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he3e6Y6TTU WKW X6, YTY_m=C WO 00/ 18576 Lam nating apparatus 1 1 FEB 2p03
PCT/ FI 99/ 00808 Sandwi ch el ements have been comonly used in hw kg g5 and
in ships for nany ears. They were first used in 5 the form of 3
concrete | al¥&r%/i88%arated by an iso lating |ayer, the core. V@FW/F(BW‘@P\“
there was a nechani cal connection between the concrete |ayers because the

core usually could not transfer the forces necessary for hoId'
el ement together. Later sandwi ch 10 el eneni{s were introduced BM@W&'“MWL
surface | ayers were nmade of thin |layers, e.g. sheet-netal or

thin and flexibj §H££§ﬁ§ h §£§t a need arose for rigid cores whi'etfsher e
able to transfer orces. T nee could be net with cellular plastics, I5
.but the need, especially for fire protection and sound isolation, led to

m neral wool b N4 n r t I 1 wool
core i gid enooaraicR el BRAGEAThatR Belf Ebonn P JIREE Sl S LA )
However it is rmme tusshipsyfov wanyigreanst ea‘hetyherema izt orsed ihe
‘fibres in the h c r r ona

to the s§1urfacecﬂfl%n“g&ﬂbsgIf Eggggggﬂ?gglr;g %‘lriggrlfgafgl g)% %d{ev\@'l ?119 %o%?d to
with 25 stand dﬁtoimgtlamebet tke obea. iVe'ry bdzeed thetreog@=ld yméchan s

pl ane conpared 1o L 03 Eﬁ IS nottre riente Reorientation
can be carried O u%?ﬂﬁeﬁ Q" ?F%ﬁe?a ﬁacpggﬁﬁlﬁu ayers 19T mal
hardened ni ner alhawobrdoasdsl by eccuVd drdt i ﬂtanﬁaér3QhE0\ﬂc&tdds)Snem€h are
rotated 90 around their and assenbled in,a new sheet-t
construction. &3ef %Eh’ﬂ%’“ﬂ%%gf%) ec%f?ﬂ‘?f"ﬂtj GRESERE - e SACET £ lchV\D

00/ 1857/ al so eXiahents 1w8rEE£n€ﬁ58uce&’CIﬁFwa%ﬁ0&@& BendEdydes Since
noved towards usi nég sanpdwi ¢ch el enents in which gggﬁ sheet. - net al i,s used as
€

a sur 5 face | HRFE AR PY PR Dat2YEFDn FaltsS sfE@l R A% in outer

wal I's and roof snatlhi swhes @mﬁﬁeﬂn@ueheiamhersdeﬂaads 1eRelds Gualddy of the
el enents, in terns of both appearance apd especially streng

th
charact eri sti c&¥MF | EPL1T1% s%%e§|‘ﬁ]%l?hewﬁFﬁeﬁ?llSn§°oitransfer

forces. This need could be met with cellular plastics,

i5 but the need, especially for fire protection and sound
isolation, led to mineral wool becoming an important

core material.

To make the mineral wool core rigid enough it is some-

20 times sufficient to increase its density. However it
is more customary to change instead the orientation of
the fibres in the core so that the main direction of
the fibres is orthogonal to the surface plane. Using
such a fibre orientation, allows the board to with-

25 stand deformation better when it is loaded orthogo-
nally to its plane compared to a mineral wool core
that is not reoriented. Reorientation can be carried
out using a so called lamina technique, i.e. the nor-
mal hardened mineral wool boards are divided into nar-

30 row strips, which are rotated 90° around their own
axis and assembled in a new sheet-type construction.

Other techniques for carrying out the reorientation
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*ZO the el ements also increased many tines over previous dinenngns. The -«
pr,i nci pl e of manufacturing sandw ch el enents of this kind is de EEBL250§ i n
WO 98/4250%”P%ﬁ“§ﬁ% glue that attaches the core to the surfacgc*&%ﬁhﬁmhs
preferably of @ thernpsetting type, but it may al so be self-curingor
har dened by sone ot her neans, e.g. ultrasound. In a press operation, if
needed during 20 heating or other procedure, the surface |ayers are
attached to the mneral wool layers and the glue is cured. Wen
manuf act uri ng sandwi ch el enents, the pressing neasure is usually controlled
by being carri eallsateapat nst a stoppi ng bl ock which defines the 25 distance
bet ween the pressing plates and thereby the thickness of the el enent during
the pressing. This nethod can give a poor result when using thin
sheet - et al , whdwvé bophents Utds asincs ghosadl aoealrdige s iy awhdwbdh gl ue
joints. Functio allg this c usgé visualggroblens, hecause, even snmal |

roughness in t K SBFRr ST i PRteR Gnd- bBRSEE -TPEadl &4 4FSH 4912, 5%Epeci al | y

on G5, WOfUd8RAfeR dotl &by 2003pRETLELBY AA8AQ% =l Ald Sosapable
el enents. The strength also deteriorates, which uysually is not perm ssible.

To elinminate t RSP pIBBPEHET Yhkl 2ndtft TOPLI§r udhithéashiRiarss Bck he

surface | ayer s hidieflefshind®f o hendi Geaal tyoels & Heayalemdrhas bi i ng agent
concentration etc. has_been increased or the surface_has been additionally
machi ned. Addi t5%5B8 QF ROENPPRPIIFRCAGRAE e8RESHES Lve SRR KRR VERRT 1

inferior fire aReridesecs ANPLITEE d@CEneSshhal chife RHRAWGImaMdioe HECh
nore expensive, 10 and, besides, the result is often not good enough or

predi ctldbl e. Ndthe HRLEERRES I FRUENPFOBFREh MaNYt FAMeRp QY 3k RARY Vlreasur es
have to be take .59 o el ements which have no obvi ous weaknesses. 15 In
the light of this, extensive and thorough studies and experinments have been
made, which have given rise to the invention according to WO 98/42503.

According to thy i i t i ed \updst ing, is
not carried ou?rg%méggﬁsét)%fpirﬁngn‘gf%‘giﬁg%n?\gggﬂgﬁ et %rlm ne %ﬁ?%kness,
but by using a ftiesdeird vig IeserpredeirrWPnB8/428§8,- Pnax ' Pnin the size
of whighyis determ ned by the included conponents, the mneral wool

| am nas, the surface |layers and the glue. In this case both the term nal

poi nts of the iThergdle 2shal aaches nede bgoraotai ther émr ffiammoayerst he
lower Iimt for; E55) j : st e I egfed so
t hat no adhesi olﬁé g;&e%;age %glcPf %%&@ﬁ%@g%{ég :t?ﬁ?t' Eg{tng%ggfa rm ne(g by
how much the cdédre setferduding tdsthandendd | by r ebmenptipeirt snestyuctansd 30

properties. ultrasound. In a press operation, if needed during

20 heating or other procedure, the surface layers are
attached to the mineral wool layers and the glue is
cured. When manufacturing sandwich elements, the
pressing measure is usually controlled by being car-
ried out against a stopping block which defines the

25 distance between the pressing plates and thereby the

thickness of the element during the pressing.

This method can give a poor result when using thin

sheet-metal, with faults such as rough surface layers
30 and weak glue joints. Functionally this causes visual

problems, because even small roughness in the form of

ripples and bosses are clearly visible, especially on
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"An inportant propblemremains in this known nethod, r, WO00/18576 1 1
FEB 2p03 PCT/ F199/ 00808 4 i.e. how the pressing pressure can {be FEBpil03
locally within these limts over the press platen. The problemis
accentuated“ﬁvmpﬁgmreorientation of the mneral wool core, whiPEH R 0RW
systematical variations be 5 tween different parts of the core,

I rrespective of the systemused to achieve reorientation. One reason for
this is the strength requirenment of the elgment. The core construction nust
not be destroyed by overpressing, but, on the other side the attachnent of

the top 10 | ayefofustybamgbahast egéntENe tHe Ul rSRPERTANSS Qbréheoel ement
is also of inportance sjnce the human eye is disturbed by even very snal

.bosses on the s¥Rt@€e WhirheusHaddat 151 DovePekibigkbl obT@nthinhnghe

pressing Methodhigs pecbignt! atRESandtPYIdRILICSn O chiErhEEsSop! atens.
Usual |y the structureS are huge, sizes of up to 15 n2 nof being unusual,

,and the demandstlet8nrfacpudayarseqlinee femsithaotdhiatmbrerat owPetpot hness
and 20 Q?rallelfﬁzﬁr?hghé ngh§ﬁ§ 5 Etoc%dggniggif&fﬁ%tgl. §85p8Lh
t nd pro radi

usual ly al so hea a ens~especially arise wt onal presses
in which the ditptueaadtieopr tbs phaitfereohizen Hessormeddstighalyybent. 25 The

| nvention sol ves, Lhe,a6or £33 ;BRI ETheWeln RiTRHNIY Apdhan.appapaLus
accordi ng to the acconpanying patent °cl ai ns. e T N SUrT ace ayers, e.g.
made of sheet - me¢ah]t 3Bowaverbénatinderédrt direc prmpamdei af . rdootkated

m neral wool in angh' h e% ment . accordi.ng.to the invention a lam nating
apparatus is us% c?nl m%%ﬁta ﬁﬁeggPdgﬁi qul.?e\Nﬂéhﬂw%ﬁﬁ6e§p§n§E§e20CB
PCT/ FI 99¢ 00808 and, besides, the result is often not good enough or
predictable. Not the least serious problem is, that
more expensive measures have to be taken also on ele-

ments which have no obvious weaknesses.

15 In the light of this, extensive and thorough studies
and experiments have been made, which have given rise
to the invention according to WO 98/42503. According
to this publication, the pressing, when needed under
heating, is not carried out againsé a stopping block

20 to a predetermined thickness, but by using a pressure
within a predetermined range, Pp.x - Pmn, the size of
which is determined by the included components, the
mineral wool laminas, the surface layers and the glue.
In this case both the terminal points of the interval

25 are determined by two different phenomena: the lower
limit for the pressing pressure being the lowest pres-
sure needed so that no adhesion breakage will occur;
the upper limit being determined by how much the core
material withstands while retaining its structural

30 properties.

An important problem remains in this known method,
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+of the press platens is flexible and is acted on by many power_ units, the

i nfl uence’ of which can be controlled individually or in groups? TiRER baam

bei ng posBiQle to control the pressing pressure in different 5 parts t he
press pl at eﬁ'%?%’sﬁ'&ep it within the aforesaid linits Pmax ° ﬁicﬁ'mll??’?o%s

si npl est enbodi nent the other press platen is fixed and flat. io Before
pressing is perfornmed, the power units are usu ally adjusted so that the
flexible press platen becones flat and prekerably also parallel to the

ot her press platen. For this purpose the power units may be 15

doubl e-acting. 4 nesSORBwapRki pakbkaAtig bregspief eaable it htdaPIess

pl atens are flexible and separately acted on by several power units, the

i nfl uence of wWWtRhiRr FR§SEH 1DBLS: O¥ern§heaRnTsE s MataN e haPYPRLEN v or

in groups. ThenshgcpepBaabkat 89S thanrlerhiehtedion dMaHd indfstance with
a curved cross-section. Both préess platens nust then be bent in the sane

direction and WP®hecoEesalbighogaSePhEYEremast ciie vasdcdianade®r di ngl y
curved of done sphapgdqyi peLeaniBpabesdesi EARI 8okR , Cart Al ARP ToabE 0Ng

Partly these done shaped el enents give an architectonic  effect, partl? t he
done shape neargY$®em yaefl Ep dehiigveolisorientat iorheGriss gagen 3T ar

I il t . aSs cl I LS| k f f I t.

D I"E B B 2003 VB Soj 1aE06 EetrRbh; oBins shiRcoBEc e Sledne O ence
of the power urdéexeshahbtiactdanrplisbdnph becHeatmeyest havexpressexi ble
press platens g mmf‘ﬁﬁ gptg Pghégbghekosﬁégha%h%t%’i':‘iim{éz?ct ‘0 Qgsai d,

the ai mcan be 2[? ave curved Cross-séctions and 1n ese
cases tHe presslayex engshube gnawaptbedpalhkl whisuBy) e@ppdanause prisshag,

the optimal curj t Y.l Lre the.pres I ns. t e, flat but
conver 10 gent o"lff%f'e\g/);é?gggt g!“Iggr ggnl‘é‘ggug‘ﬁr%ﬁc&% Rg fz:(l:"t% ?itlﬁlla:n e es%ééry for
t he press pl at etisstwrleedrbyaepensvarg agalhsbotkespoesshebjsactfaad hoh
predetermned limts, in which the lower 15 [imt is determ ned by the

| owest pressur et-jh?m?ln‘?m%}:(‘:h is needed so that when tearing apart the

connec tion, adhesive failure will not occur, and the upper pressure, Pmax,
i s deterdn ned the condition, that t oportionality Limt, of the core
mat er i :'}ISmnot 2?%%&??0@3‘9?@5%8 ?mTWéQﬁi ﬁf‘?spﬁFg,&"lgﬁ é‘lhrorgor]t):Laedsethr,1 Prrax
and Pm n respedtheeflathasst hny payadlebnenbeoft breppaeisiscdlgimmss bilities
in a specific \c}g?sue '0&1 be, set,k so that Zg t he range becone Sﬁélef’ e.g.
so that the lo ‘?)ﬂe’és PPELBEEBREE PREN"WIE, 281 FEEpfdx UP dhd the
upper press |i mdt lesomesuiienal, 0ard théPiemaRasnpften Aosilehsas it is
bot h possible and desirable to agcel_ erate t?e curi ng %f t he Iéle during the
press requirement that deviations from smodthness a
20 parallelness shall be less than 0,2 mm. The press
platens are usually also heated and problems espe-
cially arise with traditional presses in which the

displaceable press platen often becomes slightly bent.

25 The invention solves the aforesaid problems with a
method and an apparatus according to the accompanying

patent claims.

When thin surface layers, e.g. made of sheet-metal,
30 must be attached to a core made of reoriented mineral
wool in a sandwich element, according to the invention

a laminating apparatus is used in which at least one
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.30 ing action by heating fromone or both of the press platens depending if
there are surface | ayers on one or on two sides. Qther types df7 g 8

accel erating effect 1 1 FEB 2003 WD 00/ 18576 PCT/ FI 99/ 00808 7 cé@nalso
be consi der @ WEAEHKdi ng on the character of the glue. It is uRHEFEPH8YS
that if there are surface layers on 5 both sides of the core, the heating
or other curing accelerating influence nust al so be doubl e sided, otherw se
it is enough if it conmes fromthat side mhﬁre the surface layer is
situated. 10 This potential acceleration allows a sonewhat slower glue to

be chosen, whi ¢l r@f@s?ms%%i)&eaﬁsl §85 £2803bLY &0 sl Hdthanaes,y whi | e

mai nt ai ni ng producti vi ecause the glue is rapidly cured when the press
.0bj ect al ready Tﬁ*@}slE@&@édﬂlbét‘—&eehh?hénﬁﬂéggcgl efewhicts canpteercamy of

utilizing heateqd pfesg Pﬁﬁlx‘?i‘éuéh&o?%ogh é?‘éuig”%e R § e@ﬁ y—t he

glue to strongly retard the curing o ant il I's cor
,situated in t heSthJe%sto 20otverohnbhhepreaging preekbarat dnt lid ffigreng of t he

glue isgo pre S y I r i,ch e done by

bl owi ng él n war?é 5 %%?é %Q éﬁ‘?%n 2}&8 R egntl%ew(sigc?ﬁlaceq} ayers are
made of netal, af;ores&ﬁddlﬁ:mit/e E,e.,atfna,‘m.l rrespecti ve of how the

accel erating of the curing is done it may be advantageous to be able to
adjust it over the surface of the platen or platens respec 30 tively. It is
al so preferabl él;n itthé rmlmplsesofednbadeﬂeptathe othplrapeess pddierahle to
detect the te Cgf he pl aten or the platens and how the tenpera '
., - WO 00I18 f4%rstributed. 7 1 FE8 2003 PCT/ FI 99/ 00808 The
heati ngof the surface pl atens may al so be nade in

Before pressing is performed, the power units are usu-
ally adjusted so that the flexible press platen be-
comes flat and preferably also parallel to the other
press platen. For this purpose the power units may be

15 double-acting.

In some applications it is preferable that both press
platens are flexible and separately acted on by sev-
eral power units, the influence of which during the

20 pressing can be controlled individually or in groups.

Then the press platens can be formed, in the first
instance with a curved cross-section. Both press plat-
ens must then be bent in the same direction and by the
25 same amount. The element then becomes accordingly
curved or dome shaped, which may be desirable in cer-
tain applications. Partly these dome shaped elements
give an architectonic effect, partly the dome shape
means that smaller deviations from an otherwise regu-
30 lar plane will not be as clearly visible as in the

case of a flat element.
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" a separate step before they are fed into the press. 5 This wll also )
achi eve other benefits because internal tensions and respectivel FEBhAbed
di rensions gf the surface |layers by the heating can be dissolved and
snoot hened. YOHASSHH many points of viewit is advantageous thngfm%gl‘f?P%%s
object is transported continuously through the press, partly because a
hi gher production speed can be achieved and partly because el enents can
al so be produced which are | onger than thegpress or vice versa, 15 allow ng
the press to be kept short. Continuous production is possible in tw ways,

ei ther by prepathng 56pAR3! €aBeCtheOin@dlenle & it dAnst huhetgre the
pressing or by preparing a continuous press 20 object. In both cases, these

are then taken &8atinBeodenfrrided dnr sugh anmasmerofthate hpestlewiachi eve
continuous prodygki B?eb% 1RERSS WelBmR:eHDth ?a‘i%ﬁl'etl IS r&Lihh r §epkbat the

press object be placed between two belts. For press object that Is taken
t hrough 25 the pndsEleb-bAssappresedds otheppdss geq behelimenhee voiGRen

the press pl at e@éveuéﬁrbsdl e%sghggcwsggomdnq Ott'ﬁ?fé@eéass@é {he press

object and the belts I n an unload condi tion. e I nvention al so
concerns a preskréss pbdahevsi mystuphaveyl hegeperadded .core in an el ement
where the surface |ayers and the core are brought together to a WO

001 18576 9 ~ ~ FED zoo3 PCT/ FI 99/ 00808 press object after adding a gl ue

| ayer between tBe santapeohaypresandgt héheooptdamelt lwewriagplgf nghe glessure

characteri zed HRYREEIarero40E BRESE BISPRES)Rocbe HAMEIL Fudhr o ana

is acte on by gemeratr @gowergentts, which have been arranged between the

press platen and a fixed supporting structure so that they can produce

forces that can be transferred fromthe fixed supporting structure to this

press platen, 1Poandntbptimblughoe effebtchtcde hecesaiart |Bsr itidevidu ally

or in groups. The ggme neunat i raul ic type, e.qg.
S

% gnits naé be of a B i_c_Qr 2¥3ﬁ1
sinple flexibl LTEBBsPOP "CUENFBNE*Gat 21 BE°TE pFopER 1 AISh St R Fitler
appar at uses. Theslejate wishint peedpessmbhkdt iemitEhudn kdipdwethaeinidseray be
t hr ead spindlfs og ecc n{_)ricsh qr thﬁé n@g bg of electrq%nnchanical
type. power—tfit st §e grBE g REURRE; LOMESEr PRGSSHTS ¢ BVHY e. g sinple
flexible tubes wiiichshsoneedédt sal shaprehen peat-dRgCubadertinppasmeses
There are al so ofber poaghbLLl tes) I0US,Lhe BOWRLUDLYS I % upper
pressure, Pmax, is determined by the condition that
the proportionality limit of the core material not

20 shall be reached.

The limits are, at their broadest, Pmax and Pmin re-
spectively, but they may also, when the practical pos-
sibilities in a specific case allow, be set so that

25 the range becomes smaller, e.g. so that the lower
press limit becomes Pmin + 0,25 * (Pmax - Pmin) and
the upper press limit becomes Pmax - 0,25 * (Pmax -
Pmin). In most cases it is both possible and desirable
to accelerate the curing of the glue during the press-

30 ing action by heating from one or both of the press
platens depending if there are surface layers on one

or on two sides. Other types of accelerating effect
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' t hr eaded spindl es or eccentrics or they may be of 20 The flexibility of the
press platen can not be stated exactly, but it nust be so erXﬁtﬂREBtmma its

form can be“&Hﬁﬂggﬁ considerably with those forces that the pggﬁkP§RB can
e

pr oduce. r side the press platen nmust be rigid eno vent
too sharp bends 25 arising in the surface |ayer of the press object. These
must in turn be adapted to the properties of the press object. To one
versed in the art it is probably possible 9n an actual case to use a few
sinpl e cal cul ati ons and experinents to determ ne both the capacity 30 of

the power unitscanthld be dbheidéied tepdedihgxbhi bhky chlardda-d¥ ass pl aten
must lie. A gooqlrule for the calculations is that the height and
.respectively e glue. F E B 2603 WD 001 18576 PCT/ FI 99/ 00808 10 the depth
of the bends shoul d be at nost one thousand of its dianeter. The supporting
structure agai nst which_the power units 5 nmust act may be a _platen or a
,framevork made 0f bedimderstend espifei hh. therenarpoir faser d afarse|Pngat ed,

e.g, they are p&s Sé&c?e.@oéffs?hétcéﬁeprfﬁi@rﬁ@a@lﬁ%a&re}%h}ér‘) culasRi bly 10

every pair of themis controlled separately ower units are not

el ongat ed, but ageeleratird 4rmfhéﬁ%cellﬂu$% @l%@ebabﬁ@ubﬂ&t sddad;, dh row
i s control | ed ééené/ 1&%5&% rf’é' %@f%oﬁetﬁgﬁpts‘i@let Q\J}H}%type of

power unit use t hey are e adj ustnent 1s natur

perforned by cdhe ctuyface hkaxmes:eﬂn%lwatt% pressure nmedi um t hat feeds
them If the power units are of a different type, the size, and sonetines
al so 20 the direction of the power with which they act on the flexible
press plGaten, rilsis otaEsiahHecekemtivn kalsbcmsmndoméwueitecsl@mrln a

press 1415 noigRld v ol stablén | ks Shendiher B3 BEesscgl dken s rpoth

preferably als ationary flexinle press ancrhcl adi S ‘power
units may then tvivteh g e:lmtahﬂ;armem)mwmileapp@imttalsnbagrrpdedsumarmand/ or

paraL el 0 N e MRS I BT SR g BB TRy b ore
devi ati on fromissmotdinessiy asnrﬁ:;tuee:aad:r@tweemhehelpresé pletlens3 2003
15
Another way of utilizing heated press platens is to
cool the surface layers and/or the glue to strongly
retard the curing of the glue until it is correctly
situated in the press.
20
Yet another way to accelerate the curing of the glue
is to preheat the surface layer or layers, which can
be done by blowing in warm air, by infrared heating
or, when the surface layers are made of metal, by in-

25 ductive heating.

Irrespective of how the accelerating of the curing is
done it may be advantageous to be able to adjust it
over the surface of the platen or platens respec-

30 tively. It is also preferable, in the case of heated
platen or platens, to be able to detect the tempera-

ture of the platen or the platens and how the tempera-
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WO 00I18576 PCT/ FI 99/ 00808 11 plest case and the force with mhlch t he
di.fferent power units act on the platen is then varied so that! tmeg

devi ati ons iciently counteracted. 5 Such a neasurenen de
with dial dgéggéygﬁlectrical detectors or with optical, prefekgﬁﬁgmﬁggﬁa
optical, systens. The nmeasuring can also be made with a calibrated press
obj ect which before the process is started is taken into the press and
makes the setting 10 easier. In a press acgording to the invention both
press plat ens may be flexible and both can be acted on by several power
uni ts, which armaiwe rbsngeisteimeeadt hese and 15 fi xed supporting structures
in such a way that they can produce forces which can be transferred from
the fixed supporting structures to the press platens and the influence of
whi ch can be carle¢ tiéxingddbfi chel sMrHacenpliaeeps, malyd allkt Hehengdessni s
such constructed 20 that thg@g t unitﬁ can % he press pl atens
paral | el and/ or® SRS SY eLore BRsYr8rsnt6s: iRte FNG RFS&RRion it is

required t hat tMé)r»@ﬁBllr@lédSIaéchﬁeﬁétbﬁﬁe@nbéhéfﬁltgsbe%@u@a eGicdindhe
press can be read and manu or automatically be kept within those limts

whi ch one in aditEPMAS %%%ﬂtéﬁ?%yt6h6§9§gnﬁﬁ@ ionfe orid¥hent s in
question. 30 Theypayes wyélssn@y BBe CheAg#h§d ¥t Bea dhi @R ety
corresponds to the dinension of  the flexible press platen in one direction.
The el ongated FERILRANES- may a' ' 11 FEB 2003 WD 00/18576
PCTI F1 99/ 00808 12 be tubes. If cushions or hydraulic cylinders are selected
instead, it is a beneficial to place these in rows. It is convenient that
the el dfyat ed pﬁre@%um@mrﬁ’%n@ ¢6wslw ifwdigi adypngpeesuse thatt Shge 5
arranged transygrsel Yopfed e oPEE3ScBRL Aol tm-on@qq topd cal
need is to eli \rﬁlat e (?tjs)e bend% ng g. tudlang ly. Ou cases sone ot her
design is mremtag?emﬂsy b;ecgauae h@rhiglg@z-snprpdppémn s G1aT did ed
bending of the fuess, ¢§%@igfﬁé@£>u§ d9.aBd-ar eher ahly $R ;gﬁ;
gets a curved cross- sectlon | ongat ed power units or rows of powe
units must i nstdemd)eﬂmcrfarﬁgw Jongere ¢b<wg| t—hch pxEsgi pecliige orrensve pr ess
pl aten.,sl5 Usualjly i le. t eLa the curing of the glue in
some way when t 1e oprle% g&?éléés) g rkg%dﬁgé#t%aéga bet ween the press
platens in the press by heatlng Then it is required that one of the press
pl atens or bot I i heal s
Wi ch nediun1ig:c osen 35 19%5%% %hﬁéégy%g%pggaggpe PRE pf%ss pl at en
or press pIatemyfﬂnﬂpanﬂngusepaiatﬁ|preﬂ$nobependso@nceheapmoﬂentﬁﬂs of
the glue and o t r
rapi dly change@{gngﬁgﬁﬁl Qﬁ%%§%g§§§%$b§Eﬁr%égggﬁéb PEEl?E$§E% é%%?%ble
t hat t 2&® supporchiertst riucthotsh masem,thbesaserefthan tbknmbb@quau}
pl atens, at | east t i rugt S rrang ake
di fferent posi ?)?anlgpeinqo’ Ekq}xlsoﬁ'pe(%? ‘1“1@80 %o&gl ﬁﬁg g i%eg%tﬁ%%‘or |ng
structure canlmentﬁnunuampﬂoduntipmwim mwuraaslw1tylpmdesspdamdmsImdted
from and Iowere% iﬂdE%eétEigg L gggCijecéege Placed between

two belts. For a press object that is taken through

25 the press to be subjected to a pressure, the distance
between the press platens must be less than the com-
bined thickness of the press object and the belts in

an unloaded condition.

30 The invention also concerns a press for connecting
surface layers and a core in an element where the sur-

face layers and the core are brought together to a
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‘WO 00/18576,13 1, 1 F E B 2003 PCT/ Fi 99/ 00808 of stopping bl ocks can be used
for different productlon situations or rather such stopping blmqkp

used t hat egs # !%? be adjusted for different production Slt é%?
all ow the fl | %ress pl aten or press platens to change fo %

net pressure arising against the press object, the power units must be
doubl e-acting so that they can not only apply repul sive forces but also 10
attractive forces. The invention is advantageously applicable to a situa
tion where the core material is nade of mneral wool, preferably |am na
oriented or ot hpfwéseobg@rcitera{f&@xt Qding & dlald ETay&si béaRé8naghenst

pressure | oads ort on i n plane of the core., M neral wool
.cores of a Ian1ﬁ3r2?g@ iﬁﬁy &ﬂﬁjdﬁg\HQQ?[ﬁ rheR 2Pl Y HRISAnBYRFAd show
nanely to a veryubbdBedo@esf thfalp b anRid Ll étp%@smgéoirafngnwntlon
starts 20 from especially if the density is relatively low, as it should

be for econoni cBper éBY¥ERE 100 dEs CRRTRCHEEIZamb oI dshalerat mbe@st aPnesOsf t en
due to the faCtthQa{:)réTss' $16@ehsef fg (f'l%%l’bl%eré}ﬁi% AbdeghoMspgoggdytire

prop erties. 25 Qther core materi al however, be appropriate in

speci al appl i ca@¥Fdhspowey. Uﬁdﬁfstyﬁéﬁ@ eulbaernp arrarged dophuaeni the

cel | ul ar plastl e S
cont i nuous e§Q gigg%%l \?\%%0%/ }fégd%ga 8%%?1:@]7%% 808 ﬁtﬁplfees%?\rll\ghlg{r:l a

press with a mo?REKgCaéngﬁﬁd@ﬁGSfmwcﬁﬁet@@GEﬁxpTé%% pranefevfed hbrpmess was
flexible while {he koyey %?P:]'gr@lgllguyﬂ‘}u%‘@re Yy t\%b%gtﬁppggstﬁfaééﬁ)f' bl e

press platen and 1ts suppor cture was 16
10 and the influence of which can be controlled individu-

ally or in groups.

The power units may be of a pneumatic or hydraulic
type, e.g. simple flexible tubes or cushiong, but also
15 proper piston-cylinder apparatuses. There are also
other possibilities. Thus the power units may be
threaded spindles or eccentrics, or they may be of

electro-mechanical type.

20 The flexibility of the press platen can not be stated
exactly, but it must be so flexible that its form can
be changed considerably with those forces that the
power units can produce. On the other side the press
platen must be rigid enough to prevent too sharp bends

25 arising in the surface layer of the press object.
These must in turn be adapted to the properties of the
press object. To one versed in the art it is probably
possible in an actual case to use a few simple calcu-
lations and experiments to determine both the capacity

30 of the power units and within which limits the flexi-
bility of the press platen must lie. A good rule for
the calculations is that the height and respectively
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*5 whi ch extended, across the press platen with a spacing of 330 nm TE[;%Q’
were two and two connected to a hydraulic systemw th an i ndi v §FE8
pressure co 0 every tube pair. Both press platens had a |
syst em of bg&égd/ﬁ’f Shi ch wat er of tenperature 92 C 10 fl owed, qa\’dﬁ‘%:lﬁ;@%\%
the press pI atens a tenperature close to the press surfaces of 85,5 C. The
press object was transported through the press with two conveyor belts. By
pressing against a cali 15 brating el enentighe pressure in the different
tube pairs was adjusted so that the flexible press platen was flat and

parall el to thetpehaepRhes¥ Rihd! Serdls FHHAAIEIBY Y asSst codé BRous4BakPa.
20 The press o\t,)\#fg_ct vvas .a core of lam nate oriented m neral wool of

rockwool type hi5kSdEh&MmeFest- 90 kg/nB, the val ues of the density is
normally for this case 70 - 120 kg/ m3, commonly 90 - 100 kg/ nB. The binding
agent concentratlon was in the exanple 2,5 % It is normally 25 2 - 4 %

The press obj ecFRENENRROFtING SHUCITS agadnal whigh q}é@/é?o‘&‘hrbﬁf‘-ﬁt& des.
The thickness ofyukbBeakatRayde & D1FPN RN FrdnaARsk10 kaden &8 bBamat her
side. 30 In the exanple thé | ength of the press object (a future sandw ch
el ement) was 7 B¥aRBYrREPRNGimdras 1,2 m Lengths of 6 - 10 mare typical,
but the el enent 1 1 EEB 2003 WO 00/I8576 PCT/ FI1 991 00808 15 nay al so be
nore than 10 mlong. The width is normally 0,8 - 1,2 m Between the
sheet-netal | ayef &he pPRwegouaifss aaregled@r@altsﬁer et cHheinsive eprot-a

t wo- conponent pg|,yur e glu S ¢ j ect,

t he appropriate %%gsgg’?gg wg'rteqlgrr&) %b]%a ?Zlé: %Iﬁéﬁéﬁfﬁg

curvat ut@ of thevegyebadignoinghen0, 12 m@urhr@ridetdw@em#mtzeﬂqe bEf webe t he
surface | ayer q 5 al enent .
The pressure o?ﬂgﬁ ng{%}&%l g@%r 2%? léI%toﬁg’n\é% di nst eeaga‘rarelga{s %%] ect was set
to 35 kPa, afterowhichtthe pn:&sfam@lpr chsutr evieryt lmugiowssw 155 urdms sit uat ed
on di fferent posjti ess platen was controlled so that

possi bl e | ocal g%é?ggﬁogég rr%%%tlﬁ’lr's val ue stayed within the aforesaid limt
values. 20 Figure texts The invention will be described in detail with the

aid of frgures e r|nC| e of, the nve t|o e | Iustrated
W th rei%rence 0 flcaf}%role ?% h:’ fiﬁpftle r1‘1‘ grap‘ﬁl%%y
representation uhlbnasedbodrfrmmayaamer ulydgaudltche tlhevaﬂjumtmélme B8

straightening o exi bl I aten_h been.made w d h nits,
i.e. the press %?‘g ﬁﬁ'higspﬁ aF(?HtE ?Li‘l" E—‘ eprpelée $a¥\foﬁﬂ after
whi ch t he .. Ppressure medlum that feeds them. If the power units

are of a different type, the size, and sometimes also
20 the direction of the power with which they act on the
flexible press platen, must be measurable, e.g. with

some kind of detectors.

In a press it is normally preferable that the other
25 press platen is smooth, preferably also stationary.

The flexible press platen including its power units

may then with preferably a control apparatus be made

smooth and/or parallel to the other press platen.

30 Such a control apparatus may be more or less self-act-
ing. To make the flexible press platen smooth, its

deviation from smoothness is only measured in the sim-
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11 FEg 2003 WO 00/ 18576 PC T/ FI 99/ 00808 16 press object in pr'nfkﬁbi
be pressed with a predeterm ned pressure all over its area. PossiDb ocal

devi ati ons pressure will then be kept within the |
Pm n by conIW‘gP?’ sgégst he power units 5 individually or in gr ou?gﬁlﬂggﬁé%

2a, 2b, 3 and 4 are all diagrammatic represen tations of different

enbodi nents of the apparatus according to the invention. Figures 2a and 2b
show 10 cross-sections while figures 3 and ¢4 show | ongi tudi nal views.
Figure 2a shows two columms (1) which are connected by an upper piece (2)

and a |ower pregseptatgBe(3hd ARelEobBRClikHANBMRK 1B dﬁpéféﬁéd by
hydraulic cylinders (5) against adjustable stopping blocks (6). In

.connection wi t \PEPRETUBBAE St pERe®Sr kheaplekere liss thengraried| 8i bhatpr ess
platen (7) whi cphlyqRQYRE bRkt 868k lf%le&%ﬁ%qgt S:gﬁir[)pét éte%@ress obj ect

(9). 20 Figure 2b shows a correspon |ng appar that difference
.that the flexible press platen (7) here is arranged in connection with a

lower framewor kg{ilf)) 5 aﬂ%g%ﬁrlgﬁéfxi%e@akr g@r ?'d% MU atlhe‘:_ia%?é? obhgget 25

(9) by the power units gure erence humb epresents a
conveyor with deritay detketorsnowhivéhhaoptdsealobjremtfg®bly Ilasere

sandw ch el enen - . Ll he e sj st,;s. 0 r
surface | ayer (%é?gégé’ag?%agpgéuF %c@a §§§?%?1§%Ib qﬁ%iﬁﬁaﬁﬁ% tﬁg?g is a
core of reorienaedalébgatbdnpmaserobnEed winicdr defivord the ,processligé F E Q

2003 WO 00/ 1857 / 5 199/ 08 ( Betmeen he .sur f ce I s and
the core there gFggTage%g tggé Zﬁh%@% BF&5Rof™ (§ﬂ¥%§1 % 7?%%%39 The
press il18el f coesssés.of a franemork W th colunns 5 (1) and an upper piece
(2). In the lower part of the frame a |ower press frane (16) is assenbl ed.
On this there lies a press bed (17) and a press platen (3). Over the press

pl aten (3) extenﬂSaapressegobobdhhg(&8)thEh&n@@@t@ﬁW‘Hﬁﬁﬁ 1d8g9s eplavds
further over two 10 rolg §1%19% g é art  of tQ&ﬁﬁg&% i S su ported
by supporting rolfeldY (26 it HE ﬁe mﬁ r €28 B @S R pper
press frame (21¢ras puaaendﬁdtsm whtibheaget brgahydidadtveen these and
15 fixed supporting structures in such a way that they
can produce forces which can be transferred from the
fixed supporting structures to the press platens and
the influence of which can be controlled individually
or in groups, and that the press is such constructed
20 that the power units can make the press platens paral-

lel and/or smooth.

To be able to ensure an optimal gluing action it is
required that the pressure that is acting on the press
25 object in the press can be read and manually or auto-
matically be kept within those limits which one in
advance has have been able to determine for the compo-

nents in question.

30 The power units may be elongated with a length which
corresponds to the dimension of the flexible press

platen in one direction. The elongated power units may
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“15 cylinders (22). Fromthe upper press frame a flexible press platen (7)
i s suspended from power units (8) . The adjustabl e stopping blp¢keEs @)03r est

agai nst theg ess frame (16) and are so placed that the et
t he upper_pyggs !?gie (21) when this is pressed down by the héﬁrau?%@ma?

cylinders (22). This press works so that the hydraulic cylinders (22) first
lift the upper press frane (21) wth the flexi 25 ble press platen (7)
connected to it to such a level that the distance between this and the

| ower press platen (16) is bigger than the conbined thickness of the press
obj ect and t he benuepas.bélft cubBionsexir tHyelyandsisc obyethdédy aset aken, by

means of the copnveyor, 30 (11). and t.he conveyor belt (1 be en the | ower
press platen (S?egﬁadtﬁ85¥F8§Vng 6Fé§s%ﬁ%§g;?%éi.tékﬁﬁé?ﬁegﬁgﬁﬁaﬁpic
cylinders (22) poess dewist @envepdlent WRaR0/LHED %0l diigat ed FEBe28(3e

PCT/ FI 99/ 00808 press frane (21). agaj,nst. the stopping bl ocks (6), after
whi ch the pomergﬁﬁF?SOFSTOV%rPﬁeﬁ%gﬁg§§ e FNSSE W WrEssE P ﬁ%en (7)

agai nst she pregsrohyeat trahBveerln9l ked thiee el d pFées bhetengssure
has acted for the tine needed for .the glue to cure, the upper_ press frane

. £, . pres
i s again rai sed>e6RL8St hBepF¥piGRd Fe6R dife tSovierinifake nhks chaRdingo t hat

the press obj eciohdltudhanihas TROWaHY RRGREE WA Lh @L81BAt 1623), can
be fed out. This takes place"with the conveyor belt (18) out ©On the

conveyor (24) aRO¥ReadURBLAPRPUShAL -§ néWhFTEENIMREPIDISTB. {EF An from
the other side..dR:FbOUER HeBROWS BF RPRALFMS FACAL NGs t9r-bherkpyENtion

which is intended for the continlous presSing of a continuous press object.
A contihfious cored(preferabdwi Agt Ehati éft eetA Merarvad| cresApsedtiehwar d

on a rol I'er |in19'1e':é98}1§§9eaagb@@% uRkGh 3 e R 5 é'lg @giﬁgemageure1
comes an upper (12) and”a lower (13) surface |layer made of plastic-coated
steel plate downaheadebpearraabpdupnaghiendondidwbimahudlseebien 8&fore

the surface |aygys br together with the core, the space between
these is inject§% m?%ﬁsa g?gggpéyer 25 (27) fromnozzles (28) . The, in

this case continuous, press object (9) thus fornmed is taken with the

bel t cds.th i t t beli. (18 ith
ts 30 Wiving ut i mfgiFoPrBrEapLd B8 WERR IR e M A0 3T 20)
and the upper beahe ¢P9¢ wnt Romeswdyi whag &he puwesismepbi®dterss (3DFeady

supporting rol '?Iéuég’é’a'b@ge%%&,égg% #ﬁafe%%zﬁ% ZE%%S Lg’%églg /00808

The press itself consist o a col um n upper
piece (2). In theatoeer Phen of Lherbgudaweds thatowsre miesthe rpmess 16)

mounted. On thig Ligssa,pr£88nPEHe(hLke8Rd & B eSA ] & S ddh1ating

20 heating medium. Which medium is chosen depends mainly
on the temperature the press platen or press platens
shall obtain. This in turn depends on the properties

of the glue and on the need to accelerate the process.

25 To be able to rapidly change to another thickness of
the press object, it is preferable that the supporting
structure, or in the case of two flexible press plat-
ens, at least one of the supporting structures is ar-
ranged to take different positions, e.g. defined by

30 stopping blocks. The supporting structure can be a
framework which with hydraulic cylinders can be lifted

from and lowered against the stopping block. A series
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“5 In'the upper part of the framework there is an upper press frane
suspended’' from doubl e-acting hydraulic cylinders (22). Fronltgq *@ﬁ%%' ress
frame suspends a flexible press platen (7) from power units ( %. et
driving andYOMABHS rollers (30) of the upper belt are nount e§CTf{ey/00808
brackets (32) projecting fromthe press franme (21) . The adjustable

st oppi ng bl ocks (6) rest against the 15 | ower press frane (16) and are
placed so that they can neet the upper prgss franme (21) when this is
pressed downwards by the hydraulic cylinders (22). The apparatus according
to figure 4 is dﬂ’%ﬁ:dﬁﬁﬁfgﬁ@lé’&cé Ofaf OB | NHEHS repealrirdtenN@-dd1&- P €SS
obj ect (9) between the belts (28, 29) comes in between the | ower press
.platen (3) and tlien @garatiens e preker ppucknstppring Slaghedasd ko a
pressure whi ch, caus P CQNPEESS i face

| ayers 25 are heat eg:?})a;c E% P%%eépr es(g % g?gﬁéh \%/?B\?c?\ﬁ;f‘r%g&lﬁg&;t m@%\/\arm
‘wat er that cirddlon esliyptbiox®s, not shown in the figure, in the press

pl atens.g During the similta neous effect of the pressure and heating, the
glue is cured and converts the press object into a sandwi ch 30 el ement (23)
which is fed oo gl lidvwe WenvElerilhle)pr&esapdatennorhpreisewvp latisod ment , it

is a question ti tio t Cct_I:S, . r j 1
WD 00/ 18576 ~ Q%W%W%o%sﬁ%t ﬁﬁ‘ﬁ%ggé %F%&il“%ta%gea%%neg%.e Thi s
cutting appar apaesss adgieatncl tivke doowet heni ngentisonbandoudlal-sectnotg sfwwn i n
the figure. 5 The apparatus accordi to figure 4 can also be,used .for
pressi ng prepa &?tdi ont G HudE p?%g’g %%?L%@?PPHEH"S@PHCSF \ﬂﬁstcl‘?lso
consequent | y dees ruadt idepefwkress t he press | ength of the | am nating
apparatus. The prepared press objects may be | onger than the press, but
they 10 may al so be shorter and may then be fed in closely after each

ot her. 1 1 FEhe2QeRrdll o iO-addAhtigédislylapp@Oable to a situa-

tion where the core material is made of mineral wool,

preferably lamina oriented or otherwise reoriented to
15 give better resistance against pressure loads orthogo-
nally to the main plane of the core. Mineral wool
cores of a lamina type and structures with properties
of the same kind show namely to a very high degree
that problematical picture which the invention starts
20 from, especially if the density is relatively low, as
it should be for economical reasons. Choosing mineral
wool as core material is often due to the fact that it

is cost-efficient, perpetual and shows good fire prop-

erties.

25
Other core materials may, however, be appropriate in
special applications, e.g. polystyrene cellular plas-
tic and phenolic cellular plastic.

30 Example

As a typical case an example is shown of continuous



“Clainms 1. A nethod of connecting surface layers (12, 13) and a ogg &&Iﬁ) to
a.sandwi ch el enent (23) through putting together the surface |A§e B t he
core into a%ﬁéﬁss%obj ect (9) after adding a glue |ayer bet V‘%’l‘/ﬁ@%&os
whi ch after I'S 1S subjected to pressing in a press between two press
platens (3, 7, 11), while the glue is cured, whereby at |east one of the
press platens (7) is flexible and is acted on by several power units 10
(8), which are arranged over the press platan (7) and which are arranged at
a relative distance fromeach other, which power units (8) act against a
fixed supporti ngrstaaictqirin (s, pddgs aitch aa pwesking pergshr ef( B) mi.s TaEpl i ed
on the press object characterized jin 15 that _th re obj ect i's
subj ected by ne%lﬁ)?ec# %%eessp(ﬁ\g?‘t%#g t(%? RoE%° p‘?’%@sﬁ}gxé\ﬁ??h@éafegt%
certain conpresdiower wdd wiyghdlefTiespower timikaesstwabar ehy thexikier

units (8) during_the pressing are controlled, individually or in _groups, so
that |ocal devi %trieogr‘?s PF Eflb?ﬁ’?cﬁueltp? e%‘é??l%rtb’r%%sﬁ'?’éufwrérgaﬁegtﬁ \H“‘#%Sh
predet er gi ned i RitAroH|ext{dider to PN i tr LEBXPI £EPRCIi VAl %) spadind

met hod according tq claim1l, characterized n 25 that the_power kj&i_ts (8)

before the presSifng 3% domthey IMRES F9AAPS THy FPRECEREAf FexPOIY press

platen (7) becogeaudlliat sstdm efeibdy shéOvPdnal | gteduiBecehieblptess
platen (3, 11). 30 3. A method according to claim1, characterized_in that

the allowed val G¥SFRT HURE RAA%t iBRED (8T 17 €21F A r 8s4RESEPRLf rom t he

i ni mum pressur g @nn)o@%f@émtwwfcrva&fe@&%s@rgEﬁﬁé) obs °gel ect ed
so AME(VDED SHEE WO 00/18576 22 1 1 FEB 2003 PCT/ Fl1 99/ 00808 that the

hei ght &P | ocal fdlomesti okl ahdBave Jee iR%8SS dehrtheRrs 3 obQFNPREAEYEEs in the

surface of the press Yy adle ?&ggepgu}%g hah hesthwusand of the diameter
of the aforesaid roughness. 4. A method according to claiml, 2 or 3,

characterized in that press platens are used of which the other press

1, 15 [ gdt s M s it £

characterized in that press ™ are frexible and
are separat el y wétdd top sponapaalbgdvier RBinipxessina haeinagapnselii-xed
supportiygg strugtu detnd i r r i.ng can be
15 adjusted i ndlgvi_(ﬁgﬁayor | ne gr}fr}%)éjugs 6&%%%%%@%%%?%?%8& gagieai m 5,
characterized | paist wase asfifusitedisa Hhgdovidre ubl exible cpressl bédtes t hat

both flexible |_gt I ndfor, fl at.
7. A net hod aC(IC:)g’rgl i ﬁfgatq:oedgﬁiy clai msealgﬁlcg,é%aétg%%grﬁ%%s ?%ffgfigtﬁ tgé;'eacuri ng

of the glue durprgssiadprrssiswyeacti &P w 140 dePaccel erated by heating from
one or 25 both of the press platens. 8. A method according to any claim
above, character ized in that the press object is taken continuously

t hrough2@he pr eFhebprrsen abjedielwsss andateatof heantirate oriented min-

eral wool of rockwool type with a density of 90 kg/m?,
the values of the density is normally for this case 70
- 120 kg/m?, commonly 90 - 100 kg/m’. The binding agent
concentration was in the example 2,5 %. It is normally
25 2 - 4 %. The press object included a plastic coated
steel plate layer on both sides. The thickness of the
plate was 0,5 mm on one side and 0,6 mm on the other

side.

30 In the example the length of the press object (a fu-
ture sandwich element) was 7 m and the width was 1,2

m. Lengths of 6 - 10 m are typical, but the element



.30 tance between the press platens is |ess than the thickness_of the press
obj ect rand the belts together WO 00/ 18576 in an unl oaded coﬂdifEBdmm23 1
9 FEB 2003 PCT/ FI 99/00808 9. A press for connecting surface |ayer 13)
and a core Wﬂﬁ“’%sﬁ%an el enment in which the surface layers 5 aﬁ)é%fwﬁ%g%«]:og?se
are assenbled to forma press object (9) after adding a glue |ayer (27)

bet ween the surface |ayer and core, which then is subjected to pressing
between two press platens (11, 3, 7), chariagterized in that at |east one of
the press platens (7) is flexible 10 and is acted on by several power units
(8), which are mayanyed betweea thenpresm pbagenThe) WAkt fd xeskwapperting
structure (4, 10, 21)_so that they can produce forces which can be
transferred frot€he %i%eﬂ'supporting structure to this press platen and
the influ 15 ence of which can be controlled individually or in groups, and

that the flexibility of the flexible Eress pl aten has been chosen jn
relation to thePpbefenokher ShRETpBRERL LARYEL 0B tHE SIS YRR PLeet hat

the powes units)gparbghadhuebadikee8X8Et aatlBCRbrIRRHE A0 28 Mshe t he
press object which lies within_a predeternned range (pmax -° pmn) 10. A
press accor di nggt¥ecPhi abPoutchaPagl®Bii zed in that 25 the other press platen
(3) is flat and that the press is arranged so that the power units (8) can
make the flexible press platen (7) flat and parallel to this other press
platen (3). 30 Har mhpsebseaecobdral. t Bhel apRYIprdadcaduadsunes riverat both

press pl atens i £l exi bl n h ot hegr ] 0/ 8R4 REB, 2003
PCT/FI99/00808q%§%ed on?bspgeggéaPﬁ%gmerSgn?Fg,wﬁh@bﬁ aréﬁgﬁﬁzﬁé%d et ween

the prek® pl at epbenadt f vaed<§uppom/nngndt thet afdberencehitettwasn dadre pr oduce
f whi ch f fixed i 5
orces whic Caé]upfa%é ?Eé{;@&r ?Hd ERE {:Qaﬁi !gﬁg aﬁ%g@%ﬁ:te' ', ;&‘dfllt ﬁédllff? to

the press platens an e“Irnfluence o can contro vi dual | y
or in groups, afeicehaf the plewments Theapraagudet bdt thiee fPereibimits can

make the press I : / f 10,12 . A pre rging to
Claimo - 1t PECaE By REER EuifRE! Phe' BBles BedRec AR IR, 12
| engt h that corkBapoafiserowhhehdthenpreasbhgt heekbaxieblia frhes pgweart en in

one dirgction Lpdi,vidugl r ALt it a h. 15
13. A pjr'%e:ss acc%?%?%\gs?%u%Pgéimb%Z,gkgﬁéf%%?eﬁ?ggétl?’ﬁl\% ﬁg'te%tj%te}’ eelllo]:ﬁga ed

power units or pbasenfwasdcentualledessutkatinpbssabéealioaegedieaciaoss t he
flexible press €1§£§nfrom this value stayed within the aforesaid

limit values.
20 Figure texts

The invention will be described in detail with the aid

of figures 1 - 4.

25 The principle of the invention will be illustrated

with reference to figure 1.

The diagram in figure 1 is a graphical representation
of one embodiment according to the invention. The

30 straightening of the flexible press platen has been
made with power units, i.e. the press platen has been

calibrated before the press operation, after which the
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(9), a future sandwich elements (23), lies. The press

30 object consists of an upper surface layer (12) and a

lower surface layer (13) between which there is a core

of reoriented, e.g. lamina oriented, mineral wool
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frame a lower press frame (16) is assembled. On this
there lies a press bed (17) and a press platen (3).
Over the press platen (3) extends a conveyor belt
(18) . The conveyor belt (18) extends further over two
10 rollers (19). The lower part of the belt is supported
by supporting rollers (20).

In the upper part of the framework an upper press
frame (21) is suspended in double-acting hydraulic
15 cylinders (22). From the upper press frame a flexible

press platen (7) is suspended from power units (8).

The adjustable stopping blocks (6) rest against the
lower press frame (16) and are so placed that they can
20 meet the upper press frame (21) when this is pressed

down by the hydraulic cylinders (22).

This press works so that the hydraulic cylinders (22)
first 1lift the upper press frame (21) with the flexi-

25 ble press platen (7) connected to it to such a level
that the distance between this and the lower press
platen (16) is bigger than the combined thickness of
the press object and the conveyor belt (18). Next the
press object (9) is taken, by means of the conveyor

30 (11) and the conveyor belt (18), between the lower
press platen (3) and the flexible press platen (7).
Next the hydraulic cylinders (22) press down the upper
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ble press platen (7) against the press object with

controlled pressures.

After the pressure has acted for the time needed for
the glue to cure, the upper press frame is again
raised, once the pressure from the power units has
ended, so that the press object (9), which has now

10 become a sandwich element (23), can be fed out. This
takes place with the conveyor belt (18) out on the
conveyor (24) at the same time that a new press object

(9) is fed in from the other side.

15 Figure 4 shows an apparatus according to the invention
which is intended for the continuous pressing of a
continuous press object. A continuous core (14) of
laminate oriented mineral wool is moved forward on a
roller line. From two rollers, which are not shown in

20 the figure, comes an upper (12) and a lower (13) sur-
face layer made of plastic-coated steel plate down and
respectively up against the continuous core. Before
the surface layers are brought together with the core,
the space between these is injected with a glue layer

25 (27) from nozzles (28).

The, in this case continuous, press object (9) thus
formed is taken with the conveyor belt (15) towards
the press in between the lower belt (18), with its

30 driving and turning rollers (19) and its supporting
rollers (20), and the upper belt (29) with its driving

and turning rollers (30) and supporting rollers (31).
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frame is a lower press frame (16) mounted. On this

lies a press bed (17) and a press platen (3).

In the upper part of the framework there is an upper
press frame suspended from double-acting hydraulic
cylinders (22). From the upper press frame suspends a
flexible press platen (7) from power units (8). The

10 driving and turning rollers (30) of the upper belt are
mounted into brackets (32) projecting from the press
frame (21).

The adjustable stopping blocks (6) rest against the
15 lower press frame (16) and are placed so that they can
meet the upper press frame (21) when this is pressed

downwards by the hydraulic cylinders (22).

The apparatus according to figure 4 is thus intended
20 for continuous operation. When the press object (9)
between the belts (28, 29) comes in between the lower
press platen (3) and the upper flexible press platen
(7) it is subjected to a pressure which causes a cer-
tain compression. At the same time the surface layers
25 are heated by both the press platens, which are heated
by warm water that circulates in bores, not shown in
the figure, in the press platens. During the simulta-
neous effect of the pressure and heating, the glue is
cured and converts the press object into a sandwich
30 element (23) which is fed out on the conveyor (24).
Because, in the shown embodiment, it is a question of

continuous production, the product is later cut into
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the figure.

5 The apparatus according to figure 4 can also be used
for pressing prepared discontinuous press objects, the
length of which consequently does not depend on the
press length of the laminating apparatus. The prepared
press objects may be longer than the press, but they

10 may also be shorter and may then be fed in closely

after each other.
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a core (l4) to a sandwich element (23) through putting
together the surface layers and the core into a press

5 object (9) after adding a glue layer between these,
which after this is subjected to pressing in a press
between two press platens (3, 7, 11), while the glue
is cured, whereby at least one of the press platens
(7) is flexible and is acted on by several power units

10 (8), which are arranged over the press platen (7) and
which are arranged at a relative distance from each
other, which power units (8) act against a fixed sup-
porting structure (4, 10), and a pressing pressure (P)
is applied on the press object (9), characterized in

15 that the press object (9) is subjected by means of the
power units (8) to a pressure which causes a certain
compression to it and defines its thickness, whereby
the power units (8) during the pressing are controlled
individually or in groups, so that local deviations

20 from the pressing pressure (P) are kept within prede-
termined intervals (P, to P and P to P,, respec-

tively).

2. A method according to claim 1, characterized in

25 that the power units (8) before the pressing are con-
trolled in such a way that the flexible press platen
(7) becomes flat and preferably also parallel to the
other press platen (3, 11).

30 3. A method according to claim 1, characterized in

that the allowed value for the deviation from the
pressing pressure (P) from the minimum pressure (Pg,)

and respective maximum pressure (P,,) is selected so

> AMENDED SHEET
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object are kept less than one thousand of the diameter

of the aforesaid roughness.

4. A method according to claim 1, 2 or 3, character-
ized in that press platens are used of which the other

press platen (3) is fixed and flat.

10 5. A method according to claim 1, 2 or 3, character-
ized in that press platens are used which both are
flexible and are separately acted on by several power
units, which act against fixed supporting structures
and the influence of which during the pressing can be

15 adjusted individually or in groups.

6. A method according to claim 5, characterized in

that the effect of the power units is controlled so

that both flexible press platens becomes parallel to
20 each other and/or flat.

7. A method according to any claim above, character-
ized in that the curing of the glue during the press-
ing action will be accelerated by heating from one or

25 both of the press platens.

8. A method according to any claim above, character-
ized in that the press object is taken continuously
through the press between two belts and that the dis-
30 tance between the press platens is less than the
thickness of the press object and the belts together
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a é%re (14) in an element in which the surface layers
5 and the core are assembled to form a press object (9)
after adding a glue layer (27) between the surface
layer and core, which then is subjected to pressing
between two press platens (11, 3, 7), characterized in
that at least one of the press platens (7) is flexible
10 and is acted on by several power units (8), which are
arranged between the press platen (7) and a fixed sup-
porting structure (4, 10, 21) so that they can produce
forces which can be transferred from the fixed sup-
porting structure to this press platen and the influ-
15 ence of which can be controlled individually or in
groups, and that the flexibility of the flexible press
platen has been chosen in relation to the position of
the power units over the press platen so that the
power units can be adjusted to exert a local pressure
20 against the press object which lies within a predeter-

mined range (Ppax - Puin) -

10. A press according to claim 9, characterized in
that

25 the other press platen (3) is flat and that the press
is arranged so that the power units (8) can make the
flexible press platen (7) flat and parallel to this
other press platen (3).

30 11. A press according to claim 9, characterized in

that both press platens are flexible and that both are
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controlled individually or in groups, and that the
press is so arranged that the power units can make the

press platens parallel and/or flat.

10 12. A press according to claim 9 - 11, characterized
in that the power units are elongated with a length
that corresponds to the dimension of the flexible
press platen in one direction or rows of individual

pressure units with such a length.

15
13. A press according to claim 12, characterized in
that the elongated power units or rows of individual
pressure units are arranged across the flexible press
platen.

20
14. A press according to claim 9 - 13, characterized
in that one or both press platens are heated, e.g.
with a circulating heating medium.

25 15. A press according to claim 9 - 14, characterized
in that there is a belt which extends over the lower
press platen so as to transport press objects through
the press.

30 16. A press according to claim 15, characterized in

that there also is one more belt which is so arranged
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10

25

that press objects can be transported through the

press between the two belts.

17. A press according to claim 9 - 16, characterized
in that the supporting structure or at least one of
the supporting structures is arranged to take differ-
ent positions, e.g. determined by preferably adjust-

able stopping blocks.

18. A press according to claim 9 - 17, characterized
in that the power units are double-acting so that they
can not only exert repulsive forces but also attrac-

tive forces.



