l 111111112121112121711121111 *159159* PROCESS AND DEVI CE FOR FORM NG DENSE
LAYERS | N A GYPSUM SLURRY The present invention rel mmu Immmmmcess and
device for manufacturi ng 5 plasterboard,and nore par ast erboard
with a gypsumcore the density of which var| es as a functs@smneof the
distance in relation to the surface. In order to lighten the plasterboard,

a known techni qpROCEJPANBHIEACESE GRFTHRMING DENSE ONVERS Bl WG ePSEM | ayer by
i ntroduci ng foamng agents I Nt o e srurry. IS core rayer 1s anked by
hi gh density surface layers. The surfﬁiﬁ&ers of gypsum form one piece

with the 10 cardboard sheets. Mreover, the surface |ayers have a low
vol ume of gas bubbles. The adhesion of this slurry to the cardboard sheet

is therefore i nprwqﬁeseimmuﬁ&aqelatdsaweasm@ba@ Al devise fbh@nm&'ﬁmﬂﬁrﬁg and
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than that of thtegﬁ e{?ﬁ&r& a&’ﬁoﬂ’{%ﬁﬂ&&% is tB*i‘x‘i’z{é&tdh t&b&‘?@%fh‘){ |o Ruan‘?%ﬁrea“d a

devi ce for boar itles

addi tives anbﬁrobmntg»dag@stfgammgb@m@dmme slarscThis ¢ard lgen ﬁeﬂ%iﬂgﬁ:ﬂr’@’ st age
to be I educegn dehbanticbeinrenNarmlanels AMEphiR f6AE tReRideiR s o be

|nproved and favours producti on con and i ncr eases g
avai | abi 19 t ycasdbaarh shegts. Mergevest thei svgfagmiayerstiave f lavorolpme 9fgas ubBlesi s to
provi de a sofkg adhesib offies aﬁm?%efeaéaraﬁoatdwaeet lsnhabfowﬁnprwai Theeaifh@n t hus

relates to r oc ssfor turli l.ast.er board nprising the steps
of feeding ﬁvg?réla BI"ecr‘E%Fﬁe[}?ﬁ' Sf)ﬁ‘écp‘g QH&"&&& aSteﬁP%aI‘g first 25 mxer;

f eedi ng hydr at abTkere ab ctherefara| pmacd fanc pedcess and @ . dewee dnd marm&cxudrgedi ng
in a facing; %t&%@flﬂdrwltﬁa cbfeﬁlta & e&%&é@@# Y e%n\’ed &E Agaﬁd E&«S A8 aydit GRAM I Ng

a second gypsumslurry inthe’s app ng the rst g(i_/I sum
slurry ohto demsity aﬁwh ig higheiothan that af theroee lyes ewy»ethereammyq: g)rtahe

second gypsUsfosdsdahd aQ!é’i/i‘ée tf&@nﬁﬁtﬁﬁ&unﬁglﬂﬁﬁ%eb@%@érdﬁﬂﬁ en@bl1ed 1e quafifiticle core
| ayer with aQ}fﬁéi ov5|t| dllff%rent tB dglﬁio ) Lh CIihUdtf surface I%yer
formng a cr %Bl §§laB QFANHE 2BTUE K2 PRHEFUS d?lﬁ?ﬁ& Fﬂ% Y DEN A5 P
Accor di ng t Orediﬂcednﬂmwdﬂiﬂﬂiet\méentthe piastet @fd tlof cdrlileardisients torhe itdpeovduahd
surface | aye ian.a RSS! ol Sollbf ShaTind Gellithe OallBRiE YHEuGOTe
ayer. ACCOI’ Ing to ano ennodl nen process of 't vention,
cr ude 20  manufacturing unit.
The aim of the invention is to provide a solution to one or several of these
problems.
The invention thus relates to a process for manufacturing plasterboard
comprising the steps of feeding hydratable calcium sulphate and water into a first
25  mixer; feeding hydratable calcium sulphate and water into a second mixer; feeding in
a facing; preparing a first gypsum slurry in the first mixer; preparing a second
gypsum slurry in the second mixer; applying the first gypsum slurry onto the facing
and forming a crude surface layer; applying the second gypsum slurry onto the crude
surface layer and forming a crude core layer with a composition different to that of
30 the crude surface layer; forming a crude plasterboard; hydrating and drying the
plaste{board.
According to an embodiment of the process of the invention, the crude surface
layer has a density that is different to that of the crude core layer.
According to another embodiment of the process of the invention, the crude
35  surface layer has a density that is higher than that of the crude core layer.
According to yet another embodiment of the invention, the process comprises,
in addition, before the board formation stage, preparation steps for a third gypsum
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35 surface-layer has a density that is higher than that of the crude core
layer. According to yet another enbodi nent of the invention, the process
conprises, in addition, before the board formation stage, preparation
steps for a third gypsum \ U 1RSCH6\ BREVETS\ Br evet s\ 18500\ | 8500PCGB. doc - 31
octobre 2003 - 1/16 *®00002* 2 slurry; the formation of a second crude

surface Iayer density, hi ghe an that. of the crud core | aye
Accor di ng t oSWBY: g‘ﬁ%‘t’ﬂ%‘ftm@ c?cﬁe%%"r‘f{ cr(g,ge strdaceroystrigha depsity t¥1
conpri ses, bflthéddldtelc@ﬁ:la?erstage whereby a second cr ude surface Iayer S
applied over the,cru yer, t he
Poention s for Abtheds SECMPIESHEAGR OF Ind SRl Rsh R RERG e attes,
formation of ilt anblitsag (aruﬂagmw]haehw h ayend siradpesurfacs lage iodpplied divergthei arude
second fag "1’33% ying the third gypsumslurry onto the second facing.
Accor di ng to an odi ment of the process of the invention, the third
gypsum 10 sl ur rﬁnotélelamﬂsrbé@lembeilnteneO%%h@onmmournéorath@lptqmssﬁpcnoewse

conprises, ifp ﬁﬂﬂi&n‘ BEfor@tfhE%rmattlBﬁ o@&’rﬁ! ée@é’ﬂd Qﬁ'fa%& f8Rr Qhgd, la%tath lof Fecdl

slurry, a stage of turning qQver second faci n? Accor d to anot
enbodi ment off! & §§§0 @e@gsamlwpa@qthvéﬂwwslrlﬂuopqtérsaﬁad 'ctcmgrd gypsum

slurries are progussdingno a8 RaTHAHRndHE ¥E 11 pr&&sé\ﬁﬁﬂfedhmnbﬁ the ﬂ’hﬁpgypsum
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enbodi nent oﬂletalpphqzmmumeoff thé hirdngygstinosiyrg < stagkeof sumihgoegel thyesecdals a
density of bgf en 1.2 and 2. It may al so be arranged for the core |ayer to
have a densi ty between 1 and 20 1.2. According to an enbodi nent of the

process of the |A¢/@rﬁ@1i"§r§0 apother eehadimentaf thgprocess ¢é ke inyerdfonpiefigsiarg 8 and
1.2 after drt\hqragg Aﬁﬁgrugr,éggné Oaﬁggdhﬁrseﬁm@qhmgt of the invention, the

core Iayer has den ity after drying. 25 According
to yet afhother eABATABHL ‘HF’ %g@ %ng’Fh%mF‘?ﬁéﬁt'ihﬁrim? Ny &t FYCT of
surface | ayeforsi@ipsstdge compeieésa pypsain sﬁﬁﬂﬁsﬁryadnsg&;etrma 1 and 1.5 after
drying. Accordi t t .anot her e di the p cess

I nvention, a sur‘fngccoe&}flé&e?&h Oﬂ?rﬁﬁgﬁ?wv 8?“&1%{?8%8 ?iﬁlofsaﬁflfﬂf

af t er dryi ngsurfabe byeehas a densityyofhetwednel . 2andidged to have a surface | ayer

wth a thi cknessy Gy dh BELHERRAGo R rO1GerTH BiveS adnbfy bPBERLPT la ¢ e
20 1.2,

According to an embodiment of the process of the invention, a surface layer
has a density of between 0.8 and 1.2 after drying.
According to another embodiment of the invention, the core layer has a density
of between 0.6 and 1.2 after drying.
25 According to yet another embodiment of the process of the invention, the ratio
of surface layer density to core layer density is between 1 and 1.5 after drying.
According to yet another embodiment of the process of the invention, a surface
layer has a quantity of starch less than 15 g/m? after drying.
Moreover, it may also be arranged to have a surface layer with a thickness of
30  between 0.1 and 0.5 mm after the formation of the board.
According to an embodiment of the process of the invenjtion, a facing made out
of cardboard or a fibre glass base is used.
The invention also relates to a device for manufacturing plasterboard,
comprising means for feeding in a facing; a first mixer for preparing a first gypsum
35  slurry; means for applying the first gypsum slurry onto the facing; means for forming
a crude surface layer on the facing; a second mixer for preparing a second gypsum
slurry; means for applying the second gypsum slurry onto the crude surface layer;
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According to an enbodi nent of the process of the invention, a facing nade
out of, cardboard or a fibre glass base is used. The invention also rel ates
to a device for manufacturing pl asterboard, conprising neans for feeding
in a facing;, a first mxer for preparing a first gypsum 35 slurry; mneans
for applying the first gypsumslurry onto the facing; neans for formng a
crude surface Ia%gg on the facing;, a second m xer_ for preparing_a second

gypsum sl ur mMeanggogdermiag agpKlecorglayeronstbe srule gyrfacenpyqrymegnsdar rameg ar ude
surface | ayeplasleytidaRbCHE\ BREVETS) Br evet s\ 18500\ 18500PCGB doc - 31 octobre

2003. 2116 3 nmeans far formn rude core |ayer on the crude surface

| ayer; means forr‘lTCB?rﬁ?ng?% a“pg%‘g?‘g‘mﬁhrog. thﬁclf’é’%’&ff% the dEYIcEnHYBPHS: Bf t he
i nvention, t héditen, acthirdamirer foepreparing athiidtgypeumaluryi rd m xer for preparing
a third gypsum slurryv. 5 Accordi ng t.o another .enbedi nent, of the i.nvention,
the devi cgé conpr ﬁ;égé%lr}gnto %nd’gfe?iegﬁde%%nEso$§? "fvésgg?rﬁgtgii dexicg COMPHSES, A8 g
Accor di ng t oagditionrotdne fordfetding memsecond fdeing. nvent i on, the device conpri ses,
in addition, maﬁ%c&ﬁfngai?%tey 'a{?ﬁh&ﬁ&nn%&éﬁx@nt%(ﬂotgly rf?tlfgg%ﬁ,yth@(i@@ic& Q?ﬁéﬂg&nd

facing. According to yet "another enbodi nment I nvention, | evi ce
conprises 18 #idifien, msans far applyingthe thirdezypswa slurey-quenthe seeong fagingi f i c

enbodi ment of t h@cbardfipt foOybt ahbiBeEMbEMnANBY theSsvedtidnafidi ddvRd, contfiftes for
formng a second &)r de. surfa§g§éc%¥lﬁrfé .According to an enbodi nrent of the

i nventi oh? t AE2RLIPr SENIDgRYFE GB&i ti on, neans for applying the
second crude surImaaptafieembodimenhef drelid@ertivng theldevicky®mprides; dh diddion?

anot her enbog] t. L.V i.on, e (devi ce conprises neans for
driving al ong{e?ﬁégﬁ){g%fnﬁgggﬁ og{fﬁfa@glsg ecresl?y%'ccordi ng to yet another
embodi nent of t hAcewdingetwfant erabédiment iofnthe t inzentippplthe alevica congrisesyr itt he

first gypsumgditéd, YmedddSforBPR/idgO the! QcBhd IriddCsul fabS Hayel Wifo et f
| ayer, the aggllli catringn zgne P%l} %)hg second gypsuur% sl‘rﬁ,r%ry ang%t ﬁlzluére%%g for
forning the Bide core | ayer are positioned one after another along the

drive directionActdidingenandtiér @bodifent e the ridventiondehes dedios &ohipyies bei ng
the first in tehe foI i ne. Ai:ocpr]?i .to_vyet r]ot hgr enbodi nent of thé device
of the i nventi®8K fﬁ% galoged %ﬁg’é’gﬁgﬁ\ﬁé‘ﬂﬁ &Hi-xer and the gypsumslurry
appl i cati on zoneAceprilimgstot hietnarbotix® emiddimsnt dhehaldevice afathie dhsatioapid se a
circuit for feedifg 2ind R2%he R¥A RpaRh %hﬁ'@l, Ghé'Heans for forming the first crude
20  surface layer, the application zone for the second gypsum slurry and the means for
forming the crude core layer are positioned one after another along the drive
direction, the means for forming the first crude surface layer being the first in the
line.
According to yet another embodiment of the device of the invention, the
25  distance between a mixer and the gypsum slurry application zone is less than 1.50
metres.
The device may also comprise a circuit for feeding at least hydratable calcium
sulphate into the mixers, at least part of which is shared by the mixers.
According to an embodiment of the invention, the device comprises, in additi,
30  means for calibrating a layer of crude gypsum.
Accordingﬂ to another embodiment of the invention, the device comprises, in
addition, a hydration unit and a unit for drying the plasterboard that is formed.
According to yet another embodiment of the invention, at least the mixer for
the first slurry comprises a rotor turning in a mixing chamber; means for feeding in
35  water near to the axis of the rotor; a gypsum slurry outlet that communicates with the
corresponding means for applying the gypsum slurry.
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sul phate into the m xers, at least part of which is shared by the m xers.
Accordi.ng to an enbodi nent of the invention, the device conprises, in
additi, 30 neans for calibrating a | ayer, of crude gypsum According. to
anot her enbodi ment of the invention, the ‘device conprises, in addition, a
hydration unit and a unit for drying the plasterboard that is formned.
According to yet anot her enbodi nent of the invention, at |east the m xer
for the 19 i rst ysI Aeeqrdmgrip et arotheryembadiment f the inyentin, eagiymtes kst meaneans
for feeding ¥dt fecfing\ml Witer) fans R)ttfgéﬂn?g(m%dﬁftlvte@Qnd@%ﬁdent f’heﬁl’{spﬁ#ﬁll Eh'ﬁ%y
out | et that n|c %qs V\nt@_ﬁh corres Bg‘r}%g%% or apgé
gypsum sl urrg'le QuRY S?@%U’e‘f’%t‘a BEFSEINEJR adcl Ye%ct obre
2003 - 3/16 4 AcSﬁndm@eréabJacatmﬂnmvhmagwmwlefﬁw&n]gleﬁ Wul‘lﬁbebdﬁﬁelap 4tat @Ach
m xer has mean eedin er s..for fe ILtives;:
i ndependeht F@i’ﬁ’g @Src{eﬁ%ﬁ“ﬂ? i at \f%}# Soﬂfeﬂpoq}fmflﬁe ﬁg’ﬁng‘v?ﬂ} Ong 3@8?}?1 ¥ n
wat er or thegweaase:famlplégwu}lrrgferencaddihb|dmng§MH1¢h ghomt her obj ects and
advant ages of thgl, 'ﬁvpgtlsq \WE o lﬁﬁe&f@b@a?@ﬁ]aﬁﬂfacﬁﬁn Jnleadi ng the

B S

description that ows o Bi on, which are given
as exanpl es, wi t Righesrdisentde Y’GWthél @Nmfﬁg@edmauhdﬂramm@alwwn@hatq igtog si de
view of a pI aetmikb@ard manufacturing unit. Figure 2 is a side view of a

device for feedipng hydratable c i um sul phate into .. the mxers, 10 Figure
S s e tBh i ow DRUEis{BR fest Stshe dteror ol Aquder S mgine ORI ARGIOR | on

Figure 4 is a crPigarestista osslsestionial vitwtdfehamniser i Fightegire 3. In pargl cul ar,
I ndependent

the i ti fact unit co

ixers for prepall RECOYRE i antrron eiteote.a FRPblc R, if sompasiE g
surface | ayemdependérg rhixeisrfgy pmpmwgypsoneslmhe@nemrwmr i$ Bsedge dotno a fopuda a
crude core | gyfite ke E}E‘?ﬁé‘iHé fa??é?tﬁtl cﬁbé‘%rthe &k ace t]%%ﬁ‘n Ll%ﬁ.ﬁre cB?erfQ

different conpositron to cru e sur ayer ure shows a
si de vi eld of OththgsHifrcedaysy the coisdercone lpygr Wb}gtaéhffér&ﬂacommsgwndﬁ ithat phthet hr ee
rotor m xer Scrdde a,rfaaewhy@r fed wt h hydr atabl e cal cium suI phat e and water
via respective inlets

or th sum
Sl one 20" EachERek FHISS 418 VPPt et e R At I s rBesT SHa
correspondi ngpidbas th2de, rot@1maveas 21 3f emd dpfddywithy ydeatstlel rcalpurd\sﬁ]lphstb dndcing 5

roves <l ond gubebhtedeBlaSRktSh d B @Y BR AU YHEL eI, 5O
al ong t 9 diFasbtmisr hise stumy qutkestwhlalm pwgmmm@@s atithg comespphding doas2t,y
gypsum sl urri; g mmp;qyﬁlgqﬁe §l{iﬁryfArf§§t fRi%€5 mdves R 'a%hl@@tp?acw'ﬁflﬁérr st 25
facing and f ﬁcra msdsulrrPtIO ey uct tlets 3? 31 ay4elrot2§m mixgrerO 3 and 4. The muxer: Al
will be gYp slurry ou S are
placed one after each other along the direction that the first facing moves along. A
high density gypsum slurry 22 comes out of the first mixer, is applied onto the first
25  facing and formed into a calibrated layer 23 by a roller 24. This layer 23 will be
called the first surface layer. A low density gypsum slurry 32 comes out of the
second mixer, is applied onto the first layer 23 and is formed into a calibrated layer
33 by aroller 34. This layer 33 will be called the core layer. The central plane of the
plasterboard is included in this core layer. A high density slurry 42 comes out of the
30  third mixer 4, then is applied onto a second facing 7. This slurry 42 is formed into a
calibrated layer 43 by a roller 44, then applied onto the core lzzyer 33. The assembly
formed by the layers of gypsum and the facings goes through a forming unit 8. A
plasterboard 9 comes out. This board 9 is then driven along and goes through a
hydration unit, then a drying unit (not shown).
35 The manufacturing unit 1 in Figure 1 thus has at least one mixer 2 for
preparing a gypsum slurry intended to form a surface layer 22. This mixer 2 is
independent of the second mixer 3 for preparing a gypsum slurry intended to form a
core layer 32. It is thus possible to create a core layer 33 and a surface layer 23 in the
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called the -first surface layer. A low density gypsumslurry 32 cones out of
the second mxer, is applied onto the first layer 23 and is fornmed into a
calibrated layer 33 by a roller 34. Thiss | ayer 33 will be called the core
| ayer. The central plane of the plasterboard is included in this core
llayer. A high density slurry 42 comes out of the 30 third m xer 4, Ithgn isd
' calibrate

li ed f 7. Thi I 42 f d int
Byer 43 by BUBHIBR: Shese e iapei AR E ke Redpesray bis B ALbRTD| y
formed by t hdedcaiped $n afiorg\deailnlatsrdint ﬁhg descripion ¢foms ﬁrbé&bl(f@r ? éx@ﬁﬁg ﬂge uni t
8. A | ast oar ven and goes
Chrough o nBRGEBATBNTE: TORGHnE SR e s Qhamlm% rhione or
manuf act ur i ngvarlayery innthgi pasterboardhtes bba@leatlvélgadtangﬂb withoet aﬂ“eétutg the
preparings a 9H£§H§?1§1ﬁ§' b the @gféfjs t%l rRﬁ)mf&‘ b .?ec %dﬁp@fﬁé c m%qsilg?o:}f,of[g xer

IS 1ndependent o con m-°xer repar
i ntended to PWfaeedayesde éhel fagiag opowhich ﬂills lit}m@ mﬂhs bb)eusmg drfémm aixing e

llayer 33 andrzio§ Yk EE thik@Y Sk iL Alsb Dobdible t fl
\ W RSCH6\ BRE{/(FI?S\ (R ML (oeisa Botillle to vary the flow rate or thy quantity of an,

pl ast er boar d2d4ifiEs & prlyepne ‘?fa ﬁ@yea:p 11 af &ien. fryexample, nossiblet toagodifythe

advant age wi bmarmensﬁescuﬂ mdlwyar i raepleterbiobrd Ahee ddﬁtlhmgd@tsﬁfouﬁéé @ aff f he
act ur | un| al so

t f ring unit his nma
nabl o5 1he EOTBRM sbiigy TSt KsP ety pleves, el duberpbupl 160be
sel ecti vel y Mwﬂg@d ihiig hwtblatd ast differettegypswh gromaless insthecdiffefent hdxather

![ ﬁge]’; Z ¢i ng op%l nidte, ﬁ?ﬁffgﬁ{g &6 th@g@mca{l{;'r? dlg&ggp%lt in%n4101tn]a? Et}l}%ut{efrgguced er to

ratios in therpgingthe mixers gloggrdte tp‘@isé Hihe I’ES(IS Q/féblycltlh& the duets atith gypstme
quantity of @g”glorﬁéiqtetlb VifusirBdRBH YTHIRixRE ohilés hRYRERrably pl'a§ecf AeNgisthle of

exanpl e, . pos nodi f racteristics of one layer Iin a

pl arsr}toerbbszr tllhl"“étl%dﬁ?tf‘ﬁﬁ%n\eda%?gduce in a 10 continuous manner. The use
of several nixerBhahlanuficsirag uniti cengprises riensiFod driviMpr fewethe fikst ifacin@ssi bl e
Sz of the SEBRARIMEMAIR S deh Aol o e P hlorpudt iyl "
bri ngi ng t hebal. bisdirst fasiog Stneayt bexhadesto v dw@«hoﬂabﬂabheld ng the ducts with
gypsum agg| 0mrﬁﬁ@aﬂp‘?xcﬁtﬁﬁfﬁdﬁc@@‘l’%ﬂv?ﬁhﬁe 'ﬁrgﬁegyg% Bﬁ'l t@l%lqlté&éxagﬁ%

| aced at a distance q omt
ﬁanuf act4fri ‘g‘ e f#1R8 corpr sk mpiRdIGnoducyAlvis ﬁ&u%t%ﬁbtheh@oﬂl ypstredra diofny.

IThu s first facmgngenme tHw&chg 16 vesedlonyd. OTH, otk oex&@mlﬁt iDPlaBed ¥ eEREHON
i ne convey

Thi e along the flat
tabl e 6. Thefraf%\lﬂﬁl .‘88f4°6:‘|"sﬁﬁj’é¥ ﬁ’ffﬁ%ﬁ?ﬁu‘ff&/&"?ﬁé"‘?ﬂ gato gﬂﬁrﬁr’i‘%’l urry ?r om t he
m xer onto 20 tHe fodler A4 i$plated dewostrepmaphihicoduct ontlctumt atll enablesi 4 fiadted at
the nost ups;u;ﬁeenagea With calb%gd itiGnks6 bbIEmiACHBR HDYiESE o9 RsturPenfut | et

of this duct I'S over
has been applled A roller is preferably used, whose speed of rotation and / or the

distance in relation to the table 6 may be adjusted in order to make it possible to
modify the thickness of the first surface layer. The roller also makes it possible to
spread out the slurry over the full width of the facing 5.
The application duct 31 conveys the second gypsum slurry from the mixer 3
30 onto the first surface layer 23. The application duct 31 for the second gypsum slurry
is placed downstream of the roller 24. The outlet of this duct is placed above the
facing 5 and the surface layer 23.
The roller 34 is placed downstream of the outlet of the duct 31. The roller has a
function of forming the core layer 33 from the second slurry, a function of calibrating
35  the thickness of this core layer 33 and a function of spreading out the slurry of this
layer and making it uniform.
It is also possible to equip the manufacturing unit with vibrating elements 10.
The vibrating elements 10 make it possible to uniformly spread out the gypsum
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facing 5 in order to apply the first slurry frommxer 2 onto this facing.
The roller 24 is placed downstream of the duct outlet 21 and enables a
first surface layer with calibrated thigkness to be forned, fromthe first
gypsumslurry that 25 has been applied. Aroller is preferably used, whose
speed of rotation and / or the distance in relation to the table 6 nmay be

adjusted in order to Si |fytheth|ck ess of the first
surface | ayefUTYHYef dFHéY%OA? é’@gﬁi‘aﬂfggle faCB’(g 1% thpoquagmyeag gyptug rf»iPQS)r urry
over Ij he ful hpleedttdjl f@']fn the@ofeclayerds penefdlly grpgibi thai tmmlﬁﬂ?ﬂy o’f]s]!mseyls“oi he
second gypsum sl urr rom rs rfa

The appli cat {ngﬁuﬁ{% laﬁrsf 8rlspﬁ'g’°g§£13,?8"5‘8%eﬁﬁ§g EP?/ the1 glbfﬂl{ggegerﬂga%?{ream
of the roll etheapplihtienaond foir theef setdmdsgypaar shwsrypl aced above the facing 5 and

the surfage | ayeqy 23 Hcod Ahha v b B5RUIOMNS A EARORIDY GHALRE o

the duct 31. Th rmn e core layer
t he second s$q9pm§/facalgmﬁ@plogﬂet&ftwucbrsaﬂmg abgw: héaqllmﬁkness of this core

ki g 1t unj for “’H‘*’*d"éf‘;“’is PRERAUInOuh of IR Gl OVCRuEUE THoRUEE AR L
vibrating el %&feﬁfﬂg tiong of shaping; %ﬁ%ﬁtwg sireading gﬁtmﬂwgﬁmgtu 5y th Péil

uni formy spaitiie eetond BerfgyedaysidB) HI RSCHE\ BREVETS\ Br e\éet s\ 1|8500\ .
18500P doc- 0 003 5 S t he 0 i dth of the
fool e R o0 b SR 06 BrSBoR hs Aahuh, B R Sp L ves Danf AL R | ey
i s gener aI I yregpesaw;facumrﬁ ak 7 i anpricfeyatdé teshser 2 mansfadtutiog unithe vehich #oe
layers, &gﬁ@ﬁtﬁdncéfltﬁé Ly &ga{ﬁd}ﬁggﬁg\ﬁ stlﬁ&nelL, ?sca%hfek}gd }Iﬁhéas,aoh' tFQ fa%i {s at

t he appl | cat Jone fof the seco sum sl urr h duct
41 conveys tthe egwﬁlpnmsflweyl,fth@rmm&s @fﬁf@ﬁtl)ﬂd@mrbalpn@ suwayfo@ppﬁ@ 7.

The outl et odirdching!Urtius] $hPhGQddAROUteéthn bLFAME 7- lsTB}Iepcrsﬁéltsrméﬁldﬁxfe
pl aced downsélr eam of t]tlhe out | et ofFrthe duct 41. er also

function® of UEIHBR 0F the BlastsFaaardsg FreetteBaiongrisen ralfrgs ﬁ’é?K‘llsr‘?S BRSPS hehe
slurry and dive disction of tiref faciag [7ajtaran 48 .sedDinl Figovediethat theppurfatd Ryéhds is

adhesi on of 5 oSy Ak B8Sn % A el Byl \Rkdre (CRROBHIIEY SnAfL Aga, 5 and

7, I's preterab app i on
of t he cor r elepanih. Ry mpsingna hirgd EYRSS;m slumz hwiBy ewitabile yistesitynby iddigeiforgs. | n

the exampl e dinipid Uatitives bP®yTf6dinAg @iﬁ@mfl)klﬁ%tr!lﬂo At b/ BossH) OB g?c%ﬁtt gatially

opposite directions. he 1nit drive directi 71s
opposi t e o TUREcE13YEE 415&@11 r@iSPFléhng)ﬁOth’epfaa%e? Bb RFysnt ml%éur&ce ayer
not or - dr i verdisiaitegpitingar e used to inverse the drive direction of the facing

Lo S0 SR EL o A8 B, BEEPES S BB S
the core layer 33. To do this, one may, for example, use one or several rollers that
press against the facing 7 in order to place the surface layer 43 in contact with the

25  core layer 33. Downstream of the application zone between the second surface layer
and the core layer, the assembly formed by the gypsum layers and the facings goes
through a passage between a forming plate 8 and the table 6. The distance between
the forming plate and the table approximately determines the thickness of the
plasterboard 9 formed when it goes through the passage.

30 It is possible to install devices for controlling 25, 35, 45 and regulating the
layers. One may, for example, use an optical beam to measure {he quantity of slurry
at the forming roller level. On may thus measure the distance between a sensor and
an aggregate of slurry placed upstream of roller 34. This measurement may then be
used to modify the flow rate of slurry from the mixer or to modify the quantity of

35  water or foaming agent introduced into this mixer. The formation of each layer may
thus be better controlled. The density of each layer produced thus varies extremely
little during the manufacture of the plasterboards.

The plasterboard manufacturing process is thus stable.
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| ayer 33. By making a third gypsumslurry with suitable viscosity, by

addi ng,- for exanple, additives or by nodifying the mxing ratio, it is
possible to prevent the 20 surface |ayer .43 fromdissociating fromthe
facing 7 or prevent this surface |ayer d|S|ntegrat|ng Downst r eam of
rollers 34 and 44, the second surface |layer 43 is applied against the core

| ayer 33. To do nma se, pne or. several roI I ers t hat
prgss agai nst thié-&#l 154 ﬁlbo“?a}ﬁd%yggr q%ﬂ%gégefﬁ@‘%ﬁ?lah%tel%ﬁé}g deyigenl 1
contact wi t hfaritke Bxero2¢e3 |aag el Hdratideveslciunasulphate had,afRbpoptiaeNsdARN6r

b h th |y f d
by the. aypeulal S addEvEs 8 ey Riffine F0éhul OFadigliBn piRiing SkenBate Bikaliured,
form ng pl at Wagarhiflet h2 ingbserew. conveyeti $3.afhe stretweamveyohd3fisrdriveg, ot e
and the tsabl g.aRAE % aRbSE Y4. dﬁkﬁfréﬂd&%nﬁ@%%?#ﬂ%%f&gglﬁ% Qe BhAghgaRoard 9

formed when it goes”t hrough passa
devi ces for E%?%‘Mqomgem 1330 msk%rigp%s@}méqmg thehealciumy sphatcOnrd they, f or

exanpl e, usedlﬁare@pﬁd(ﬁmesbeam to nmeasure the quantity of slurry at the
formng roller | S rreasur t he di stance between a sensor and
an aggregate of lg‘ltg? ng?g]ffla’eéb"{}ﬁgt“ﬁsaﬁw ghopvg, thescrew copyexor igddiag elongrits may
then be useldngth twodntesmedizte butets 1&taad db. ?fhsseromlét@czdﬁhmlnﬁnmtmuhqne Irﬁetm)ﬂ' fy
the quangy ty, i ntroduce i,s m xer,.. The

f or mat i ofr? of f(e}gvcﬁ%h%gv &rnvgf(ﬁmjﬂg“@ggﬁ@ Scﬁe(%f?lbvep'gr&rﬁﬁ?gqéecﬁgv‘?&th&f each
| ayer produd®€ ‘!%@SWﬁlV@‘S’Ué)@ﬂlﬁﬁﬁwdlthndnexﬁmﬁlangﬁ he manufacture of the

| asterb d

{o\ als Rg rCH g{irB S. %@Br eﬁ&&éw lléglg% {)flfg%%%ﬁtt 1\:'5% B8 thggﬁﬁét 19S?1ta&'§15q5§\9n%9'e$1116 .
Figure 2 sh Sdﬂ eéWﬁféﬂ*)éftSaﬁéﬂélO@@h agditivies t0 bhintrednesddsuch adevi ce
11 for the ghsx&‘ibﬁ?e af fo%n@rfgjagbntsWHé dbﬁﬁétﬁéaﬁﬁéx@ﬂeﬁiﬁyﬁm tRO&tE sARR: coh(/%yc%eSI on

appropr| solid or es. suc f dam ng agents_ or

pr onot i ng adenf YIIPRICA(SS r%ggﬁ n f 2V Pﬁ‘?tE‘Fr icge\;vncoglvggqre@l c bRIFesEeW 13,

The screw coonesyor S0 ongeydrthe anitialf prodicte madrieeadditional sddigvestd.thd B&opgoduct s
i ntroduced npier ¢l ong the screw conveyor 13. The screw conveyor 13 al so
makes it possible.to mx the calciumsul phate and the different additives.

In the enmbodi merthiosmbedimentefithe myentangllowsrresharadenaricefithe ferd clBultds bal ong

its |ength ysed f¢mﬂ@rml ﬁmrwt la@bSerkBledNfe LBmpdliasSE OQ%L %trﬁ e RTUgL cat e
W th thﬁgl nl_et E r screw c xégors 17 and e screw

conveyo 1?‘%@ © I3XGH eV Bich dRese prodpstsyarg b“thSluﬁ% Hgsit and
third m xerss bomb:le 40 oTﬂJye 1rﬂsertsgla$CﬁBwS Qﬁl@VﬂMoiecérﬁd Rditerd8. DRathuPAGoial her

inlet 19 pl e inlet 19 enabl es
additi onalp %g;g:ﬂ qﬂ@?%srt %@&'\mf’c{ %andg %]f §§eneramy have smaller dimensions
than that of the second leCI' It is also possible to add foaming agents into the

second mixer to reduce the density of the slurry formed therein.

25 The invention also relates to a mixer for preparing slurry. Such a mixer is
shown schematically in Figures 3 and 4. In order to make the figures easier to
understand, Figure 4 represents an imaginary cross section through the main
elements of Figure 3. The mixer has a drive motor 61, a drive shaft 62, a rotor shaft
64, a transmission belt connecting shafts 62 and 64 and a rotor 65 integral with shaft

30 64

The rotor 65 is, for example, mounted to rotate in a cylindrical mixing chamber
67. This rotor has, for example, a flat surface in the form of a disk, which has teeth at
its radial extremities. The rotor may, if appropriate, have ribs 66, which spread out,
for example, perpendicularly to the flat surface, in order to ensure better mixing of

35  the gypsum slurry.

The mixer has a feed inlet 68 for calcium sulphate and other products, that
opens out in the mixing chamber. It also has a water feed 69 that opens out in the
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glass fibre of foam ng agents. The downstream extremty of the first screw
conveyor 15 13 conmmunicates with the inlet 50 of another screw conveyor 51.
This screw conveyor 50 conveys the initigal products and the additional
additives to the second mxer 3. This enbodinment of the invention allows a
shared part of the feed circuit to be used for the three mxers. It also

enabl es the co t| on .to be ified as.a function of
the m xer i nn\)\ﬁnB IE"CIE%‘B@“ é’a CiHR SRbag, th?ﬁg uves aq%st fo&?g‘?rtﬂr"e to
only insert gineedsbyfthbrcﬁer anhmmétﬂosfmomﬂomgmeoﬁs g)@s&mtdllu@ avoi ds bl ocki ng
the first and th r. 4. whi.ch re, di nsi ons
Tﬁéj feryd 1§ a%al? to pI‘O_]g‘ft Water s %fl% F%ﬁ{{ af;tga t85h’$ nIé i3, Jar o

than that of the secon oss
into the semlmm@@dmgd neelgbevet Hethaten‘sqrrlgngafthet tegorsaxus. nden theedfachef ei n.

25 The Inyenrrreqetaabﬁ%fme erastﬂeowaemreare(rjg lfn%dwearrg&réaqw%rurkrﬂat H?gb gem xer

I's shown schenatrca ures I gur es

easier to ukgdapler Wgﬁh@l%@ﬂ@f peesnigingschambenig ¢eans the Batsusfaes.iAny

t hrough the @régat@cﬁ’@mlﬁn Qfurfyl aﬁb”ﬂﬁls:’remgbﬁi fForethe li'ﬁ? s@fAe] THis W& &l 2
drive shaft 6 r ot ﬁ shaft "64, r.ans Slonwrﬁ t conn cting shafts 62

and 64 and amra%‘fsdr pEgs! entloéﬁ’rpé‘?g“ﬁﬁetthe Glpn sugpageas SAYRAGHIVES  f or
ﬁx arrp:c e, m)u nt edAtchdSrﬁt wheer If?bda(nﬁy hhdvﬁ’f)i 168y alkb ;Herulidéﬂlw b@reasﬁ E}rl]e 'ﬁbiwsof ﬁt or
as, for At Sur, ace in the formo as,teeth at
"oe v aan i TR Tl B ml B ol 8t VR Bpf el Sr D SRR O
spread out, feﬁd)dll@)é&rrpl e, perpendicularly to the flat surface, in order to
ensure better Trlhé“ﬂm&fr alsd akféﬁ. SRS MMt iN the B&té&%‘i‘&h@@ﬁxlﬂgfcﬁ%ﬂbéﬁ'

68 for calciums ate an roduct that ~ open
chamber. 1t &f- 313"?183“‘?% wrréraqueeé y tpwardwbeﬁ&teeer of the pexing chamber in

\'\ HI RSCH6\ B%HEF&SEB&@M&%&S%W L8R Ql%@céﬂlﬁﬁ?fu eBby Qﬁ}x‘é&&nﬁn%{?% rotok! A6tﬁ

m xing ¢ r.a cal cium s e a ives. a e
wat er argS eﬁ%g ?}yﬁﬁé’q%/‘i?fi(ﬂﬁﬁ%ﬁwﬁl ‘bfc%‘égro‘ltg m%eﬁbtrﬁiﬁé‘g oﬂ?sapQ%glfm
slurry. The gypsum@hirnsfoancdoged fhcdngrfor eamplat er at the centre of the rotor
65. It is, for ﬁi%'a’m# ngs r ot or
axi s. Under the effec eF"ra&%g qﬁvgggfg{hog%ﬂ)M%A% (%‘R%t {){/1% an-% ? S

i ntroduced nbueerhhwle 7hés plaggd shove deeemipfing lghambrrdy’. tlbwalmetlhé) mmcerer or of

the m xi ng chamb@peried 1ﬁhﬁ@ﬂﬁxi§1§@:h§1‘nﬁ<§r SMEdreGe- rot%?%ota?ﬁgar?éﬂﬁlﬁﬁ B gggpsum
slurry are t us ermved omthe flat surface. This water also %es It

possi bl € eyt by ﬁe&rl%rrﬁ%tari o FfaeTARjelion posat may be aliced yuthe A
second Wat ervefnehdle(tbostohﬂal’llﬁwnthe rdaygt aldsmcbposaiel édint® thengypasesiiitg. Thowirof 10

\é\ﬁlt re)Lat -(Ie-hl S oenegg (r)r@tydmflé)‘r,en%alrrps Bius 41 Qt‘ﬁ:t water at the | evel of the cal cium
The feed inlet 68 for hydratable calcium sulphate, the vent hole 71 and the
outlet 73 of the mixing chamber are arranged relative to each other in a preferential

ng

25 manner. If it is taken that the rotor turns in a clockwise direction in Figure 3, the
calcium sulphate inlet is arranged at a very low angle after the chamber outlet. Thus,
the gypsum powder and the additive are turned at least one full cycle in the mixing
chamber 67 before being evacuated. The powder may thus be better impregnated
with the water. Moreover, the vent hole 71 is, preferably, arranged at a very low

30  angle before the mixer outlet. The majority of the dust generated at the powder inlet
1s thus impregnated in the water before reaching the vent hole. Due to the distance
between the vent hole and the calcium sulphate feed, the vent hole thus has less dust
to deal with.

The mixer may also have a feed for setting retarder that opens out in the

35  mixing chamber. The mixer may also have a separate feed for any additives. These
feeds may also be individually regulated. All of the quantities of additives may thus
be controlled directly at the mixer level. The dosing of the gypsum slurry to be
formed may thus be very accurate.
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feed duct 68. The m xer also has an outlet 73 located in the bottomof the
m xi ng chanber 67. This outlet is arranged radially towards the exterior
of the mxing chanber in order to evacugte the gypsumslurry that is
centrifuged by the rotation of the rotor.” A 15 feed duct 72 is placed at
the level of this outlet and nmakes it possible to apply the gypsumslurry

formed onto a faging fqr ex?ml% The m xer may al so have a vent hole 71
that opens out i hi@VFﬁlgﬂnnésehé €% 10 §hprocessn for sanufactyringp plaststbatndy e

the m xi Rg nglaawdnﬁngfﬁc?thel ingemionpos thei c&s&rq)éroarmmeflolndtg&tc@%gyﬁgqggla%ﬁr ;vm?h ]
m xi ng cha r r tates,. st filled ajr, goes .through the
vent hol e angeitaék\é\g\?&agltﬁga}faeg% s%mw{f&%ﬁ'mi‘ﬁ?lgb ec?ﬁ{t%iq{tthﬁglﬂdrg 1Ghpopdig ismot he
vent hol e t ocewpletsdl iGypsurhelapers tthatnbaviennatr pargine ihirought thet AGir@y RapNas4 U 1y .
The air gonypgegRd iRkhit Bayvent hole is thus dust free. The feed I'nlet 68

for hydratable €al ciumsulphate, the vent hole 71 and the outlet 73 of the
ni xi ng chanber af*6cdingigdbis psgcgss, ydratnbéeaediciomhsniphate andwafee menfadainto 25

manner. |f i thel first, 3keRdidRatthird eniks Y 3tHANE d c ' rection.in
Figure 3, the alstﬁ'lum.sul alte ilnl et ’i%#gp‘?a%)gjesgma%lﬁgﬁ\éﬂea?é;tl}qlg\ﬁr%‘?‘g"hfter
the chanber S Aehe BitsEs. Theseexpspmy srpsnars prepated inesustic Way es torabtainrmed at

I ealsjt one f uslurrgyethe secondhrixet, xhd@ensie 6ﬂ@ﬁ{<}:h@% 1Rk A tﬁ%{) dﬂh@é’lﬁﬁk’%&l% The
powder t t regnated with.the water. reover, the vent
hole 71 1%, *S#*Efg?a‘&%rﬁ%ﬁs!% .%%agtgy%f‘“{}’eﬁ TG Vi Wepical slensies bue withxer
outlet. The @fersnt physicalt propettiss, fpe rammpked differérhetepsited efrerighisebr difSerbfils
| npregnat ed fiflerk haWVREED Al \ Fﬂ}e nt. hole. ue to the distance
bet ween t he ant hg}l\g an?j_gt € ca%gﬁlﬁghggf& a?f\e/%F elre“éffmltoﬂeb%‘éeﬁ?l RGIBe®Hus has
| ess dust tYlofegypsym slurrips avith differond dlengities todhecobtaineddlt fio thus qioksible to
retarder t haintrofesslifetent foathfy agdhtsMoUs8 i BB X o] £ have
a separate feed for.an di hi%veg;é. Thes f eeds r%%@g-rg“\%é’g) ‘ﬁgtgiuﬁgﬁglﬁ&%ﬁl |y
alt Aﬁ XE o? t sé % totfl
regul at ed. APPCBICHHE SHEANOr {9 U differspifilieryes may thus be control | ed
directly at the TFhexfest gypsain slithe frdnsthadirafmixBeisOHBSs HHBIRUB ke HRt '?fci%%m med
may thus be yef) &qGu" EIS\Br eyet s\ 18500\ | 8500PCGB. doc - 31
oct obre 2003 - H1 T8 gs%gcei iﬁ%ﬁ%\r‘]@ g%’\%/%e_dr Gy B gy B geiseet wpiform.
manuf act ur i rf§r§3f Ryt @drelibratedasslesatibed praviausky. i nvention. In the description
that follows, Cru@@camRSYPMIA%RIrbh thd&ch QYBsym L gyer in
whi ch tt}g sett] gggxfor %h% ul e bondﬁbng ?d;ﬂﬁ)é{r% g‘%ﬁ;ﬁp@lg{%’gv%ﬁ&ﬁﬁ?l ayers
that ha ng?{“‘i? §eh@Yeh £47E Laey isrhus foaged avith a bveeslensint then tmt t hi s
way. ~Accor diofighe first drade furface $aer. (K edraMyer £l GlseBeSiehMiad fnidfih, VG4 are
fed into  ,utand calibrated.
The third gypsum slurry from the third mixer is applied onto the second facing.
A second crude surface layer is thus formed with a density higher than that of the
25 crude core layer. As in the example of Figures 1 and 2, it is preferable to form the
second crude surface layer on the second facing beforehand. The facing and the
surface layer formed are then turned over and applied to the core layer. This turning
over operation may be achieved by using the return rollers 46, which allow the facing
7 to be deviated. These rollers act on the face of the facing opposite the face that
30 receives the third gypsum slurry. Thus, the layer 43 is not deformed by the rollers 46.
These rollefs may also be motor-driven to drive along the facing 7.
The second crude surface layer is then applied over the crude core layer. The
assembly may then be calibrated as described previously.
The crude plasterboard formed thereof is then left to hydrate while allowing the
35 gypsum to set. The board is then dried to remove excess water from the board.
This process also allows gypsum slurries with very different densities to be
prepared independently. One can thus obtain a high density surface layer, which
promotes adhesion between the surface layer and the facing. It is thus possible to
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the first, -second and third mxers 2, 3 and 4. Gypsumslurries are thus
prepared in each of the m xers. These gypsumslurries are prepared in such
a way as to obtain a slurry in the seco m xer, the density of which is

| ower than that of the slurry in the 10 first and third m xers. Several
gypsumslurries with identical densities but with different physical

ties, foy exanple different tensil.e strengths or different. fillers
ﬁ;;p:lrso be pY %Péarﬁ?w'lafﬂ etaﬂgltlggg opging ﬁéélﬁﬁg%mwﬁﬁyp%@éﬁ‘ﬁqy IB%ngﬁ‘iters
al | ow gypsumtc farnr ihe surfatcehlagierf Oneann thiensdet 4 qaarttivy o€ stahcthglle]l?t?manllti #/m* hus
ible to i) ' 1.Ng. - ts, .. e .di (e nm.xi n
Pott o, ot MOtbORE e Rel den ) Sl ORS00 Bl Rarb P R iR e GHE" ik oo
fillers. Theof produciggdsfentive boards isrthus tedecedi One can tiars redudehmreliapptedbie t o
the firstesfagg i . [ Sqt f ﬁﬁdsl | er
may b:a fesnde%%(ggﬂ]n?ﬁr{nrg ﬁénslﬂdggdgdgfjt% : %fr?g ag%ai | E)cr%c?%d‘fb }a@hé%éc i ué%pé E}Jepy
previously. #ise r@é&%ﬂﬁdhwbgﬁ:rhomj rAhys,fthe highee theedenpity af shersurface lager, dbpl i ed

over the firgfore 3k el dEMthCBrd IRE -mhy VeUARIEAL. In| BHETwiyS NidhiRefeft MEd
with a | ower éené)ioté th@n t hat {)f %e Tiﬁ;ste Cl‘ll,llde StljlrfacewlyZyer. 'el'lr%ﬁgs core

| ayer may al B3 SPTRMPr m spread out and calibrated. The third
gypsum sl urry frhis thue pbdsitleltoprsgdre o pypsuph blReyoritioa daityFbetvdeadiNghd A

d d f | i S.1th f W, h ' hi h h
of the 35l SIS Mufind Bl iRers WRER sheR Br B B dud yHERG 1Rl 1
pref erabl e t® Haseihler Henesessanyl te pregaresaigfpsum slayrwithn atdessiteehbetwkear il ey
bef or ehand.  Fhes kgl B ﬁ?&lgéﬁﬁale RHPrBSE ol @St AIPHh A6 Seddi ikl ] L er

and applied to the _core layer. Thi ] over “operation my be a.c%i eved
by using t hed§nsityphbstyicer d endd.2 kgl svhueh 1sghen H%edftaégm thezcare layer. devatiet ed.
These rol | ersf R¢tan@n.¢ ﬂsaw%,@pme@fenéiqﬁtfm@ chde QRIS Iager_b hfd tieC@erlsitpor 36
receives_the third psum s] urry., Thus, the layer 43 is not defornmed by the
rollers #46. cofﬁzasygrgéaﬁgpnla:&@utgqlgo be motor-driven to drive along the
facing 7. The seSwwhdvatuesdeayshe dtained by asinigs forferamalep himictimpviatio ol ®. 1 wnde
core | ayer. . t;hen. i e s._descri be eviously.
The crude plt-aﬁg'?i égf%ﬁ%ﬁﬁp %}@ﬂdh%elggég grl%glotogg'?zllgfﬂ?e Steomhd;/ ra 'g)r%ﬁ%b" a

al | owi ng t heratig®f §fstouh?$ belswsen thehmibbegratios of theedende ishuryt andrtbertese demseess
water from tdgrpaalsdd. This process also allows gypsumslurries with very

different densitjes to be preparged independently. One can thus obtain a
hi gh dendity sur#léedéla‘ftﬁ‘gg?r,d W‘#’&?ﬁi atler drape ds alsm sRararienied hydhe dersitiss9face
| ayer and t hhefdifféerant. layérsi Bué lodi sShepo@pbhikion tdaring drying, the final density of the

U o B Bl o g B P o2,
i ntended t detween @.8and UrF arcghismgigpinedriBhecdansith 0§ theswra laysaist betyearf 0.6t ar ch
l'ess than 15/ 1™ The ratio between the density of the surface layers and the density of the
25  core layer is also preferably between 1 and 1.5 after drying.
Tests have shown that the bond between layers with different densities is
sometimes damaged. This may be remedied by adjusting the hydration rates for each
of the layers, while ensuring that the hydration rate of the core layer is faster than the
hydration rate of the surface layers.
30 The surface layers formed have, preferably, a thickness of between 0.1 and 0.5
mm. A thickness of 0.3 mm is particularly suitable to rigidify thje plasterboard and
harden one of its faces.
The facings are, for example, made out of cardboard. A facing may also be
made out of glass fibre, for example glass fibre mat, in order to provide good fire
35  resistance.
Obviously, the present invention is in nowise limited to the examples of the
embodiment of the inventions described and represented, but it may be subject to

numerous variations accessible to those skilled in the art. Although we have
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Moreover, a high density surface |ayer resists calcination better in the
drier. The risk of producing defective boards is thus reduced. One can
thus reduce or elimnate the 5 addition gf anti-calcination additives such
as tartric acid. A high density surface layer also rigidises the whole
board. Thus, the higher the density of the surface Iayer the nore the

density of thee corgy%aﬁelﬁf may bef reduced. In th , ght wei ght
pl ast er boar d PEEACHE (eabrdaymapyfatanpg, guit ﬁB’%‘QPB‘Pg tli‘f(?e Hf"é?fé’r*bmén PPIIRE
slurry wth andensiptiyingh shglewadrer fo produdt thd Surfacs lkﬁbi-é remadiris Mﬁlﬂnfthé §dopand

third m xers, us f.ormthe su a

possible, if orf;\é\@ ?sbeh&edt Pg&bsr éﬁ glroéglé "b)t/lbes?ﬁ% S5k Lf{effflcl?/ﬁdt P?ygh rftef‘irﬁ}’egfthe

bet ween 1.6 fermation IQQIWO surface |l=sveasl, the foomatid] &f 4 singleapehee kayg‘ylpalsmthjﬁr y in
the secong mtﬁ%ﬁ%cdﬂet& f’he B&V c%m?ef\?’@ eiL ﬁ%dgc}sgﬁqbﬁtg/ Lf us%’ﬁ &d%l ez-jitt hen

used to formthe c%r | ay er Aratio

the crude suffPHE® ¢ a&)@?‘émafﬁ’ﬂtb@lfhffﬁ@ﬁ% laygrsds a{Sﬁé’Vlﬂ]lB tb@ﬁ@neaaféhe appended
parti cul arl ychithé.abl e. Such val ues may be obtained by using, for exanple, a
m xing ratio of 0.57 in the first and third m xers and a mxing ratio of
0.62 in the second mxer. Preferably, a ratio of 0.8 to 1.25 between the
m xing ratios of the dense slurry and the | ess dense slurry is used. 20
The pl astgrboard obtained after drying is also characterised by the
densities of the different |ayers. Due to the evaporation during drying,
the final density of the layers is less than the density of the crude

| ayers. Dried surface |layer densities of between 0.8 and 1.2 are thus
obtai ned. The density of the core layer is between 0.6 and 1.2. The ratio
bet ween the density of the surface |layers and the density of the 25 core

| ayer is also preferably between 1 and 1.5 after drying. Tests have shown
that the bond between layers with different densities is sonetines
damaged. This nay be renedi ed by adjusting the hydration rates for each of
the |l ayers, while ensuring that the hydration rate of the core |ayer is
faster than the hydration rate of the surface |ayers. 30 The surface

| ayers fornmed have, preferably, a thickness of between 0.1 and 0.5 mm A
thickness of 0.3 nmis particularly suitable to rigidify the plasterboard
and harden one of its faces. The facings are, for exanple, nmade out of
cardboard. A facing may also be made out of glass fibre, for exanple gl ass
fibre mat, in order to provide good fire 35 resistance. Cbviously, the
present inventionis in nowise l[imted to the exanples of the enbodinent
of the inventions described and represented, but it may be subject to
numerous variations accessible to those skilled in the art. Al though we
have
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\'\ HI.RSCH6\ BREVETS\ Br evet s\ 18500\ 18500PCGB. doc - 31 octobre 2003. 10116 11
previ ously described a manufacturing unit conprising three mxers, a

manuf acturing unit conprising a single gjxer to produce the surface |ayers
remains within the scope of the appended clains. Al though in the process
descri bed, we have described the formation of two surface |ayers, the
formation of a single surface |ayer is within 5 the scope of the
appended cl ai ns. Moreover, the possibi f using different sources of
gypsum for the different layers is also within the scope of the appended

octobre 2003 - 11716, toees A RRLRS iR, PRSP e oar o,

conpri sing thepsoll ow ng steps: 5 feeding hydratabl e cal ci um sul phate and

water intg a fi r?éef’m???’aﬁﬁ@% &tgﬁgﬂnru_ﬁ#mfyﬁpgp%& ey &hféﬂrﬁ*’érl? te and water

into a second m xer . lese 11 rst eding steps are carried out
i ndependent | y oné&egingiydratable eadgiumssulndiatepndrvaterriate aipeos) mbresfpBr i ng a first
gypsum sl urry i nuhbR théseirstifeedhg §téps akd cR¥i8RB01 MBepend SRR Che YRS WE Ghal ry i n

t he second m xer ) applyi.n he first gypsumslurry onto the facing (5)
and formng a cr&ggkngéﬁgff&’é& yer (23) applying the second gypsumslurry

onto the crude sprepadeg 4 fiysegysan) shaiglin the fimstngixer @)ude core |ayer (33) that
has a different ¢ osition to that of the crude .15 rface | ayer form ng
a crude |c1)§ aster bBaeE%'?gQ%Secﬂﬂ}%ggﬁuﬂ]gﬂ%"{f%ﬁisﬁcémﬁﬁélxﬁ@Zt erboard 2. The
process accor di ngpplying|thé rfirst, gypsamacsihiaryi egd tha fatiag hendrfodaing?2 @udd ace

|l ayer (23) hageRefief r3gnt density to that of the crude core layer (33). 3.
The process acco?g‘il);ﬁng claim2, characterised in that the crude surface

|l ayer (23) has a2ilyjAgrthesgendy gynsum shvay etorthe @pdeisudencelayes €23)(a8) . 25

4. The pr OCEScﬁ'rnm(‘?C@_bﬂidB@oieOlai‘éW(w)’ that Rds"® differént onpbatiag e Hab 6fltHetrbdat it
conpri se n _addition, before the board formation stage, the foll ow ng

i
st eps: p?sepafllr C@¥hird gypsumslurry in a third mixer (4) where the
hydr at abl e forming a crude plasterboard (9)

hydrating and drying the plasterboard

2. The process according to claim 1, characterised in that the crude
20  surface layer (23) has a different density to that of the crude core layer (33).

3. The process according to claim 2, characterised in that the crude
surface layer (23) has a higher density than that of the crude core layer (33).

25 4. The process according to any of claims 1 to 3, characterised in that it
comprises, in addition, before the board formation stage, the following steps:
preparing a third gypsum slurry in a third mixer (4) where the hydratable
calcium sulfate and water are fed indepedently from the other two mixers
forming a second crude surface layer (43) with a higher density than that of the
30  crude core layer (33).

/
5. The process according to claim 4, characterised in that it comprises, in
addition, a stage of applying the second crude surface layer (43) onto the crude core
layer (33).
35
6. The process according to claims 4 or 5, characterised in that it

comprises, in addition, before the stage of forming the second surface layer, a stage

comprising:
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calciumsulfate and water are fed indepedently fromthe other two m xers
formng a second crude surface layer (43) with a higher density than that
of the 30 crude core layer (33). 5. The;process according to claim 4,
characterised in that it conprises, in addition, a stage of applying the
second crude surface | ayer (43) onto the crude core layer (33). 35 6. The
process accordin ai ns characterised in that it conprises, in
addi tion, beforeqqeﬂglgslpélgfgcc;é@‘gpﬁl(pg t he second surface | ayer, a stage
conpri si ng: \\ H RglybgBREVITT JyBswr shuslyldhbdihe ls8adFasBg (Boc- 31 oct obre 2003
- 12/16 13 feeding in a second facing (7) applying the third gypsumslurry
onto the second faC| ng 1(1 7. The process according to claim®6,
characterised i n7t hat The nredess acgordipgstonclimr 6,y chasaagrsed it thatrthe Hhirdecond
facing (7} anp duﬂ1 sty tif'%{)ﬁf &L @%er W@Edo?ﬁsfacirg g%d'aﬁa Gh; thQI ttﬁg r{)trg ess

application s e for ’%o sum slurr over
second f aci ngom risefig ad Fl’é’é’és%ﬁeéé fRA lﬁglqrbﬁ%?yfobfhecthﬁﬁ rgwpwm @iunry, a stage

char act eri sedf tumnihp aVvertthe€secdid ficit and third gypsumslurries are prepared
in separate mxers (2, 4). 9. The process according to any of the previous

clainms, characterised in that a |layer formati on stage conprises an
operati on of spr&adi ngTbmproaesg;amedingltmlanyof dlainid4 toTNeh@abe s ingeartE: ng to

(25, i) a5 i B SGATEREH BLh R b SeogletE iR (35S e or ai g Lo

any of the previous clainms, characterised in that a crude core layer has a

density of between 1 apgk gy ogess%gcéramg-%%npro?Q?@rg@ff&Qr 1ﬂ9 dtrd g%sg r{he

previous clajns,.chatacterised in fhat a sur ds a densi

bet ween 0. 8 !maa laysr ‘fQPPéH‘OIb‘F%%j’mPI@eS ﬂrh@emtt?@és@pré?@é@gm%g gmfumﬁu@y the
previ ous cl ai ns, charact erised in 25 that the core Iayer has a density of
bet ween 6 and 2 af pr.acess acco ng.to any of the
previ ous%cl ai ms, il(%:har a{E‘E"’e}?m%%Sa ag%orgh[nﬁé? K&t i Prgvigps §[?fm%§@aqaﬁg¢€?e‘g€hsi ty
to core Iayethaﬁ%md@wrfg‘aelkgtemé@n%)lmsddbnﬁt)acﬁﬁtmtwedrwagdZBO 15. J The
process according to any of the previous clains, characterised in

11. The process according to any of the previous claims, characterised in
that a crude core layer has a density of between 1 and 1.2.
20

12. The process according to any of the previous claims, characterised in
that a surface layer has a density of between 0.8 and 1.2 after drying.

13. The process according to any of the previous claims, characterised in
25 that the core layer has a density of between 0.6 and 1.2 after drying.

14, The process according to any of the previous claims, characterised in
that the ratio of surface layer density to core layer density is between 1 and 1.5 after
drying.

30
15. / The process according to any of the previous claims, characterised in
that a surface layer has a quantity of starch less than 15 g/m? after drying.

16. The process according to any of the previous claims, characterised in
35 that a surface layer has a thickness of between 0.1 and 0.5 mm after the formation of
the board.
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that a surface |layer has a quantity of starch less than 15 g/n2 after
drying. 16. The process according to any of the previous clains,
characterised in 35 that a surface Iayer1 has a thickness of between 0.1
and 0.5 mmafter the formation of the board. \\H RSCH6\ BREVETS\ Br cvet s

\ 18500\ 18500PCGB. doc - 31 octobr 2003 - 13/16 14 17. The process according
to any of the preyious %I ains, characterised in that a facing made out of
cardboard or basdd: on Ji§EoGEsHRcording teany afgthe pagyious ¢laimsyaharpcienisediing

pl ast er boar d,thamrfmih%hﬁﬁ'e oubofitRAIbSardUr bhRItnEadsTitRe fasseg a first m xer
(2) for preparing a first gypsumslurry fed wth hydratabl e cal ci um

sul fate and water neans for applying (21) the first gypsumslurry onto the
facing (5) neand8for Devivedor h2dufaddiingplastebeasiycmpisihgyer on the facing

10 a secopd m xe enard a second gypsumslurry fed with
hydr at ablg cal c%e%g%ﬂqggéaﬁdgﬁgalﬁ%%}gér said first and second m xers being

fed with hydr at aBlfisstgnixer (Xnfenprepariaganitst gypsem slurdefed detit hydratable fealvinm he
ot her neans fL@iftapid Whirg (31) the second gypsumslurry onto the crude
surface layer 15 neapns for formng (31, 34) a crude core layer on the
crude surface | ajRsans fog apRlying (21 )dhefing sypyunnsiyrry onta the facing 9. The devi ce

acco[ﬂ! ng to cl ahi}hﬂffor@é‘tﬂﬁﬂg?(ﬁt Q$)9ﬂstztirlllﬂe %jﬁ}ﬁceiléyei?@il‘mféﬁ@i?g in tﬁdﬂi Eji 0?¢ b|20
- athird_ m xer r _preparing a thir sum slurry fed w ydr at abl e
cal ci um gﬁll fate éﬁé‘c%ai °f ﬂﬂeﬁ%gmg}g Prsﬁggl“%h@mwume‘ﬁw%#’é’dm!@le The
devi ce accor dalognt sulfatesdnah i&ter characterised in that it conprises, in
addi ti on, neans ed] ing(4 c f.acin (). 25 21, e device
according to cl a%ér?r{i {Bgt %Ld;rg%fg %rmgé@%eﬁﬁg ﬁ%f“flﬁ] i&%(ﬁﬁtl(‘lplée%a,%m\nﬁ Sué% fSn,
means for appaier ingepedentlyiond figypibanthsr urry over the second facing. 22. The
devi ce accor di ngegnsioR hfB1the ($12086:8h BSithuhTsth3 buloln€ BAIBE k3ERe 131, TanS

for turning over thectﬁefon &gl% (4 ﬂ)if‘a 2?. The” devi ce according to any
of clainm® 19 to BSSIRLFOIENRG (3 edf)idrridesgors {ayer gnfiiei cude surfaceldyer | on, neans
for form ng (41, médys far fradmg(8) aplistesbdardce | ayer. 35 24. The device
according to claim 23, characterised in that it conprises, in

19. The device according to claim 18, characterised in that it comprises, in
addition:
20 - a third mixer (4) for preparing a third gypsum slurry fed with hydratable

calcium sulfate and water indepedently from the other two mixers.

20. The device according to claim 19, characterised in that it comprises, in
addition, means for feeding in (46) a second facing (7).
25
21. The device according to claim 20, characterised in that it comprises, in
addition, means for applying the third gypsum slurry over the second facing.

22. The device according to claim 21, characterised in that it comprises
30  means for turning over the second facing (46).
/
23. The device according to any of claims 19 to 22, characterised in that it

comprises, in addition, means for forming (41, 44) a second crude surface layer.
35 24. The device according to claim 23, characterised in that it comprises, in

addition, means for applying (41) the second crude surface layer onto the crude core
layer.
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addi.tion, neans for applying (41) the second crude surface |ayer onto the
crude core layer. \\H RSCH6\ BR EVETS\ Brevet s\ 1850011 BS5OOPCGB. doc- 31
octo6re 2003 14/16 15 25. The device acqgrding to any of claims 18 to 24,
characterised in that it conprises neans for driving along the facing and
the crude | ayers. 26. The device accordl ng to cl ai m 25, characterised in

that the applica zqgne for t |rst su rry, the neans for
formng the fi rs%gcrudghgafgwﬁ%@’q‘) ’ég fgcifﬁ@sg]é :i Si'laiﬂ‘ft%%lr\‘@ﬁttthe
second gypsucomprisesyneans fdridzivisepaleng e m@ngrmgthetchmeqawl@ core |layer (31)
are placed in succession along the drive direction, the neans for formng

the first crude surface |layer being the first in the line. 10 27. The
devi ce accordi ng260 anYhefledtaacrerdisg toocldifh 25, thamcteeisedsiacthatitht bgplicatibe

di st t di |

ool § ot i on SR () 48 eluargiuity, ABANE GRPTRRRE Y HESIHER iel any
of clains 18(313, the, aPEh%tla’étZQnﬁ derdthee seeamdt gyipsum ishurey apd th@ememsffeecﬂommgw t
(11) for at ﬂﬁaéﬁd@)égfeal F)%r@'d!i@eﬁthﬁﬁtz%sfogmﬁﬁﬁg tljiJ'ﬁnvéndﬁ%tfon 6“’1(:' e?st

part of which is re the m xers evi ce accordin
clains 18 t o™MFans fz’ﬁg‘?‘ﬁ’d éjéﬂt qrﬁlfiet%‘éﬁac? laye"c}&’ﬁ"}ﬁﬁ@é'g“ in thedingi t i on, rreans

for calibrating (8) a crude layer of gypsum 20 30. The device accordi ng to

f 18 t d that, it [ ddi t
Pyrat i off unit ok a dFY RGVGhFEOIBRE i pEtlaibe LE Db e scieroed it 25
31. The devithe éxstaocejlhegvetan anyixet @ &, nd) and tthe Idirespomdiant gypsvad shiry hat
at | east tthgfgé%&%lgﬁgs |aﬁs1t50 MY conprises: a rotor (65) turning in

er

a m xing cha means feeding in water (69, 70) near to the rotor
axi s a gypsumslurry outl et (73) t hat comuni cates with the neans for

appl yi ng the 3028 0r r epROAE!i0acoy AR Sah OF ¥lafri£1 8 327, cﬂi&%c:%% 4G tﬁé‘ﬁPrd' ng

to any of_clains.18 t C er| m_xer nmeans
f eedi ng FSn VTSR g, g?%)cm%?m #? ?as? bé‘&‘a?g}q FFS%SHHH 4lpkate quﬂ%rﬁ]éﬁsnt
means (25, 3mjxedsnpt feast partjof sthiciois shaedby fHetmidderst he neans for feeding in
water or the means for feeding in additives.
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29. The device according to any of claims 18 to 28, characterised in that it

comprises, in addition, means for calibrating (8) a crude layer of gypsum.

20
30. The device according to any of claims 18 to 29, characterised in that it
comprises, in addition, a hydration unit and a drying unit for the plasterboard that is
formed.
25 31. The device according to any of claims 18 to 30, characterised in that at

least the mixer for the first slurry comprises:
a rotor (65) turning in a mixing chamber (67)
means for feeding in water (69, 70) near to the rotor axis
a gypsum slurry outlet (73) that communicates with the means for applying the
30  corresponding gypsum slurry (72).
/
32. The device according to any of claims 18 to 31, characterised in that
each mixer has:
means for feeding in water (69, 70)
35 means for feeding in additives
independent means (25, 35, 45) for adjusting the output of the means for
feeding in water or the means for feeding in additives.
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