_; e3ée4”*  6bTU ' 159159 ¢ METHOD FOR HYDRATI NG SHEETS OF PLASTERBOARD AND
DEVI CE FOR | MPLEMENTI NG I T The subject of the invention t hod
‘for 5 manufacturing sheets of plasterboard, and a devi C#”Im!@m@wg’gﬁ“ ng
it. Sheets of plasterboard are known and konsist of a dense_(den for

exanple 0.6 to 1.0, generally 10 approximately 0.7) core of PS5t er  or

stucco on at |east one support of the paper type, and preferably between
two supports oMErHEDpEPRBr HYPRATINGPSHEEE ORePDASTERBORBDNGNRNDBNIGE t he

ivory paper, or "face", and the h y.paper, or "back™). The
P%&qMﬁEEl‘&E e

conventional nethod for 15 manuf s of plasterboard
conprises the follow ng steps. Typically, the nethod conprises formng the

sheet, Lhis step-GaPLi5io0:tBe R St epsnelof Ol g Aubel Ne¥OLY Paper,
m xing to obtain a paste nmade up nainly o? p?aster sem -hydrate) and of
wat er, toSwhieWiRciddiitia eshaees addedo ] aslorHleraxd, gievel thedsNéee shpeeific
usage proper tigs {Ratdifplar!ly 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 diedtr pfeqglistlerdfodrite sheetkndwydr ahdorgorsetdd ngfand

cohesion of the paste.during hydration wth the t paper.s on_su rts that

constitute t hdgerfsger m ﬁ%erll?]r@? A¥0Fhe eé(r‘?i‘(‘]lp&fe the § o\rl\ﬁ?ngql'ior‘ie, gf%régl%(f)lo%%ct is

in a semf i righekistated ycapdbl ecafe bef nglastebyoshesuscot lwen 30 Trasl ed,

possibly in [ W 1 3, | QMRS q flidmerspaperat, i, or der
Rt %ﬁrtuppermets?{arﬂ%gl Iy’ tqllr Ap a1 %’Q}J i

to place it ivory I's product 1I's 1ntr ced into
a drier to el9yRbftte tHe R eB3PRAEt &PRr orhYHe ekt opancdpét @ it Kibwn as
drying the shggiyn £ diravivegt RRp2y didemfddee sheel dre SHHactad,cid the
dry state, to various conditioning treatnents to give it its final

present ati on. 9T | BA&Fét t 1?*7900{37856 o T?}&%Cﬁ%‘é-nqho%%zd@‘thoc?/ FPr - 2
5 10 15 26 25,maE3hfacturing 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 sandwich that is the precursor of the sheet; hydration,
setting and cohesgion 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 gubjected, in the dry state, to

various conditioning treatments to give it its final

IR

*G00002*

presentation.
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.35 Whil e each step has its own technical problens, certain steps are
critical, either in terns of the kinetics of the chemcal reaction, or in
“terms of kinematics or of the nethod and which will influence the
properties and quality of the end product?, -or in ternms 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 critihcale, apakt trep thesinitsalowor datghrsieq, epxeaﬂlrmns,

hydr ati on- settln stegg transfer in the,wet state and q§¥ ng i qi drier
to ellnlnatecﬁﬁg'éibe SPPee it eF T FACFACt , SERERT mafor STEFTi P t hod
of manuf act ukiimg tsleet ©fof tpleastcdrepdarad |$aauumomal Ka"th31nﬁkhmd;andior to
the end prodygt,  3uGh a cﬂﬁgif ﬁg &é&ﬂ#%aéh§ywh$cﬁp% n%%u%E%e”%gQQd for
manuf acturing s feets of pl ast er board ron1 e beginning o
hydrat|on5aspﬁ@@a§§lﬁﬁea@ﬁeﬂwﬁdgtdp@ﬁaﬁﬁ@ne@dn@@@ﬁu@ﬁalwy‘ﬂds¢§n@ﬁeﬂﬁ

mnutes, typicgal | ¥-4 98£1§thnﬂi”%ﬁQk@509rtﬂ&£eap%%Qakm% ngxh staged wet
transfer and end of ydration up to the entry into drier lasts fromb5

to 10 m nute&lt ﬁﬁ@#ltﬁ i 9fde8piBHPBATES) Nl segihéﬂ§beéWQHP%qﬁ94lrﬁ§ in

order to achiggeeevaldiesin Ncexpessrofseldal nMim, cvhbingonyant rasalsthydy ation
tinmes, it then becones ngssa to _i.ncrease the gen th of_.the .farm ng I|ne
5

to val ues in"d¥E8ss2oF fretHithd SR ch?P8¥Ext T BRBI F bk pe¥itvéan

pr esent s 10UNERUS. npr ol egs @fekmmanﬂydramﬂmh{ﬁeuufm§fstepag andhnsfer
posi tioning e.she e _nac e ste i th t
state enploygpbgﬁg g%%dggﬁggsa%ﬁi?ﬁgﬁi eIBotﬁgeggge in a%ﬁqmln & d%ﬁ@E

at mosphere. ?ﬁ@eﬁﬁoéﬁ€?|Vﬁ$?rofIﬁhéaﬁﬁod@@FhoWaDpﬁeS¢§FtHé#éﬁ@réeﬁéﬁéhdant

upon the rel 'o@b'rhéﬁdfafgtdm Qﬁébﬁ%s1oﬁ’\hb$Qs@é§béék§k)isangrﬁtXP@Q@ W to
mai nt ai n. ?’ﬁver theselaﬁ??nventl onal %{1¥I Cesggl ve ril s y constructi on,

to hydration® ?er tPn Hhife BPEIEHST 175060\ 701688 $FadEB doc
- 14 am 12003 ri?A38lity 3 s | @pgtifidt nab diheeotd todf fbhe mehedhctanittke one
hand, and to %ff%ets beﬁm% n ug§,of sheets, on the other hand, prior to
entry into t ReCqrier; FE6F T E have to be got around using conplicated
systenms. It is then 5 necessary to conpensate for these offsets in order to
obtain uni form d&xbn%taeg0§§orah%h@ntﬂer Ali6R 0<§ftlﬂ9d§|3%‘ito§1 aq,arfaﬁula%r' y at
t he ends of the sheets. mechani sm™has to make Sure eets do
not break upt&e tﬁ&qaqﬁﬁk PR HRE hor o@@PN&Bthﬁaéﬁﬁer%%ﬁ%&hl@ve Y this

in the pboorn@hhtebt ﬂ@@l@bQE@datﬁﬂkﬁpﬁﬂiﬂbiQmiﬁu@@@|@y hbg@lyaﬁanmmgx
mechani cal Sé gns and tg g ate %ﬁ eds n%n%% us nDtor IE
drying step §3HECRANIESI “480F 8§ cﬁnﬂa9é i) 688r5?e Sdanmp
envi ronment wehich nayObehasddamu'dadﬁarﬁrQMHMrameuOmmuhumaBerWhapoum and
may reach seyer akahuadngds Of or SUIPHNGL YN F L ONERe 2924D, T 35BS dREOD! ems
wi t h mai nt enance 50 Finally, rying step consumnes great deal

energy and |F0\/\0Lﬁ<éi'”kfé"%dvé(ﬁt1é}@§ousllflo fxFes® nePhod i "HeViTbe fwtaryu ng

whi ch malkes bbnpeﬁﬁhehglt%yaﬁawﬂbﬂfﬁa@aget§thHéﬂM%abéM@saﬂﬁ@ebsakyheat
energy they require. 25 The at her stegs gf the net had al so rai se other

probl ems, mhF8h1§F§8aﬁ§e&qﬁ) LDt VR ChESEMIGTSiHINE  For VRkURpl &2 t he
sheari ng stepxeapbopf stEans, | somdehfng nwalchwol s odkersmélyt edpanthivbl ades
whi ch have tg qﬂH| o S tr ivecand 30
mechani cal | y ars %%&?ﬁe S ?l[(%‘y%l El{osol %sgo (;%nfe 0 ?}%gtgg%so%ghvm?gh make
it necessarytrenffosrangepadi pefytiongngethengheere pachbsemepbinefydr at ed
- set wetpsheet has to be able to withstand the stresses inposed by the
shears and the handlin rations in the wet transfer 35 zone) . The

turni ng-over or FIREpPE psgg tﬁ%§5§?¥hé?t6h%fY%E BERRhen8ERBLCKFyCOTRESKaper ed

edges of thedsheeésarehiehnedaﬂe\Btavekgkﬁzﬁﬁﬂ\lelﬁPCIImadehQOCdam@4 avnl
2003 - 3138

- 4 . by vi | ower_roller_ wth_thickened .edges,or a
strip havi ng*FRSPRELE be Toagerodut PN T BE T nE-PRUCETERy Tty 10
| ower nost. Noherdfioreg debsedaetnt dipamg, the | sepiebdddblye fafr tbhssévory
face to ?59 an'ef'geéppwhf@h%re 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 to avoid the rollers of the drier soiling it in any way. It would 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 irksone. 15 The
obj ect of thadmMeridionli SliteRriovw ¢ aneeidhed tgndndeticc@fcomhanm! enrrnt i ng
it, which make it_possible to avoid the_abqvenenti oned prob]ens ndcgo
of fer other éﬁhd%?gﬁ% sPPFPVERR (B Of é33ﬁﬁﬁquapnﬁﬂ§o?t?ﬁﬁ 3&? 0
product, in tenms ofo nemttenance, tie tdriwr of abperdt iwigi doshavée nyesteent
cost, and working condifions, The invention.reljes in part,_on.the principle
wher eby unliﬂgﬂﬂu?ﬁﬁ%?é art in mﬁ?@ﬁ§%ﬁgggﬁeef§m§F§§El g%%atlaisf%ﬁgés
t hrough t he vaciesssrequipmestpenemte | for héheweentf baet 25 imheosdert $aar e

practically siablanany; bin! SAHPEGAURIRI hemopich nove, ganergldy in
rotation. According to a first alternative form the subject of the

i nvention isS&ertthodPfbE 1FBABF ALt Y nd¥he&sisof 080 PrastHiasdesd The
conpri sing thedhehliew Mg Stepsnaks) sheemepgrt heveshaater i dd g6kt bigakt by
hydration until a hydrated roqﬁft wth a conient of bel.ow 80% i s .obt ai ned;
35 (iii) contPnditndRidr i 45 9 | Bt O¥RBL 1By oL v RYBAr F&I A<HAGVE i v)
drying . 1R Brenet sili1 79001 M6 PErTr ad@B Has priAeavnin2088ernsdhB8 to
According to_gne enbadinment, hydration is. tipnyed in e, said at. | east
one barrel ur?fnplﬁof/z?'llgﬁ’%r adtolrn%lel){;l Teathet .acﬁg %%%(? an'a}1 ot(%neregrlﬁ%g&ienent,
hydration i stéenspredd PA nheegaug atlgsst one barrel still to a partial
extent, and then in a second barrel until full hydration is reached. |10
According to one enbadi ment, the nethod conprises, between steps (ii) and
(iii), an interméBPafiEYsREartRy §Pé5}lﬁcEﬁgBPﬁécﬁg R¥1ERBoHHERt NV s
sheari ngist epol $pkratar iinet AHmPISEME tdremamt ewli BENhaebe AggoBdinBg also one
enbodi nent, %%dration at tgf qulof step %iig is Q§I0m166@6 %0 According to
one enbodi meAt Ry FPEEFEN S e SRETr SR 1§ sMBét wedhi" 35 °¥Rd %660,
preferably betwderd33 arfid 30% THEwndthiers i omhatlso pnowi degaandeviadeekor 25
nanufacturingrgggghg of cpl ast erbpapd.conprising a |inear

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
300 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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. zone for partial hydration-setting and at |east one barrel conprising a
central axis 9 about which a nunber of branches 10a, 10b, 10c, 10d are

- arranged. 30 According to one enbodinment, in the barrel, each branch is

divided into a nunber of arns 11a, 11b,- #2c, 11d, the area occupi ed by the

arnms representing from50 to 99% of the area of the correspondi ng branch.

35 According to one enbodi nent, the barrel conprises from10 to 150,

preferably fbemuldttwe 1380, abrhoedes roR1eBr evigtld\ 17908en2d9 E6RE@sTradGd doe -

14 avnl 2003 _; 3 - 6 o j t .empdi . 1 he
hydration-sefgfﬁg ggﬁgjlndj?%e9ég%?g? %ngngng q%g? %%%%e?agigg.tbe
Accor di ng t oionevebodiimemwe niistsetNong donenandubhegsebar delyiage ddupl ed

via rollers 8§a, 8hrandpge, _bee%ﬁirsolik,%gg peeet k3t iad petween Jphe by anches
10a, 10b, 10c, de. According to one enbodi nent, the device conprises a 10

shearing devir€e a¥@dfpr itdicng o Mi%ise OfTHe G riyeheT ofical $BIpt byvilBesnd &&itr al
axis I9I abmit1 I\ﬂhiiv%t]lal }agn‘a@r@]ﬁ%aema @éea@ﬂ_(ea@g)?@woqggf&hﬁrs&@‘é&alizﬁlﬂl@gr of
arns a, .11c, , the, ar. representing fr to 9! rresp I ng
br anch. barrgplBBEﬁri§Fﬁ€ a %ﬁ“gghnéﬁﬁﬁyﬁggﬁ 1%%}ngiﬁﬁlﬂgvi8§gerntdg£ t he
area occupi edebyrad, of td hékexpea tofe t harAenor dtogf { guoaei erboediaent thiche

barrel conprbﬁggtgg éggpklgstgeégggtgaegﬁrgggy%jé%glégp%%%lzo, br anches.

According to"a secon ernati orm the su ‘invention is a
met hod f & manufacturing sheets of plasterboard conprising the follow ng

steps: 25 (i) forfbngddie gheetiahbkdrseldi RGet hgrsheat,y Bydratieany (i)
drying while the sheet i's being rotated. According.to one enbodi nent,
drying i s caFPi88Sodevrl Toohlamadthadhenpiwiered ol vi higei KeFdetatehanber .
Accordi ng topane esotherdomglridaiged S agdr rtRd otdinte@ind€asts ogeibarrel,
the said at H%gggmgne barrel conprising a single drying section. 35

15
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 1is 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;

(ii1) setting it by hydration wuntil 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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According to one enbodiment, drying is carried out in at |east one barrel,
the said at | east one barrel conprising two distinct drying sections.

R VBreveu\ 17900\ 17916PC- TradGB doc- 14 avnl 2003 -5I 38 Accordi ng to one
enbodi ment, drying is carried out in at lbeast 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. According to
one enbodi nent, gdeybrgihg GaF rogd edbodAmdBtat Hyehsdt iowd bar elnsintiedch

dryi ng sections ich are distinct fromone . barrel. t e, next, .Accardi ng
to one enbod?ﬁeﬁgg éﬁ%ﬁib%?riFa yoggm&ﬁgﬁfkwﬁﬁt%hn?uiﬂr3385?tﬁ8pels

di stinct dryrrgchedtion(s). 15 According to one advantageous enbodi nent,
drying is carried out in at Least one barrel, the said at | east one barrel

having at |east two distinct drying zones; this enmbodi nent covers the case
wher e twos di stindtcdrying 20 zomescabedpmessnt Hiydmatel candis heogariwussal r el

and the case;jn which Aty | gast 1 £u0 disid nely hanr eks i6QMPEs S& abheast two
di stinct drying zones (at |east one zone per at_|east_one barrel). 25
Accor di ng t oeShenEnbednEMen diyihgs¢eORAr PrEEe butnt Al aful dadydgaéiparrel ,
with the | at ept rbgahegf condensati on of the water recuperated. According to
one enbodinent, drying is carried out in 30 at | east one barrel w thout
recuperation and in at |east one barrel with recuperation. According to one
enbodi nemé, the metbodihgr tther nore axonpiigest a shep:nGhdd viooprdselsi,ng t he

art of the Daelebr ok ChtbvercharoboiizaTePe i i G5 Ha%Eha "003

- 7/ 3B step.

According to one embodiment, this shearing step is

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, 1lic,
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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_ g The invention also provides a device for manufacturing a sheet of

pl ast erboard conprising a setting and hydration zone and a barrel

- conprising a 5 central axis 13 about which a nunber of branches 14a, 14b,
1l4c, 14d are arranged, the said barrel be& ng contained in a chanber 15.
According to one enbodi nent, each branch is divided 10 into a nunber of
conb teeth. According to one enbodi nent, the chanber represents a single

drying section. hoAseand ngot wmwe pidadineitt,, the ahaikarids- sHdded into

two distinct dryin ections. Accordi t o one enbadi nt, the chanber is
v dea 1 nto At THs B et il S e oo Kt g1 o ko one
enbodi nent, the central axis is a drumand the teeth are hollow in relation

to the said drum, 25 cording to one adi t, t central axis s a
drum and the teef’f &FE RS %@w?mlen Fela J‘lq%ﬁﬁt'g%tr}hée Sse}f\tcf R uzrcr)na}leanc—’lcfl dspite}}eced
wi t h hol e§ alengetlhesze Accapbiéag tia omelérbyedi dent 81t hendevBce dompeed ses

at 30 least qhg\ball Gleidhoulnd CEURGEBRT OhANd- Al &astoone 1parT alod or

recuperating the I at eat of” condensation o e water. According to one
enbodi nent, tWe&-barrel has a cooling 35 zone . According to one enbodi nent,
the cooling zone corresponds to a quarter of the barrel situated under the

R \Brevets\|7900\ 17916PC- TradGB dot - 14 avril 2003 -, 8l 38 ,

hori zont al medi afC ke CFarifer °Pes §MBPG1BE g é??%ng%ﬂl%f Fﬁmgrigﬁg.a

Accor di ngot o stiea rembodiavEnrie, ddaerdedlnogng zdne .5 corresponds to a quarter of
the barrel situated above the horizontal nedian, the chanber possibly being
arranged at this zone. The invention also provides a barrel conprising a |0
central axis 13 dbeutiwhéchiannwiiser pfobidashes baarel4bcondrisidg are

arranged, eachRranch el @ga(i}ﬁ\dﬁg%i%t QA & o 0T GO L8l i, sai d

barrel being contained in a chanber . _ o ,
10c, 104 are arranged, each branch being divided into a

15 number of arms 1la, 11lb, 11c, 11d, the area occupied by
the arms representing from 50 to 99% of the area of the

corresponding branch.

According to one embodiment, the barrel comprises

20 from 10 to 150, preferably from 40 to 120, branches.

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

25 (i) forming the sheet;
(ii) setting the sheet by hydration;
(iii) drying while the sheet is being rotated.

According to one embodiment, drying is carried out in

30 at least one barrel revolving inside a chamber.

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

compriging two distinct drying sections.
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.15 According to one enbodi nent, the chanber represents a single drying
section. 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 dryimg sections. According to one
enbodi nent, the central axis is a 25 drumand the teeth are hollow in
relation to the said drum According to one enbodinent, the central axis is
a drumand the teeth are hollow, in relation to the said 30 drum and
pierced with holes along these. Accordlng to one enbodi nent, the barrel has

a cool i ng zone. SC%ééflaﬁ G CESREPESE T en AT YiRE dSolGeRg Iegheut 1n
corresponds &@ algdart epnef bHErbal’l’ethél tsat €d amdereddre hotd zwaralel

medi an, the chanber . % ?Ibl beln gﬁgfqég%~thls zone. R

\ Brevet s\ 1796678 FaPET ﬁﬁGﬁrdSP F119% P85S0 According to
one enbodsnent, the cooling zone corresponds to a quarter of the barrel
situated above t i;zont al di ha ossi bl i N r r.apged
at 5 this zone. gcgr9 if :t% ggt%hlergj H&%r%ét :g\%gfrlfqg]r%% ?ﬁérg%t% g)u?: ]S{]

i nvention isa& &@ﬁﬁ@dtW@rh@ymal@g sheets of plasterboard 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. According to one

embodi nent, the AEER®ELNG E&rPP@deBGPdﬂﬁeétbaﬂFﬁPnﬁn1@oﬁﬁ§ﬁ?qﬂ R Cardl ent

air. 15 é@coadl ngeéQtOI'techrTb@dIr@&@t, {heh metiathd sseathibad owiidi axkarrel
contained in er Accor di the nmethod is carried

nbodi t
20 out in a 8&3%98? oFrPﬁboﬁng@&I?ﬁtS &%‘u%ﬁé&e?he hori zontal nedian, the

chanber possibly being arranged at this zone. Accordlng to one enbodi nent,

the nmethod is CakEbS%d%ﬁ oyt, LR AUat @l Ehenbany 1Sh%%akﬁﬂ1%92¥9 the
hori zontal nedi an Harber possi bl'y beig arrang e
one, two, three or more distinct drylng section(

]

According to one advantageous embodiment, drying is
carried out in at least one barrel, the said at least one
barrel having at least two distinct drying zones; this
embodiment covers the case where two distinct drying

20 zones are present in one and the same barrel and the case
in which at least two distinct barrels comprise at least
two distinct drying zones (at least one zone per at least

one barrel) .

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

of the water recuperated.

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

one barrel with recuperation.
According to one embodiment, the method furthermore
comprises a step:

35 (iv) of cooling the sheet.

According to one embodiment, cooling is partially

carried out in part of the last barrel.
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_According to a fourth alternative form the subject 30 of the invention is

a nethod for handling sheets of plasterboard by rotation in a revolving
barrel, this barrel conprising a central axis 13 about which a nunber of
branches 14a, 14b, 14c, 14d are arrangedg 35 According to one enbodi nent,
the nethod is for turning the sheets over. R \Breveu\l 7900\ 17916PC- Tr adGB
doc - 14 surd 2003 - 10138 - 11 According to one enbodi nent, the nethod
is for turning alternate sheets over. According to one enbodi nent, the
method is for 5 Eairing the sheets. According to a fifth alternative form
the subject of tHKBe nvémiEdtic® a metIod fRFOWIFhg/ baki ngFré&asti ng o at
obj ects as thans@hdtlirahgobjectsHadtat st i npahst easbapae é@mﬁ@‘i@ﬁﬁbnga
barrel, this barrel conprisi a central axis 13 about. which a nunber of
branches 14aS€thpnI14end 4y &'t arGeE, e Sai ﬁaﬁﬁ?}elc%‘é?ﬁfg“crb‘iﬁt&i ned
in a chanmber cébhtrdd Accir ding deowanewrirbhdiarentmbeac b fhrianeichess ditviaded
into a nunbeﬁ f cgq% te%hﬁ- éc%orgkg Lagone, nbo%%g%ntbagh%lsaggi%t | east
one barrel conprises a single 5rying §8eton. ~26 Accordi ng t6 oné d
enbodi nent, thetsanddatinl eashagberbabrel conprises two distinct drying
sections corresponding to two sections of the chanber. 25 According to one
enbodi ment, the said at | east one barrel conprises three or nore distinct
dryi ng sections BEFPESPHBAIGR TRF t ABLIBENEBRs SR CthdEHMithets AdEdAdchg to
one enbogh mephtodeyhigbes oa@r tbed edkthn 30 at | east two barrels, with
drying sections which are distinct fromone barrel to the next. According
to one enbodinent, drying is carried out with recuperation of the |atent
heat of condensahtoardfnd5StbhenwatabodRmeBrevehs\ tH90De179¢6PEsEnadGB doc -
14 avnl 2003 _- / .- According to one enbodi ment, the central axis
is a drun1analPh%%tég ﬁ”ﬁrééﬁéﬂﬁgw inrelation to the said drum

15 According to one embodiment, the chamber is divided

into two distinct drying sections.

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.
25 According to one embodiment, the central axis is a

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
30 least one barrel without recuperation and at least one
barrel for recuperating the latent heat of condensation

of the water.

According to one embodiment, the barrel has a cooling

35 zone.

According to one embodiment, the cooling zone

corresponds to a quarter of the barrel situated under the

R \Brevets\1 7900\ 7916PC-TradGB doc - 14 avril 2003 - 8/38



. 5 According to one enbodi nent, the central axis is a drumand the teeth are
hollow in relation to the said drum and pierced with holes al ong these.
According to one enbodi nent, cooling is carried out to in part of the |ast
drum According to one enbodi ment, the-cool-i ng zone corresponds to a
quarter of the barrel situated under the horizontal nedian, the chanber
possi bly being arranged at 15 this zone. According to one enbodi nent, the

cool i ng zoneneghzespandmetia aa, qudkt @hadbetrth@ddarel $itivat edrabepe the
hori zont al me i,an, the chanber possi bly being arranged at 20 this zone.
According tot8n8 &RB&di nent, the flat object is a sheet of wood, a

pl asterboard tile, a sheet or tile made of clay, cenment or the Iike 25 It

i s advant ageous e the a rnat | : , iC the first
and second alter%gFﬁgg?bg tﬂ)th%ﬁgecgkﬁ%gﬁ&%%%?rdQ§F%er%%??%é fo%ﬁ%kg d
the first; seocomndsanddshéct hi ddagltesr pat ithe bormel 30 tTasednedorvicorhes now

described | nhS%?%ﬁEaﬁ’.%@Bhak” the @ﬁ%%'el%t E%’%s%‘l%h bfe(i'nllgo‘é(%x%%%e‘ﬁ' Gh

reference to the appended drawi ngs, in rgure depicts a
schemati c vi 8W18f 28A%i-nstal | ati on accordlng to the prior art; R

| Breveu\ 17900U7916PC- TradGB doc- 14 avnl 2003 - |Z38 - 13 Figure 2

depi cts an overal agram of a device acc rdi ng #o th inventjon;, Figure 3

depicts a revolv?hﬁ R bEHEE) @r%%t Tdi Ay 8rFﬁ | TN ORI Fitgur e 4
depi cts tdhe peavirals Dairrg el bﬂknxjemhdchrem1n®mber B PFhgaunehds dapgiaGt s an

alternative Egﬁm of hetlQéédLa%}é on %r% ,aceordi %%@8}5 @eir%e@ﬁ'v%ed
Fi gures 6a and 6b ‘dep ryi ng bar accordlng o the 1nvention,
Fi gures 7a ahdt®b @ep@@me¥chqﬁ ng0b§¥répe§bcor@hﬁg 33 d hd@axmednt Perind n an

expl oded vi ew,andihBgaiMi ew-heppeabeve; 20 Figures 8a and 8b depict a
drying barrel according to the invention, capable of being used for
indirect drying and/or as a heat recuperator; Figure 9 depicts a cooling
barrel aerordi ngateotiengddStbnuaat edbpdkingtite tlOedephebsrarkpirasrgtever

barrel according,to.the |nvenELon.
gindle drying séction.

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, 1in 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 zone
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 Figure 11 depicts an alternative formof a nethod for supplying the
barrels with boards according to the invention. A conventional installation
for the manufacture of 35 sheets of plasterboard is described with
reference to Figure 1. Zone 1 representsi¢he step of form ng the sheet,
this step conprising the sub-steps of rolling out the ivory paper, mXxing,
t-o obtain the plaster paste, R \Brevets\17900\17916PC- TradCGH doc - 14 avnl
2003 - 13/38 - 14 depositing the paste on the ivory paper and rolling
out the grey paper to formthe sandwi ch that is the precursor of the sheet.
Zone 2 represent 8SERETED JC sePRE ng SHROALTERSr actihcal | FOPYHRAL edPHEoduct
i's obtained. cderesgohdeepreseniusirtke stephef bskeani Bdruated atioviediale
sheets or inéo runs oﬁ shset. Zgge 4 rﬁgresents.%ge E@t t ransfer %te (with
a turni ng- ov8PTOFEPAET oSS 2P ablSt REVEFy PPEEL PUEpEFADSt L0815 “a 2evi ce
known as & fthppeczpnand the operation of taking up offsets in runs of
sheets 10 before they enter the drier). Zone 5 represents the step of
drying in a drier in order to elimnate the excess water. Zone 6 represents
the step of trandfepridanghé&écdey tdtiatiealicnchadiing poswi bkbepgibirgtobt

sheets, ivoryptaces together. ;41 gm pgenBundifg and, Packagi 8gker 45 The
overal |l diagramof a device according to the invention i's described with

ref erence toPER§LEELP23YAs BEf ofkatiiTs dévi Be COMMYTSME Dagatdling tHdfe,
during whi chpbbeest aoinpefi tifey hy dfatden ofxiher pl aster tiakes 20nphdee. This
hydration is ?oh conhinu§g unahb fﬁll hxgration i s achi,eved, but is
general |y coffi RGBHCBRFy LdAri M*&r rréSst 18696 Ry dRAFFBHs achi eved,
preferably until a value of between, for exanple, 33 o and 66% and nore
preferably of be % LS hieyved, rm 25 “h on'. h

conventi onal nea%?%%?gggﬁeH§$thggrggg%ggﬁkitét %%%vﬁ%%ggéagﬁﬁ.ggggg%dinto
CaS04. 2H20. Fhe dBgrebasteRydratProhars wehSupBBipPAtt AéTconventional way,
namel y ngasurenent agai nst a curve, which nay be the rise in tenperature,
the gain in weight éor,the upt ake of .30 water), hardening, etc. Al the
conventional netfiod rgFﬁgaﬁﬁfoﬁP?aF bofinendat  FiMg H@ﬁbo s tr §2dépret ed
schemati cal | gubyihhe barmehgcshtiapndéd, ihhe ehbhihbes.before the shears 7b 35
and the shears 7c itself, and the zone 7d. The zone 7d is an accel erating
zone 7d (the acceleration being so as to create a space between the runs of
sheet in the conkenvrdhad way)onFhiembpdhigens  coupt edewhptd a st gprrérd R

\ Breveu\ 4790Q)47916PC; TradGR doc¢ 55 1418152003 - s14438eq - uhBer8: cWhi ch

9
will serve as a device for introducing into a revolving barrel equi pped
with arms. TRP513PBpazomedddnpr FEesChalmPeFsPegsiBby Beinggargangge agg,
etc. These rehlersoaee typically unifornmy spaced and intended (as 5 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
determ ned to priéventdihg gsheetsef eobosdggivig bdiavewmathhdsa supportsd

SonEthinﬂSth@ﬁtthfnpe£SQQh§¥&éEEQﬁintﬁﬂﬁ k-l | sheuabla above the
horizontal median, the chamber possibly being arranged at

this zone.

According to a fourth alternative form, the subject
30 of the invention is a method for handling sheets of
plasterboard by rotation in a revolving barrel, this
barrel comprising a central axis 13 about which a number

of branches 14a, 14b, 14c, 14d are arranged.

35 According to one embodiment, the method is for

turning the sheets over.
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10 to determne with ease. Once on these rollers 8a, 8b, 8c, etc., the
sheet is then picked up by the barrel 9 that is the subject of the
i.nvention. It should be noted at this point that the shearing 15 step may
be carried out in a conventional device. 1kt -may also be carried out in a
nore suitable device of the "cheese wire" type . This wire may be a single
or double wire, for exanple as if on shears. Because the degree of

hydration is | ovelcirdiif tive UnLuldiidiindif sheals Gatl beid arfor

simpl er, and do not need to be "robust” . A netal wire stretched across the
line is suffit&8ht9 & QﬁﬁPQ£?rﬁﬂﬂqqﬁuPWﬁ§I1 respect to the plane of the
sheet and/or to the axrs of the Iline. is very sinple to nanrpulate and
the cut is clean o drambacks asso ed mnth he 25 he?rs of

prior art meeh é&g 5 Wie iS ﬁv] o&e%?fdre %ﬁe

the wire Goumwﬂuangmnn&xkhaeus.loop and be mound on bet ween each cutting
operation. During the w nding-on operations, a very sinple brush cleans the
wire. 30 A revolving barrel according to the invention, intercalated with
the rollers 8a, &gcBelidesdrd Fed iddyvel ey rddsoie Bedmi tthe efdriawte afo

Figure 3. Theyerimcaltiousels camalisy %N%ﬂr@;/@ia@&%g@fréa%’c@n\@ ng harrel.
35 The barrel is depicted with just one quadrant of the arns, in order to

bett er shom1FW§QQH%zﬂﬁn%??oﬁanﬁtﬁlﬁheQQﬂqQ9w¥Q£?t%ﬁ)1%catTh€a§§HQﬂ89
anprlSssoanﬁ@ﬂeifgﬁ%gh%F$@%!ytheprQ&Q&bﬂngﬂmﬁkiﬁﬁg%g@ whhehabr anehes

10a, R \Hrevets\l7 17916PC- Tr 151 -1

Tob, 10¢. 1007 108 et BAL AR 7 It e cBRABEDFSn ‘Bdvwebte t nd ¢ arkdfibs and
t he central axms esrnagedep|Ched shmndorderred nekeng heedntgaireedirier  a

| egi bl e). Eagh.| gfyonprrses several arnms 1lla, 11b, 11c and 11d, for 5
exanpl e (of optrnlze shape) which are also relatively broad so that the
sheet will set w thout sagging. The nunber of arnms per branch is determ ned

by severak factopgcorhdditng ehkethpchifespeed0h theahdme: st ha Jiengt h of
the barrel and.the number of branches. This 10 number is, for exanpl e,

bet ween 3 and™6. 3 PUReoRdi &M hEShea of a conpl ete branch, the arns

may, in general, represent fromb50 to 90% of the area of the corresponding
branch. The arns ol I S S h to rt_the
sheet wi t hout aI g%%ﬁgg % t%%dgﬁgt toQEFn% 5 d%ﬁ% %9& heno%é%gﬁ of 't he
evapor ati on @ﬁrﬂh@-nﬁmmﬂrhﬂﬂSch sdawls grytihgs secadeni-n the met hod. The

di nensi opg of the barrel are generally as follows: diameter from3 mto 6
m preferably from3.5 to 4 m As far as its length is _concerned, this can
very easily be 2AFGSEEATE0 i PRENETRYRMSdGct i 10 r 88ifr @fent 825%n ONSer ease
in capacity b&r&@hlevaﬂmhyrﬁﬂﬁgng addltlanﬁhnﬁkﬁf TypyCadl y, skleilogrgt h of
t he barrel ¥rr e gge ”E%% sect”b %v%g oy e If we consider a
sheet of plas ergogrg "3 s V& BVEs Ton tﬁe Iersmga "8b, 8c (its path
is controlled by 25 nechani cal and/ or eIectrrcaI and el ectroni c devices).
nthis gase thgcBaraehs S:d NofePORihdfetich dhat shhe sheelolscappass

bet ween the branches 10a"and 10b. The barrel revol ves, the arns cone into
contact withPRRECheCERIESSS (Whted REs MegE rﬁd@%twt%rxﬂa@gteegﬁ;wns
significant 3Brexkeshfiandtpi ekot Becgsheak Bruphef EhbhbBetol l ers, the sheet P
then resting on the arns 1la, 11b, 11c and 11d of the branch 10b. The
rollers therefore becone free again so that they can accept anot her sheet
P'. This sheet tAtsotrdmmgstar beebetmwednmehe, bdapthgsi&ObaanidedOouthen,
after 35;4 he_parygl @a%d““ 8da1 GOMES: d{Nt Q ac he ar t he
branch 16 &rd €0 on. 1N ﬁg aag thethrang sbofé?¥¥ %%éreﬁﬁégﬁ gte
"filled". ThéiBhineE éeﬁwrp§é5bar§?1e29nﬁh@ nexdm 10 to 150 branches,
preferably from40 to R \Heve~s\17900\ 17916PC- Trad@ doc - 14 avnl 2007 -
1N38
According to one embodiment, drying is carried out
with recuperation of the latent heat of condensation of

35 the water.
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.- 17 120. The rotational speed of the barrel will be chosen in particular
as a function of the speed of the |ine, the dinensions and nunber of
branches of the barrel and of the nethod paraneters which need to lead to
conplete 5 hydration and good fl atness-of2the sheet when it | eaves the
barrel. In general, the rotational speed of the 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 insi@dBHON M bhel Wsibdnnditdr athon charreah. 0 Shegprevi ous
enbodi ment i s described with reference tqo Figure 4, viewed from above_ (] ust
h

one branch, HTorRPINIEER Wi9qCthi RkCupUHE shidet TRLatd Ofepit E8F. SB5-%n
alternative fgatum.of the previous situation is described with reference to
Figure 5. This time, the revolving barrel 9 is offset with respect to the
rollers 8a, 8b, and 8c. A transfer |oader 12 translates the sheets fromthe
rollers 8a, 8b andc8cdiowartds the laboelin®ntThi sh0cenamsfleraxicadés a

suppl i es the shgets, §f (he JdiniPf 2 5HeRL 110, & br anghe obnt e, banEelsa i S
transfer | oader 1s conventionally a collection of 'supports ] ol ned together
and whi ch nodeum aadt paegiced on tirovedest atlivag toéegen to position from
beneath, in the manner of a grouter shoe, 25 for exanple, associated with
an up and down novenent. It is also possible to provide the barrel directly
at the end of th&CEEEEILEFatiONPRE opMPEAEMERGY 1Y el i EATARSEXIR¥ o

| onger tqopanal kelrtt @ fbuheparpendirer.ar to the 30 direction of travel of
the sheets. In this case, the axis of the sheets is perpendicular to the
axis of the barrel; the latter then has a length of the order of the width
of the sheet. Thé&cshedtinghern,o atohhe emdpodfinensvel tleonmesophi ngabuwoment

agai nst the f barr el i 3 hpul; y r.anches
of the barrepggfﬁgpﬁegfaﬁfqﬁ ﬁ%%%ﬁ%%rg%o?%ﬁngagg%}egé?pﬁgﬁgsU%?%ﬁg§5| le to
save a consi #eraBratafomedien . sjsice CheAOCR PREEVELY\ PRIDY\ FTFEEPCATAdGB
doc- 14 surdi2003 zu5nk7/ 38 - 18 traditional setting section can be
reduced, in length, by up to 50% In addition, the zone for wet transfer as
far as the entry to the drier is also considerably reduced. Furthernore,
the residence tipecbetiegch tsheebnén thboblibantel ithd detdotahg Wroctlk makes
|t possible g have garery unifarmdedree of Jydral bop.ab hg sheeis, This
is all the nore apghrent Wwhén %a rying barreP i'Sused in conjunction with a
hydr ati on bahpelzongaThaebdapnel shaccbrdbry reosshéliynbenngoarzandsccetmodat e
sheets ofyvaghousbegagth, such as 1.50 m for exanple, up to the total

|l ength of the barrel. This is because the arns are of sufficient width to
accommpdate all the I engths of sheet and all the types of run of 15 sheets
of all lengths: abecsheays,td r baspesiboidntt hethel eflgith, owhkktal ays rest
sufficiently eperal |y, predom nantl on the arns _of the barrel. To

unl oad t he bgglrgg , Oi%t “%éébdgosasipgqaes eorh}/uc}saer sytsmeerfs azos%?%‘% | af (l)ifehglggeused
for |oading Pf rmavhecalneetnati tbef dbikeillustrated in Fig. 5, nanely a
transfer,4 oader. The transfer |oader may conprise rollers; it may also
conprise an endl ess belt placed between the arns, the axis of the belt
bei ng per pendi culfir 1fo AW@NEROEOHE Tre PWYAG ethie | Al EaER2RI¥EsECTIRe sheet

% riving on plaetb@h%a?r%yplﬁ@@gcilimtt @@uﬁi té%@@@il?rrﬁ%§maﬁbﬁﬂs ]patﬁéal ly.
e rotati ona S e e el.t 1s there re tal r to. t t o 1
parrel so thAESPRE FEEL &1 Esh BEBHATSE RNPDIRS Riowhi 596t efERRIS i nd

an appli catiendt bhhahdirdgalternative 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;
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- 30 the sheet in order to transfer it fromone barrel to the other. It m ght
al so be possible to have two or nore hydration barrels, if necessary. The
sheets are 35 transported fromone barrel to the next as above, for

exanple. R \Brevets\17900\17916PC- TradGBLgloc - 14 avnl 2003 - 18/38 - 19
Anot her enbodi nent of the invention, nanely a drier based on this principle
of the revolving barrel, is described with reference to Figures 6a and 6b.

This drier conpripggs @n axigedd:c4NGHOr a0ehas1148: adtbh 14€. £t Geviteal |

pl aced in a chanber 15. (Only half have been depicted). This drier of a
novel type i §°S@FRILREd tPr SRt REVEBL 1PRansfer according to the prior art or
froma hydration barrel according to the invention described above. i0 The
operation of the drier is ve sinmple. The sheets enter the drier, are

pl aced on the br3n8HEE, ahd %%91?5 n, 2under’ e T £ eRYIBRC L AR hggFFel

di schar ges waterorfhagchanbée ibvahktdws;t he dryi ng section or zone to be 15
contained. This chanber is in relation with a ventilation circuit, not
depicted in the drawi ng, which, in addition to conprising pipes, conprises
one or nore heat Fgeneseatodspantsbtbgepyevdovgubertrhe  hbtitgasewetlo feiorcul at e
around the shegle of plasterboard that are to 20 be dried. For exanple, the
chanber 15 may be divided into two or nore sections, with air or sone ot her
gas circul ated between these sections; this is described in greater detai
bel ow. Figure 6Gardgpirets tbpisegnani alvekrRadNeesSiEBghecdr Yhaghyaeti-aan Wil e
Fi gure 6b degicts the 25 scengrig where there are two distinct drying
sections (di PREFEMt 2FERHEFRBUF8s "PFom'8RBC48Bfi on to the other). The
circulation of the gases through the barrel and the chanmber will be
described in great tacl .| o] - 0 . L.SON_W - i or
art, this type o?E§PFg§ ﬁékggaigbpgégﬁéfegtgg é@gngg%%ég ﬁ%%%gggggyeﬁn t he
dryi ng. Specthecahnventignghe prior art, the sheets were introduced slowy
and in the longitudinal direction, and this caused an of fset between runs
of sheets, therefore a 35 potentjal risk of what is kno as sheet-end

cal ci nation. Fur f h8PRBFe/2agthdPsHERLSEi A dX¥uR%0 a§ﬁ@£?§0ﬁ8€QlBBfF8rent
degrees of hydeatiramgntdirod ngins aaf fegilesidy thes heidkerdgeaeitiew | irbhe
novel nethodabggg_sheets are R VBrevas117900117916PC- TradGB doc _ 14 avnl
2003 _ 19138 - 20 introduced quickly and in the transverse direction,
and this avoids the above drawbacks. Each branch preferably (but not
necessaridy) 5 corphitsessGotal 65t epathen hhaNngr BE-(as aRBgEARLOLLNe

t
hydration barrel), "because here_there is no longer a serious risk™c
saggi ng and FRSord¥EN4L88 . t GaRPPIR Indt t(RinteatsEkchathgbrdirers, dnsweder,
possible to ugsa/atnes pankheukarlyeonesrpierced with a great many hol es.
The
Figure 9 depicts a cooling barrel according to the

25 invention;

Figure 10 depicts a turning-over barrel according to

the invention.

30 Figure 11 depicts an alternative form of a method for
supplying the barrels with boards according to the

invention.

A conventional installation for the manufacture of

35 sheets of plasterboard is described with reference to
Figure 1. Zone 1 represents the step of forming the
sheet, this step comprising the sub-steps of rolling out

the ivory paper, mixing, to obtain the plaster paste,
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10 conb tooth has a section in contact wwth the sheet of, for exanple, 0.5
to 10 cm particularly 1 to 8 cm The barrel conprises, for exanple, from
20 to 150 branches, preferably from6 to 120. The di nensi ons of the barrel
are generally as follows: diameter fromB4te 6 m 15 preferably from3.5 to
4.5 m and length from3 to 25 m or even nore, preferably from6 to 15 m
Fn general, two or nore drying barrels are used. These barrels preferably

have di stinClaefoding reftHONSa 46O 88 meomvd"ﬂyzepat;f@r déxydngomu@@gsanhy
precise contr%:?eof t he dryi n% urve 20 representi ?]% tth | 0ss as a
function of tiffePreth®aPstatCortra™s foEd SGEPHETDEIPE W NP @ TG as a
function of tdfe uhgnaerceaf. MoakrcResepiretshatarhel steb e seitne ngutypieti Ir at e,

etc. In general r ot tlonal pee he .harr el et 1 rev/h
and 6 rev/h, pr ?f er%bl é’tvve %‘%aefclid (%roglv x %e ng)#:rael e%aym%gmﬁartl ally

or entireby mmamﬁ ddnet me@emfe@h@mmgr 1nw|0t hradivedeiadr shess sumiyf or m
30 at m)spherggﬁg)utﬂ%gaggelshe@mv%ne|g Wiell-Re R eftﬁ{@bl«zétf(% atn%%esrheets

to formthe its which duct the gas, so as to obtarn an "intelligent"”
flow of thes&tg@sesvithit oBgH WHE NehaMsdr . OMPA 3t hakesOi tPlgsisi Bhe tiywave

several dryi &ac%eqlp&md&mh diihgrentadrid I@ﬁaw@nQSS%thﬂﬁ{»@fe Lea
optim ze the I'n.order._ to obtain goo

g g nlformt¥ of t%ﬁ
the | engthw & edl‘? SrRohoRdf Ahet3RLBE s, MY n° SERCAr yithgT¥BEL i Fﬁ’&?t efl ned
t he stream obeliotregases, wirlderaltites rtatﬁézy ) bezowwes sedprdhleatR the step

\ Brevet s\ 179%(%11(;1?%61%} Tr ad %ogr 1% aélxndleZIOOE (?qll%%nate 2 heo%(;(rcaetsl on is
I exa

achi eved si nply, re,rersin rection o operatlon of
t he bl o~. ver ¥aderby Zonst eﬂ IIIEl’Eg-”@@pr(ﬂprﬁT&ﬂ est'd@ | @Et orgnaferhenehbs ofcvt he

chamber . Wt@ttalﬂ'es S:L(?Jclitddfﬁ SR 132 10 £OIPrd Feshabe 2, eYGBr{}U'f%%reSOf
conduits. It is also possib e to install burners, for exanple, at the two

ends of the ERSFLEET THE 1BVERG. aPioA1ELr e0Ft PREYFAILAIDarti cul ar, be
obt ai ned by approprl ate cow ing, the chanber 15 being di,rided at the ends

of the barrel gg as_nmn feﬁ}l ons as desir 10 The barrel i.s descri bed
O th Tefaronce § BOERrer LT e ve o CE%d tPo PERTRLRT (i ErPouit
of the hot gasesntiIbe chandersdrsibsdchwibat tdfersmerst stactFigsumefd ecRers and
as_guf des fopokRechot  gasese patal 'c%'mgtfgs%é the sheelsy ldodess { B ing

e to o

possi bl e, by altering operatin i tions, in two or
dryi ng secti BRSCh ttrbedu §FPﬁEt ccfonahf:u srslrationacet ther @kastde askegny

drying segtigngcas “‘I@ﬁ% angyaadildres fOr sk bycdmoi gensecuhtye shaets. 20
More speci fi aII\E/l its t enda t he chanber has q cow ing 16.and 16
whi ch is di vid8d FﬁPB as’ n@%ﬁl%‘éﬁ i 0P tast ¥ hEFECERE 1o yiMNY ST ofBLYIn the

exanpl e depi ahedli nati dureest/, solkerrydretion dryi rag:rﬁ@&rteldanpaadetrlabﬂyf ore

two 25 conpa t e gs 6 an and b,
respectivel yg“gg‘?ge%aﬁa&% |%%8€V\é%ﬁ 5%%e%§ggﬂlof’ f3I30Wdéb ho?ggases
For exanpl e, mprej sppessrabbyt ochaveelaw dr8d ngs30 asddeivens, Ehé wEehman

entry teggper ahyagaeioﬁboum§50§1@n%&ﬂr&aeﬂoﬁaelrm%{e%% of néFh%Wy 28Q¢, and
anot her section with an entr erature of about ‘and an exit

t enper at ure bF28hoGE FEGE ¢ nY%r Pefr256ss? bPieG ol’é’b‘ﬁl ag0gr €5:%r fhBunt of
heat whil e afieyheesatfe hyidret3bonbdisngnesitnareal Mottlduconngrit bonadl eapi ng t he
sheets. namely measurement against a curve, which may be the rise

in temperature, the gain in weight (or the uptake of
30 water), hardening, etc. All the conventional methods are

appropriate.

This setting zone is here depicted schematically by

the forming strip 7a, the rollers before the shears 7b

35 and the shears 7c itself, and the zone 7d. The zone 7d is
an accelerating zone 7d (the acceleration being so as to
create a space between the runs of sheet in the

conventional way). This zone is coupled with a stop zone
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It is also possible and advant ageous to have a chicane at the cowings; in
this particular instance, the R \Breveta\ 17900\ 17916PC- TradG doc - 14 avnl
2003 - 21138 - 22 cowing 16" would have a chicane which would all ow t he
gases leaving the first section at about1230C to be used as gases entering
the other section at about 220C (or even at the sane tenperature). This is
nore apparent in 5 Figure 7b, a view in section fromabove, in which the

cowing 16" gonppises @ithl careelis a&oaedlwel ¢yt hehtheldeases fhew. aThe
circul ation of the gases is represented by . the arrows. 10 The invention

t her ef ore mak&EY 'V iPgssPBIFéeto EBPFHP?Q t%bt%ry?ﬂﬁszoﬂggfgs&ﬁé?hlﬁ@“ﬁhlch

is very diffi 1 slefs netl liefpoesi blay, |8tttﬁﬂtN$@r aft 84t this ghage, it
is useful to re§%llect th@t the frt offo é& %ener recQ%nlzgs three
zones, zone TO126AE 7 ind YRR 5T z8R&&CT cotpr i s&-aryfhg ‘af hi gh

gas tenpesf at umes hef iperice drnti ng)omeasalm ¢ eett vehaegeat esaept shatch
| nto the papel AN o fme AROY, B0, 0 Rlatlie. palsi . cfOPErdrLonBe2age in

t
whi ch drying s gent so as to av0|d € ceedln e oar cal cination
tenperature. h@t@tﬂ%ﬁQoﬁEacthg 26 dﬁyﬁngolb@eslylﬂﬂnﬂﬁeddeyetmen@@fﬁ95|on

of vapour ingthecer e nf M@epgarfgoml @a@eae@albe&w@«s dnhasd %ugﬁ%trrts' n
total, 15 to 30 mn (generally | ess than 45 mn) whereas zgne | asts for a

time that isSegGiVansnthes Fﬁ@ PSkEPRed il hBE oF $HRe8Tt ¥adlobeThble

t enper at wp es tion Ao etrh@se #AABS cake . tmpbeabhythbeeeraemEkaned hekei sabove.

It shoul d alsg be ngted that th%hlnventkog gss b&e t ogtaln as
-

i's sought-aft Fror *art, coﬁnfercurpen¥ lthecoagﬁFrent 5 5 The

i nvention thehefemejﬁakesflthposgwbhelpo obtain a particularly SU|tabIe and
30 honpbgeneous drying profile. It is possible to conceive of a central

drum this being divided into zones (in the fashion of segnents of an
orange), each zohé BEINGSuRDI PEBSHi tF hiotlYaBO3BLi fdee %@%tﬁ pearakPng it

possi bl e130 keepeats ctiestdamtlehﬁatumglrzoale@oﬂmth@aél NGeofcé hetboaégls
therefore takes

pl.ace radially, fromthe central t.he . hot se ein
et r1 buted ERPELGE oFPETAEE M angBu DrToRE MR s PET8001 01 EREm hdce
doc - 14 avnl'cke@3e- wﬁ?kBStype:KEhrmnWIeé dayWDM'deIngﬁEthﬁ tibnpees of
the barrel (ﬁg%eé pOSSIEﬁ%lpE:‘L Figure & infra 1o whichthig.e gQéQEBE

applies). nd advantageous to p ace sever al rrels in
series. The Hwdiragdonoist fansporti hef Fémeoné BrEFehdt othhesbehts Have been

descri bedy abgue ryirt by ingfienenced ogb heohydeali @B hal retop i exanpkealit is
possible to have a firs barreI for xgggle of the 2%_e 10 descrlbed above

with two dryPhgSs&ttiesnbedaifiossecdi F el Swi Fd drlyi PRY sB&ti on.
The third drynaglsedtwmahhaespEOt e&aﬁnbeplaneeafryhéegneéatuna/of about

150C and an %éltéﬁ?zed£9 gﬁgh %boq&:1$9 Ver rrels |nm§g ?g%n vegy

easily be syncﬁr eS|gn of "thrs drlep al Iows a éa
flexibility asdtbheheutype @iednyrngThetﬁﬁdwbahbSdasePCdeEedlheﬂhabbee is

of the dhyecthdhi8r oEYPRe(PPIoPaEEE LPedLiBRingPBEACEHYETHiLbe; sheels, with
a gas velocity 20 vector parallel to the sheets).
simple to clean; for example the wire could be mounted in
a loop and be wound on between each cutting operation.
During the winding-on operations, a very sgimple brush
cleans the wire.
30
A revolving barrel according to the invention,
intercalated with the rollers 8a, 8b, 8c described above,
is described with reference to Figure 3. The term
carrousel can also be used in place of revolving barrel.
35 The barrel is depicted with just one gquadrant 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,
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~An alternative formof direct drying is also possible with this type of
drier. Instead of circulating the hot gases between the sheets as indicated
in the description, 25 the gases are introduced via the central drumthen
into the pierced teeth (the teeth are gemnerally such that surface contact
with the sheet is mninml whereas the gases escape through hol es arranged
along the teeth). The shape of the teeth is tailored to this type of

drying, 3o ngnﬁJy %o%OUHQ%Q shg@@ t°e9£eveQ£etW@u&ﬂ?etéﬁk¥0@d%%%%&49%ing

the hol es and the passage o his nmethod of jet-type drying has
t he advant agéedwasavi rdiea H@t%f&h%ata@(ché}ﬁ@e €0BFFREI eAK18Nd i6heréftor e

better ener glﬁe%ﬁfdtfécﬁn% o3t ticS nilke0 thféSi‘dl@luS:et Goey 1tk rakeet %a@ﬂa
pl ast erboard according to the indirect vapour ¥| ng nmet hod, for rIpI e

wi th ninor rrﬁ)dfafnicélatci S HEE el T o%%?ng 1Ic and 1ld,

\ Brovet s\ 5 79QRMWAL PG T agEBmdaed- ihmnl wB(J’)eB 223/ 88so reddtiivediyr ect

dryi ng nakes it Ssi bltgl% se ohheE fuel CQ\I are nore econom I t han
Gén

gas or |ight qu?eal%oo?? & c8af heav faer Ji ,ho\}\lotod c?ﬁ}p 9 alf ki nds

of waste thatmmémzrbeo}ﬁur ptrmsn aeboﬁbleancls | s t et econfriegur dityi oweveh@lvapour
is introducedj thequgm%ﬂll axh eeyj_ tlgk@g I?egldStcgf byted i nfo theteeth.

The vapour con nsed by exc an e o he sheets Is recuperated in
the drum or tleagtingef héﬁel R ek ﬁédlcﬁhehenlé@b?ér ofTherpaghes . sdihied to

this typgoof nipiaredls VaRaure g g, ised®dat i yebyaskn | @k (e theseper
described with reference to Figures 8a and 8b bel ow. Another enbodi nent is

descri bed wi e éF&fertie @ CAB S GurRe@ B ant8b2 THAe™eEnt r8I 95KFE 213
becomes a dr umprRisenshifelont @ kot sgaseds Italdeelar\Mat bfwater coapespohrdmmy | n

particul ar, heflr sectlon f .the dried or h i a
rei ntroduced. o nClrlbr ancheés . %a%' zﬁ)e S.I.Oilfi(: Cgoon]gs)i §tY }% %%/{v §§ Qt (l;g’etk1
connect ed t o ticheuppogéntihal s@ae@m wih&ohst a@é@@sngaéég anthnegt &p gapour

then fl0W6thEQMQPt%Qeiﬁe%%m@nB%eB@ themetheccartibg B4t WREdSaraRdy,Ressi bl y
fromthe outside towards the centre. In the alternatlveformlllustrated|n

Fig. 8a, theCs5Uggsés &PdsScELprest éd byet RetbGter TERaAPBENERPBEgRIathe
calibrated onisfiree, §ﬁye@@heaauﬁyce&s1?@11&%@) ldtamelt/sk berbg (1nk f epnl y)

di stributed agbout th h h t h t hi i st f
2 doubl o val I (15 P FE T EOMNAchi 1o &bl bubr \VEH 1he baFr o PE0oRbes, 30
si nce the endsnokrnkd,t edtils aran hoetpweathéy beguldgristecons teuftacehthe

(uni formy) glr%h 'cfe%ﬁd %l;[L&Q%enéss”ﬁﬁm Qﬁéﬁ‘égggt hyy be, §E§P{/' shgd. In

the al ternat | ustr at ed gases t avel “out and
back al ong tﬁéhﬂ@@?ﬁ thé§é166|ﬁédﬂﬁﬁpéalwﬁFWSanTVE@@ahév chheahengthey are

then coll ect ed It&eaﬂalr&gall%ayarwr&ﬁw&rpeﬁtrﬁ Andr#NmR or even more.
\Breveul 1790QL1/910P5-1h8dR dpSer 52 AMLo2280axa%h 38 his arrives on
the rollers 8a, 8b, 8c (its path is controlled by

25 mechanical and/or electrical and electronic devices). In

this case, the barrel 1is in a position such that the

sheet P can pass between the branches 10a and 10b. The

barrel revolveg, the arms come into contact with the wet

gheet P (which has not had time to sag to any significant

30 extent) and pick the sheet P up off the rollers, the

sheet P then resting on the arms 1la, 1l1b, 1llc and 11d of

the branch 10b. The rollers therefore become free again

so that they can accept another sheet P’. This sheet this

time starts between the branches 10b and 10c¢ then, after

35 the barrel has rotated, comes intoc contact with the arms

of the branch 10c¢, and so on. In this way the branches of

the barrel can be %“filled”. The barrel comprises, for

example, from 10 to 150 branches, preferably from 40 to
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- 25 These gases are indirectly in contact with the sheets placed on the
branches. This being the case, the water vapour wi |l condense arid, upon
contact, give up its |latent heat of condensation. The condensed water flows
5 along the conb teeth and is collected im {the conpartnental i zed drum or
the ring, fromwhere it is renoved preferably by gravity or by neans of a
punp. Likew se, the water condensed on the double wall of the chanmber wll

be removed by o@r avinky rokhrwenhd abaedberl@nprogsikle mglenweseaeseelh%ctlng
t he condensed water .in the drum and then causing |t to fl ow out through the

comb teeth i R3thd CMIRET &F pdsEHRERICOThIYE tidthnFHGe My éﬂgh be¢ nplF&fent ed
in acgfrdancelmlehelbhe taﬁﬁi:hmﬁhgbef d@c WeiicHd¥s Aoﬂ3zﬁ&7l70aﬂv\x;]e1| Salgdmus;f ]
possible to ¢ ect ot 15 water vappurs uced els ere ring t he
Brying. in S8 TheaS A ookl B al Te Phe (CondGAT al CERETE)
recuperatbonhsﬂsbeﬁbntmmﬁ qnﬁmﬂtfhgtaeserué mh@emﬂ&kﬂheﬂhemxmhamgewes 20
Fi gures 8a an 8b for ba I e far: i ndirect
drying and/or%as a ré@hp era% th%h§a|%9§£ ?gﬁggcéﬂﬁﬁgi gﬁ tﬁgse t wo
nmodes bei ng blaererh)u@t hesft weeat lsum)\rﬁed byvehet dpnAbeer bupnér psyevzh, A

drier barrel jyhi gl EQEEQ?%b@?”BE't%@%nar}f Haat '609e9(h099| kRg theesheets,
still with a sheet introduction zone particu i ntroducing the

sheets hori zdRE&PILY2tARA HhtéxDPStl§n6e£¥9FBéaoﬁnPﬁrFéﬁerence to Figure 9.
The hat ched zone her e represents t he drying sectron The 30 barreI

t heref ore has, &h exa l.e at t hanberé an, addi uart

exanpl e, the exit 'SP Hﬂﬁ?f?ﬁ M apr (AR % sid eFEHﬁSt
arranged hortboﬁh@hkﬁ,4buWummmdMﬁnmm abDde6ﬂuﬂkh¢m©nbraquartEhe the sheet
can cool nat R o] e n r.to.;35 y possi bl e therm
shock. The sﬁégfho ?g}néggkmh hﬁggofﬂgggtgr agaﬁé¥959 gg with a
conventional drier. In addition, as the aperture is offset, the sheet
slides oy naturahl ya Dt on@ COOV M belst §h&tﬁ§ﬁgbixa&ea%htu8tlon is

| Havct s417900417916PC- Pra GH doc - 14 aml 2003 - 25138 Th|s guarter
coul d al so b8°§68VRSEhe"hoti Z&HHIE 9%he tCo0F EA U EReRt (R | 5&9\
horrzontalIyrebenvengnbberemt@ a o reitsfear vhilH . rés@écm1ghtthéSﬁobEepsssrbIe
to provide o ( r.e) .co rel for.c i p S

necessary. Tﬁgregﬁsnﬁ uécob arneﬁ ??Eegrgb?roégtgggpgg 9%%r?§% Sh?8tcooled
sheet that c&mobetbenrodiesst By, t 8bt Ardf Baakogandst Fbai hgrzehedw Thoat

passi ng §@rOHQQnE@§rS§558§rOEu Pﬁ&%saQ%en@H@éégnBﬂngﬁg HENBE sheets
conventionally found at the exi drier, namely the train that groups

t oget her thet§he%tsﬂﬁﬁﬁﬂhgoﬁroﬁP?hebQEF?%usf@?ﬁ§e§rQHﬁ§ef5 4688p&r atfon and
stop zones, &bﬁvéhamsﬁerlpam &Sol1 Bidk idheodr Wupgdarsr ejcslrr@:y tbysthéike the

hydr ati on barr I pt different | engths of she the case of the
drying bar r ef'™ nd, Wh g "Ys dﬂfa?ngegengﬁg%Pgr FFE& Bﬁléri?%% dés%%

t hrough t he pasutree,frbmr$qmﬁaﬂﬂﬂeaﬁcmhexaﬁphert@fam%ﬂmﬂuﬁmm sheef s
alternatgly, fB?a&xéfﬁ?%Q 5§¥s&81§§¥8 Q0enshgelp edog- §9x 8386 QRe Qe Side of

the barrel and the other edge-to-edge on the other side. It 1s also and
preferably possible to use branches which, at their 25 ends (at the | ateral

di scs of the barI@'is,ah@&epéﬁgﬂBDéStbaﬁifﬂﬁléélfEhéiBﬂir@leﬁlié@&lﬁa&@ sheet
rests on this dl ess_of | engt hﬁ ng/or whi ch, have,
ef

appropri ate Ehﬁpgngf%F %Q n%?%e ﬁr?heo? of hRf 2 %Et5?5st51%96fﬁt ny

possi bl e sheah- erils cab clomagéonto parallel to but perpendicular to the
30 direction of travel of the sheets. In this case, the axis
of the sheets is perpendicular to the axis of the barrel;
the latter then has a length of the order of the width of
the sheet. The sheet then, at the end of travel, comes
into abutment against the hub of the barrel before being
35 manipulated by the branches of the barrel.

The hydration in the revolving barrel (s) makes it

possible to save a considerable amount of space; the
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.30 lTikely to occur as a result of the blown hot gases. The use of barrels,
particularly for drying, nakes it possible to place all the drive nenbers
out si de the chanber and therefore protect themfroma hot and danp 35
environment which is aggressive. It wlige noted that it is particularly
advant ageous to couple at |east one hydration barrel to at |east one R
\Brevet s\ 17900\ 17916PC- TredGH doc - 14 avnl 2003 - 26138 - 27 drying

barrel. In pariiculdhali Bet hisgCaseridgecih | be beedBESd Of i h WGt NI BE
drying barrels, preferabl the first (and the second mnth ne or

di stinct dry#Rg @eéplonénaﬁ@dﬂﬁéomast FBafiF W %I?%n%%? heat .
It is 5 al Sanoeﬁbbleeltmy tdd sthastianee tie uﬂ%oa cdjsmﬁdéﬁaﬂshe radicegt type.

I ncidental |y Ee barr el SO_Us ef ul for Pd|ln% %he sheet undt gentle
condi tions. T8 AGLFR 10 é%ﬁ?cf%s BAFT el” TSed" For Fitni Tig"a" sHéet “d%er ,
still under hentée aemmdannmqakheweiohemgeeslm}ewewmdbl@etuséaﬁet@e

turni ng- OVerY{eﬂigE}ﬁ%fB? V%’é r%%a 1&&% T{{;}g &f‘”ﬂg@g s?l\é%rtSOF)eIrl'EJ:[s! opgmay be

applied to eet rnate one sheet "bei ng
extracted justlumder ndee hepp@eﬁnal vheth amotimeAngbdearrego ast evsedstin| j ust

under the ho&bgegﬁ@{loﬁtwi§htQU§Y@9§§1g$ebgpr@iternate turni ng-over of the
sheets, which nay be useful for packaging sheets ivory faces together. 20

In the enbodi nent depicted in Figure 10, there is an entry (E) as in Figure
9, and two exitsThSl) waekd1S2) . ddedsiipessi ble t enextrasteatiohhe sheets at

the exit (S1 but is, also ssible to, extract t emalte atel from 25
(81 “and ( SoCamtet tendhlt el sREeTatbartn Sierh rakdy I brvae T ng Tt ch
for exanple ankmgldryupransfemefoptaWodﬁnﬁaeekHVotWefaeerpélrﬂﬂgﬁea5$er).

When the shegls,are bagdledd ntdieoHPBEE (PRt Lol WiBe DAY elodhityy

partially on t e central drum sheets are 30 ed |n t he
bottom part @1t ﬁeebalr@lwt%apﬁfl cthegt yaB@t\ﬁéén Ehe éxipes (%) ralﬁld ?52)),

they cansliggeat ongrt B@lcheﬂ‘gehsor tRRY MHeRels armrmpe&tthxealdf Ofheir
aIternatlvelr%be acco ied in their nmovenent fhe Ilefar speed

of which cor BRds t*d‘the 8p¥eYdSof ?qﬁ§‘358§ﬁ§éF1FHt Mest Yt
circunferencpr@domrmaﬁm&yelon(Hh@S@rh@léE whé | bgurwtler ably have a path al ong
this circunference) . R \Breveta\l 7900\ 17916PCTr adG@G doc- 14 avnl 2003 -

271 38 - 28
To unload the barrel, it is possible to use sgystems

20 similar to those used for loading it in the alternative
form illustrated in Fig. 5, namely a transfer loader. The
trangfer loadexr may comprise rollers; it may also
comprise an endless belt placed between the arms, the
axis of the belt being perpendicular to the axis of the

25 barrel. In such a case, the sheet arriving on the belt is
placed on top, the branches disengaging naturally. The
rotational speed of the belt is therefore tailored to
that of the barrel so that the latter can be emptied. Any
other known system may find an application to handling

30 the sheet in order to transfer it from one barrel to the

other.

It might also be possible to have two or more
hydration Dbarrels, if necessary. The sheets are
35 transported from one barrel to the next as above, for

example.
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Wth reference to Figure 11, this figure describes an enbodi nent in which

" the sheets are supplied to the barrels (hydration, drying, cooling,

handl ing). According to this enbodi nent, the boards are brought in al ong
the 5 axis of the barrels, the directiomoef-travel being along the sane
line (unlike in the previous enbodi nents in which supply was by translation
once the board had been brought in on the side of the barrels.
Schematically, t e olfo Li pt i i i ng
10 one board, fo?ﬂggﬁggd%§$d&iﬁ§ﬁgtig gﬁ%ogﬁﬁgﬁﬁﬁgb |%§¥%%fagsp??ﬁgsof
boards in thbassfe way:thihe desadimlieoncis gheenreve ‘f% deattiedn, tke

boards arri VH'&@c‘r@b@eﬁewathege'f@'%eﬁ%'ép%ﬁd'F(ilg&lu%ést @t hedpage. TAL st e ikrst ant
t=0, the barrel is in the injtial p05|t|on the board n is 15 placed on an

arm or brancROBPTERESHATT X1 18 =t P2 ahﬁﬁ€ﬁ§ﬁﬁsﬁﬂﬁhdéhﬂb ot4@: s&fof
rollers (foragxanpllarecones ia uUrtiembele beard (on(for hax@nphavby been
transl ation) t .one roller is depicted in the figure rs in
fact being hlﬁgéﬁ% F@énqﬁﬁg;dgﬁ%%fl Chos@he! At YPEL g’ t%?%ggﬁ %EEHSWisn1is
rai sed, the rokl erex fitanafbet wermrndiecarne ohebraniclresanf tire J‘bmmela and

the effect o t e QQQ[ th
branches of %Hggég%Fgl Q%%réf t Jgﬁgréb coﬁ?ﬁkﬁuﬂﬂ) oﬁsg%gg axi s of
the barrel répbdees the board n by pushing it or 25 by means of the

nmotori zegyrollers, the boards n and n+l travelling along the rollers. At
t=t4, the nechanismis |owered again, and the effect of this is that the
board n+1 rests SﬁetﬁEeE?HéOBr05r§H€h§§18F tReVBAYr BLMPAE - t Th, shRets
mechani sm r ekhaetrs e t e ishge @fet@ﬁab@ﬁrebn tthies BPanthemi ngirichechat t er
to rotate through the de |red gle s s 19, bring.t board D linto the
starting pos%g g 8 fhe nethggpaétoggﬂﬁb 't he %pe%??r%g efdoat neﬁ%

t hus pOSS|bIeh@abert Was ahlothertlenbddiyreot spe@6ictn uzse tdemeentior eby of

the barrel, eeﬂﬁgxnééocrh%ckhmbe%r fgr myt bglae%hr @@tﬂpsr@éhmatl@n
(hydration, drying, cooling, handling). During t part of the _rotation

that takes pFAEEUR.tRET| @\ﬁ@rlcﬁ}%dt igf thee %wmg t%‘%l%arﬂ% pddition

\Hreveb\17909é179iﬁ8@1 1SQQB §Q es, 14c@%@&1&@@3 1n%§'35r ﬂKﬁQa mayafor
exanpl e be held b% returns ongé_e arms _or br anches, éy be QUIded by

an external PEPFFAGCHF n@Ydal CdrREEively bé”ﬁﬁ*ﬂedﬂﬁﬁ 5“¥ét PFF ar *Pr ack
arranged on theehbaﬁe paound hilse cathestps | bar pllaatkrboacdonpanyiaue t he

t . of d nmbogdj t"
e APt PREabeBAdSyok kbl eToPHLBRL POKY sy LhE A0sETbRLEent
speed, etc. heed ©6 beordaptedtippp. 10wekhAnphér for t feme anethesi deage

time, the rotatiQnategpeedwaRy: ke vesd-i fohbat gkl 360 Lfsdhigdharig!

rat her than just 180 e actually bei used). Likew se, for drying,
ones 15 At Ean Bk b DIBLAV BLINEL Tat DUBNECS) HaF o TRiT IO YL Hes: r o

15 Finally, otewsdingie ndteinghatcthen, nwentlieonrtgnroeshpplepddtisn geaeral :
- in thezscasgcé’lfla?PSe%e?& DLEEESr boar de 4o %:p Y SGEt d'%griﬂ' ! n@ec?tpe&?%l on,

i ncluding turnin the case of i ng
obj ect, part Kéwﬁéﬂgnt bgemn@nfaltmﬂeﬁ rfglon crml%lsséeb@and tpi |té@ Qtﬂll%s) (for

exanple maderRf €¢PENIafiofl o @he §ifes OLHABUGRI €6E %%&f@ﬁ'%ﬂmihﬁﬁé is a
reaction of a water-based binder. In the 25 |atfernost instance, "drying"

is to be undeRrdte®H Vhllake deserikedaty $€%&E?¥w@?&ﬂkﬁﬂ%¥(ﬁqu%ﬁh%g in
particular to hardening, such as firing. There is not necessarily any '

removal of water, but there me_ot her _type actio th the 30
olence Bt of herPerrTRRTLEoRaY bl BB B R ect e LR SF clrtsn

be envi sagedndkes hel cagwssilglenetto bbave. betisrt oubefcnmetlythm uhnethese
cases of Curdfind NoEEeLrAbURYD, 2160NR) ol ol AP, | OheMBRkell WiEd 1 T,

IS

at least two
1ntroduced slowly and in the longitudinal direction, and

this caused an offset between runs of sheets, therefore a
35 potential risk of what is known as sheet-end calcination.
Furthermore, as the sheets in a run of sheets have
different degrees of hydration, drying is affected by

this hetercogeneity. In the novel method, the sheets are
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35 'periods or phases. This is because it is recognized that for these

" boards to harden, several steps are used, including: step (1): a step of
resting to allow setting to begin before R \Brevets\17900\17916PC- Tr adGH
doe- 14 avrd 2003 - 29/7B - 30 heat-ixzoapplied; step (2): a heating step
with a relatively gentle gradient up to the maxi numtenperature, possibly
with noi sture added; step (3): a hold step to ensure the honogeneity of the

5 heating andnef-ctiiechenparativyy ead the thar tsddbddieschanbess i St epabd)

ventilation with hot air then anbient air to dehum dify the chanber prior
to unl oadi ngth¥RedVAVERt FBR ARRES FrapBeskBle to obtain a specific profile
during curing. The 0 invention also nmakes it possible to obtain FIFO

(First In, First_Qui) chanbers which are reliable and do not present . risks
of Stoppages | n BB ROUICH S THEST U on (it GO4i mel ke BART 11V
combi nat i ®nscofipetseor cobibe thydhatiaomearttelrs,aramd {4s i sppossd bte tbehave
e o e g BATSLS, (49 1D 19 Bl MREF drofldiG, SGE100S 1 il 0L

Wi t hout recupeér e , r

ation Qf a one or nore cooling barrels, o ne or nore
handl i ng bar pekdoug0rThl alinBeggdhobandelis andedrathe hanbétowf bseEeirons

are not in apy payetdmdiddng af: the, prgsfifed NVeRELEBI FOro eXRRP! §rmkt 1
possi bl e to have just one hydration barrel, just as it is possible to have
two or nore BRTEREMLAFLY| STSGsPHPECED WaGE GheSTBRE nBREY HIRMGti ohnos
barrel (3) assebi aleshWiHd: 08e skt iRl e)n deyhigebanieh (e asidar 660l i ng

barrel s) and/lor handling barre|l(s); it is also possibl 0 ve ju dryin
barr el s? the§8rn§9<aﬂg1§gso§i %t g% )'Ot ﬁmCO(ﬁaﬁtglca%%ry hgnélol % CB?AJT ri#? I>lt °
i s possibl e berhave coustrisee ,dridmgekanpkt, Fush a9 itto i E5@0bpasshbke to
have two, thb%gf%aﬁﬁ’gg ot he?SEPy'%%h ba{d eJiti <DBYE LystopnepdryLng

section, but”it nmay just as easl have two, ree or nore of these. Each
barrel may bareit#enessihy ofist hEodlpeet oflpmareect L¥9Pe. 3 OneCor b nBr e

barrel s ppy peeefrtbe,heabmr ecupeAlors typand t1driyt3d Mmassi bl st 9scqnbi ne
all these types (function/constru |03) of barrel_together; al

conbi nat i ons®ar §VHBr BPEfed PERAE RNt O £ppld €5° i pt tFTUTEL ¢ oF¥Re case
of the conbi aatinoneoflrpydgabadneRs\ drevessd 7900 44 9R6PCAT adtBe flocablE4 amnl

2003 - 30/ 38 - 3L _.barrel f.oll o ryj rrel ( 1t _hei
possi bl e forh3Yf é%fﬁﬁﬁkéhtgkgég ec%??%gxﬁ%réfﬁgbgge <% %étégéﬁgnep.eS The
advant ages afifpided dynpaess | hyemeasisar ecoherel ood, the pantiiogl agurve terns

of the ngj hod-gpd-gual heywePGher i6ds0Rt hergheel on 10r -+ Andydration tine
which is practically identical for all the sheets entering the drier; - the

elimnation of the offset between sheets at the entry to the drier; - the
elimnation of sheetrendccah&lnapeed; of the barrel will be chosen as

a function of the number of branches of the barrel, of
the line output rate, etc. In general, the rotational
25 speed of the barrel is 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 less uniform

30 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 it possible to have
several drying sections with different profiles, and

35 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
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15 - the possibility of multiplying the nunber of drying sections in order
to get close to the ideal drying profile; - the possibility of
incorporating a cooling zone into the device; 20 - the possibility of
easily recuperating the latent heat of -comdensation in the last drier; -
the flexibility in choosing the drying nethod (direct or indirect or a
conbi nation of the twd) according to the cost of the energy; 25 - the

possi bi l'i ty of,handldmg; ¥ehphesk awidihiil ,a Sﬂ‘wtgﬁarﬁﬁiéwb?f A diap |

conventi onal Ilnes - there 1s no | ongér "any breakage or déterioration of
the sheet thridifRgh GEFRECHPNr 08§h RRSARItAG or Ay HHH%klﬁboa@aFnsPrthénétops.

30 In terms Qﬂ‘nstrh\aqsltr@ntappro@r&a@@cta@mé@téhg cost tok thgauetot r ansd er
and partly |n th)cost of th ansf er, hCh are |ncorﬁorated into the

oqui prEnt oauethan S Ved LEOREEE ehehl G o RLRREREE A | |
shorter aBd/Qﬁmbeaamﬂﬁertoﬂsesnahaass aft a15|mp¢@rpdesigne Ro install

IHrevetsll7989117916P% TradGB qe S%e I&O Q§ cﬁg%%e chamber
sinpler drie V|ng par ﬁ] el 1“8 stalla¥|on

which is fIemﬂﬁaﬂhatmmwnslntucapm@ﬁ, tw'ahtencn@athelkengbhalnhé fyrber
of 5 barrels ?&)C]:}JSD%:L%L&@%OM nxggearm;s %@' be&ﬁ]{qsd%h( Sql LePQsRI bl e

to augnent ca for lowi 'St ment a uic |nsta lation; - there

is a reducti &®dsn qfaﬁdleaﬁdﬂtﬁﬁli dinty @@ca@mcfecmona RE Ae@ifiEdn of the
device fqp recuperating the | atent heat of condensation of the water vapour
which is far | ess_ expensive fhan mntgba conventignal drier %gractlcally

i ncor por at ed i nt d ' EheIPriGici PP eJSCHECTH Yer s Bf ShBIREeh8nedUrea 72,
reduction inaﬂﬁaaxndw$faﬂalnbedamoenmpﬂdmammﬂthﬁmbiwquiﬂa@EfEhs hota

reduction in the L£0s on h %rler GaHse tiaqn and dr|ve
system can bé "Gt S| dter%t he gﬁ‘b % 8}'# eg&grlztgr}e tsner e%ar(%1 ewst”
nmovi ng partsdeflectors and as guldes for the hot gases, parallel to

15 the sheets. It 1s thus possible, by altering the
operating conditions, to obtain two or wmore drying
sections with distinct conditions. In fact, there can be
as many drying sections as there are cavities formed by
two consecutive sheets.

20

More specifically, at its two ends the chamber has a
cowling 16 and 16’ which is divided into as many sections
as there are drying sections. In the example depicted in
Figure 7, there are two drying sections and therefore two

25 compartments at the end cowlings (16a and 16b, and 16’'a
and 16'b, respectively). The arrows indicate the

direction of flow of the hot gases.

For example, it 1is possible to have two drying

30 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

35 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
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- the elimnation of the use of conpressed air in this equipnent. 25 In
"terns of operating cost: - a reduction in the energy for drying by the
system for recuperating the | atent heat of condensation of the water
vapour; 30 - a reduction in the electricap power consunption (the installed
power for nmotorizing the drive is divided by 3 to 4); - a reduction in the
eonsunpti on of corrpressed air (on the transfer tables) and in the

associ ated 3%, nance neducti o e [ t use
of a less expenS| r}gefﬁgl WPHltahe caseél o?hﬁﬁa??eggﬁﬁh %%@I% Q%rlgvettgfel 7900\
17916PC- Tr ad@Ba®sc Leamd ngyrithedog st 3pcsgon ﬂts@boutaﬁ-? 5T GPerEntugad t he

extent to whiggh {he-equhpaRRthgl S HESE:hdh LEERBOAT ataffidandoverki pg-
conditions: 5 - reductjon in the noise, particularly on the two transfers

and by the elSYfihath ohl'of SPRE tEARE AL YERE -dr t T Ro*RBAESHGI &
associ at ed Wirtiyuree se of vc_@wprﬁssedcaubnorfrtdme hbamsferlrt axbheeh -t Igaf ety
f ewer hi gh- spee m)V| parntls eléther |n Hrp oéat ho r%F g{

in ternms of tr§'§1n§t| n(%%%]dsdsom?a]b?elﬂ shotla“ & o 5 h

invention apglases geheyi cdhéyctiocuadivpdualt sﬁeetgaaass wek| rapresemniresi of 15

sheets. The t4 o Qr shearing, hydration, drying, etc. of "the sheet”
are al so mte?cr:lgglt%rb@é)n“%nderstood as referring to "the sheets of the run

of sheets". It should al so be noted that the term "sheet of 20
pl ast erbqar d* usegei A kg iYE MR FEKerS Ksheaks phased1en tbl ast8hize
particularly, but non-limtingly, sheets with one or

er_or
cardboard fa(Flhﬁgéj’i}féﬁEﬂ/\nZ%’éesvx/aFPB‘SEF‘ang whigdt ers b‘6%ﬁ:¥j"§ ?BEBU%IFSO i
ot her materi aocs Simgbbasilsl arpt inf thlebrp&glc&SSaJ(tSheBtS tofi swhsttades, knowisas 25

"fire-resistant pl aser boar d" sheet br boar d". etc he
i nvention ap|cl)llsle(=3f§l pr%?er aeb S éo(:tshgg1 g Wi th éargcoar c,ymgg (?eneraﬂy
"pl ast er - boargtpgnihzesi mhefrﬂa greries ,noaorrees]t,r i 2oeel 2 oa@@ezeﬁbodl mErnss30
describedsbut; capy be é’c% f‘gf‘i‘i‘%%‘@ %Qé' E)ém@%?%ﬁk@%e tfqetrlg%se
skilled in the art. revels\l 00\ 17916 radGH doc - 14 avnl
33/ 38 drying) to cause effective mlgratlon of starch into the

paper and to remove about 80% of the water. Zone 3 is a
zone in which drying is gentler, so as to avoid exceeding
the board calcination temperature. In this =zone, the
20 drying rate is limited by the diffusion of wvapour in the
core of the board. In general, zones 1 and 2 last, in
total, 15 to 30 min (generally less than 45 min) whereas
zone 3 lasts for a time that 1is equivalent to the
combined times of zones 1 and 2. The temperatures in
25 these zonesg 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
makes it possible to obtain a particularly suitable and

30 homogeneous drying profile.

It is possible to conceive of a central drum, this
being divided into 2zones (in the fashion of segments of
an orange), each zone being supplied with hot gas

35 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
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- 34 CLAIM5 1. Method for manufacturing sheets of plasterboard 5
conprising the following steps: (i) formng the sheet; (ii) setting it by
hydration until a hydrated product with a content of bel ow 800 is obtained;

|0 (iii) continuing hydration in at |east; one revolving barrel; and (iv)
drying. 2. Method according to Caim1l, in which hydration is 15 conti nued
tn the said at | east one barrel until full hydration is reached. 3. Method

according to [0 0 iC t] i i i i | east
one barrel sfgbﬁkg% §r§§‘§2?t?gﬁ%3§?e%§? gggggﬁgn?#ﬁqgkgé%%ﬁaéﬁaSE%%'untiI
ful |l hydratiéari sexaaehed. F4Aguvst hdd Helcor dErg ‘ol @he téfi s arhedimests,
conpri si ng, ngm@gg)steps (i) and (iii), an 25 internedi ate shearing step.
5. Method according to Claim4, in which this shearing step is carried out
using the wire technique. 30 6. Method according to one of Clainms 1 to 5,
in which hydratiop aistheaidblef shap 4dvint Sgbehow ttb%1bceMeEhodral
according to_d ai

6, _in which drafion at the end of step (Li) is_between
33 and 665 36° P AP of Bl et o 24 ST B0% s, | DEVIER 1 0% nhRUTaBED: | ng
sheets of plasteeboard conpristimgr a Havreabezone descrpaetii ahbove  with
o) anse SheRsRReEtcl SORL QORI GOTBLLS! R GRRRGALR e i
possible to have a first barrel, for example of the type
10 described above with two drying sections, and a second
barrel with a third drying section. The third drying
section has, for example, an entry temperature of about
150°C and an exit temperature of about 100°C. The barrels
in series can very easily be sgsynchronized.
15
The design of this drier allows a great deal of
flexibility as to the type of drying method. The drier
described above is of the direct drier type (hot gases in
direct contact with the sheets, with a gas velocity

20 vector parallel to the sheets).

An alternative form of direct drying is also possible
with this type of drier. Instead of circulating the hot
gases between the sheets as indicated in the description,

25 the gases are introduced via the central drum then into
the pierced teeth (the teeth are generally such that
surface contact with the sheet is minimal whereas the
gases escape through holes arranged along the teeth). The
shape of the teeth is tailored to this type of drying,

30 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
energy efficiency.

35

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
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. axi's 9 about which a nunber of branches 10a, 10b, 10c, 10d are arranged. 9.
Devi ce according to daim8, in which, |Il the 5 barrel, each branch is
divided into a nunber of arms 1lla, 11b, 1l1c, 11d, the area occupied by the
arnms representing fromb50 to 99% of the sarea of the correspondi ng branch.

10 10. Device according to Gaim8 or 9, in which the barrel conprises from
10 to 150, preferably from40 to 120, branches. 11. Device according to one

of Adains 8 tgqlQeckn Y chg 1omdee h)lﬁlr%idsﬂﬂbﬂ%“'tﬁg Zode bt heybarr el
are along two_parallel axes. 12. Devi ccording to ne of é]eﬁ 8 to 11,
in which theWQéPplﬁB“%oW@rﬁné*Fﬂg) eIt 7 E6tpl 98 h50 T4t ePdlga, 8D
and 8c, theseucal laer spanetiiedvngfbet ween, t heolr andipesr10a, 1 10bndd0ef 10d.

13. Device accor di o _one, of . O ai s t conpr|5|ng a shearing device
conpri sing awﬁﬁ&g gggklﬁanD8§|88r5%c6rdlngo%géohe of Clains 8 to 13 for
i npl enents ng the method accordlng to one of Cains 1 to 7. 30 15. Barrel

conprising a centfal,aul 3.9 ahaut which Muthen. of. br apebes, 103, 1108, 10c,

10d are arranged, each branc |n a nu ar s a, 1ib,
11c, 11d, théhéré’&n@@@llplaé@sb)aﬁdq W%éﬂﬁ%@@h@&@iﬂr@?@%h@ot%%ﬂof t he

area of the 3ReCOLLesRORY RGN H): LEhBRIL &lr accor dingh t ond @h@e%é
conprising from10 to 150, preferably from40 to 120, branches.

\ Br evet s\ | 7966\ f‘?@l‘@@é?F@@GBrﬂoté“e %wavﬂ-*r 5BpRringsitign Ales AP?%kAt{DF AL
. A&F. A@ ko A" £XeAldoi. 1A9F. Athe AbBYrAf YisuAIL¥A. Afo Atki A k@pALwaAQNdAkbetAQY A
f(l g 'SA‘ yg A9e ALY Ad{:¥11Age 1%6 rAé atlveﬁgyl y51m11ar LtR Athey A1{1 ésg\r/\g‘b%da ¢ h

with reference to Figures 8a and 8b below.

Another embodiment 1is described with reference to

15 Figures 8a and 8b. The central axis 13 becomes a drum
into which the hot gases laden with water vapour from, in
particular, the first sections of the dried or of the
previous barrels, are reintroduced. The branches 14a,
14b, 1l4c consist of hollow comb teeth connected to the

20 central drum. The hot gases laden with water vapour then
flow through these comb teeth from the centre outwards,

and possibly from the outside towards the centre.

In the alternative form illustrated in Fig. 8a, the

25 gases are collected by the outer chamber through a
calibrated orifice, several orifices 17a, 17b, 17c, 174
being (uniformly) distributed about the periphery. The
outer chamber in this case consists of a double wall (15,
15’) connected to a blower. When the barrel revolves,

30 since the ends of the teeth are hollow, they regularly
come to face the (uniformly) distributed orifices. A

stream gas can thus be established.

In the alternative form illustrated in Fig. 8b, the
35 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.
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Y] xWwr mhc”Y] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
- ca] cal] ca] caU] ca] cTa] ca] ca] c”a] cal] ca] ca #%249<B/ 2" 5GM
n! 1" | wgl gb] X] ca] ca] ca] ca] cal] ca] ca] caU] caj caU] ca] cal] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] ca] ca] ca] caU] ca] caU] ca] cal] ca] ca
R PSS URB06 YRUE: ((())******s+u++U ~yt oje [V]ca]ca]ca]ca]ca]ca]ca]caU

] ca] ca] ca] ca] ca] eq] gfle %%Ir%ﬁkq Gl %gk‘ll%%%lt%%glalt% SlfrPe]ej%aé caj ca

]cal,Y.. v//40XOZOan0u Y3344Nbr 5t 5 55555 78~xsni caJcalc

a] ca] cal] ca] dAdaEs] can ééFcair@aﬂcélﬁ]sca]@aﬂ%aﬂ’%aﬂlﬁa]té@] CH%%] ch @al‘ﬁjaéa?jlcaU] ca

] giLcaLca] ca &1&88979)11%&:&)$G]eﬂ15é; and, upon | cgntégiﬁ(::a] S I a cal] o

n = wr mhc/Yi calca

a] calcalcajc Ea]oéalﬂ%rgiz%%ai“]t U%]&%] Gé%wnéﬁdca‘]% % %lflows

EgEEEE} sni 5‘&2 ca E%EEEE a ]leggflg]aJM@ai]gj‘b cafoni(a]tid ca:irc c:al]eca] caj
X

ca] cal ca] ca_ﬁ] (LE% 5]£ cla]a](,la Z]e éf%'g] coé] (?laf‘caI%LﬂL%LL ld?l{?l\/l\f”ﬁlire laé TS

o' ooro OA@éIRIdQ@WVBWaI])ly by gravity or by means of a pump.

| ol ] Xid L@L |l col calsalcal cat) ealoathanloa ool ol cakeal cal
ca] cal] ca] ca ca ca ‘cal ca] calca
ANAAN \ gggggFFGITOSY j WELLI Iqennr@#@Y@do%fprgingb]/N dtzuyrepéd] calea] &&U cal c

i’le] ]Ca] fJ]ah@a] ¢rlsGalaal cad cah¢akaghcalpnalsal.er] canld calvaldhealcall cal calral cau

ca] cal] ca

F r +uuuuuv vV VRO A e SeNEYREgbFWE ZUPY] e4Fc A€ ER] EBFCAPER] ca] ca

U] ca] cal] ca] ecaldlttalical-ta] a@]mea\é]dc@]aea]:ca]qca]rha]gcale}]:hahqalé] malcallsealmeal cal c
hkr eh/ 2ec8;

g| wr Ir gb] Xleg 2ﬂ]p6]eca61ncae]dcaﬁ & ca %%1] %‘:’é ca]hcalﬁ cafcgfga’f“ca]]tca] cau

] ca] cal] ca] c@-éaléaléal’/ca] Ea] c¢a cahva] cxjssible tO Collect the hot

3z{vgl fafyi dwélélelrcaa%al tﬂ;?@hﬁék&a]&@e%@ﬂe%q &al £AY) eakcalllcplgal gl cal ca

V] ca] ca] ca] ca] ca] calU|ca] cal] ca] cal] ca] ca cag

CE/ 8k36' *57{ dpietal \VP@ mﬂf@ ] €af'cafes}¥s] eéal) EBPcSOF¥aTEaPRal-c §R€&PYa] ca] ¢
al ca W] caV] galdlgeleaibeakealeakcahaa] epbealeapcakcabhieainternal heat
7DFLOVQbBgi ory!u % | fa[ Vid_ZU] ] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] c
a] cal] ca] ca] @é‘]%‘ g’?tﬁfea] caU] ca] ca] ca] ca] ca] ca] caU] ca] caU ca

Qrchj w=G>"i{vgkfa\Wd_zU] ]] ca] ca] ca] ca] c*a] ca] cal] ca] cal] ca] caU] ca] ca] ca]

::%]df;:(g]Qfa a] i}ZU] ?i{g&?g]sgaa] %Hg] % %kﬁ%%lej%%a % ca]%gﬁcaﬁ caEJTca] cg]nca] ca]

ca] ca] ca] ca] ©8] eapfaffea) éadlieaftatiralgaped] 4] ea] eaheaw pgguperator,
, &10%g9& ()thla3%aﬂ-ﬂ/&d(1)ffbl@ehc&1%@év@eﬂ FeAbs&1Q% (hodes being the

YI &10%& () - v3&10%&(f % upplied b o Eo b

Wl , , &1096$87C)RF Ofgh %‘éz& P? Fe, DE1BYRERY (TOFF, DRABSHR ()-) !, , &109AT&

()-)I , 8109 1& ()-)1 2 hi j kgs V bC ,, &0, 10%& () 109 () - 310%& ()-

10 10 25 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

hatched zone here represents the drying section. The

30 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 1is not arranged
horizontally, but downwards. In this additional quarter,
the sheet can cool naturally or otherwise, in order to

35 avoid any possible thermal shock. The sheet obtained is
thus of better quality than with a conventional drier. In
addition, as the aperture is offset, the sheet slides out

naturally onto a conveyor belt situated beneath.
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10 10 10f>10#8o(dat shedt1QHWH& 1(@aving horizontally, for example onto

a transfer belt.

It might also be possible to provide one (or more)

complete barrel (s) for cocling purposes, if necessary.

There is thus obtained at exit from the last barrel a

10 cooled sheet that can be sent directly to the final
conditioning zone without passing through the series of
bulky and noisy equipment items conventionally found at
the exit of a drier, namely the train that groups
together the sgheets coming from the various stages, the

15 acceleration and stop zones, the transfer tables, etc.

The drying barrels may, just like the hydration
barrel, accept different lengths of sheet. In the case of
the drying barrel, in order to obtain even better routing

20 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
and the other edge-to-edge on the other side. It is also
and preferably possible to use branches which, at their

25 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
appropriate shape (for example in the form of a
deflector) to avoid any possible sheet-end calcination

30 1likely to occur as a result of the blown hot gases.

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

35 environment which is aggressive.

It will be noted that it is particularly advantageous

to couple at least one hydration barrel to at least one
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10 over, still under gentle conditions, therefore getting
around the use of the turning-over flipper conventionally
used. The turning-over operation may be applied to all

15 the sheets, and may be alternated; one sheet being
extracted just under the horizontal and another about
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.

20

In the embodiment depicted in Figure 10, there is an
entry (E) as in Figure 9, and two exits (S1) and (S2). It
is possgible to extract all the sheets at the exit (81),
but it is also possible to extract them alternately from

25 (S1) and (S2), which leads to sheets which are already
alternating (which for example makes dry transfer for
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

30 handled in the bottom part of the barrel (particularly
between the exits (S1) and (S2)), they can slide along
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

35 sheet in question at the circumference of the barrel.
(These belts will preferably have a path along this

circumference) .
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105y>10@5&3(fgxq%iﬁﬁzmaégpggggs(f_ Zz; same way; the description is
given in 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
15 placed on an arm or branch of the barrel. At t=tl1, 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
20 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
25 by means of the motorized rollers, the boards n and n+1
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
30 allowing the latter to rotate through the desired angle
S0 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)

35 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
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In this embodiment, known as the "360° embodiment",

the abovementioned data relating to the residence time,
the rotational speed, etc. need to be adapted (for
10 example, for the sgsame residence time, the rotational
speed may be halved in that all 360° of the barrel rather
than just 180°C [sic] are actually being used). Likewise,
for drying, zones 1, 2 and 3 can be grouped together into
one single barrel if desired.
15
Finally, it will be noted that the invention can be
applied in general:
- 1n the case of sheets of plasterboard, to any
sheet handling operation, including turning over.
20 - in the case of drying, to any type of flat object,
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
25 lattermost instance, “drying” is to be understood

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
30 release of other effluents, gaseous or otherwise.
For example, curing may be envisaged in the case
of cement board. It is to be noted that, in these
cases of curing, there 1is always a concern to
have, for most of the time, at least two "drying"
35 periods or ©phases. This is because it is
recognized that for these boards to harden,
several steps are used, including: step (1): a
step of resting to allow setting to begin before
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ambient air to dehumidify the chamber prior to

unlcading. The invention makes it possible to

obtain a specific profile during curing. The

10 invention also makes it possible to obtain FIFO

(First In, First Out) chambers which are reliable

and do not present risks of stoppages in the

method.

15 The invention is also aimed at all combinations of
one or more hydration barrels, and it is possible to have
one or more drying barrels (with one or more drying
sections, with or without recuperation of heat), one or
more cooling barrels, or one or more handling barrels.

200 The number of barrels and/or the number of sections are
not in any way limiting of the present invention. For
example, it 1is possible to have just one hydration
barrel, +just as it 1is possible to have two or more of
them. It is possible to have one (or more) hydration

25 Dbarrel (s) associated with one (or more) drying barrel (s)
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

30 possible to have two, three or more of these. Each barrel
may have just one drying section, but it may just 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

35 possible to combine all these types
(function/construction) of barrel together; all
combinations are permitted. The invention applies in

particular to the case of the combination of hydration
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In terms of the method and quality conferred on the

sheet:
10 - a hydration time which 1is practically identical
for all the sheets entering the drier;
- the elimination of the offset between sheets at
the entry to the drier;
- the elimination of sheet-end calcination;
15 - the possibility of multiplying the number of

drying sections in order to get close to the ideal
drying profile;

- the possibility of incorporating a cooling zone
into the device;

20 - the possibility of easily recuperating the latent
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;

25 - the possibility of handling wet sheet within a
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.

30

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 equipment;

35 - a reduction in the cost of the forming line,

because it is shorter and/or because it uses

shears of a simpler design;
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occupancy;
10 - the addition of the device for recuperating the
latent heat of condensation of the water vapour
which is far less expensive than with a
conventional drier (practically incorporated into
the principle).
15
In terms of maintenance:
- a reduction in the cost of maintenance on the wet
and dry transfers;
- a reduction in the costs on the drier, because the
20 motorization and drive system can be outside the
hot damp part of the drier; there are fewer moving
parts;

- the elimination of the use of compressed air in

this equipment.

25

In terms of operating cost:

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

30 - a reduction in the electrical power consumption
(the installed power for motorizing the drive is
divided by 3 to 4);

- a reduction in the consumption of compressed air

(on the transfer tables) and in the associated
35 maintenance;

- a reduction in the cost of drying by the use of a
less expensive fuel, in the case of indirect

drying;
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In terms of safety and working conditions:

5 - reduction in the noise, particularly on the two
transfers and by the elimination of the train at
the drier exit. No more noise associated with the
use of compressed air on the transfer tables;

- safety: fewer high-speed moving parts either in

10 terms of rotation (rollers) or in terms of

translation (up and down table).

It should be noted that the invention applies
generically to individual sheets as well as to runs of

15 sheets. The terms forming, shearing, hydration, drying,
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

20 plasterboard” used in the invention covers sheets based
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

25 “fire-resistant plasterboard”), sheets known as “fibre-
board”, etc. The invention applies preferably to sheets

with a board facing (to “plaster-board”).

The invention 1is not restricted to the embodiments
30 described but can be varied in numerous ways easily

accessible to those skilled in the art.
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5 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;

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

(iv) drying.

2. Method according to Claim 1, in which hydration is
15 continued in the said at least one barrel until full

hydration is reached.

3. Method according to Claim 1, in which hydration is
continued in the said at least one barrel still to a
20 partial extent, and then in a second barrel until

full hydration is reached.

4, Method according to one of Claims 1 to 3,
comprising, between steps (ii) and (iii), an

25 intermediate shearing step.
5. Method according to Claim 4, in which this shearing

step is carried out using the wire technique.

30 6. Method according to one of Claims 1 to 5, in which
hydration at the end of step (ii) is below 66%.

7. Method according to Claim 6, in which hydration at
the end of step (ii) 1is between 33 and 66%,

35 preferably between 33 and 50%.
8. Device for manufacturing sheets of plasterboard

comprising a linear zone for partial hydration-

setting and at least one barrel comprising a central
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axis 9 about which a number of branches 10a, 10b,

10c, 10d are arranged.

Device according to Claim 8, in which, in the
barrel, each branch is divided into a number of arms
lla, 11b, 11c, 11d, the area occupied by the arms
representing from 50 to 99% of the area of the

corresponding branch.

Device according to Claim 8 or 9, in which the
barrel comprises from 10 to 150, preferably from 40

to 120, branches.

Device according to one of Claims 8 to 10, in which
the hydration-setting zone and the barrel are along

two parallel axes.

Device according to one of Claims 8 to 11, in which
the setting 2zone and the barrel are coupled via
rollers 8a, 8b and 8c, these rollers penetrating

between the branches 10a, 10b, 10c¢, 10d.

Device according to one of Claims 8 to 12,

comprising a shearing device comprising a wire.

Device according to one of Claims 8 to 13 for
implementing the method according to one of Claims 1

to 7.

Barrel comprising a central axis 9 about which a
number of branches 10a, 10b, 10c¢, 10d are arranged,
each branch being divided into a number of arms 1lla,
11b, 1lc, 114, the area occupied by the arms
representing from 50 to 99% of the area of the

corresponding branch.

Barrel according to Claim 15, comprising from 10 to
150, preferably from 40 to 120, branches.
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