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1 Lami nating apparatus Sandw ch el enents have

been conmmonly used in buildings and in ny years. They were
first used in 5 the formof thin concrﬂ@ m\\“ﬂgparat ed by an isol ating

| ayer, the W&r®/18%#6ry often there was

concrete |l ayers because the core usually c® not transfer the forces

necessary for

hol ding the el enent together. Later sandwi ch 10 el enents

introduced in which the surface |ayers werg nade of thin layers, e.g.

sheet -netal or
arose for rigi
be net with cel
.protection and
core materi al .

times sufficie

n

lam nate. Wth thin and flexible surface |ayers, a need

I'CS ut the need, especially for fire

ani cal connect i orPQISINEWE0§ he

wer e

d%gﬁ gtyggfgpﬁgfg le to transfer forces. This need could

sound |solat|on led to m neral wool beconing an inportant

% Lnapken tdge rﬂéﬂ?éalga\\;\@oﬂfegﬂr orFu'th eﬂggghlht bhil&?@ry

to 1 ncrease | nore custo

to

-change i nst ead ahé nmlehipﬁlboromamheYéab$esThﬁythereofersb thetd tthe nmin

[ bro. orentat i of Srrbet RatBoaiBratd, {aiolt aRa-ALo oy RhT9BTC,

when it is | oadkatbng hbgpeal | yhe ocotrs. pVene cﬁn@arEHere wagl aemgkLhenel

that is not reorie
| am na technlqu%

con?%e hor d%ne%oncr W6t ©bs

S are

a

core

fted F@g{éenbatlon c n_be carrtg out usb gaa so cal |l ed

divided into nathéOemnm1ssuapBy mbub@ aoce toiastdrobhar bundeshaereswn axi s
and assenbled in a n M/shefébﬂgpe con truction. her echnlg aﬁ b
§9/ 00808

carryi ng out th%apéo EntR

Chees hEITaS 76092 GREE - ok ke

Devel opnent haSeBérﬁ@ﬁtﬁDweﬂetDmdéuﬁédngnsmﬂ&hChhe §{1ﬁﬂﬁﬁé31b9ewel ch e.g.

sheet-netal is

used as_a sur5 face | ayer not on]

in
before, but al s6SFTH BAESr° Fbﬁna AYFHBf s© §h|§h%55"%$5€ dRud AR gher

demands on the gaeéityieh tlhenedaﬁa”eﬂlémbnet@ﬁﬁsa@é baybrappeanasge and
especially strength characteristics, at the same tine the dinensions

of 10 the el eneh

959 §0% | FtFtdsearfany %‘F}Pre‘geH%e‘?bb? ebPobE2BPAERsI ons.

ition walls as

The

principle of mapgfass Ur rRgs SA8EM €BuBHEPEMMEL Ofithi EekldlakSpdasetitbed in
WO 98/42503 15 The glue that attaches the core to the surface | ayers
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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-
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-
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-
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

A
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is preferably of a thernosetting type, but it may al so be self-curing or
har dened by sone ot her neans, e.g. ultrasound. In a press operation if
needed during 20 heating or ot her procedure, the surface |ayers a

attached t oWOH®/18¥8eral wool |ayers and the glue is cured. wﬁ@ﬁm“WNO“m
manuf act uri ng sandwi ch el enents, the pressing neasure is usually controlled
by being carried out against a stopping bl ock which defines the 25 di stance
bet ween the pressing plates and thereby the thickness of the el ement during
the pressing. This nethod can give a poor result when using thin
sheet-nmetal, wihsdasktis:such as rough surface |ayers 30 and weak gl ue
joints. Functionally this causes visual problens, because even snmal
«roughness in the formof ripples and bosses are clearly visible, especially
on WO 00/(857ﬁe$géﬁ1&% 09808, S OtrRblda SEORLPaS! QEERY SsallpiBh! engt

al so deterio rates usually is not permssible. To elimnate these
probl ens, the RARTEN B Hruehiehes thi cpRes-BELal hes susedces| ayEHs; the
density of the r Fint t,Cco at etc.
has been9|ncreé§%§§o$é¥%€qé%?f%€%§h%% é?% gg%E?Y%%E 38 Bgﬁ?%% be
Addi ti onal gl uealsw bmn@mhgra@@hlso@mien@@f$esﬁhlshb@év@laCﬁdlmﬂ@hior fire
properties h I e re,expensive,

10 and, beS|degﬁﬂ$%e£?§%%+§d%sé%f%€§(ﬁ%%Pg%%d&%n%%gheggﬁ%?g%fc%gble Not
the | east seri ousrps obf epetils, apperrance axpeespeeliakhgusesehgib tbabe taken
al so on el enent ye S I f this,
extensi ve and t oroug%tb€uﬂlgglg%dégg%%¥?%%ﬂ% éﬁa%eé%eeﬁlﬁg eLng have
given rige to ttiee | @Vemeénosn atsor dicged geJ\On8y 42508 dnenrpraglbosthis
publ i cati on, g ﬁges§éng when needed under heating, is not carried out
agai nst a stopplh Broek®20 to a predet erm ned thickness, but by using a
pressure within a predeternlned range, Pmax - pmin, the size of which is
determ ned by t i ncl uded era

sur face Tayers i PRetgroRs Fh PRReFact B nSeRueYER  hAPRRERPE of ¢ he
interval 25 aretwﬁéekﬁm@eﬂsbde$MD1Hedffmew® pheppseRa: the lower limt for
t he preiging pressure being the | owest pressure needed so that no adhesion
breakage®wi || occur; the upper Iimt being determ ned by how nuch the core
mat eri al mﬁthstamQSgM@élEhaet@tm£@@e£t5hétéuﬁéutaltB@ @ﬁﬁpaeéieayeﬁﬁ

i mpor t ant problen1re i ns omn met hod, WO 00/

PCT/ F199/ 00808 %=iP¥e ﬁBﬁPi%e Er%sg QP BEEIPS E%BebebREp%t|Bé¥|P}so

within these |iwpétsed¥etutiigpoestapliehéed. byfheomne obt ey seasisgntuat ed by
the reorientation of the nlneral ,
ultrasound. 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



wool core, which causes systematical variations be 5 tween different parts
of the core, irrespective of the systemused to achieve reorientation. One
reason for this is the strength requirenment of the elenment. The core

const ruct i oWVMBSHot be destroyed by overpressing, but, on tPE/HPHUSE; qe
the attachnent of the top 10 | ayer nust be guaranteed. The vi sual
appearance of the elenent is also of inportance since the human eye is

di sturbed by even very small bosses on thejsurface of the elenment. 15 Yet
anot her problemw th the pressing nethod lies in the flatness and

paral | el ness of c1pg1RLeSROBLAL BREmeHEYal et BErELEUE! UNES AR QR Sizes
of up to 15 n2 not being unusual, and the demands~often include a

requi rement thatagegiavhars teumldfodehAessraplizgipdeal Tol gdsNisivdld be
l'ess than 0,2 mpyclhe pLg %mB',aEﬁBSa%EnHSBQ' \l% g'r,]s;eﬁgegmm@%aor&bl ens

especially arise wthtraditional presses in i li spl 'aceabl e press
‘pl aten often betbeesuzifaght lpyboat . tR8 FRasinvepnti Shesolinesalhaogflor esai d

problems.with a od d a i . _t ac ing
P ont oPal . uRgety,cASCHIAGIABREREUE BERRRHLDECLE,' BESPEADINAT
be attached to ancoveesgdderotheesniréntedhasnbeeh wdditipnaldandwi ch

2t Teast one GBoBonehssAUBLRTPaY, BobBonBR, bPAIETABRN, Loaiatd " M T

flexi bl e and i srastiéd bowkyemaiy poferiom £3ret beopefitiesce Amotweirch can be
controlled indiééggaLly

r.in,.arou it _then. being.pos_sible to.control
the pressing pr résiﬁ91 FfFQgeHFgéuﬁgrnggfth@u%Peggrﬁl§F§Fn§ﬁ3€keep it
wi t hin tlbe af or eadi, dbkisides , Piax repiiln. iknofffiens nopl epbderbodigierir t he
ot her press platen.s fixed and flat. 10O Before pressi is perforned, the
power units arepﬁgglgFF%iﬁdj@?geﬁh§ol?ﬁﬁf ?ﬁglppéxPEPbE%Fb§§'pﬁgpgn becones
flat and preferably akpenparkel mehst@eshBagkheb pecsakphat@so kor dlk-s
pur pose the power uniti bIe-actinghgln sonme applications it is

.may . be 15 doubl.
preferabl e that "68tF B égg bPYEeRS QBElPPEXVSP G Separately acted on by

several power units, the influence of which during the 20 pressing can be

controllLed individually ot in _groups. Then the press_ platens can be forned,
in the fr st ingpaﬁgﬁ aﬂﬂhtaoéquéE'CF5§§p§éHFiGH% BHORONEEs ST ESens nust

then be bent inahleexper itehest haReaBdehy mbbe  2%hs 2ME hakRuRlivethe igdeenent
t hen becones accordingly curved or done shaped, which nmay be desirable in
cer to the invention according to WO 98/42503". According
to this publication, the pressing, when needed under
heating, is not carried out against a stopping block
20 to a predetermined thickness, but by using a pressure
within a predetermined range, P,., - 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,



taro applications. Partly these dome shaped el enments give an architectonic
effect, partly the done shape neans that smaller deviations from an
otherwise regu 30 lar plane will not be as clearly visible as in the case
of a flat eWeni98576 WD 001 18576 PCT/ FI 99/ 00808 6 In a nor malPCITASR/Q08ES

i nfluence of the power units shall be controlled in such a manner that both
flexi ble press platens becones both parallel to each other and flat. As

af oresai d,

the aimcan be el enents, which ; have curved cross-secti ons and

in these cases the press platens nust anyway be parallel. By continuous

pressing, the optd Ml UAO%0Let 1 chie e TEG b6 KBBL PSS Platens Lo

be flat but conver1l0 gent or dive

an opti nal ue effect it is

.necessary for twetlpirsshesatbinite exertthe ppessarelagannsThehprpbésn

object within
determ ned by t

(1 FRERT ISt Ay e, e dEL A 08t NS B TRER e

owe ress IS needeé

‘tearing apart tumokormee, twiohch achesevesysati¢maeionrl | vaniabtons, band t he
upper prgessure,_Pmax, .i eterm ned by.the c ition .
proporti%nalitth?%?td%ff%%%P%OP%F%%ﬁ%$igwen%$9§0 %ﬁ%%$6%8£?§3cﬂ£th?he

limts are,
al so, when the
that 25 the ra

at dneiam buoadessd , adirbavantednient espect | Oeéyrebaont ey may

actic ossibilities in a specifigc case all RS set so

A RO R Phgth L8l (e BpdBE b e 8Tl RE, |

becomes Pmin + ¢h2d dofHmexctidin mistandot Hee uppstrpyedsbii averpeesses Prmax
- 0,25 * (Pmax Pnin). In nost, cases it ig bot h gossi
CRRT | e

accel erate the tifi g bf PhetBFuR

heBr 2553 %%ﬁggggggﬁgggghgatﬁng

from ongoor botlapérthesPries sqpsddensedependi woshélt hepearanceubtachel ayers

on one or on two. sides. Gher t ges of acceleratin
PCT/ FI 99/ 00808 18815 §% #LSRoRSi

g effect WD 00/ 18576
HEPRHE PR A RGE ohRE NBUBARr §¥Berf Sof t he

glue. It is undgist@ped!biteténtPery ShL1BULHAEEs| BN EFBeOBURrRBENOSI des of

the core,

the heating or other curing accelerating influence nust al so be
doubl e si ded,

otPerefeBert-is enough if it comes fromthat side where the

surface layer is situated. 10 This potential acceleration allows a sonewhat
sl ower glue to be chosen, which nakes the process |ess sensitive to
di stur bhfices, WAFY e2RHaFReHi PrARLpRovlER i VheyPregeingemehBogl béePsifapi dly

cured when the press19Phest ahdcpsyalSebhéyatod PrEWeeasthg1REERS . pl at ens.

20

25

30

Usually the structures are huge, sizes of up to 15 m?
not being unusual, and the demands often include a
requirement that deviations from smoothness and
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.

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,
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



15 Another way of utilizing heated press platens is to cool the surface

| ayers 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 accel erate the
curing of tRNOMVISS76 s to preheat the surface |ayer or |ayers, PGHF@M08a% be
done by blowng in warmair, by infrared heating or, when the surface

| ayers are nmade of netal, by in 25 ductive heating. Irrespective of how the
accelerating of the curing is done it nay be advantageous to be able to
adjust it over the surface of the platen or platens respec 30 tively. It is
al so preferable, .ipn the _case_of heated aten.or _pl.atens, tg be able to
detect the t et allreSEFoenR AR Ents: Pt ALERT S: aRe ARaSRERR AR Bdmper o
WD 001 18576 8 tmarpyi podest nhbhtusedthPCIhF188h08868 Wwhecheatinngpeoiconke
surface platens_nay,al.so_he made.in a_separate step _before . they are fed
into the press.t§°¥h?§ ﬁFEFVEBBBIgghPEVégo?ﬁgPpBengFigbeﬁepﬁﬁgé PReer nal
-tensions and respbtéi vel ygoabasyedhdi pesssong pretbarsuihade fifayens by the
heati ng can be di ssol ved and snoot hened. 10 _From many pojnts of viewit is
advant ageous thﬁ?rFﬁeogrEgg BBFEEtpigt?Faﬂgﬂo#FEH &angﬁhéﬂsF  hrough t he
press, partly bggagégaadhughgtspp%guct@qp,speed can be achieved and partly
because el enents can al so be produced whi ch are | onger than the press or
vice versa, 15 allowing the press to be kept short. Continuous production
is possible in tWworHaysimBlbBer eR¥oRiARALT PHeSBPAERt BrEE8SH1aRERCtE Of
certain length before the pressing or by preparing a contihnhuous press 20
object. In bothféé§@s?n?héiétare t hen taken continuously into, through and
out of the press. To achi eve continuous production in a press with press
platens it is required that the press object be placed between two belts.
For a press objBeforfRaPressialensSt BE6hghNeg, t hBepPeysTt BNBESsahCetSed to a
pressure, the di nggQ- epat r e t han the
conbi ned thickné§g9o§QEE§Eg§e§g ggfgcfﬁgngkgﬁgﬂggryggfﬁ %gﬁﬁpbg ed

condi tion. 30 TaempAvéhekoandl psefonabivisadspressatdelcoansbe nghedr f ace

I d | :
b?gﬁéﬁt atnoggt ﬁg{;’f?ggaﬁ@aﬁkﬁ@%r""eﬁig blgpSYE EAGEpLAXET SindRd WG fare are

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.



WO 001 18576 PCT/ FI 99/00808 9 press object after adding a glue |ayer between
the surface layers and the core and then applying a pressure between two
press platens. The press according to . the invention is characterized in
that at | ecaMOWABSHHf 5 the press platens is flexible and is FATEIOUWR,
several power units, 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, 10
and the influence of which can be controlled individually or in groups. The

power units mayyhe, Oﬂ?ﬁmgﬁGH%géiEhQriﬁfﬁu L& Co %VP e BollersSLfRLE flexible

t ubes or cushi ons, proper pls on-cy appar atuses. There
are al so ot her @b@klbbél@@&SrOIheé ihespohea mannsrnayabebbhheédedlsplndles

or eccentrics, © th [ ni p

flexi bi 11ty of The Brved uaFefs SHORbFCIBE Pettually el Brosit be
.so flexible thaAndtﬁléornAsaafbeesaadgedheoasmdeaabbg mﬂemenhesewhmches

t hat thespomer uni ts _can $r t he othgr.sigﬁ t he press ﬁlaten nmust
be rigi d°enough? % pFabsh ?B%Sghﬁ?% b%ﬂﬁsa§ 1P &1'R8%i F°PRE 5UFface I ayer
of the press obpeets ghesensumibst nahyway bbe agapatllelo the properties of the
press object. To one versed in the art it is probably possible in an actual
case to use a few sinple cal culations and experinments to determ ne both the
capacity 30 of Bhecppwehusnstprasdingt htRewbpeimbl nthgihgeot! eke bilkiety of
the press platen nust lie. vébgood rule for the calcylations is that the

hei ght and respBeYivefyLire OPE887 6P PETPRF 00P 0880818 PHE GEPVRTSf t he

bends sheul d beg@ﬁtnyﬁtdgogrégﬁgsand of its dianeter. The supporting
structure agai nst which the power units 5 nmust act nmay be a platen or a
framewor k made of beans or corresponding. If the power units are el ongated,

e.g. they are pressghecpesRsl flubsSepreterabl estHateg¥aLy ebrpesei bly 10
every pair of themis controlled separately. If the power units are not

el ongat ed, but BFesarPARGRES| ROr8WeIti ¢ PEXEpPeFer aspréenehatNBVBF$#SSuch row

is controlled ssle?éééewth;é %P@dee@hwhéanglﬂy@g benagaptadihe tbgekype of
power unit used are draulic, the adjustnent is
15 limit is determlned by the lowest pressure, Pmin,

which is needed so that when tearing apart the connec-
tion, adhesive failure will not occur, and the 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



naturally perforned by controlling the pressure of the pressure nmedi umt hat
feeds them |If the power units are of a different type, the size, and
sonetinmes also 20 the direction of the power with which they act on the
fl exi bl e pr®Xx00488t6en, nust be neasurable, e.g. with some ki rRETHFI99/00808
detectors. In a press it is normally preferable that the other 25 press
platen is snooth, preferably also stationary. The flexible press platen
including its power units may then with preferably a control apparatus be
made snooth and/or parallel to the other press platen. 30 Such a control
appar atus My Be AL fs@lhe Codnof5cz 88 ddend fn the LngrhbterPpess
pl aten snmooth, 1ts deviation fromsnoothness is only neasured In the sim
WD 00/ 18576 PCIVim oBl@®808 11 pl est case and the force with which the
different . power units act on the platen is then varied so that the
deviations are sufficiently counteracted. 5 Such a neasurenent can be nade
-with dial gaugeb; =% ectdexsioddt echarsibrthetd apeisatrfapeeleyabbyonser
optical ,.systens., ,The. nreasugi can alsg b de with a_galibrated press
obj ect m%ich be %ﬁ% %ﬂ%gﬁfaéeggeigbg?brggﬁe?%a aken”tn %ﬁ?ﬁecBFégg and
makes the settiagcdDermisiey . ihhl et e ssustc cal b nge t dotibke i avdati onthet h
press plat ens may. be flexible and bpoth can be acted on_by. evekal power
units, which af%r%}§%nb%dl%e?3% thestt ang"9% ???@dtgﬁbp%?a?nﬁ §tFuctures
in such a way ttta¢ shejacanlpyeduce §dreesedhi ch can be transferred from
the fixed supporting structures to the press platens and the influence of
whi ch can be controlled individually or in groups, and that the press is
such construct eth?29 pdweént hel poavesl erd t Sog adl eke 4 heopewhstpbabeas
paral lel and/orﬁinnoth. To be able to ensure aﬂ%optinal glging action it is
) c 23 obPec

required that t r e SR CRABEN | SWREER MERIRE t prESse PERAT he

press can be reagvango n@NgightyaRtefUtGHBL & CAA 1 N RenKePt pybliikRiihege [imts
whi ch one in advance has have been able_to determ ne for the conmpo nents in

question. 30 THECGBWER GRF (Sl WRy: Ber 2P bhbut @dFof (Whan| BAGL RTRAPCRP-
corresponds to §&er diRasaPN: 8f s1h8af@Xbot e bl e85 PhAESE bMapBRsI rection.

The eIo?gated power units may
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-



WO 00/ 18576 12 PCT/ FI 99/ 00808 be tubes. If cushions or hydraulic cylinders
are selected instead, it is a beneficial to place these in rows. It is
conveni ent that the eIongated pressure units or rows of individual pressure
units are 5SWAYMOHARHEd transversely to the flexible press plat dT/HaYWE t he
typical need is to elimnate its bending longitudinally. In nmany cases sone
ot her design is nore advantageous, e.g. a herringbone pattern. If a
controll ed bending of the press platen is preferable, 10 and preferably so
that it gets a curved cross-section, the elongated power units or rows of
power units nusguf@stgaglggrggu@g@ed in the longitudinal direction of the
press platen. 15 Usually it is preferable to accelerate the curing of the
.glue in some way when the press object is already situated between the
press platens ifnd hee R 85§ by bﬁ@tgagfaééeglateﬁé heguLied kBahagaeinl the
press platens or both are heated . a circulating 20 heating

medi um Wi ch nedsePaTatendsen h@é@h@sthﬁYn@?eoﬁe@hént@nﬁbﬁapﬁﬁésthe press
platen of pres ﬁt@t@fflsgfét Qhakpe Jiheri Pehdt (i dependssaniterpal
properties of t | ue and on the need to accelerate t e process. 8% To be
able to rapidl ytmngreswndm:oehpecthveky\e@samed héiperssonbj eft thet is

pref erabl e t hat p g t . iLn t a erX|bIe
press pl atens, épfegétf%%%fgfb éHéu%%%?%ﬁ%gég?rﬁgtgr%goﬁgeérggnged to
take different posothemsd.e.g. defined by 30 stopping bl ocks. The
supporting structure can be a framework which with hydraulic cylinders can
be lifted fromand | owered agai nst the stopping bl ock. A series WO
00/I857BOPCT/FIEﬁé@Oﬁ@ﬁylﬁonﬁtstoﬁpbhgwbiocks a@mahéagsedsfnhaditherent
production situations t er_such stogﬁ % g ﬁ Ed %hat
easily can be adfTS¥ ﬂb?% df?fﬁtﬁﬂ?p%¥5 R hng??ﬁ Yi 5 §°u§ T5P81 1 ow t he
flexi bl e press ptasen pﬁrDIﬁSBe@ha§@n§ mngn@ﬁngfod@cﬂianthpuédacaﬁtbe
pressure arisin% agai nst tge %reis 0 %ect unlti nuEt be

doubl e-acting soCEhaYefnaPdcBArhdY BRFFUSHPE eT EFSF@E forte8€pRt°al so 10
attractive forcgscedhghisdNeatéoloh§e advRah ageeusty¥sapplki cabkevkesa,
situation where the core material Is made of m neral wool, preferably

| amina OFi ent ed®ot OBtARr WPSePTE8Pi EAtRE FEPE55PTE- better resistance

agai nst pressure |oads orthogonally to the main plane of the core. M neral

wool cores of a lamna type and structures with properties of the sane kind
show nanely to QQQE%VUHPéhPHQGPéél?HatSpP%%?é?%?lE%ItBPCWﬁyé wRirERSEhe

i nvention start§y2§rép9ﬂ1n§39§§aagta %heégeogféétéYOfScéﬁtaﬁhVQEMgEﬁW as
it should be for econon cal reasons oosi ng m neral wool as core materi al

is often due toPehereathet REESPENGSOEORY - RFEPRY ERY, 2 pEPPRELBHPUENBLSHEWS
good fipg prop &h§e€e. ZR both cases, these are then taken continu-

ously into, through and out of the press. To achieve

continuous production in a press with press platens it
is required that the press object be 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



O her core materials may, however, be appropriate in special applications,
e.g. polystyrene cellular plastic and phenolic cellular plastic. 30 Exanple
As a typical case an exanple is shown of continuous WO 00/ 18576 14

PCT/ F1 99/ 0088188 %sing in a press with a working length of SPGH/FIYR080%her
press platen of the press was flexible while the |ower was rigid. The power
units between the flexible press platen and its supporting structure was 15
tubes 5 which extended across the press plgten with a spacing of 330 nm
They were two and two connected to a hydraulic systemw th an individual
pressure controbreese&sgéct‘cua@te@ baaBabhaPLEss @%?E?nﬁe@@a@e%n ¢iHat er nal
system of bores in which water of tenpefature 92 10 fl owed, which gave
-the press pl at eA¥rhacenparardr angdl 6be Forehangr ébsnsappayésndor ¥3eH-C. The
press obj ect vag,tagspRebadehir gials! BEaPLaS? WhnphbuasCapyererells. By
pressing against a cali 15 brating el enent the presgure in the different
‘tube pairs was BBfuspEdnsadonhas ctherpregirbredpiasshpkasénlwasts cae @id
paral | el sto the.ALNGEEBLCSTaRLALCTSAE1 BxPEESSLAG RECIRNER B 80 wehl kPa.
20 The press object was a core of Faii nate oriented mneral wodl “of

rockwool type werhlapdwazi tpibk, 98hkghnBavehbeeal aryaofethbetmesint yhies
normal ly for thj S - [o]A® C nLy. -.100. k . bi ndi ng
agent concentra ?S%gmgézgﬁntéégegaﬁp 8d29g5§?k¥%%gsSﬁ%&ﬁﬁF&%ngg }%%t4 %
The press obj ecthepctadepradpkastoetcesatkdtsteal bpl atrankdgeredn frotrh si des.
The t hi ckness OL th .glgte was 8.5 on _one sgde nd 0,6 nn1§n t he ot her
side. 30 In the BRanbrEc REEPERGTAS0P S HEE BF Be5O0b 68t PESPUELAS i ch
el ement Jowas 7 andndhehénfildehceasflwBRioh bangbbscohtolldd rmarie itypi cal ,
but the el enent WO 00/.18576 PCT/ FI 99/ 00808 15 nmay al so be nore than 10 m
long. The widt h3t$Yn8Fnafl §T69BS: 1,2 m Between the sheet-netal |ayer and
the core was a glue 5 | ayer which consisted of a two-conponent pol yuret hane
gl ue of about 17g g/n2. For .this QLESS Ebgect, t he appropriate_pressures
were Pmin = 25 kP§ BAYSPnHRILSSHANPRS PhecRPFHMEFECoPTt RETG U Enent was

<0,2 nmm m and t hgpagdhergnceihptveenekhvlsuchiee bayetusandnishe mer e1\was
adequate over all sur face of the glenent. The pressure of the _flexible

press pRaten agRFRBETt RESHPBSSYSBPEEE RRBALBLULES3STREZS A€l ch t he

pressing pressupeher pbBespBWRAtiBsUniThessthuapedeenuditkemant Heositions
over the press glaten was controlled so that possible |ocal deviations from
this val ue stayE8rGPERFNSPABA&LSr 8EaPICPPAFLCPal GEsthey 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



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 diagramin figure 1 is a graphical

r epr esent at VYA 0Y¥858he enbodi nent according to the invention. RGEFIIE00808
straightening of the flexible press platen has been nade with power units,
i.e. the press platen has been calibrated before the press operation, after
whi ch t he WD 00/ 18576 16 PCT/E' 199/ 00808 press object in principle can be
pressed with a predeterm ned pressure all over its area. Possible |ocal
deviations fro [ SsHr i e e -t bRt | ir X -
Pm n, by contrgFﬁ?nge?Eg %gmgng%%?EQSQngﬁéi%Ea%%yﬁggti%%grgg%ggagﬁgures
.2a, 2b, 3 and 4o&reétgl Hidnggranmatic represen tations of different

enbodi ments of the apparatus according to the invention. Figures 2a and 2b
show 10 cross-sections while figures 3 and 4 show | ongi tudi nal vi ews.

-Fi gure 2a showsTheosupbarhsdnglstwhicthrar sgeonsecwbdchy ths poper pindde ( 2)
and a | ower pre I n ) v A er_fra r ) r

hydr aul i \§ecy| | nRgst ?&? ‘é‘égi R&t Qaé?ﬁ‘sé?gbf% 8t %%%?‘ﬁé@%ﬁog‘e?%ﬁ%%“@
connecti on w t horheouppepohiddamgwor k (4) there is an upper, flexible press
platen (7) which by power units (8) is pressed against the press object
(9). 20 Figure 2b shows a correspondi ng apparatus, but with that difference
that the flexibllé phespopkat ani€g) aer elbagacedngedg.ntheyneats gres-th a

| ower franmework 810) and is,pressed fronhghig agai nst the press.gbject 25
(9} by the poweP3ufi PESESY. TFnifi BurLe3aPifeFBAte SNGMEePT( PSS Siesent s a
conveyonow th deierggpeall efstaemMisChoatpbeisdobiepatrat@)ly .a Mffuttie
sandwi ch el enent s 223 , .Lies. The prgss 30 Bbj%Ct consi sts of an _upper
surface |ayer (P2VSandlatFofef BQFf 8CENPATER (PY BECWEETWFCh fhere is a

core of reorienteds,eif. ikapiredeetbent elatMenergl swedl row®0dckB8576

PCT/ FI 99/ 00808 17
trolled separately.

15 The controlling must be adapted to the type of power
unit used. If they are hydraulic, the adjustment is
naturally performed by controlling the pressure of the
pressure medium 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-



(14). Between the surface layers and the core there are |ayers of glue,

whi ch are not shown in the figure. The press itself consists of a franework
with colums 5 (1) and an upper piece (2). In the lower part of the frame a
| ower pressWQeH857616) is assenbled. On this there lies a prcRGI/BEY0(8IY)
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
| ower part of the belt is supported by sugﬂgrting rollers (20). In the
upper part of the framework an upper pres rame (21) is suspended in

doubl e-acting hydraulic 15 cylnders (22). p ress . frame a
f1exible press %gg?gnc?ﬁ? ?gxstgﬁeﬁaﬁéef%bﬁg &é?ﬁ HHE ¢ %er?ﬁé adj ust abl e
.St oppi ng b|OCkSpéﬁérrEBEtagaéﬂSbnthhelpmateﬁrESSthéﬁnEa£16ﬁ and thiae SO

pl aced that the an 20 peet t ress_frane when this is
pressed down byg?ﬂ gﬁ VirhoPie 6§F|ggg%%g%ﬁﬁflyTﬁPganﬁégtﬁgrks so that the
-hydraul i ¢ cylinders (22) first lift the upper press frame (21) mﬁth the

flexi 25 _ble press, platen nected to i.t to evel tha
il o1 anaoShet waeiieh 8 LRasuFREahnra, BecRai: bRch16Tar Bl Gser s 1 he

conbi ned t hi ckn65sca1 tbeeptoss obj eethaddribalgopyeyeirabelt 1658y Next the
press object (9) is taken, by neans of the conveyor 30 (11) and the
conveyor belt (2BYICRErwBERACERE-| GRer MBREVEIDEAFRR A3FOaRE MRESE Mafip| e
press platen (73.c B:'%brhhédhggééb!'bﬁ é&tlmsi@&ﬁ bEe2brBr ens gewaelshe jupper
WO 00/ 18576 PCT/ FI 99/ 00808 1 ress rane 21) agai nst the_ stopping bl ocks
(6), after whi cﬁt@ﬁéeﬁomrtaheflsl{ley Fh?thé?sﬁré§§ nakefs| EREbEELFAESS
platen (§) agai ggkithe press object with controlled pressures. 5 After the
pressure has acted for the tine needed for the glue to cure, the upper
press frane is again raised, once the pressure fromthe power units has
ended, so that tﬁeap§§é§509b86£d£%§ t¥EED hASAPY-AOLBEROPR cRSRAGM-Ch

el enent (23), can be f out. This"takes place wth the conveyor belt (18)
out on the conv@?érm924Peaﬁ1§héb%anéndlh@thhaﬁnabﬁeaﬂpﬁdsQnabVE@ﬁVt9) is
fed o rom & Neepbiehogbicuntbel fHi nda2boNS AoBRPALELLSAAEEREN O 0 the
i nvention which 18 i ten ed fTor t e contl nuous pressin a conti nuous
press obfect. Aftmadi supperting eitwcoﬂréanunaBECbraewaEdthHMem@Eywool is

noved forward o | r om: I e in 20
the figure, congsﬁa Qéggé? %?gfegnﬁﬂgaﬁgﬁég %§3§rgﬁg %ggé afg?)¥n %%e of
pl asti c-coated §imed phppertomg anducespesttvetheupragalpiatene @@dllnuous

core. Before th u e r hi t it b e,
space beteen t ie s fenBkraE herRieH be; SUBHRET 1Y, Rl B 1° e
The, in this oasencgnbupaouandpthas bbpepreeg)ishaachocnadtm&ctaben W th

the conygyor be 1 S press_ip_beiwe e b I 18),
W th t2630 drlﬁlag éh ?§@%?nu£9g I8$§ TTB? ghﬁ §?§5§u8%§%?Fﬁg%ro flrers
(20), and the ubpéradebr(2®¢omhth its driving and turning rollers (30) and
supporting rollers (31). WO 001 18576 The press itself (1) and an upper
frame is a lower lies a press bed 5

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



PCT/ FI 99/ 00808 19 consist of a framework with a colum piece (2). In the
Lgyerlpa[h of the prefs :rﬁﬂe §16) nDuEtfﬂ. On this (17) and a p;ess pl at en
. In e upper part o e framewor ere is an upper press frane
suspended fwsfrgwa% e-acting hydraulic cylinders (22). From tJ/EIBeds0%r ess
frame suspends a flexible press platen (7) from power units (8). The 10
driving and turning rollers (30) of the upper belt are nounted into
brackets (32) projecting fromthe press frame (21) . The adjustable
sfopphng blﬁcrs (6) rest agﬁlnst t he 15 Iomerfpress f;ine (16)hand_are
pl aced so tha e : er_p n is_is
pressed domnmar%% %vﬁgﬁénﬁgd?ggﬁ%gggy FnégggaEiggéc%ﬁé g 6§r§ Esggccording
to figure 4 is taosednieatedd0itoiscanbenabisiapetat ppaceVbbrsehenpr ess
olaten (3) and TRESupher Pl SRPBPL BRbsERRTabER TI7 RECPE SIBRERESY to a
‘pressure whi ch gauseson tewtavfhi tadpredsadbnprdestihe sanest are the surface
| ayers 25 are heated b oth the ess _plate ich are heated by warm
wat er t hat cirC%Fﬁ?%%e¥ngﬁﬁ§ﬁg?rﬂgiysﬁ8mﬁﬁ?ngiﬁ§¥g#§upﬁ?sﬁnpgﬁgeﬁ?ess
pl at ens. Duri ngbébsuse nthé atgpilsakbf ieed 06 tbeepimssute and beadiing, the
glue is cured a?d cogvgrts ihe ress ob%gct into a Sﬁndmﬁch,30 el ement (23)
which is fed out®BAttH 183hv¥yo0 (A Eﬁﬁs@?m?noF_Ersﬂﬁﬁﬁggnﬁﬁqinent, it
is a question ohog@nadPaRtiagebeElCEl N, at herpipgbehei patakeh.cf knto WO
obarat b e nehSHoRs b PRASHES: ShehiFoRERRR FOSkao RobreABRALLA 1 1
apparatus is no hesdi nvehtFo o1lfo ‘the
figure.156 The apparpidseps60ydspochofiguserd sapudl e Beodsedetes obr essing
ot depend on ¢ He® pPbSRSRERGLROFEt Wbt APRAFPNE ABpEPHERSnTRE PREbared
not depend on p a p s! ar
Bnd may  hen be pod tn o oesry Ot er ann e har TRt 03T T e oS o i
and may en be fed in closely after each other.
PCT/ F1 99/ 00808 &he ApreshoBlateRonnecting surface layers (12, 13) and a core
f14) to ads?ﬂdmﬁch e!egent (23) tthugP Fg;tipg 5 tggether tre srrface
ayers an e core_ into a press objec after adding a glue layer
bet weenlBhese, UAnehlafierishpzeferahbpetoedceelpratsi hjei Auaipsess bet ween
of the. press. plarena 19 10"l vy B nier B SthcPinch) e ar s e
units (g), mh?cﬁiéﬁéteﬁrbﬁ@@@ebvbhethéepﬁenéapeaﬁehé(¢¥8apueﬁﬁiPM are
arranged al a rLALLNG drALAnce 1LoMgREDeg! DAL WALCREPORE! pUBLLS (8) act
against a fixed supporting structure ) }, and a pressing _pressure (P)
15_;5 ?gglhed_onlagenﬁr@Ssbobpe@re(byétefﬁricgeéwzeb aninhaulghengomer
units urin r - age.: - LN a i ps, SO
t hat 1 ocal devig?%oﬁgafﬁgﬁéﬁﬁé %ﬁégg?ﬁégprﬁségreh¥égﬂareﬁﬁggﬁ %F?h?#
predet erm ned i anethal sefPakratuoePthadrPess Phakenespep2Bsti pébypns

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



2. A nethod according to claim1, characterized in that the power units (8)
before the pressing are controlled in such a way that the flexible press
platen 25 (7) becones flat and preferably also parallel to the other press
pl aten (3, WOQO00/18576A net hod according to claim 1, characteri ZREI/FIAYP0§888 t he
al l owed value for the deviation fromthe 30 pressing pressure (P) fromthe
m ni mum pressure (Pm n) and respective maxi mum pressure (Pmax) is selected
SO WD 00/18S76 PCT/ FI 99/ 00808 22 that theg height of local elevations and
respectively depth of local recesses in the surface of the press object are
kept | ess than e e.di t f e L d ness. 5 A
nmet hod accordingt%égﬁgfﬁgg?ﬂéc%g %gh?ﬁ%rgi?grFégdd?%ﬁéﬁgﬁhpngggglatens
-are used of whithon helbedeions ess pithen $3Jhistopring ahdotkat mayobs, A

net hod accor di i . 2.0 ,w.ch W4 i B e t ens
are used whi chq%so%c% tgtﬂrl%E PAI'%?(}%}( eé%rgdb%r%é@g%%%tg y %%%g%%ﬁ£b§§ggl\’/lgr al
power units, whitdnasitaegaioss. fi xed supporting structures and the
influencg of which during the pressing can be 15 adjusted individually or
in groups. 6. A nethod according to claimb5, characterized in that the
effect of the phowexllowttshe sttamiblbe |Exese phatebodh pressbbkapersstpl at ens
becones parallel, to 20_each oéher and/or flat. 7. A nmethod accorgi to any
ol ai m above, chatSFErTEHN THERRAY 1 HASCRTRRSHYe (Re e BarrRg : hae
pressing acti ompresd blojaccel ehatpowdy ebt $ ngust ope ofleubl e2acbohy 66 t he
press pl atens. %% A qgthod accordinf%to y claiﬂ1abov€b chargcter ized in
that the press OBFectIFY THRMCTOMIRRRRTY TRPGHITHVE hEChressPHE: &R two
belts and that dterdesidd tereses bet ween the press platens is |l ess than the
t hi ckness of the press object and the belts together WO 00/ 18576 23 in an
unl oaded condi ti on. PCT/FI 99/00808 9. A press for connecting surface |ayers
(12, 13) and a s eifddntidn ads eé@mﬁaé&ﬁ@i?ha§ﬁﬁi§é%iéceo| aysisug-and
the core are assenbled to forma press object (9) after adding a glue |ayer
(27) between the>SrVARES | BhRrcare Barerishi th 1A% ¢ @hBFéégeﬂoPB'

pressing bet \Neefsh:éf@rms%‘mmﬁ&@nériéﬁﬁeé, o) ot KEAL A6é erégedehelingl at
| east one of the press platens (7) is flexible
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



10 and is acted on by several power units (8), which are arranged between
the press platen (7) and a fixed supporting structure (4, 10, 21) so that

t hey can produce forces which can be transferred fromthe fixed supporting
structure t MW ess platen and the influ 15 ence of whi ch"%‘é(ﬁ”@gﬂsos
controlled individually or in groups, and that the flexibility of the

fl exi ble 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
predeterm ned rapggst RABX n- aPEBLs1Q4 A Bl Re$kaAREONdNnG H & fClsaiim She
characterized in that 25 the other press platen (3) i$ flat and _that the
press is arrangdlPss Prasst Réapeepfushesprgpscansmikexiid of Wduilsl £hsy ess
platen (7) T1al130d,Pa6aa! belibo ThespBLBe" 1REESS naaked (B Qi1 press
according to claim9, characterize Pn t hat 6oth press platens are flexible
-and that both apsess\pDlegengsnd 24sPSUPFPY9ing8e8 ractadeowalsy 1devrarss power
units, ich ar a e e a ng .t xed i ng
structurgs SO tﬁg?eﬁhg3€ggﬁggrggggggf8?%e§§ﬁﬁ%ck§§§ﬁ%bgl%F§%%fzrregﬁiron1
the fixed suppoetfi Ag0stmmucTheyswegestwhe apdesyoplcansesteand tiche i1 uence of
which can be coptoahkedoLRALK GYak! 4,080 GHAURS o, ARd, LAAL IR M §35 1S SO
arranged that the power units can nake PR press SFa ens parallel and/or
flat. 10 12. A prvesy &cber pang .t Bocthapme8s- plarenisahact emi Zedarmatlhat t he
power units are elgn ated,.with a Ieggtg th%t corrss ondstto tG& dijrensi on
of the flexibl eSBPESE SFaPERPnBnENAFFH¥PFSH 8F FENBSEA NG Viddudl
pressureouni ts Wibledycwhdchengik. the pIesA pleasenaceortedimpeiar e m 12,

characterized in_that th elongated Egmer unitgsor Lows of i ndi vi dual
pressure units Q}QSﬁrFQnSES REFGSs SURL3FPEXPHI 85presS-pl aten. 20 14. A
press according to claim9 - 13, characterized in that one or both press

pl atens are heated, e.g. wth circul ating heati medi um 25 15. A press

Pcording to ot i 57eSs, Shifel . boer EransPR ERR CPROLEN She Bt ch

extends over thgikawewopeesvepbat palse .agyt precaispoayapiess 0kj=Act-s

t hrough _the press. 30 16 A E%e?%ﬁﬁccordin to claim 15, characterized in
I

that théfe al soPFatdng RocEe PERSFYTE 18 859 Ed L ToRET00/5%%76

PCT/ FI 99/ 00808 23 it-katvapr ﬁﬂiu@lﬁjeﬂcts% enatbeher #nerabied i@l dthe, press
between the two belts. 17. press according to claim9 - 16, characteri zed
5 in that the s¥fSoftifhg 38 Perdgridedr tar theaothske PIESEN S 1&FHBLAG ¥y

structures is aphargedqt preakerdi bifesent pesikplons, e.g. determ ned by
preferably adjust abl e stoppi ng bl ocks.
20 The press object was a core of laminate 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

gide.

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



10 18. A press according to claim9 - 17, characterized in that the power
units are double-acting so that they can not only exert repul sive forces
but also attractive forces. .A!S AY. Al .AY. A

CACACA A A WONOASIIGA Al LAl A A AF(L.AAA . A AYYe"1l CF Q PCT/F199/00808
"\[3{ vqgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] caUl ca] cRa] ca] ca] ca]ca]ca]ca]ca]cRal zPb,/fL W n
!{qufa\cha]ca]caLﬂca]ca]ca]ca]ca]ca]ca]gg]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
aU] ca] ca] ca] ca]ca]ca] ca]ca]caUl ca]ca!!6!! r #$900KRE&N&' (()) * ++

+/ +f +++, F * /
a]ca]ca]ca}ca]gg%cg¥%%??%%%%§?%g?%%?gﬁng?%gﬁig?gg?bgﬁ%%%%gg%%?%@%%%22£gg%g

77778: 88999F: z:0 18 ;- 1,2 m.

<<{vqgl gb\ W cal] ca] ca] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca! <B<<====?@AGACA} AAAA
.BBYDFGGGy HHHHh IBétjween the sheet-metal layer and the core was a glue

JKKzupkf a\
cal cal oo cal oal ol G Lol S SO S E8 81 I LT LE i PR ER TR U
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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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the limits P,,, - P., by controlling the power units

5 individually or in groups.

Figures 2a, 2b, 3 and 4 are all diagrammatic represen-
tations of different embodiments of the apparatus ac-
cording to the invention. Figures 2a and 2b show

10 cross-sections while figures 3 and 4 show longitudinal

views.

Figure 2a shows two columns (1) which are connected by
an upper piece (2) and a lower press platen (3). An

15 upper framework (4) is pressed by hydraulic cylinders
(5) against adjustable stopping blocks (6). In connec-
tion with the upper framework (4) there is an upper,
flexible press platen (7) which by power units (8) is
pressed against the press object (9).

20
Figure 2b shows a corresponding apparatus, but with
that difference that the flexible press platen (7)
here is arranged in connection with a lower framework
(10) and is pressed from this against the press object

25 (9) by the power units (8).

In figure 3 reference number (15) represents a con-
veyor with driving rollers on which a press object
(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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The press itself consists of a framework with columns
5 (1) and an upper piece (2). In the lower part of the
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 1ift 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 (l6) is bigger than the combined thickness of
the press object and the conveyor belt (18). Next the
press object (9) 1s 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 continuocus 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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and an upper plece . In the lower part of the
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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pieces of suitable length. This cutting apparatus is
not included in the invention and is also not shown in

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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1. A method of connecting surface layers (12, 13) and
a core (14) to a sandwich element (23) through putting
5 together the surface layers and the core into a press
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)
10 is flexible and is acted on by several power units
(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)
15 is applied on the press object (9), characterized in
that the power units (8) during the pressing are con-
trolled individually or in groups, so that local devi-
ations from the pressing pressure (P) are kept within
predetermined intervals (P,, to P and P to P, respec-

20 tively) .

2. A method according to claim 1, characterized in
that the power units (8) before the pressing are con-
trolled in such a way that the flexible press platen

25 (7) becomes flat and preferably also parallel to the
other press platen (3, 11).

3. A method according to claim 1, characterized in
that the allowed value for the deviation from the
30 pressing pressure (P) from the minimum pressure (P,,)

and respective maximum pressure (P,,,) is selected so
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depth of local recesses in the surface of the press

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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in an unloaded condition.

9. A press for connecting surface layers (12, 13) and
a core (1l4) 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 (P, - Pun) -

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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oMd acted on by several power units, which are arranged
between the press platens and fixed supporting struc-
tures so that they can produce forces which can be
transferred from the fixed supporting structures to
5 the press platens and the influence of which can be
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
1l4. 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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press between the two belts.

17. A press according to claim 9 - 16, characterized
5 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.

10 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.



