) and 6 rev/h,

and is prefer2®ryehbeCRBBRiBeENF G\ PRYENE 1SS FrinEt 8PFAEPBA with
just one hydredtrpespandehg €\ Brevesst1dR900 1 700 PEndmBdsB doc- 3~um 2003 -

1 6142 - 17 The previous enbodinent is described with reference to Figure
4, viewed from above (just one branch, the one which will pick up the sheet
P, is depicted). Acdordinervatdne émbmdbmemhe @revngussscanategnous in
descri bedygni t b 1 gf o (o] . t v, i 9is
of fset with r%%pe&cet%rsﬁé; tE‘h’% r%%s 8a, @faﬁgggng Qt%égln éerw1 g:g{ %E
transl ates th@lshtees fromone Parrelst8athgbnemtl- 8c towards the barrel 9.
This 10 transfer | oader supplies the sheets of the run of sheets to a
branch of the barrel. This transfer |pader is conventionally a collection
of supports joi ndFCEVGEtREr E-NP i EWBHE}V‘/E‘ePﬁ'a ITERS at Forf HFSEnPUEhen
return to poswitlenréeapebaneahhofi tlidhel aaaner hebta off cubredersdwei ol Sofor
exanpl e, ﬁ§so€$gt£§k¥@th an up and down novenent.
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At i's also possible to provide the barrel directly at the end of the

accel eration/stop zone, but this tine with an axis no longer to parallel to
“but perpendicular to the 20 direction of travel of the sheets. In this
case, the axis of the sheets is perpendicid ar to the axis of the barrel;
the latter then has a length of the order of the wdth of the sheet. The
"sheet then, at the end of travel, cones into abutnent against the hub of
the barrel beforeabeondig mmﬂ¢méaéabobymehe brtdrchesnotal hextiar res. aThe
hydration in Lhg, r%N%# g hat ﬁ'%% §§1o& iy QiEtESnS%Ye the said
consi der abl e &rpunt™ 0 space Tadi'ti onal seCtion can be
reduced, in |éngmh, by 30 up to 50% In addltlon, the zone for wet transfer
as far as the entry to the drier is also considerably reduced. Furthernore,
the residence tinme for each sheet in the barrel is identical, which makes
it possibl® to hab€CArdeny el epen BBEPEEMERtNy dha | 6ANBFaL h@XdifeetS. aThi s
is 35 all thegsame aamoam@t t\éfeeh ¥l YhoUl1bar riel rs1aseeni koCotheNnghii@n
with a hydratlon bar r.el evea\%?iOO\l 917PC%TradGB doc- 3~um 200l -
17142 - 18 95HB ﬁﬁ?r@?@rﬁﬁ oFdFRg™PoePhe  PRIehfF8fi- can acconmodate sheets

of various Iength such as 1.50 m for exanple, up to the total |ength of

the barrel. This Ac?geﬁau e theé%i”?%ﬁé?lﬂén§UfEb%ﬁeﬂ% W%tharg g&c§ngndate

5 all the lengths o and ypes bf “run-o

| engt hs: tthe $hepast OFrtbpetabtedotimtheir length, will always rest
sufficiently (generally, predom nantly) on the arnms of the barrel. 10 To
unl oad the barrel, it is possible to use systens simlar to those used for
loading it in thehGFPEAHATI v 0r9RS | | BEPPALBENFN Fit§e 5, CoRhEPY aZOP8nsf er

| oader. The teaﬂﬁégpoheadeb aaunQHEflee E§e|Béirentsﬁ&Ma@egouﬁaéﬁrtﬁé an
endl ess bel t Iaced bet we the gﬁ mg axi s of & bel t belng
per pendi cul ar ?Bl?ﬂﬁtﬁ |§e faPhethgr FRA™OPR BRERLR ¥a§81n9h8r§ﬁ88F afFi vi ng

on the bels ishpkacedeon top, the branches di sengagi ng naturally. The
rotational speed of the belt is therefore tailored to that of the barrel so
that the latter can be enptied. Any other known 20 system may find an
application to hahdtbnginge §heeunkh oedbeodivent ansftére i tcdobimane zbaer el

to the other. cé%r&b?@ﬁd%' HQ?%EP'gftEhQaESrke@ tﬂQE@dhXEB%E'QHe

barrels, if necess ts axe 25 transported ron1one arrel to the
next as aboveh0¥bzoe¥ahpmedleﬁothee ehﬁmaﬁﬁeﬁese#bﬂwebﬁhvenﬁreﬁpgﬁénety a
drier bas@d opntbi sopei nciple of the revolving barrel, is 30 described with
reference to Figures 6a and 6b. This drier conprises an axis 13, and
branches 14a, 14b, 14c, etc., all placed in a chanmber 15. (Only half have
been depicted). Thtsoddiryg afo aonevezlmk:tqqnmeirs: ,Suphti el dtr oobtjbetweis a

ST aceorlas b8 LRGP bV bR A e kAT RoE Lol oo
~mn 20D3 - 18pfizclay, 19ement or the llke
25
It is advantageous to combine the alternative forms,
particularly the first and second alternative forms, the
second and third alternative forms and the first, second
and the third alternative forms.
30
The invention is now described in greater detail in
the description which follows and with reference to the

appended drawings, in which:

35 Figure 1 depicts a schematic view of an installation
according to the prior art;
Figure 2 depicts an overall diagram of a device

according to the invention;
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.The operation of the drier is very sinple. The sheets enter the drier, are
pl aced on the branches, and can then, under the effect of the heat,

“di scharge water. The chanber 15 allows the drying section or zone to be 5
contained. This chamber is in relation wh a ventilation circuit, not
_depicted in the drawing, which, in addition to conprising pipes, conprises
one or nore heat generators and blowers to cause the hot gases to circul ate
around t he sheet sFbgupeaster biepittthat aar eavolitng: dryddatifam ekampeé, the
chanmber 15 ma i yid LALO. : re sections, with air or sone other
gas circulate%cggfagéh ?ﬁegg&sé%$?3gé?ﬂ?hi$ is described in greater detai
bel ow. Fi gure 6a Beputes4tHericefakhe Rreviene bpngeé. dPptnyiswed dmomnhi | e
Figure 6b dephgtsethe 15 scenario where there are two distinct drying
sections (different tenperatures fromone section_to th%bohha¥&. The

circul ati oh of th&lgak8s>t AFBUGhSt AR BaFFENAGAYSt RETRNGFbERSWAYATREION

descri bed i n paeateradebadingntbi gheeidverOiBy; conpari son with the prior

art, this type of_drier kes_i.t .possible to.have better-uniform.ty in the
drying. Speci ficalt iTR PReTPri 6 ArPictnd SALLHY RBFESInfFodtashTs B y
and in the | obget idveatidnrecti on, and this caused an of fset between runs
of sheets, theref 5, po thal JL] o] . LS -e
cal ci nation. Furtﬁé?%%?%,7§sg§ﬁeb§hgé#§5Fnga&?g%ngfbéﬁgégsgégégagﬁgfggent
degr ees of0 hydhat iigvenddpmg 18 anbf exrlddsd t Miiswheret ofenei tyiew nfrpm
novel method, sbBgesheets are introduced quickly and in the transverse
direction, and 30_this avoids éhe ahove dramgacks. Each branch preferably
(but not necessarT§yrednpridBd EBnBePesthdr dFKaRdt RAKRT&EnBCEa89dBPosed to
the hydrati onthar ialpnthenausaphene tdfeneigy Nosddnper onddreeti augihgsk of
saggi ng and igngrdgraglso to, allow bet 8r.heat exchange. It is, however,
possi ble to use é?ns, p%rPF%EIﬁ??Vp%ﬁ% ﬁferced with a great many hol es.
The conb tot h haBigusectd oiepicttontactoadiidy thersdketacaord®ng to the

| Brevet s11790911Z917PC: TradGB doc- 3, um 2003 - 19/41 - 20 for exanple,
0.5 to 10 cm partrcularly 1 to 8 cm The barrel conprises, for exanple,
from20 to 150 brBhahes, 1pr érpigbby o riomeing avEX Therell neasPvAsNsf tohe
barrel are gepgealhyeagiballows: diameter from3 to 6 m 5 preferably from
3.5to 4.5 m and_length from3 to 25 or even nmore, preferably from6 to
15 m In general,F%ﬁbr%r1ﬁD¢%PH?§Fn@nbgiF%FgaEFgeuggﬂm PhedeMBipPe Sor

pref er abl 3o hayepgigihgct tHeyi bgrsetlsi onsthsobaarfle opttbraenyhecdr yehe
process hy preci se control of the drying curve 10 representing wei ght | oss
as a function™BYSPFHEY: The rotational speed of the barrel will be chosen
as a function of the nunber of branches of the barrel, of the Iine output
rate, etc. In gengr T ti d t b | n 1
rev/h and 6 rev/H? g%%?ééi%ﬁé%kgetgg%%a%§%§ggﬁ 62%7heﬁﬁhgﬁﬁéﬂﬁés%iﬁgimgg
partially or eheekel pil réagtrrbPaEdt hes hdeseaibieshbei thwinaferansie 6P | ess
uni form 28 at ppgphere | nzbhe bar nalprddpver thet ¥Ebp her preefrefiay echar the
Ihtel 11 gent SPPBtr of it L eBaSEanAdugh ftho SHATERS 17 or Abkbas) put
"intelligent” o] e a LT " S i
possible to hee dexenalpapgtpgraedigonsted tdbtdiifif etkat giraftidespasnd, 25
drying 1 n the PEADt Farde ThEr Satton Bt Fhe SKEBYs DUt adtin dFol b SebtFon
t hus defined the gregapapérhot farwsthel sanfivechatbay be theepredurdbis
operationyj s SENLGUCOnSLAP! Yonk 05 £YOPRLEntBYheVELShNgs S0ethendi (aehON Of
operation of the owers_or %g installing appropri at eflectors at the
ends of the chanBeRcty¥ahlyhiBydsrrtedonPredent seksi opbEdiPesesZanceveén

nunber of congéptSsehtsichal S0ePOSSi Bheatongnsheb! iREEHeatall Bhe8kanpke, at
the two ends of the chanb

:ér. The 3% circulation circui ngy, in gar%lcular,
be obtai ned b} EPprUpFi &% EBGFF ng2°ffe %hﬁ%ﬁ?sﬁgtﬁeit&?& <% dEE24E L PRe
ends of the baterl (with as tanpiagebiens aperdedsiaredtoRplace the ivory
| Br eVGUllZﬁOOE&Zé?lZBSéEn%Q@? qﬂsririg 3$u@e%99:% _kra:%nd'zas a flipper, and
the operation of taking up offsets in runs of sheets
before they enter the drier). Zone 5 represents the step

of drying in a drier in order to eliminate the excess
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- 21 The barrel is described with reference to Figure 7a, and arrows are
used to represent the circuit of the hot gases. The chanber is such that
“the sheets act as deflectors and as guides for the hot gases, parallel to 5
the sheets. It is thus possible, by alterlihg the operating conditions, to
obtain two or nore drying sections with distinct conditions. In fact, there
“can be as many drying sections as there are cavities forned by two
consecuti ve sheeés. Z6nbbie repeeiskintal Ithe adtded of worsmslfet hénchhebdryhas a
cowing 16 and, 16! ich i.s_divided,int many. secit | a r [
drying sectioﬁE?@?n%?HgE8§éﬁﬁlgo gpFEFe %ﬁ%ﬁﬂ Lﬁ% %ﬁégﬁéfe§gég t%g%ggying
sections and tbhgethere twomtingonpandmpgt sndt pehkaghadgtew i ngs (16a and
16b, and 16'a and 16'b, respectively). The arrows indicate the direction of
flow of the hot gases. For exanple, it is possible to have_two drying 20
sections, bne witBhan BAF3LL edpagaeiy e0bf abdevVigsoGaperaingxitc the

tenperature ofnabAHioR30 ardcaRBelerwsEet ird¥ eMenteant 8Nt Hgder ahdr e of
about 220C an n exit tenperature of about 180C It js then pos§| bl.e to
S

d
apply a gr eat@?%%ﬁunttlblfsh VIR | ECFPTERESsafre TS K8y sEHEBE not
"burni ng" or whiehnith@g theasbeelfs.thé hydalatdoposst btaeansl ashveant agikews t o
have a chi canelaé theTﬁg\é\A i %grﬁi;r itrjl_ this part itcul aénti:{]r%éi cetm%rﬂ c%\{\ll;lhng
16' woul d havB~8°Ehi cana®whi WwodlCd ali®ow the 30 gases Teaving the first
secti on ato abbudr2B0cnt dsheackedvad, ghsws bt genegaillly otdrerimesd i onlyt

about 220C (opneyen At tl*é%s’%anﬁo%eniggégét‘igﬂ- {141 % dn ST aﬁE%gﬁﬁ}%lgil

Figure 7b, a view in section fromabove, In which the co in ri ses
a chicane 17'uBEdlnd Walae tHe PotvaENgafes eraWPlehe 33% Andt Fo6hH. oRnghe

gases is repr@seat egrdetaB1Ar rONS.bdd dWBr ees S\ils/ 9QRNE XL ERC- Thad CBedfiC-
3~um 2003 - 2‘1€l4$ : 22 The invention therefaore makes it possible t9
optim ze the ArYFRC2BRes, PRBNetH nFINEH iR, r PEFFAL Ul £aMed Ynofhe

i npossi bl &5 | pedbeipni ahaar tcoleihs S Casagel . 58,0 sinsef Wadoy.pH®! | @k t hat
the art of dr ing %en%rglll ?reco%ni zes three zotnlgs, zone % zo?e 2_and
zone 3. Zones“19&RE 2°c PFE#F &8 fih SRS HiTh HYhstPenpRPUChF &8P eti BF¥e
drying) to canseetfyfwetsueemegtabgannset st aunchei nwbithempgpbe ahd traseenove
about 80% of e V@ﬁﬁ; t%gb%e 344 e:in i drpg.Ngsi , ~%0 as
to avoid exce%lgi ng Ortéhe oar ahgala%%%gt fL(I'gln %%%12? at()ue_rrre].t%lél t |sah§%ng? t he
drying rate i%arer 1 eBabgenhagdi Ptgsi é lofthapernvent iorakonethedehargoar d.
I'n generaby zgpgsoprdfde? last, in total, 15 to 30 mn (generally less than
45 m n) whereas zone 3 lasts for a tine that is equivalent to the 15

conbined tinmes of zones 1 and 2. The tenperatures in these zones are

typically those nehisosedthepeizwaoves hershddpd Aletd dehamdetcdhby bhe
count er our r ent s TEBTATEr S y TR, e TOVETT ORCEREP ordie S0 MRkedD ¢
possi bl e to odbhdi nhe phedarsulVariysslft abhd thd honegeédeolbedrephrg7dr oBil e.
It is posgyblg,toocaneebyengl ,3neeRly Alerll WBcd iSRRI iy, ded LBt gozones
(in the fashion o? segnent s ofZ
create a space between the runs of sheet in the
conventional way). This zone is coupled with a stop zone
8, which will serve as a device for introducing into a
revolving barrel equipped with arms. This stop zone
30 comprises rollers 8a, 8b, 8c, 8d, 8e, 8f, 8g, etc. These
rollers are typically uniformly spaced and intended (as
in the prior art) to receive the wet sheets, except that
here the sheets are not as hydrated and therefore not as
hard. The spacing of the rollers will be determined to
35 prevent the sheets from sagging between these supports,
something that the person skilled in the art will be able
to determine with ease. Once on these rollers 8a, 8b, 8c,
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25 an orange), each zone being supplied with hot gas independently, making
it possible to recreate distinct heating zones. The heating of the boards
"therefore takes place radially, fromthe central drum the hot gases being
distributed through orifices arranged on %%he 30 central drumor through the
_fingers of the barrel (see, for exanple, Figure 8 infra to which this
enbodi nent applies) . It is possible and advant ageous to place several 35
barrels in seetes, The dbewetessfohenranskedt upgbyr bheobheriadr 8l thett he

ot her have be@ﬂedgﬁﬁg%9€d09b9K8 %Q%Qnggggtence to the hydration barrel. For
exanple, it is possible to have a first barrel, for exanple of the type R

\ Brevet s\| 7900\ 17917PC- TradGB doc - 3, m 200l - 2742 - 23 descri bed

above with two drytngngeald ahs, ndhdaa atecorts babhat WHdt achdi sdediyhgg
section. The third drying sectiaon has,, for exqggée, an eatr t enper at ure of
1 4PRA Y AHRELS

about 150C anBt8R BRYt PEefFeratsr &% dbdutca® €5 {h B@ies
ganI ve][ yf Fasi tysbe h@/nehf@méaedautThe?d;esi goref §dﬁi?mlréheaeaﬁbewgoia ghgazj
eal o exiQiJity as.to,the type.of drying nethod. The ier scribe
Sbove i of t RENEPYRCILR et TEe TR BREESmRY S @ reiRS LonPRCRORPER ¢ he
sheets, with wigas Yekoexbyplectsr igaral |sheds t Recdnese shhe Adegkeer ndt i ve
formof direc Lng.i s a 0SsSsi k i of i S d of
circulating t ggﬁékggg ggsgégggtageﬁhghgﬁéﬁeé?ségg¥?ﬁafcg %dgﬁﬁa%%eEgﬁ
descripti bh, Phefgasedimplern ntansiudednotanere Eonthal "wekwsthenri mesathe

pierceq te?thwi%@esk%%EGhéﬁeaﬁyBﬁéﬂﬂﬂésyﬁﬁetH%téﬂﬂﬁﬁ8¥éﬂHU“f@tm&?tBethe
sheet is m niml_whereas the gases escaﬁe t hr ough _ho| es arranged a ogg t he

teeth). The 20RShiBedotitRere8RERti Ot BRPOPLANECENF St §PESET 2BAY PR
nﬁrrel y a roun?ndh&&a&e d@l)_hpheveltiﬁeghﬁtshi?ft ?e&W@i@@ﬂl@l’ tﬁ&bi ?ngnﬁbelbebes an]g
t he assage o as. NS oa o el - e daryiln asS e advantage O
i paSso0e: LapinEnt By anc e TERBRT  orpke SunkBErBE L pAR R B bdr VR RLESS
efficiencys |shesral eb pbsspbliertartrgrehelshépasedt Phasteibeaid zecyrding
to the indiregi,xapopp dfyLAg ESE“?QaWEQE ex8RL £ WEL01 A1 ARr BRALLECEL ons

to the barrel. 00sI ng I'hdi'rec I'ng nmakes 1I't poSsSi to use other
fuel s whi ch afe loope antdnbeai waunchaen ghstween giach vedtbing opeklasdonoeal |

heavy fuel oiphyryRQd ¢l Pwehaahd-khndspofaasie, t Ratveap he et pi-isf

boiler. 35 In this configuration, the vapour is introduced into the central
axi s and t henc1€2@fstRELELER-into the teeth. The vapour condensed by
exchange gf heat with the sheets is recuperated in the drumor the ring

t hen | ed back to‘§ \Brev$§su 79%9\17 17PC- Tr hum, 2003, - 23/62

B dqg - ? .
- 24 the boiler.*ThE®EErVaMSsuféd o ANPH of©? naFPect T0X586A8r yi ng
is relativel yistertatatedtwétbnehedesclibed @kt h8bef 8BcedeectrdbEdgabese8a and

8b below. 5 Angth RMent chs desdihed wi r ce tonFLgu 8a
and 8b. The éggtrngggpgg?S @ggghes a rqmlrﬂ%éwW$%§§%€é§hptngseégﬁgden
with water vapatroReeh CRR paspi & arsed Ha fp¥ate seft revelvinghbaygiredd or

of the preyvi odgeb@les, 2be dGITBtQHUGRENn Theshr 3peheguddfant of the
arms, in order to better show the collaboration with the
rollers 8a, 8b, 8c. The barrel 9 comprises an axis 10
(generally representing a drum), to which branches 10a,
10b, 10c, 10d, 10e, etc. are fixed (the connection

30 between the branches and the central axis is not
depicted, in order to make the figure more legible). Each
branch comprises several arms 1lla, 1llb, 1llc and 11d, for
example (of optimized shape) which are also relatively
broad so that the sheet will set without sagging. The

35 number of arms per branch is determined by several
factors, including chiefly the speed of the line, the
length of the barrel and the number of branches. This
number is, for example, between 3 and 60. If we consider
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10 14b, 14c consist of hollow conb teeth connected to the central drum The
hot gases | aden with water vapour then flow through these conb teeth from
“the centre outwards, and possibly fromthe outside towards the centre. 15
In the alternative formillustrated in +ilf 8a, the gases are collected by
the outer chanber through a calibrated orifice, several orifices 17a, 17b,
" 17c, 17d being (uniformy) distributed about the periphery. The outer
chanmber in thi:BeCaSéaCGIﬂSiaStcﬁ)n@fle&einﬂﬂrﬁzl'Waldhe( laBerQné.ﬁr)mogeaetraai,to a
bl ower. Wen the barr revo ﬁeg %Pnce t@ ends_of gg teeth are % ol L ow,

t hey regularl§e35ﬁ§e? FE2R PunP? of b E dFEERi Bt 8CoF PFEEERCPRLIEE, eam
gas can t hus bearshabThshedms2ialynbeheddlitderoratiaye bormoléd ustrasebloth Fig.
8b, the gases.ifanghopu -AO0RAEK @LeRGuLNE116R1 Ay gag 8p8°hBY ELtLedyWith
an internal |can ey are then collected rn a’rin r aroun

central drium de@nmbeepbe@e@ea@e PRdFheceverpratsanaet BhehwakerswWeach

pl aced on the,8kanghge. tHhSsPs leﬁh@héaﬁéthbbe rAbeqimansybn¥l bk egadense
and, upon contact,_give up its densation, The condgnsed

tent h
wat er flows a‘P%ﬁlje% hé&*on$crekt >éné|‘s| s§€joqu"%%te ipfetge afrom 3
conpart ment alszmd ﬁfaﬁeeabnpeflrbmgs Bram whet.e Ad fisr r&soved pepfehahky by
gravity or neans_ of np. leeMASG ter. con d on_the _double
Sall of the LRANBEE™aRr BRSSPy LT yBe) PR & Tei R the
IBreveullREOOpﬁd@adEIbﬂTadé@udnemeﬁthun12ﬁ031nc24&4§ in 2B6appossibl esto
ervi sage oo | Eehi0ehney condensedaupt ebnh it LSO Hb200) LN RRUSLAREL! | O

flow out thro cofrb teet int omere position his te ue may
al so be inpl epentBe bParzeéoraande wWetiveEsie X sacdHih g dfMdoeuneHensmore.

DE- A- 4326877. 1 ftyk Scéﬂ§§d895§' Qhee£ OoE 1§§£ekbeabat PVVaEI%FLsVQEQEHréspbﬁdUCGd
el sewhere durln% In fact, barrel s_can receive t he
ol

conventional ©&R eréd i or?]%'ysteé-’rrs (t &fdhat itfy SSTEER IFH’[ ePMaI
heat exchemgeméchaﬂlEaguaﬁa/Sa anecllyilchar efry e et vdn o bcaéfred:eéhat I8an be

ed for indirect dryin as .a heat. recuperator, the i ence
boteen t hoset il ARRE: baing HHEShmobir 0 ReACTIAST cAUE) Ghetor CRBy o
bur ner (s). 15snedti@rdanrpﬁsahbehwéantmhe(ﬁmﬂm¢hes aohuratd ohOlof Ebellng
the sheets, lhéHc yd &Qv 150get thl%t %%C go?r{é Zﬁ{keo (c@n @Etdngé’%%w wet

i ntroduci ng t Peels orlzbn tal an exit, escrl
reference to FigakeP9l Whh@hZDaHaP@heHa@oﬁemﬁeF@ ﬁéﬁr@@eﬁﬂ¥ shendfyragt

section. Jfe BREERE) tfa%efﬁiekh%ef@ﬁeet\sarnalepatoftﬁﬁetﬁeamrle@@ the
addi ti onal quarter For exanple, the exit (S) I1n the formof an a erture to

the outside iS"@8t BrilpgeleRbiNIontafly, 2b0F 4b3nwaltls. 11A BRfs1addPEi onal
quarter, 25 tfikesbeahchan cznol Tt doBl &¥sOkhetrREbies beddmedr fitse t agayali d

any possible the ock The she t_obtained is, thus bet it
than with a C%nvé%?#oﬁ AFY (F PR TR R %n?%%er She eBa e?gﬁFeslgegf ﬁ the
sheet S|Ides OumenataraslyeQWEenatbentemeHaatlthamdeUOthhanh aBOeTh|s

quarter ¢ ?%fBa??ei‘bﬂ‘éE e Ry, Zaals e:]% %&r}@ﬁcéhﬁﬂh“@ﬁg Leayl ng

hori zont a Iy | e onfo a transfer g
possi bl e to pPBvie BrReRNEBr 1AGr e3ndofpl @e barEBLS) WRpr t éobrﬁgcbﬁﬁp@§es

if necessary.tife\ Bzg4@lis\ d480Qel 792 7 Pled¥ ad@hdOparrdl ~Bbmiikes 2542

example, from 10 to 150 branches, preferably from 40 to
120. The rotational speed of the barrel will be chosen in
30 particular as a function of the speed of the line, the
dimensions and number of branches of the barrel and of
the method parameters which need to lead to complete
hydration and good flatness of the sheet when it leaves
the barrel. In general, the rotational speed of the
35 barrel is between 1 rev/h (revolution/hour) and 6 rev/h,
and is preferably between 4 and 6 rev/h in the case of an

installation with just one hydration barrel.
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- 26 There is thus obtained at exit fromthe |ast barrel a cool ed sheet
that can be sent directly to the final conditioning zone w thout passing
“through the series of bulky and noisy equi pnent itens conventionally found
at 5 the exit of a drier, namely the trai¥’/ that groups together the sheets
comng fromthe various stages, the acceleration and stop zones, the
"transfer tables, etc. The drying barrels may, just like the hydration |0
barrel, accept di Ther ereviieugt hemipddgtet . 1bn ddsewidssl ofithe réfpgiragce
parrel, 10 orersiguotal N aRRAILIG! DRd ng el Lh%. 9BREACK D! eHEN ohite
cavities, it I'S posSsible’for exanple to arrange the sheets alternately,
that is to sayh%@hhdvéloﬁéckhéﬁtggégéhﬁgteBgeléndQHéC§Péé-of the barrel 15
and the other edge-to-edge on the other side. It is also and preferably
possi ble to use branches which, at_their ends (at the lateral discs of the
barrel), have seghBntd!tRFAHG G GNP lar BACt RESERYS siddtUatdd™s 4F this
Sﬁgmenzl,c regaadls'e_ss_bea isz;iSt?Hl efi@tf][é,re&ﬁ@’ FtomeVe.agTBDsapﬁrn@,ri ghe
shape (for exa in the_form.oof. a ctor), to avoi ny, possi ble

Shoat- ond cal EPRRLYSREI PREFSLL & dee i hasts o TedHEi o E0) 5HR° FoR 25 4es.
The use of baBael 8p pmdt Bcul &r tyahefedr ypaderndResrans2b8tpesshkl eheetpl ace
all the drivecpebens oyt sLde bOe 8BAOHAT gBNEoLOSHET PRE BROLES! slhamybrom a
hot and danp environnent Ich™ 1§ _aggressive. [t wl e noted that 1t is
particul ally hasaAfagedqadesy syredigice tie |sheat ot hyle arwenobashekrteo at

| east one drytpg dard@incd N dFar theul Barre D, t Ngi §as@rants@emi HlodR madg of
two or three drying barrels, preferably the first (and the second) wth one
or two di stinEPOURPFAGRELLYI GnCAMPTHECR aSf FHHARITS yI Q£ r ECHFERSE on
of heat. It isnd5whlish pRSA bif &ntthhslansbanevendife thehii eectotnt ke
indirect type. R \Brevets\| 900\%&§17PC—'fradGB doc -. 3 7um 2003 -.26/42

- 27 Inci denP8FLHIOPRE TR REPSAY YT uERF UPAPBFTh&TdI 3 ngE PHESENERBP Sunder
gentl e condi t Fonsex&mgliee aB8sdepatéed wibhr arl upseddf dowhumnivegeatsheet 5
over, still under gentle conditions, therefore getting around the use of
the turning-over flipper_conventionally used. The turning-over operation
may be applied toltlistaésehpesgibiadtanpro¥idet Ehaabagredndisrestybaing

extracted justhdndgy &)hethergéeeiékaamsnage&)?e&oﬁé?ugutotﬂﬁg afiter wishi | |
just under the horizontal. It is thus possible to alternate turning-over of

the sheets, wRPcRXHEy"BelOB8RHI LPoPAPALkEYi hE BHECPSTPEBAY CH4BES EPofBENer .
I n the enbpdi gepécdephcbedtravEl goEethl, shbete.i snaghlb eakey the axikn

Figure 9, and exiis (S1) and (S2). It _is possible.to extract _all  the
Sheets ai tneobxrpe ehiet S le PerberlicllabosPorBer s¥i: PhoFbEnbAT L)
alternately frben 1&tkeandhéB2haswhi tangehdeft theheetdsrwhfchhar eidkheady

al ternating (uhlchntar el engpkesndry transier Lar 2o Lygry facgplyory
face pairing ea3|epg. When t he Sheet's afe handled i n the Upper part of the
barrel, they #8589 paREEMGRFyagAinge &&g falb mib Bie dearre\heafere bréegs are

handl| ed iﬁbthﬁaQQ%&DQtéérb ofhtherlachel &pathkcpharby between the exits
(S1) and (S2)), they can SY|de al ong 25 the chanber or any ot her

appropriate rail or alternatively be acconpanied in their novenment by a
belt, the linear sheehyfraticeh é¢ar ridspomdsoleitbe Speedl ¢0§) t heaksdreetiti n

question at the_ ciycunference of _the baryel . (These belts_w ]| preferably
Nave & path PSRGLERFS G0 ERVEuN? or gt able| GRBuRE! St Mepadd ! €hE
traditional setting section can be reduced, in length, by

30 up to 50%. In addition, the zone for wet transfer as far
as the entry to the drier is also considerably reduced.
Furthermore, the residence time for each sheet 1in the
barrel is identical, which makes it possible to have a
very uniform degree of hydration of the sheets. This is

35 all the more apparent when a drying barrel is used in

conjunction with a hydration barrel.
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Wth reference to Figure 11, this figure describes an enbodi ment in which
the sheets are supplied to the barrels (hydration, drying, cooling,
“handling). According 35 to this enbodinment, the boards are brought in al ong
the axis of the barrels, the direction ofl&ravel being along the same |ine
~(unlike in the previous enbodi ments in which supply was by transl ation once
t he board had been R \Brevets\ 17900\ 17917PC-Trad@ doc - 3 ruin 2003 -

27/ 42 - 28 brolgdt ilerorelde siekowdindie Warrelthe Schawvenitdan y, cehe
sequence i S ascbhhoulte ThRe0ESCOEPVLOIoLSE SENGERUSLOONODE BOB0Un,  2by
conveni ence, but the enbodinent applies to a string of boards in the sane
way; the descBXpUPbf. i &5 &R vERei Fotrdsslanath ot Eﬁ@ et -ar Fri® ndSin
_thetgi r?CFianla@ééﬁét@dit‘h@' t%rrnxég éf@g @eggufl/ftictilaelti RetciH woagbbmﬁa&?@t hi s
inthe initial_positiop,; e board n is placed on_an armor branch o e
barr ot At t oot P F g chang e nade Sheef BTGerab FOR dRBTE of foriithl Of
cones 10 in usHeetshefbaand lrendtdis :exdarg| shdyt 4y ahstaspot)ive] st thver

roller is depicted in the figure,_ _the others | act i.ng hidden_given the
depi cti on cho%%ﬁgggu t =t }'thﬁéwﬁgghan¥%%¥is’ﬁéﬁéﬁﬁieéﬁi¥'roRpspgrPngVn

bet ween t he apmsdomibaahtiiesonfthaeabamsref, thadbaheedffect of this is that
15 the board n no |onger rests on the arns or branches of the barrel. At
t=t3, the board n+l coming in along the axis of the barrel replaces the
board n by)pushin@oiPnépagyGM%ME@Qﬁekhelﬁnﬂéﬂﬁﬂﬁfhﬁ%qe#%,uﬁﬁe85§§ﬁ@§ n

and n+l traveklhiDagl €89 tHise Ohde&S SFot 1baaéngt he neghanksmiicerd@chower ed
agai n, and thﬁ%effefiPOf thl& s that the boa n+l rests o e ar or

t
branches of therBattePStEpted: &0 FL@- nechBATMEMY r 8t LXEPSIGH aﬁég§FdeT t he
barrel, thus eldnsisey ldeddntdiey dompmisd edlilleawgh ithenagesilised canglré seo as

to bring the board.n-1 into . the startin gsi.tion 25 of_.the_pnethg
hocording to Thecoauere! Bedhnairnen DIorE: (ife BIR biAS (8L { Shalhe,

ot her enbtdi nealts) bedngseartpershitduletry od the batirsel ofndrnel yb&6BOEL [ sily] to
performthe r . red rath@n kk%*dr I Epr ' ol L ng; dLi,ng) .
During the pa?gg%fgtﬁgegétgkgo% t,atﬁgggggn I5%%“%#3ﬁ%%ﬁ?oagrgéggggokhthe
barrel, the bbapds they Prrnehespdd seaIRgi I by ataidldy -onThd e ratas ional

branches, or ghapdyoke (HHd dgd1OYy iah Edrifale fodlldeOr taBLRItt esnathyel y
be guided on a caterpillar track_. 35 arranﬁeg on the | ower parh, this
caterpillar tPaEkehcEdnpaAyi hget hathBtef@ht P6f SfRELSGar 48Y Rther known
\Egege~s\mﬁ9gﬁyé@&ﬁ7R€zTﬁadEBeﬂOCappBiuatﬁﬂQﬁto %Bh@&ing—tﬂ&a gheéhiiP
enbodi ment, kno s the "360 e i ment", . the venrent i ane ata relating
Lo the T osi deHEac . LS ar ars SpgehaPErl. CHoBH 1870 adapt ed (for
exanple, for the sane residence tine, the rotational 5 speed may be hal ved

0 that all 360 of.thesbavrel dather than iyl 180CHSIC] ake aet uably

bei ng used). Likew se, ylng, zones 1, 2 and 3 can be grouped toget her
into one singr¥dpatten i fbajeegied. Hé FiRare§sary-wiIThoe & haBrehe

i nventi omgan:bgnapelted ifr@enehdl barren the ease mixshast sadve, for
pl asterboard, to afg sheet handling operation, including turning over. - in

the case of dr¥*fg,;€to any type of flat object, 15 particularly, but
non-limtingly, plasterboard tiles, tiles (for exanple nmade of cenent or of

clay), etc. or amobigol Lopaihelethereie BaleaeLian of auater shaged
inder. In the latternost "I nstance, rying" 1s to be’understood
based on this principle of the revolving barrel, is
30 described with reference to Figures 6a and é6b. This drier
comprises an axis 13, and branches 1l4a, 14b, 1l4c, etc.,
all placed in a chamber 15. (Only half have been
depicted). This drier of a novel type is supplied from
the wet transfer according to the prior art or from a
35 hydration barrel according to the invention described

above.
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20 in fact to cover any reaction capable of leading in particular to

har deni ng, such as firing. There is not necessarily any renoval of water,
"but there may be sonme other type of reaction with the rel ease of other
ef fluents, gaseous or otherw se. 25 For~ e¥arple, curing nay be envisaged in
_the case of cenent board. It is to be noted that, in these cases of curing,
there is always a concern to have, for nost of the tinme, at |east two

"dryi ng" periods Bheppperstidni gfitheduier is vergosiwpdgni Thed sheetfor

these boards tg-bardsn. geyeral a%t@pil%rc%dus&q t'h%dﬂgéﬂeheéte%r(dl) gaf Step
of resting to allow setting to begin before heat is appli ed: (2

ep

heating step WRER: aUPEPH: £ Ff§@ﬁ$I@§y§hﬁeﬁﬁaQw)@%ﬁ?¢é¥%ﬁxWﬁﬁﬁ¥35T e
Eﬁrmﬁrature ?ﬁéz’ﬁl}gb%% 1"";1 t fﬁlfmiw?é ugee?dtdﬁgh?gt e@eé?iona ckuolt Goeep tho g@fﬁre

e honogenei 0 ing, and o e te ature.o s_i.n _the
Chanber - o et aeiba: | TALP ouPaRPREnbP &7 TEREhoRY with a"FeRRi1Ecitn
\Brcvets\179061&&&18PCh$ted651dued-x&lnhn A Bvin@9/wWRich; 30 addbitéoh air
to dehum dify,_t he r. i of. unl he vention es
possible to o%%aiﬁggﬁggggfg{c %}%§?1e %%&?%gsgérlﬁh? Thékangﬁglonh% 5o
makes it poss@ydnerapovdt arndFl POOHelRi r S0 | IcaEie sttl@ut )hehanpasesswhicoh are
reliable and do-poi.pLeseBlnkl $HR UnadOPPEFCH1LRLE g%lh%a The,nygntion

is also ainmed at all conbinations of 10 one of nore ation arrels and
it is posd bleetdrkade BRE BFXaWBLe. dFyEnghamPeEl éS(Wthenélwdﬁer &n8Pyi ng

sections, W tpyw@r ¥tthaoter esdpeiohson Ritheaklr 08 OBoMBI €c€BBk Ngas
barrels, or one or I ng gar rels. The nunbgﬁ of, barrels, an or the

nunber of sec??Bﬂ%l%P%glgeﬁHFepn SeSCFFHPRT hgtBE St HE prelehiPedvaht i on.
For exanpl e, gtreasepodstdit beltmverjgsteone Qydiatsobhbasteharjibswiah it

is possible t a 0 . I ) o e

nor e) hydratlgngb§ﬁpéﬁ%)(%ggﬁéfagéakaﬁgk 3&€J' ppf UP% (#ylncg <£$$ng§ 20
and/ or cobl i ngcearreds)whanrd othhaadlarr baor edi(st}lnw idrvilnen pessiibhe to
have just dr y'(a‘QfPéféﬁ{Stetn %%%tﬁ%lésbefﬁﬁéo&ﬁét %@c‘éﬂlbh Ct%o'tl'i'& apdee

handl ing barrels. g e to have just one %:ng? barr el Iﬁ%usg as it
i s possible tBh%aGérﬁﬂéa ﬂﬁpe@ﬂmthﬁwgﬁ%ﬁstHE§@U9Eaé ehdaerebsandy thave
just one dryipgaseéti WD11bpé BésB8BYbEASinagreaselkydbeyelt va, riguee or nore
of these. Each barrel may be with heating of the direct or indirect type.

One or nore barrels may be of the heat recuperator type. It is possible to
conbi ne adl theseByypespdbisbunetchnthengidivet isart), ofhimrtedet ofetibeer all

conbi nati ons ermtted, T i vent appl. i rt | ar .to case
of the conbi n@%l?o% of" 3)%9‘ asfll%hﬁe baq:r rel SEBQQ'T 0%5\}(‘% Gn&?ﬁrh"é% Bar rlEe]I (EB it
bei ng possi bl érybrgal Brertifdicaddys 49 rideal betohepaitnalidice shedles 3gere

conbi ned. Theiﬁ€¥§@ﬁé865s?E&Q?dﬁﬁdbﬁdﬂ%hé'E6H§iéﬁafﬂéit@§£§69£8n | Bng
particular: R \Brevets\|7900\17917PC- Tred doc - hum [ 42 - 31

In terns of tHalfefRB8eAndqobfrey Behvesnenuns PheSkeeke: thgrafarst fon
time whicts i spptestignl +yskdentweat 5sflaﬁoahl akhehsbeetadenheeingtiba.
drier; - the gllnlnatlon of th offs %etmeen sheet s at th% entry to t he
dri er : urthermore, as ee run of eets ve
different degrees of hydration, drying is affected by
this heterogeneity. In the novel method, the sheets are
introduced quickly and in the transverse direction, and

30 this avoids the above drawbacks.

Each  branch preferably (but not necessarily)
comprises comb teeth rather than arms (as opposed to the
hydration barrel), because here there is no 1longer a

35 serious risk of sagging and in order also to allow better
heat exchange. It is, however, possible to use arms,
particularly ones pierced with a great many holes. The
comb tooth has a section in contact with the sheet of,
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- the elimnation of sheet-end calcination; - the possibility of
mul tiplying the nunber of 10 drying sections in order to get close to the

“ideal drying profile; - the possibility of incorporating a cooling zone
into the device; - the possibility of easdQy recuperating the latent 15
heat of condensation in the last drier; - the flexibility in choosing the

“drying method (direct or indirect or a conbination of the two) according to
the cost of theremsagyle, thes possilloi lant,y parbhacdlangywat shegtcmit fhe a 20

shorter perio [ i.n eng | | i ;o therecks I er any
br eakage or dg g;le%l’ gﬁm&?%q%fest’hg@%ege%érﬁﬁ%mgﬁgrggpizc? o&rgaghbﬁgﬁgﬁ%%g or
by knocki ng apaeherabhy dJirops.6 260l id20sr nhef dimeastopat .0f theedasriedn in

the cost of thecWeschiaRsler 200 POTIdMe] N dfindidst Ofrddie Arkd T anSher.

whi ch are incorporated Int equi pment; - a_reduction in the cost oOf the
forming |ihe, PBafgEaRl¥efrom 3 -Shéet ér- Saftt/ ainbhekengd | fremed SRedPsMof a

sinpler desigsx evén?h@&ber%ﬂ*eif;%&a(tﬂ?} FPENG Pas 153 whi € G8naksQ, SeERbl er;
- an installation mhlgh i S geX|bbe in terng o& 35 0ﬁ8a0|é% bé %Itegbng t he
length, the n@RbBPTE Ap%FPEI BabFeLAehGinBEF0r TBFERcRBSTFEP BAFFEFaLLK s
makes it posshblre tdisuigment degpag t yeéviohsw (swveabnend apt imitde quhek
install ation; e s\ 17900\ 1 7PC- Tr C -3, 1 - -
32 - there |§§¥igéd:l?c olcoerjlsﬁgngyaéggea%%%u?gg?ﬁg?ococfupgﬁgg;C?I-O)Plﬁll% gé%l%t%l on

of the deW cerépresenbprgaveaghthéckat aat ahéuncofioponlehsme) on of the water
vapour 5 which is far |ess expensive than with a conventional drier

(practically incorgorated into_the principle). In terns of maintenance: to
- a reduction in The Eesatéprnadi APerdned dhma okl anbl Hrhet fhaseeras - a

reduction in hheuweRstisnobt hendr nembekeGRUSEriNERED i 23id 0PapREl dr bye
system can be outsll.de t he _hot daadr’r;_rpia part of the drier; there are fewer
movi ng 15 par P8¢ L1ife QPFRPhati®ti of SFhie Jdb SPREBADY es ZPFAEACPALS

equi prent 15 | nspeeds «ff oper abarngetosis between 1 rev/h and 6 rev/h,
preferably between 2 and 4 rev/h.

The barrel may be partially or entirely placed inside

the heated chamber, with a more or 1less uniform

20 atmosphere in the barrel. However, it will be preferable
for the sheets to form the conduits which duct the gas,

so as to obtain an “intelligent” flow of these gases
through the chamber. This makes 1t possible to have
several drying sections with different profiles, and

25 therefore to optimize the drying. In order to obtain good
uniformity of the drying in the lengthwise direction of

the sheets, in each drying section thus defined the
stream of hot gases will alternately be reversed. This
operation is achieved simply, for example, by reversing

30 the direction of operation of the blowers or by
installing appropriate deflectors at the ends of the
chamber. With this solution, each section comprises an
even number of conduits. It is also possible to install
burners, for example, at the two ends of the chamber. The

35 circulation circuit may, in particular, be obtained by
appropriate cowling, the chamber 15 being divided at the

ends of the barrel into as many sections as desired.
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20 - a reduction in the energy for drying by the systemfor recuperating
the | atent heat of condensation of the water vapour; - a reduction in the
- electrical power consunption (the installed power for notorizing the drive
is 25 divided by 3 to 4); - a reductiom idlt the consunpti on of conpressed
air (on the transfer tables) and in the associ ated mai ntenance; - a
“reduction in the cost of drying by the use of a 30 | ess expensive fuel, in
t he case of indir®ce¢ Yaykad; is @@acmﬁtmﬂbnEMﬂlireﬁémemﬁﬂeﬂw FogwhbecHat he
equi pnent is d n r f ih ]?_Qﬂg S

reduction in ﬁg ﬁgﬁggg|££%:§?§g ?8'g%¥¥ gg?§gEFTa%§ ers an the hOt

el i mi nati on ogas@8.trEhe a‘t‘hﬂ“h?%?evb? s\qUu@Do\thEd 7 ety mt(?oc a-Ct3 afn

2003 - 32/ 42 deflééto£aeagel%@f@%ideébfayrEhemﬁaiégﬁggaaiﬁgr&iiéltha use
of conpressed air on the transfer tahles; - safe ewer Eeed novi ng

parts either FRetePRESEE rotati dF (rGdMSr FOTFLRIE t erhi 0P15 ¥igds| &bfon

(up and Ffwn bp@kﬁtlngt SBﬁdhdlbﬁSnOtEFltBBtaihe thePbrﬁnm@QE|lﬁ$ylng
generlca yt | VI dUua snee we S tor sheef s The terns
P e LY ense b ob M R RS SRt T R o ' B R ecthese LB5nL Be
i ntended to besumdeysthndras sefteronsmgasothelre shreectcawitide farmed by

sheets”. It shoul d. alsq p Vgogﬁ%GEQat the term "sheet of plasterboard" used
in the inventi Oh GovVers s eets ased 15 on plaster, particularly, but

non-limtihgly, sheets with one or nore paper or cardboard facings (known

as "wal | board", "ﬁ5§§t§?é99§5g angtah%% QMdﬁéHHsr%%@rbﬁéﬁbéycﬂaésaa mat
of fibreglass (sheets 0 nomn as "fire-resistant pl asterboard"),

sheets known %@W'¥Pﬁré626nﬁoéﬁd"WhéFE igndivadedt fBRhOapfl MEEYpPEFrEi8hty to

sheets with aaboahdréagregd&@q bp@ﬁﬁuwodgxuxh)théT@xamyB@td@pltseaohn
restricted to_the_enpod kgEBES des ut can,_be varlgdtheregnero%s way's
e

easily 25 accEi¥Pbfe’to a£ﬁ|§W8d8FH1PﬁeS§FFl°ﬁ? an ore
\ Br evet s\ 157906vupatTRentsr ad R docen@300w2d08s- (38R42nd 16b, and 16'a

and 16’'Db, regpectively). The arrows indicate the

direction of flow of the hot gases.

For example, it 1is possible to have two drying

20 sections, one with an entry temperature of about 250°C
and an exit temperature of about 230°C, and another
section with an entry temperature of about 220°C and an
exit temperature of about 180°C. It is then possible to
apply a greater amount of heat while at the same time

25 being sure of not “burning” or calcining the sheets.

It is also possible and advantageous to have a
chicane at the cowlings; in this particular instance, the
cowling 16’ would have a chicane which would allow the

30 gases leaving the first section at about 230°C to be used
as gases entering the other section at about 220°C (or
even at the same temperature). This is more apparent in
Figure 7b, a view in section from above, in which the
cowling 16’ comprises a chicane 17’ around which the hot

35 gases flow. The circulation of the gases is represented

by the arrows.
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- 34 CLAIM5S 1. Method for manufacturing sheets of plasterboard 5
conprising the following steps: (i) formng the sheet; (ii) setting the
sheet with hydration; (iii) drying while the sheet is being rotated. 10 2.
Met hod according to daim1, in which dryddg is carried out in at |east one
barrel revolving inside a chanber. 3. Method according to Caim1 or 2, in
“which drying is 15 carried out in at |east one barrel, the said at |east
one barrel conpriSheglavehngba tdhgrafiosecthakas 4t. phbshbdeatoooptdgiue

Aaim 1 or Yi %grre d¥ 'éorﬁ@éﬂiﬁ%oggﬁ n gt dee@l? d?PfllfO&iEe' :Lgt he

said at Ieast 58 on canprisin I NCt sectrons
Met hod accor dhay tiopOssiiiple orie, the Mn@w d?rr}‘a ngAtstblarSrlﬂé?cP%t iw as

| east one barpgleyihe saidcdlltast cRRe Rald ehreonpri %ﬂ&r@r@%n@&am’e
distinct 25 drying sections. 6. Method according to one of Cains 5,

i n which d?ylﬁachnééﬁﬁlébrSGtZPﬁe§vI%&%ﬁ It wF P reel dnd 3gope R@tﬁ@&es
according to € ahfh 6, dompitiiseh diryﬁlr@ ars hzfgm | €8s ouémparatuk@ast( fh‘é@ce
barrels, with drg g 3ect|ons wh# & |st|n§ﬁ frogl one %bre

next. 8. Meth@dY rdongIFa e JoYe 7T PRAWAPEh Sgadh B5° aJr’PE?
conpri se one, paper thdee&ocorramve ohlsdmtncao%lryfnghseMaItcm( S)Zoke 3 is a

\ Breve~ s\17909¥%g9% ChTrﬁd§§¥98§ lSSSMﬂhggg o34L42 . avoiR e%cegﬁﬁﬁ

according to one o drylng i S carrred out
| east onelbartkée, heaipdt h@llcatr@ttldreatcempe@@ﬁdéﬂsat fon Wiis h@qmt,er the

recuperat ed. ér}@n Mptpad ;acqqrdiciag tHi’/ i M Oseddy I &P JEybRg 18 eaeri ed

out in at least one first barrel wthout recuperation and_in at |east one
barrel with réefpecdtittht Poard. Ngt ndeneaERbr dZRgefo bndnef 20 k%% 11ifo 5,

furthernore cespalsi N8 @osBePmil Vigedferdaly Ng=ddecisheels min) whereas
zone 3 lasts for a time that is equivalent to the

15 combined times of zones 1 and 2. The temperatures in

these zones are typically those mentioned hereinabove. It

should also be noted that the invention makes it possible

to obtain, as is sought-after in the prior art, counter-

current or co-current drying. The invention therefore

20 makes it possible to obtain a particularly suitable and

homogenecus drying profile.

It is possible to conceive of a central drum, this

being divided into zones (in the fashion of segments of

25 an orange), each zone being supplied with hot gas
independently, making it possible to recreate distinct
heating zones. The heating of the boards therefore takes
place radially, from the central drum, the hot gases
being distributed through orifices arranged on the

30 central drum or through the fingers of the barrel (see,
for example, Figure 8 infra to which this embodiment

applies).

It is possible and advantageous to place several

35 Dbarrels in series. The devices for transporting from one
barrel to the other have been described above with
reference to the hydration barrel. For example, it is

possible to have a first barrel, for example of the type
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15 12. Method according to Claim11l, in which cooling is partially carried
out in part of the last barrel. 13. Device for manufacturing a sheet of

" pl asterboard conprising a setting and hydration zone and a barrel 2o

conprising a central axis 13 about which 43 nunber of branches 14a, 14b,

~14c, 14d are arranged, the said barrel being contained in a chanber 15. 14.
Devi ce according to Caim13, in which each branch 25 is divided into a

nunber of conﬁeﬁeeihedl&bd&aﬂwitmccwomdnyﬂng(}etnidﬁsorahﬁ a nsebkbahl t he

chanber repr a dr yi e i
Claim13 or %gp%élmﬁ?% e %%%ﬁger Ilgi]wgg&}lnto ﬁ& &ﬁﬁtlncgggﬁ§gng
sections. 17.séeviecr aéﬁor&qn;QXﬁmpkﬁn1§B entry, uamn&ﬂaﬂunmeOEhahQGt i's

divided into {hpeg Qﬁdngﬁeeﬂiéttéﬁﬁe§§t9£¥'89 568Et0@§0°8 The barrels
| Brevet s117900117917PC- Tr edGH doc - hu 36 18. Device

accordi ng X0 dReS8FieFaraB Y@rYoei§l1anﬁh?EHCPﬁ@nééﬁ@raI axis is a drum
and the teeth are hollomlln relation to the said drum 5 109. DeV|ce

according to one 13 to i n,which e central axis js.a drum
Bnd the feeth ar clREI I PE athbh (519 SHLGVE Uy WA Rt h
hol es al ong tHkseibiDigP. a@eWuEethecmmmampﬂodnpéngfm@uhd&;théodtser

tg h i . |
For recuper at (RECERRORcrHaFE nhay bEEHE EELEET 8EAGY PPBel ppE 5heREr R T
Devi ce actbr dithgecd grntoictd aiid 18heo gheeta, whvktht e Ig@sr evehasity

cooling zone. 22¢oPeyhrg1 BEEOFMI PRt @n&LaLM 20, in which the cooling zone
corresponds to a quarter of the barrel situated 20 under the hori zontal

medi an, the chanber possibly being arranged at this zone. 23. Device
accor di ng to C alm2&)1t@r1\i@tweth@rﬁoeflagré@ﬂedﬁpiﬁgspgndisbopasguanber of

the barrel situ bove t he horlzo t he chanber possibly
bei ng arrangef* g? gﬁ %Q dfk??ce k8g§|ﬁ§nt %le§aFﬁ§ %Q Yto 23
for the inplegeaeatbenweénthhennhéedsaasomﬂdmgatedomn ohe3@eELaipsidnto 12.

2 Banel  SOrRL) kg2 GRN I Al ed 3y PROVR IR AN WIGE OfBraReRes

14a, 14b, 1l4c are arrange eac branc eing divi a nu
conb 35 teet hth@h@lﬁmﬁd:)altﬁelthbeifn@ecd?ﬂed;lhwedri’ﬂn gensianbly HBiclP6thBsrr el

according to ChaFm25.cddt M chithe t@i@”@ﬁéeﬁemsesﬁﬂﬁméls'm&a@ yiRe
section. R \Brevets\ 17900\ 17917PC- TredGB doc - rurn 2003 - 36/42
gases escape through holes arranged along the teeth). The

20 shape of the teeth is tailored to this type of drying,
namely a rounded shape to prevent the sheets from
obstructing the holes and the passage of the gas. This
method of jet-type drying has the advantage of having a
better heat exchange coefficient and therefore better

25 energy efficiency.

It is also possible to dry the sheets of plasterboard
according to the indirect wvapour drying method, for
example with minor modifications to the barrel. Choosing

30 indirect drying makes it possible to use other fuels
which are more economical than gas or light fuel oil,
such as coal, heavy fuel o0il, wood chip or all kinds of

waste that can be burnt in a boiler.

35 In this configuration, the vapour is introduced into
the central axis and then is distributed into the teeth.
The vapour condensed by exchange of heat with the sheets

is recuperated in the drum or the ring then led back to
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- 37 27. Barrel according to Caim25, in which the chanber is divided
into two distinct drying sections. 5 28. Barrel according to Caim25, in
whi ch the chanber is divided into three or nore distinct drying sections.
29. Barrel according to one of Clains 252% 28, in which the central axis
~is adrumand the teeth are hollowto in relation to the said drum 30.
Barrel according to one of Clains 25 to 28, in which the central axis is a
drum and t he tket boaderholThmy, banred| suiitedt ¢ hehsai ¢ygheunyt anddarect

pierced with e LQRgith : rdi6li 1268 i t n K 25
to 30, havingégpggﬁléﬁg ggné% §%$§§§¥§§§?elﬁgggbrg?ﬂdﬂ%% %?giﬁsg%?g%%amhich
the cool i ng zZ¢hehcbefespepdsteoFigyurart 82 anrdtfle BatP¥t situated under the

hori zontal nedi an, the chanber possibly being arranged at this zone. 25 33.
Barrel according to Qaim31, jn which the cooljng zone corresponds to a
quar ter of t he DARNST [ Eitiad Tt the SSPPSUAES! it afe CERERbOr
possi bly bei npiquiréaged aind heb.zae: RehbBreVelaxik/909\ béebnee- Ta adEbBmdoc -
3lum 2003 - 37/42

0t whieh ehe nGY Gysby fhabnuttn Gaglr <BRoby rron,
y. A A 3y. A A TR ViR the hatrggsesq hedah Wwilh waher RaRoux fRORs A3 R
RT af i Ipargicular, the first sections of the dried or of the
previous barrels, are reintroduced. The branches 1l4a,
10 14b, 1l4c consist of hollow comb teeth connected to the
central drum. The hot gases laden with water wvapour then
flow through these comb teeth from the centre outwards,

and possibly from the outside towards the centre.

15 In the alternative form illustrated in Fig. 8a, the
gases are collected by the outer chamber through a
calibrated orifice, several orifices 17a, 17b, 17¢, 174
being (uniformly) distributed about the periphery. The
outer chamber in this case consists of a double wall (15,

20 15') connected to a blower. When the barrel revolvesg,
since the ends of the teeth are hollow, they regularly
come to face the (uniformly) distributed orifices. A

stream gas can thus be established.

25 In the alternative form illustrated in Fig. 8b, the
gases travel out and back along the teeth, these being
fitted with an internal chicane. They are then collected

in a ring 13’ around the central drum.

30 These gases are indirectly in contact with the sheets
placed on the branches. This being the case, the water
vapour will condense and, upon contact, give up its
latent heat of condensation. The condensed water flows
along the comb teeth and is collected in the

35 compartmentalized drum or the ring, from where it 1is
removed preferably by gravity or by means of a pump.
Likewise, the water condensed on the double wall of the

chamber will be removed by gravity. It would also be
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Z"~ytoj e ZU] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] caU
"]ca]l cTa] caV]ca] ca]ca Ul c”aU] ca] cal] ca]c: aU ca yX¥% 138;

A. 1YZ4} xsmhb] W U] ca] caU] ca] cal] ca] ca] ca] ¢&fl ca] ca] ca] ca] ca] ca] ca] ca] cal]ca] c
~ay] ca] cal] ca] ca] ca] ca] ca] ca] ca] caU] ca] calUlca N ]

Polh=leljl*"""K#l $9R08080806-8&&+' . (zupkfal\W]ca]calcalcalcalcalc alUc a]c
aUc aJc alU] cpossible to envisage collecting the condensed water in

oty entysoelahichen) cebfelen ot bt thonl stk shetlep St oy
aU] ¢ a] ca] ca] cakth] ta] chiacépwa]red] papiéajen} cﬁ}lésat@V}lélque may alSO

implemented in accordance with the teaching of document

5 DE-A-4326877. It is thus possible to collect the hot
water vapours produced elsewhere during the drying. In
fact, the barrels can receive all the conventional energy
recuperation systems thus operating as true internal heat
exchangers.

10

Figures 8a and 8b therefore depict a barrel that can

be used for indirect drying and/or as a heat recuperator,
the main difference between these two modes being the
amount of heat supplied by one or more burner(s).

15

A drier barrel which further comprises a function of

cooling the sheets, still with a sheet introduction zone
(E), particularly introducing the sheets horizontally,
and an exit, is described with reference to Figure 9. The

20 hatched 2zone here represents the drying section. The
barrel therefore has, for example at the chamber, an
additional quarter. For example, the exit (8) in the form
of an aperture to the outside is not arranged
horizontally, but downwards. In this additional quarter,

25 the sheet can cool naturally or otherwise, in order to
avoid any possible thermal shock. The sheet obtained is
thus of better gquality than with a conventional drier. In
addition, as the aperture is offset, the sheet slides out

naturally onto a conveyor belt situated beneath.

30
This quarter could also be above the horizontal, the
cooled sheet then leaving horizontally, for example onto
a transfer belt.
35 It might also be possible to provide one (or more)

complete barrel(s8) for cooling purposes, if necessary.
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aVlc a W]c aUc alJc aUc a]ca]ca]ca]ca]ca]ca]calca

$1) 1, 121H2222C3344h5556- 6/ 6: 6<6A6D6J66>7- 8} 888899D: z: : ~ytoje [V]] ca]ca]ca] c
- a] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] caU] ca] cal] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c
aljcaljcalcaljc alUc al:0;U Wb;d;i;l;s; & 26==Qauaoaad AocAAABCy C| CDD;

EE} xsnid_Zje [V]]ca]ca] ca] ca]ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]cal]ca]calca]ca
" ]ca] ca] ca] ca] ca] ca] ca] caU] ca] caU] ca] cal] ca] ca EEEEEEf FFKGGH

| >1 JJJ2Kc Ke Kk Kn KuttdAARERHENRERIPRryneticAY] exiV] Fedbmatha] takkchheablca] ca] c

a) ca] cal cal cal.ga] gal gall cakeakeal.eal o3l caledl cal eaber) calsakgal cgilgsl cal
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]caLﬂca]caLﬂcgﬁga&@§§£§aig§lgglcg&cg}gengg obtain even better routing
of the gases through the cavities, it is possible for
example to arrange the sheets alternately, that is to say
to have one sheet edge-to-edge on one side of the barrel
15 and the other edge-to-edge on the other side. It is also
and preferably possible to use branches which, at their
ends (at the lateral discs of the barrel), have segments
having sufficient area that each sheet rests on this
segment, regardless of its length, and/or which have an
20 appropriate shape (for example in the form of a
deflector) to avoid any possible sheet-end calcination

likely to occur as a result of the blown hot gases.

The use of barrels, particularly for drying, makes it
25 possible to place all the drive members outgide the
chamber and therefore protect them from a hot and damp

environment which is aggressive.

It will be noted that it is particularly advantageous

30 to couple at least one hydration barrel to at least one
drying barrel. In particular, in this case, use will be
made of two or three drying barrels, preferably the first
(and the second) with one or two distinct drying sections

and the last preferably with recuperation of heat. It is

35 also possible in this instance to use a drier of the

indirect type.
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"mM'109%& ()-)-around the use of the turning-over flipper conventionally
used. The turning-over operation may be applied to all
the sheets, and may be alternated; one sheet being
extracted just under the horizontal and another about

10 180° after, still just under the horizontal. It is thus
possible to alternate turning-over of the sheets, which

may be useful for packaging sheets ivory faces together.

In the embodiment depicted in Figure 10, there is an

15 entry (E) as in Figure 9, and two exits (S1) and (S2). It
is possible to extract all the sheets at the exit (81),

but it is also possible to extract them alternately £from
(s1) and (S2), which leads to sheets which are already
alternating (which for example makes dry transfer for

20 ivory face/ivory face pairing easier). When the sheets
are handled in the upper part of the barrel, they rest
partially on the central hub or drum. When the sheets are
handled in the bottom part of the barrel (particularly
between the exits (S1) and (S2)), they can slide along

25 the chamber or any other appropriate rail or
alternatively be accompanied in their movement by a belt,

the linear speed of which corresponds to the speed of the
sheet 1in question at the circumference of the barrel.
(These Dbelts will preferably have a path along this

30 circumference) .

With reference to Figure 11, this figure describes an
embodiment in which the sheets are supplied to the
barrels (hydration, drying, cooling, handling). According

35 to this embodiment, the boards are brought in along the
axis of the barrels, the direction of travel being along
the same line (unlike in the previous embodiments in
which supply was by translation once the board had been
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15

20

25

30

35

brought in on the side of the barrels. Schematically, the
sequence 1is as follows. The description is given using
one board, for convenience, but the embodiment applies to
a string of boards in the same way; the description is
given 1in cross section, the boards arriving in the
direction perpendicular to the page. At the instant t=0,
the barrel is in the initial position; the board n is
placed on an arm or branch of the barrel. At t=tl, a
mechanism made up of a set of rollers (for example) comes
in under the board n (for example by translation) - just
one roller is depicted in the figure, the others in fact
being hidden given the depiction chosen. At t=t2, this
mechanism is raised, the rollers fit in between the arms
or branches of the barrel, and the effect of this is that
the board n no longer rests on the arms or branches of
the barrel. At t=t3, the board n+l coming in along the
axis of the barrel replaces the board n by pushing it or
by means of the motorized rollers, the boards n and n+l
travelling along the rollers. At t=t4, the mechanism is
lowered again, and the effect of this is that the board
n+l rests on the arms or branches of the barrel. At t=t5,
the mechanism retracts on the side of the barrel, thus
allowing the latter to rotate through the desired angle
so as to bring the board n-1 into the starting position
of the method according to the specific embodiment.

It is thus possible (as it was in other embodiments)
to use the entirety of the barrel, namely 360°C [sic] to
perform the required operations (hydration, drying,
cooling, handling). During the part of the rotation that
takes place in the lower part of the barrel, the boards
may for example be held by returns on the arms or
branches, or simply be guided by an external fairing or
may alternatively be guided on a caterpillar track
arranged on the lower part, this caterpillar track
accompanying the movement of the boards.
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one 51ngle barrel if desired.

10 Finally, it will be noted that the invention can be
applied in general:
- in the case of sheets of plasterboard, to any
sheet handling operation, including turning over.
- in the case of drying, to any type of flat object,
15 particularly, but non-limitingly, plasterboard
tiles, tiles (for example made of cement or of
clay), etc. or an object for which there is a
reaction of a water-based binder. In the
lattermost instance, “drying” is to be understood
20 in fact to cover any reaction capable of leading
in particular to hardening, such as firing. There
is not necessarily any removal of water, but there
may be some other type of reaction with the
release of other effluents, gaseous or otherwise.
25 For example, curing may be envisaged in the case
of cement board. It is to be noted that, in these
cases of curing, there is always a concern to
have, for most of the time, at least two "drying"

periods or phases. This is Dbecause it is
30 recognized that for these boards to harden,
several steps are used, including: step (1): a

step of resting to allow setting to begin before
heat is applied; step (2): a heating step with a
relatively gentle gradient wup to the maximum
35 temperature, possibly with moisture added; step
(3): a hold step to ensure the homogeneity of the
heating and of the temperature of the parts in the
chamber; step (4): ventilation with hot air then
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10b>10%&' () - | hY4Z" 10%b& ()~ s! 097Z& ()-' h. i 10%b
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Toomb () ) 1GOREPLEY 1 | b AOWRE L1 ooy SRk RPRNSRREL Bt 1 N,

@@109®b&.() &@@g@gl( Jqﬂﬂ)q@blt is pOSSlble to have two or more of

10b>10%& w370y bA 1094 DA 4 -
1092b7b8 (Q'%szm 16%ng “S@?irﬁé%ﬂﬁgg%%)ﬁﬁﬁw Y=l

Df m' 10%r&’ () - bﬁFE@Eﬁ§b%ﬁ5§@&1€F3@NWNNh one (or more) drying arrel (s)

20 and/or cooling barrel (s) and/or handling barrel(s); it is
also possible to have just drying barrels; these may be
associated with cooling and/or handling barrels. It is
possible to have just one drying barrel, just as it is
possible to have two, three or more of these. Each barrel

25 may have just one drying section, but it may Jjust as
easily have two, three or more of these. Each barrel may
be with heating of the direct or indirect type. One or
more barrels may be of the heat recuperator type. It is
possible to combine all these types

30 (function/construction) of barrel together; all
combinations are permitted. The invention applies in
particular to the case of the combination of hydration
barrel (s) followed by drying barrel(s), it being possible
for all embodiments as recalled hereinabove to be

35 combined.

The advantages afforded by the invention are

therefore, in particular:
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"10%b& ()- 1Y "10%99§'(ﬁos§%8f@§t§) oﬂo multiplying the number of
10 drying sections in order to get close to the ideal
drying profile;
- the possibility of incorporating a cooling =zone
into the device;
- the possibility of easily recuperating the latent
15 heat of condensation in the last drier;
- the flexibility in choosing the drying method
(direct or indirect or a combination of the two)
according to the cost of the energy;
- the possibility of handling wet sheet within a
20 shorter period of time than in conventional lines;
- there is no longer any breakage or deterioration
of the sheet through rapid or rough handling or by
knocking against the stops.

25 In terms of investment:

- a reduction in the cost of the wet transfer and
partly in the cost of the dry transfer, which are
incorporated into the egquipment;

- a reduction in the cost of the forming line,

30 because it is shorter and/or because it wuses
shears of a simpler design;

- a simpler drier (no moving parts) which is also
smaller;

- an installation which is flexible in terms of

35 capacity by altering the length, the number of
barrels or the number of branches per barrel; this
makes it possible to augment capacity for low

investment and with quick installation;
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In terms of maintenance:

10 -~ a reduction in the cost of maintenance on the wet
and dry transfers;

- a reduction in the costs on the drier, because the
motorization and drive system can be outside the
hot damp part of the drier; there are fewer moving

15 parts;
- the elimination of the use of compressed air in

this equipment.

In terms of operating cost:

20 - a reduction in the energy for drying by the system
for recuperating the latent heat of condensation
of the water wvapour;

- a reduction in the electrical power consumption
(the installed power for motorizing the drive is

25 divided by 3 to 4);

- a reduction in the consumption of compressed air
(on the transfer tables) and in the associated
maintenance;

- a reduction in the cost of drying by the use of a

30 legss expensive fuel, in the case of indirect
drying;

- an improvement in the extent to which the

equipment is used.
35 In terms of safety and working conditions:

~ reduction in the noise, particularly on the two

transfers and by the elimination of the train at
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generically to individual sheets as well as to runs of
sheets. The terms forming, shearing, hydration, drying,
10 etc. of “the sheet” are also intended to be understood as

referring to “the sheets of the run of sheets”.

It should also be noted that the term “sheet of

plasterboard” used in the invention covers sheets based

15 on plaster, particularly, but non-limitingly, sheets with

one or more paper or cardboard facings (known as “wall-

board”, "“plaster-board”), and also of other materials

such as a mat of fibreglass (sheets of what is known as

“fire-resistant plasterboard”), sheets known as “fibre-

20 board”, etc. The invention applies preferably to sheets
with a board facing (to “plaster-board”).

The invention 1is not restricted to the embodiments

described but can be wvaried in numerous ways easily

25 accessible to those skilled in the art.
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1. Method for manufacturing sheets of plasterboard
5 comprising the following steps:
(1) forming the sheet;

(ii) setting the sheet with hydration;
(iii) drying while the sheet is being rotated.

10 2. Method according to Claim 1, in which drying is
carried out in at least one barrel revolving inside

a chamber.

3. Method according to Claim 1 or 2, in which drying is
15 carried out in at least one barrel, the said at

least one barrel comprising a single drying section.

4. Method according to Claim 1 or 2, in which drying is
carried out in at least one barrel, the said at least

20 one barrel comprising two distinct drying sections.

5. Method according to Claim 1 or 2, in which drying is
carried out in at least one barrel, the said at
least one barrel comprising three or more distinct

25 drying sections.

6. Method according to one of Claimsg 1 to 5, in which

drying is carried out in at least two barrels.

30 7. Method according to Claim 6, in which drying is carried
out in at least two barrels, with drying sections which

are distinct from one barrel to the next.
8. Method according to Claim 6 or 7, in which each

35 barrel may comprise one, two, three or more distinct

drying section(s).
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16.

17.

carried out 1in at least one first barrel without
recuperation and in at least one barrel with

recuperation.

Method according to one of Claims 1 to 5,
furthermore comprising a step:

(iv) of cooling the sheet.

Method according to Claim 11, in which cooling is

partially carried out in part of the last barrel.

Device for manufacturing a sheet of plasterboard
comprising a setting and hydration zone and a barrel
comprising a central axis 13 about which a number of
branches 14a, 14b, 14c, 14d are arranged, the said

barrel being contained in a chamber 15.

Device according to Claim 13, in which each branch
is divided into a number of comb teeth.

Device according to Claim 13 or 14, in which the

chamber represents a single drying section.

Device according to Claim 13 or 14, in which the

chamber is divided into two distinct drying sections.

Device according to Claim 13 or 14, in which the
chamber 1s divided into three or more distinct

drying sections.
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the central axis is a drum and the teeth are hollow,
in relation to the said drum, and pierced with holes

along these.

10 20. Device according to one of Claims 13 to 19,
comprising at least one barrel without recuperation
and at least one barrel for recuperating the latent

heat of condensation of the water.

15 21. Device according to one of Claims 13 to 20, in which

the barrel has a cooling zone.

22. Device according to Claim 20, in which the cooling

zone corresponds to a quarter of the barrel situated

20 under the horizontal median, the chamber possibly
being arranged at this zone.

23. Device according to Claim 20,in which the cooling
zone corresponds to a quarter of the barrel situated
25 above the horizontal median, the chamber possibly

being arranged at this 2zone.

24. Device according to one of Claims 13 to 23 for the
implementation of the method according to one of
30 Claims 1 to 12.

25. Barrel comprising a central axis 13 about which a
number of branches 14a, 14b, 1l4c, 14d are arranged,
each branch being divided into a number of comb

35 teeth, the said barrel being contained in a chamber 15.

26. Barrel according to Claim 25, in which the chamber

represents a single drying section.
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29. Barrel according to one of Claims 25 to 28, in which
the central axis is a drum and the teeth are hollow

10 in relation to the said drum.

30. Barrel according to one of Claims 25 to 28, in which
the central axis is a drum and the teeth are hollow,
in relation to the said drum, and are pierced with

15 holes along these.

31. Barrel according to one of Claims 25 to 30, having a

cooling zone.

20 32. Barrel according to Claim 31, in which the cooling
zone corresponds to a quarter of the barrel situated
under the horizontal median, the chamber possibly

being arranged at this zone.

25 33. Barrel according to Claim 31, in which the cooling
zone corresponds to a quarter of the barrel situated
above the horizontal median, the chamber possibly

being arranged at this zone.
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