;e3etQLLM OR~-A P6 QTtQj < 1 Lam nating apparatus Sandw ch el enents have

been commonly used in buildings and i i “mrnw years. They were
first used in 5 the formof thin concaﬂm “ w epar at ed b% an &%@h ting
layer, the WQWISJE,y often there was a mechanj cal connectiof HEL he

concrete |l ayers because the core usually cdu not transfer the forces
necessary for holding the el enent together. Later sandw ch ZO el enents were
i ntroduced in which the surface | ayers were nade of thin layers, e.g.
sheet-nmetal or lamnate. Wth thin and flexible surface | ayers, a need

arose for rigi d &pes: W Clbyer£cabl e to transfer forces. This need could
be met with cellular plastics, 15 but the need, especially for fire

protection and sound isolation, led to mneral wool becom ng an inportant

core material. JohdRken tdEemidies aha v dbhe &P Eorfhdth By enge@hi h t bi $189A8L0
times sufficient to increase its density. However 1t is nore customary to
change instead and ot i IHiRS | {9 JRAReY 93 %Y esTheY tWRreofErah upad iRe main

directian of t%éi%fﬁﬁ of iNogHAetO 1dfeSUrdacLrPadeny Ushngssuch a

fibre orlentation,_ [ows the board to with 25 stand defornmati on better
when it is | oadetting hoyoenal the teore s Yaneo tiormpatkeire ovas ni neeghanool

core that is nofedPOILaN &l o RGN QILALLED CRLDSE £31 LT el Ybetighag @ o
called | am na technique, 1.e. the nor mal “har dened M rieral - wool - boar ds
are divided i ntthear@e resual ¥y pesoulsindt adreansier cthofarocesdnebesr own
axi s and assenbled. i -1y t I t%ﬁ??i? s for
carrying out théeareo#?%nl?cgﬁ%gg%hﬁﬁéﬁ%%é@égﬁé% g‘(‘%&g r gﬁ/ 00808
Devel opient hasekemeet srovece t Ovaraluasd non sandolh cthe shefieoe slapewhi ch e. g,
sheet-netal is used as.a sur5 fa | ayer not only in parfition walls as
before, but al s&1h %%?eeroﬁla%lsn glﬁa er%%‘f sef'gmisréh%%ts"ﬁ%)% %dmﬁujc]%mﬁi_gher
demands on the mptad | tWitdi thien ededrefitesxibe tounBacd bopdrappeanaade and

especially strength characteristics ile at_th ane tine the dinensions
0710, the el endiee) BoF AT S AT heRns G T o CHESRF hEhsi ono. The
principle of mafuif@ed UrTHps Seewiv €dulbd eve nhest oiithi SeKilwbat Spilescichded in

VO 98/4&§03' ji%ut 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

AN
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The glue that attaches the core to the surface layers is preferably of a
thernosetting type, but it may al so be self-curing or hardened by sone

ot her means | trasound. In a press operation, if neede i 0
heati ng or ‘gpf?gassg?ocedur e, the surface layers are attached ggqﬁdg%(ﬁer al
wool | ayers and the glue is cured. Wien manufacturing sandw ch el enents,
the pressing nmeasure is usually controlled by being carried out against a
st oppi ng bl ock which defines the 25 di stamre between the pressing pl ates
and thereby the thickness of the el enent during the pressing. This nethod
can give a poorar&sudxiswhen using thin sheet-netal, with faults such as
rough surface |l ayers 30 and weak glue joints. Functionally this causes

‘vi sual problens, because even snall roughness in the formof ripples and
bosses are cl eagrdye Mophdtte, h&s petied Inowsd £ WAL |1 8Sirg 3s&KdwF¢R9/ 00808
totally snooth ell enents. Thﬁélstrength %Imfo deterjorates, .which usually is
“not per ni ssi bl €1ERFEES nihatl Phel & protfEmdeide LHoifEd ofS gf UYL T he

thickness of . ghe slifeEendyRiSy iheLansiion aflalhe 46 nessdbrapobud | ayer,
t he binding agent concentration etc. has been increased or the surface has

been addi ti onal3yESralthi LT AL 1T AR AU anth b AP REPE BoRkent s

resul t however HiyHdi edddndd 'éh Pdr@@‘%jlﬁdleﬁtay%‘f)tt{}?é dB&hehSs hph the
product will be nuch nore expensive, 10 , besides, the result is often
not good enough &M refdiRetEb|aPPepiandfe InhstSrRRY i phky pPlopeRHt schahat nore

expensi ve measwgs. amei do hghiakelt aliRd Q! SRS, I e Y SN §0o£bVI OUS

weaknesses. 15 In the light of this, extensive and thorough studies and
experi feht s hawde¥emeris ks hinzRaaggd rany selnes toeey nvesv ons
according to WQ 9R(42503. According to this publication, the pressing, when
needed under heating, 1s not carried out against a stopping block 20 to a
predeterm ned thickness, but by using a pressure within a predeterm ned

range, Pmax ' RN, i i i r 'ng!. i uded
conponent s, theﬁlm'n‘%]npefr{a}‘l?c3;'?%1(2)!?a c?{ar#%gg%ﬁlexd% f%!ce a%résfé}]l%&%eggl ue. In
this case bot h tithies tleimd nibd gedontidoat ihéVo A®F428025 are deternined by two
differe phenonena: the lower Iimt for the pressing pressure being the

| owest Ppressure needed so that no adhesi on breakage wi Il occur; the upper
limt bei ng det®rarigiace hyhdovatmiathdhechoraomaties i tdhe veuthBSscedbaydrs e

retaining its structural properties. An .jinportant problemrenmaipns in
this known net hlosd,pre%%%pﬁéé@ 4tWﬁ%99§€%O%Y??’e%%%#? h‘gabf)r i;%?ng
pressure can beokepslf-ooating wi harddrese by nedse avdiet heeqmesse pyat en. The

problemis accenltcuat ed b t]lc}ﬁ reorientati oagi of the m necga uoI core, which
causes syst emattcel2RAN % i Ghs® RF ST B AT ¥ et T 9ed S H: cor e,
irrespezti ve ofhddteimysdéemitisard proaehirye teorsenisde dayéne season for

this is the stre tr}b‘%/i ui r@émant. of tlhe elenment. The cé:ore construction nust
not be destroye%tr%/: 7 €8S AR WHPE Rt PR e HE St t BEhent  of
the top 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



10 layer nust be guaranteed. The visual appearance of the elenent is also
of inportance since the human eye is disturbed by even very small bosses on
the surface_of the elenment. 15 Yet another problemw th the pressin t hod
lies in the™q%®¥e%s and paral | el ness of the press platens.lﬁﬁﬂﬁwvgvﬁg
structures are huge, sizes of up to 15 nR not being unusual, and the
demands often include a requirenent that deviations from snpoothness and 20
paral |l el ness shall be less than 0,2 mm Thg press platens are usually also
heat ed and problens especially arise with traditional presses in which the

di spl aceabl e presgaphat sRoethen1bpenEBsS $higBth¥ngent 1148 HReerAwention
solves the aforesaid problens with a nethod and an apparatus_according to

t he acconpanyi n§2p8€enthérhi HuaWhEniEhNAt SREFREESLRYEr s TOe €4 1MHEQE Sof

sheet -metal , 30AuSE BeoBlbAshednkOaRoGAECofBYeual ERBM LBALRALENGFal wool
in a sandw ch el enent, according to the invention a |am nating apparatus is

‘used in which atheegiyrfafe layersgol the7éepetitF195/ bbgoBinesnlt WeOpr ess

pl atens ks flexihlg-andyks 0Q4BM+ MRy 1Qht t hg ign nce of

whi ch ca% be co%t%offed ina?ﬁ?gﬂgl?§Qorn?nﬁggg§@éFH?% % en ngnggggs sible
to control the presshagdppestheeshnidref baenbesnpadditipnahbéypress pl aten

and keep it wthi : af I Fm P Pa.n. | L0l
enbodi ment the @%ggéﬁggésgagﬁgkgﬂg?gb§§§egﬁgnglgﬁgﬁg %8gggnggES§§%sing is
perfornmed, the peseltuhowsevereinsunfekryorndfuseedreperhaest hanbtéeirbl e press

platen becomes tlat gnd.preferabby al.sp gais!bel nfonthe 8t 1gh Reesy ol aten.
For this purposée The power units nmay be oubl e-"act i ng. FAPSoime
appl i catbons itand, pbesédabl ethhatebolh psesftphahensgavd &hexghl erand

separately acted _on.b veral p rounits, the influence of which during
the 20 pressingpﬁﬁalﬁgaggﬁfr@PFegﬂgnaF9§ udFFyoBP PHO§E8Wp§§'Tﬁbﬁtthe press
pl at ens can be moreedxpenstihe meastiresashaneetwi bb aakenveallser oaseiecti on.

Bot h press pl atens nush.tgeg be bent. in the sape direction and by the 25
same ampunt. ThESBFEn¥RECPhEAVEeRBnBRY BBﬁrﬂ?ﬁggﬁséﬁFved or dome shaped,

whi ch may be desirable in certain applications. Partly these donme shaped

el enments_give ap architecitoni¢c effect, partly the_do shape neans t hat
smal | er 1devi at i GAsPFo aﬁtoPﬁeF&Pge F& En§bxﬁa?ngIEH§rRP9B ﬁBP%BESas

clearly visibleang eRptkemeass Bhva bkeh @h88ENWhich 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 against a stopping block
20 to a predetermined thickness, but by using a pressure
within a predetermined range, Pp.x - Pmns 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,



WD 00118576 PCT/ FI 99J00808 6 In a normal case the influence of the power
units shall be controlled in such a manner that both flexi ble press

pl at ens becones both parallel to each other and flat. As aforesaid, the aim
can be el en™QW1856i ch 5 have curved cross-sections and in t FEIATNQBE o
press platens nust anyway be parallel. By continuous pressing, the optinal
curing of the glue may require the press platens to be flat but converl0
gent or divergent. For an optimal glue effgct it is necessary for the press
pl atens to exert a pressure against the press object within predeterm ned
limts, in which dhendwvere Iorddsihg isridederdi aed By rbse | pvesiipressure,
Pm n, which is needed so that when %earl ng apart the connec tion, adhesive
failure will notitgekurthesr tHelupprrepridis weespreiaten- dEherprakdeBy t he

condi tion that ﬂé‘%&&?@ﬁé&&ﬂ%étﬁ’néifﬁérfgnéiﬁ&?r& "BLET hehe R 20 shall
be reached. The limts are, at their broadest, Pmax and Pm n respectively,

‘but they may alweel verifet Héhiglceawsss passivnati¢al vyarbatpersfbe- case

al | ow, set sQ,dd\atgRord S er 4 t pRe| OVer
press | ib%it becone%éan%z’ﬁf +1tl%1152§ * (%ergf; - ‘f:’m n éhnldn?%%p%%glerggéféss Fimit
becomes Pmax - Sy9&m ysedxiPmaelieve ragrientation. i@neoreapossfdre and
desirable to agggler e'EHE. i t S L ng
action by heating fr%émeto}%% oF fé\%uge#{&gr%%&d%’{ a‘{}g%sgfaeergéeﬁgi ﬁghléf t here
are surface | aysrise oronsterwet oon tnwstsides . bédtdest tgyped oy acespeeast ng

ef f ect WO 00/.1857 CT/ El 99/ 00 0 C i der endi ng on
the character o]@ 'hgmgtr 'ueé.zllllt%? sgél}g%%r%?&;%g’%ﬁ? h%%?&rﬁ%rgtfeeggrgﬁ%ugggce
| ayers ©h 5 botlawexdeasust bhdegwarantadid. HBat inpgswal cdeeacameagof the

accel erating inf]uence nmust. al so_be doubl e sided, otherwise it is,enough if
it comes from tHAT S det WATE (P %Tﬁ?%%%ncfeay%’rn?% ¢ SRR 95° THE s
potential accel®rsiusived|bwveven sexmEmnhahialsl GEssed uen tthdesahbses, ofhi ch
makes the process | ess sensitive to disturbances, while maintaining
productivity, b%&%u% P ylue is rapidly cured when the press object
already is situated between the press platens. 15 Another way of utilizing

heat ed press platens is to coal . the syrface |ayers and/or the glue to
strongly° retar dYe{%eaIE?ﬁSl?% Bjfe }rfemd'l’]tfg’ Lfﬂ'feflp]f S?%“%d??g&?qayf’sg?uh?ed in

the press. the flatness and parallelness of the press platens.
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
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



20 Yet another way to accelerate the curing of the glue is to preheat the
surface | ayer or |ayers, which can be done by blowing in warmair, by
infrared heating or, when the surface |ayers are nade of netal, by in 25
ductive heaWN/1851% espective of how the accel erating of the W‘ﬁ%{”qsgs done
it may be advantageous to be able to adjust it over the surface of the

pl aten or platens respec 30 tively. It is also preferable, in the case of
heated platen or platens, to be able to deéect the tenperature of the

pl aten or the platens and how the tenpera ™ WD 00/18576 8 ture is

di stributed. PCIEFLQ9/ tipg S ac n al so be
made in a sepaf%%e£§§e§9§g§0g2§%E§§ %?ef$%ﬁ£$§ ogﬁﬁeggrEEEEESB?gﬁé\Mll

‘al so achi eve othanybpoeértsnbesautkei mhEinahceenfi ehschndanebpecbinvel y
changed di nensi th . ayers_b heati a di.ssol ved
and snDothened.Qgglg%%ngﬁgggiéggﬁ%% %? %?e%f%ﬁs?é g vgﬁ?gggggggthéé t he
‘press obj ect issibdasportedtroht theopséysihgopgbssheepinsdifparehy because
a hi gher_producti speged, can_be achi eved_a artly because el enments can
al so be %roducéﬁagg?cﬁgaggel%ﬁ%@? Pﬂ% e?h%n€3%§§po?¥vwﬁgﬁ%8r§ € 15 all owing
the press to beakepésahdriimCoatPpyuousp pr.oduction is possible in tw ways,
either by preparing separate press objects of certain |length before the
pressing or by preparing a continuous press 20 object. In both cases, these
are then taken tantheusowplyst néwbodibmenght B@doenéropreébe presen Te achi eve
cont i nuous prodycti n_i E%gress with press platens it is required that the
press obj ect be'pFatedde Bn two belts. For a press object that is taken
t hroughi1@5 the press to be subjected to a pressure, the distance between
the press platens_nust be | ess than the conbined thi ckness of the press

obj ect and the PefP¥ei RraASLRP obd e ELPEMEF ont NS OPTYRT | HOdhEi BhSal 8l -

concerns a pre8§1i?raaﬁ>ﬁ§eéai§g §H5Ea@l€?e|ﬁl}/@k,ﬁbﬁéd;t)ﬁeégrﬁlbﬁeﬁanLen”ent
where the surface layers and the core are brought together to a WO
00/ 18576 PCT/ F199re93bbkay 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.



press object after adding a glue |ayer between the surface |l ayers and the
core and then applying a pressure between two press platens. The press
according to the invention is characterized in that at |east one of 5 the
press plat efQ 4048576y pl e and is acted on by several power ufiTEFPRFEW,
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 pjaten, 10 and the influence of
whi ch can be controlled individually or in groups. The power units may be

of a pneumat type ;en&rmsl PhsefigLi Ph1tLRES OF dRePHOREL Rh$EQN-cCylinder
appar atuses. other possibilities. Thus the power threaded spindles or

.eccentrics, or @hekirkeneentrebbedtipesucl armaguerurhet chshilohdexbat al so
There are al sogg ?ré@é’ Pfaﬁ&?é’ BEYohEs Oho ) % Paﬁ 'Pb'é&%hoéthgﬁ press

pl aten can not ated ‘exactly, but It nust be so flexible that its form
.can be changed @wehstbef abhy aferesabde tloe catmt Gam bheebémentan|wb1§hn

produce. 5 O t he, gyheg, sy dg Lhge press: PLAL elndUsh BReLLobgsgRopgl to prevent

t oo sharp bends arising 1n the sur ayer o e press object. These
must in turn beprelaptebateons upt opeywvaysbefpanelbekss object. To one
versed in the art it is probably possible in an actual case to use a few
sinpl e cal cul ati ons and experinents to determ ne both the capacity 30 of

t he power uni tSBﬁmbmtiMWanéséimlsthémlﬁtmil bd:dli-ilygoéfthhepgaass

pl at en nust I|e 00d. rul or_the calcul ations is.that the hei ht and
respectively 7%%%9% €kﬁ7?¥%§7d@§%§ ) ?%e %e% ta?u%h% Bgﬁ s shoul d
be at npst one @@musanddn@ergsnﬂianeter. The supporting structure agai nst
whi ch the power units 5 nust act nmay be a platen or a franework made of
beans or corresponding. If the power units are elongated, e.g. they are

pressure hoses,Fot as @peimhbgmé h@ff@merfyt of s pesce bEyri0fexetpepai r of
themis controlled sggfratel | ower units are not eIongated, but

are arranged i rPYS%&, Pretees p'f%f%’i‘%’f)'fe {AEESEVET 2RSS T o sPESAET o | ed
separately. 15 Jibpe€Ontiohih ngrodst e brivedpl £aito, the &ypehotheoneweuni t

used. | f they alrfmlhé/d{guclllegerrtlpgegdgust ment is )

y 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 al.so 2 he direction of the power with which they e
flexible prg&‘m Séiﬁen, nmust be measurable, e.g. with sone ki rrgjqéﬁlg%og&
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
apparatus may heaiiEs®rbéd essnSPddraftddidendhdreke the &hexhbterpsess

pl aten snooth, its deviation fromsnoothness is only neasured in the sim
WO 00/ 18576 PCTHF @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
-wi th dial gaugest ¥ sfideTHIoRmdt dehhadr silort ke ¢ i tarfaee etayapfyoraser
optical 5 Syst enforH NS IBRVH | 1k CY & ShdehdRIE i P Sekdi bhplRg press
obj ect which before the process is started is taken into the presS and
makes the settigrFalerasing  inhlepre dausic coker e tdowinke | pidadi odthot h
press plat ens : fl exd td Qﬁﬂn by: SgV. power
uni ts, which aréeﬁglr%nlgée?%gétr\?%gér}gt eslgt an él):% %@&%p%%??n‘gﬁ%?uctures
in such a way tte swefaeanl gyerduce $iorwasedvi 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 coh&truct €th29 pdtent irel poveelerst o al hoke 4 heopewsat psaveas
paral | el and/or o 0he. abl 0 [ e optimal_gluin Lon it is
required that t%lcsaur%?éegs]s%? ecr?%sa 15”%10%}?n%gaq{c)ens ??we ppére%geszg %%TQ’ ec%glltlsﬁlt he
press can be reaivanh nhir@ltlyaroreutwiniele aedintdenkeptpwodhecnitihoge [imts
whi ch one in advance hq%lehavie been abl e .t o det%m' ne for the conponents in
question. 30 THEPOWET UH (21 My D T SHoateH SH RS | LiGt R SRT ¢
corresponds to jdrt cilexsdyoni ©fsitheatdddoddveegn esise phed®n phaoewsdi recti on.
The elqﬂgated power units may WO 00/ 18576 PCT/ FI 99/ 00808 12

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-



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 ongated
pressure unjts or_rows of individual pressure units are 5 arranged

transver sel YOAWIBHE 1 exi bl e press platen, because the typi cACTHIELRY o
elimnate its bending longitudinally. In many cases sone other design is
nor e advant ageous, e.g. a herringbone pattern. If a controlled 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 must

i nstead be arranged id dhectimgiddidi nal direction of the press platen. 15
Usually it is preferable to accelerate the curing of the glue in sonme way
-when the press object is already situated between the press platens in the
press by heati nghe heft idg i Sf reeli seefdd@tponeed mde £IE£5Sbe! phaasipr both
are heated, e.g. with a circulating 20 heating nedium Wich nmediumis
-chosen depends deiSR3F I tHER PR LReY I Hrird Prtr drherPFRess pl at ens
shal | obtain. TSy vk IUrdL S8 ReikceR ddePnonesties Ydcdige 0iN€eRg1ION the
need to accelerate the process. 25 To be able to rapidly change to another
t hi ckness of t HeEBEds pdciespect ivekerdianged tdidrenseors ppbr Ehag
structure, or iduifieLans ofs p Hlexdle Rt eNSao Pred €834 One of

t he supporting structures Is arranged to take different positions, e.g.
defined by 30 steppiligpedocks. The supporting structure can be a framework
which with hydraulic cylinders can be |ifted fromand | owered agai nst the
st oppi ng bl ock. A series WO 00/ 18576 PCT/ FI 99/ 00808 13 of stopping bl ocks
can be Wed f orFxiinf fregmentppyaiced oniew titatireslantagdrus stulsht stbepi ng

bl ocks may be %b%eéjw : i | US f i f o] tion
situations. 5 To a %rc}\;?\}/g:{eﬁgéf}Igex%ﬁ%%?lggsgs&p#%&elnﬂ%?ﬁp%%?{sﬁ% %%ngﬂ%o change
formwi t hout a pregssr gk ky drécauge aydiigher ergtestsi obj speedt ban poeer
units nust be doybl e-act i 0 t C not_.onl p repul si ve
forces but al sgaél%legxﬁaér:aéc%?\éa]f%%e%%@ IS nveen%r)l r|1toé1n (%Ia}sr?a v%%t%ég;e%%ésl'y
applicabl e to awadiathiorh ez el digpec arteamettler iptess omdeioéd vensaal wool
prefer y | am oriented or_otherwi.se reariented to 15 give better

resi st?ﬁ‘%e agaiah O“f)lrré%sel}% a3 %?t%%dfﬁ?a I%j“cf%t he mai n pl ane of the

core. Mneral wool cores of a lam na type and structures with properties of
t he sanme kind show nanely to a very high degree that_ probl ematical picture
whi ch the. i nvertTii M PHITHHD KETIIRS 111 HFUHETTy TEPRTati vel y
low, as it shouwy gasegarims A taie RS ob{dwnsiof) deresiah WordthRs core
material is often.due to the fact thatbit is cost-efficient, per Ie_éggl and

shows good fi ré)epfrﬁfa et}}'fq &ressing or by preparing a continuous
20 object. In 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



25 Other 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 001 18576 MH00EF765| 99/ 00808 pressing in a press with a wor BGTGFIPEMIS, of
5 m The upper 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 16 tubes 5 which extended acgoss the press platen with a
spacing of 330 mm They were two and two connected to a hydraulic system

with an indivi dyabspreesaEe QQBE?OEdHQnﬁV§r¥lﬁHb§a 8kl peBRtBnPEGSs pl atens
had an internal system of bores in which water of tenperature 92 C 10

-f1 owed, which gavefage pRESESphRBfeRBeacPERpandt thencpBBeYindt RePFrESS

surfaces of 85, gufe E@@w@éﬁséwebbﬁéés“?§a£éﬁ§§p@BéeﬂréQEOHQBoEBQnBV%%S with
two conveyor belts. By pressing against a cali 15 brating el enent "t he

-pressure in thethefieyentienbéspahpsaghsraapdsivdtBatt Akt 1eRstf pagri Bfe
press platen wﬂéhéga£e§§dgp§£@héeistPlékfbﬁéhéﬁdp£§8§ceéatsp Bl @eRressing
40 kPa 20 The obj ect a

pressure of 30 - . press was a core of nat e
ori ented m ner atrabopoverroekihdol vhype hive bedenstrrgngedobekyras, thhe

val ues of the LLY.4 r I hj : = nly 90
1100 kgl e THECRr R b S X kel pOpEBRELAY arpalciBeTie SREELTY,
is normal |y 25 hey4casn Bhedpresfovbgecthanctadedeat phnsferredafedmst eel

pl ate | ayer on h:si des I ck f_the plate wa , n one
side and 0,6 nn?@% %%%ggtﬁ%§B§F%QP§359$§cgﬁgée§%n% %Stﬁéganéﬁﬁg% ‘t he
press obpect (aafhdtthe safittuenbeebénehid¢hwasn7ben andttrbeleddihdwasdh,-2 m
Lengths of 6 - 1gln1g£e.ty8icgl but the el enent WD 00/ 18576

PCT/ FI 99/ 00808 35 ¥m§* at 07h&8"RBre than 10 mlong. The width is normally
0,8 - 1,2 m Between the sheet-netal |ayer and the core was a glue 5 |ayer

whi ch consi sted_of a tgo-co onent olégrethane %Lue of ﬁbgut i?S g/ n2. For
this press objetts PRYE ﬁpb?gg?iﬁ?g u? BRTRTR B AT ="¥5TRBa’fnd Pnax =
50 kPa. The curyabdl eeof. t 8emple ef baribl #asulsds 2oMmEtusAbEnkhebadhelebce
bet ween_t he surface | ayer and tTe gore was adeguate over all suyr
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



face of the el enent.

The pressure of the flexible press platen against the

press object was set to 35 kPa, after which the pressing pressure in the
15 units situated on different positions over the press platen was

control | ed SO !UE % 0ssible |ocal deviations fromthis val ue @E

the aforesaid limt values. 20 Figure texts The invention wl|

power

in detai

HERYOWOR hi n

be descri bed

with the aid of figures 1 - 4. 25 The principle of the invention

will be illustrated with reference to figurge 1. The diagramin figure 1 is

a graphi cal

representation of one enbodi nent according to the invention.

The 30 straighteningeptnt Be thexbBhasPsrss1al Bkeathassbeenemeteudahly power
i.e. the gress pl aten has been cali brated before the press

units,

-operation, aftef

whE8hdipmetes.wp 00/ 18576 press object in term ned pressu:

deviations fromthe 17.nltS Pmax PCT/ FI 99/ 00808 i~ principle can be pressed

with a predere all over its area. Possible |ocal

this pressure wll then be

-kept wi thin Pri AhBYSEBRPFBENENGLrHELpEReRIBANES WRAFRI 8b&I PPWSE URigFoups.
Figures 2a, 2b,p3sandc¢ ahg BL! adbs’@g{:éﬁﬁgkl ﬁ;f%@%@?&%&&@so@f pRiafker ent

enbodi

ments of the apparatus according to t

Invention. Figures 2a and 2b

show 10 cross- se&t FonseghPndinggures 3 and 4 show | ongitudi nal views. 15

If the power units are elongated, e.g. they are pres-

sure hoses, it is preferable that every or possibly

10 every pair of them is controlled separately. If the

power units are not elongated, but are arranged in

rows, it is preferable that every such row is con-

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.

some kind of detectors.

with

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-



20 Figure, 2a shows two colums (1) which are connected by an upper piece
(2) and a | ower press platen (3). An upper franework (4) is pressed by
hydraulic cylinders (5) against adjustable stopping bl ocks ( Q

connect i on WAWBHE upper framework (4) there is an upper, é%?’”ﬂ?%““ﬁ%ss
platen (7) which by power units (8) is pressed against the press object
(9). Figure 2b shows a correspondi ng apparatus, but with that difference
that the flexible press platen (7) here igjarranged in connection with a

| ower framework 25 30 (10) and is pressed #ronrthis agai nst the press
object ( 9) by.ihecposse wAhiSné Podce ikl @ enSchel BLEREE AUTDEr (15)
represents a c&%veyor wth driving ro Ters on a press ogject a
future sandw chPe¥verewnst$ 283t ¢meshermbap¢@sssobpentveoneﬁssg ehaén upper
surface | ayer ( r r 1 ich there is a
core of reorren%lgg gggl$t+§%§n%f%r%gﬁ e%§¥ﬁ$1% §%UR€é¥§89$é¢00/1857G

*PCT/ F199/ 00808 17 (14) Bet ween the surface | ayers and the core there are
| ayers of gl ue, c i p |ts

consi steof & roivbue SR REbnSREnEah ot Maab BHLEn 0% PERR3ES B1brs ¢,

| ower part of tteidahndetetoors prewstmrapel¢aB) pseﬁesehb?eﬂasém thrs
there lies a press be (17%t nd aTﬁ%ess | at en é % %N rbthe ress Blaten
(3) extends a 5%?% ?ﬂ%) D %E@%ﬁ 2fed i%) extd aswfﬁ t her
over two 10 roIéemsliﬂﬁatedhpré@membpect whithebdbebtei shsuppocted hy
supporting rollers art of the_ franewo an_u press
Frone (215 [ STEReaRAL oD bhte vhE Rytra.fid TaKES| FRaoPstEssy. "From
the uppeo pressedsdse.a flexible press platen (7) is suspended from power
units (8). The adjustable stopping blocks (6) rest against the | ower press
frame (16) and are so placed that they can 20 neet the upper press frane

(21) when this is @ressed seyerdynd heo hyik atthieneybh NeeF s ﬁzabs Hhk&S - press
wor ks so that the hydraulic. cylinders first lift the upg press frane
B 8

2
(21) with the f¢e%i™3p Beef h@%s%lereﬁegb?%w COMNeRt2EEED PP 8¥h a | evel

that the di stansgaDep¥RER i Ss aNEhide dPNesrPHRSSA Phat R8eh 18heks BRhEger
than the conbined thi ckness of the press object and the conveyor belt (18).

Next th&Spress bbfredtSERPOTEingkehrUPFURRANL: oFUEhed cCHRY eyBRE3DNEY1) and

the conveyor beksn( §6du@@tM§§@eéhﬁhiéﬂwﬁaﬂr8§StP&ﬁé?@rféa 2pdmt bRefl exi bl e
press platen CH% g@xt the hydraulic cylinders (22) press_down the upper
e 4

WD 00/ 18576 P / DERPBr 1 PP BEEUEEERRS (122 ) theapress (k2 EeBBpRARY bl ocks

(6), after whicndhen POUSHCHNSE Swk 8o f &Eh NEL &%ﬁféoib@dfiﬁarbheuar@§s
platen (7) against the press object with contr ed pressures
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 gquestion.

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



5 After the pressure has acted for the tine needed for the glue to cure,
the upper press franme is again raised, once the pressure fromthe power
units has ended, so that the press object (9), which has now 10 becone a
sandwi ch el HAW(1873)  can be fed out. This takes place with RGTEFRUMIE, or
belt (18) out on the conveyor (24) at the same tine that a new press object
(9) is fed in fromthe other side. 15 Figure 4 shows an apparatus accordi ng
to the invention which is intended for thgycontinuous pressing of a
continuous press object. A continuous core (14) of lamnate oriented

m neral wool i spdmyv@sed Or ar&udhiéns 0bt ehyhi-8€11EN {MBet8l heESsewhich are
not shown in 20 the figure, cones an upper é\_hlZ) and a | ower (13) surface
C

‘layer made of ptestee-toEterrstdeliplatecreitcirt FespbeeevERgSapiagai nst
the continuous gou®. Befpsecdhvesidhacentayers @Iﬁneéegahgféegekeer with

the core, the space between these is injected with a glue | ayer 25 (27)
‘from nozzl es (28)1its e, TeWs tf siedkel dvmt | PIRSBUTrQre’EtebpEet (9) thus

formed 15 1 akerWdihdde fomyeynie P! {o (did fPa!@{xs’fet%?géeﬁ?'lg?bet ween

the lower belt (18),"wth its 30 ving and turning lers ) "and its
supporting rol |leeayse)thenypihealippred b tt¢ 20} iminatéet stdrbendgnand

turning roller -lﬂgg?gy%gor i I ( 0 6. The press
itself (1) andslaé?%%)%er ranme’ i%ﬂ %%é%?sesgé%%r%%%{%e%é%§%%%l 99/ 00808
19 consi st of andrardwaktagedus, ool preceitghone rpaheetroweifpart of the
press frame (16 I Y/ &?t r | at en - he upper
part of the fraen%%ﬁﬁf%%r%%mai Cl(ﬁpp%k%g e%%gféeg%%g%u{s%e%%g%e¥?§%é’

doubl e-B&ti ng hymit gquteecaiblndss sti{r2)it Fgons tdhecupped ress-seattosuspends

a flexible pres laten (7).frompower units (8). The 10 driving an
Curning rol Ler S0 SoTTae AT DTS NN <of (WU GRkbEemee)
projecting fromrdwegd dss drmamgdd 2iln )the Thengil wdindl edsteppiog dfocks (6)
rest against t 15 | ower Press frame (16) and are placed so that they can

meet the upper PreFIFAR TH when this is pressed downwards by the
hydraulic cylinders (22). The apparatus according to figure 4 is thus

i ntended_20 for_contj nuous, operation.. When the press object (9) between the
bel ts (238, 29) %%‘f’?relf@iY rlltbej_t%ve%’fﬁé??é"’_‘r}?](ﬁ\erro p‘?“e%%f“?ﬁ%rt%nt 3)¢ %h‘z‘fﬁh‘é upper
flexible press ghat®lhud 7nidorhé Warp] Id1R e Brd)s£SSHH €ctvhi §haTadsee a

certain conpressjon. the sane tine the surface |ayers 25 are heated by
both the press $HHRA RETHSFA NP RAI L ARTS Wt 8 HAYeRP rBYil ates in

bores, not showedtidde Thawrss id fdguiFEeS St BtENS . o DU hEgpiEEs
si mul t aneous effect of the pressure and heating, the glue is_cured and
converts the prRSXT&H F Hokld ar divplied -2 o § 2ITGERIRBIPE fed out

on the genveyornd2ding Besalse, Wik dhansdonh eahobi@Ntdephdnds madyesti on of
continuous production, the product is later cut into 00/ 18576
PCT/ Fl 99/ 00808 9fp 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



pi eces 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 al so be used for pressing prepared di scontinuous press

obj ects, th¥QWAFE® of which consequently does not depend on "t(ﬁ'é""ﬁ?’%gs

| 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 other. WO 00/ 18576521 O ai ms PCT/ F199/00808 1. A
met hod of connecting surface layers (12, 13) and a core (14) to a sandw ch
el ement (23) ”HP%;S%‘H# N9 Sek LI e LS UFSRGE: § BYRESE aPF-Bhie- core
into a press object (9) after adding a glue |ayer between these, which
-after this is subprectieatolgnesey fpthern 9rEs StrpRkes 2IRckhs eBay phat ens
(3, 7, 11) whi lgdheglueds gprath pheiehycalq | £35ta PPt Pint NErBEGES
platens (7) 10 1s flexible and is acted on %y several power units (8),

“whi ch are arr argexh oviruathieorpt ess platen (7) and which are arranged at a
rel ativegdi stance fromeach other, which power units (8) act against a

fi xed supporting structure (4, 10), and a pressing pressure (P) 15 is
applied on the T esklopjdrr {(IPxiklmmrass ipkdtém ahairese pbykensintes (8)
during the pressi r I | ndi,Vvi r_.J u . t | oca
devi ati ons fronﬁ%%%rg%l&?wgl%%gudr g%%)ﬁa%eél{%%ta%/m{%%ﬁ %ﬁae%drzgtergn&?%ed
interval s (Pm mtessd chikdt t dHargdweass petidts tiwsl e .dduble et hindg ascor di ng
to claim1, characterized in that the power units (8) before the pressing
are controll edaﬁrhegtsﬁ% e}g ar§/ rfcﬂ:atorf]% aﬁ?p\éﬁ{ bﬁeé)"bfselsvsg p?%]f%%s Z%u?ﬁ%%comes
flat anmb pref erathinacl swe pfaoraddel to the other press platen (3, 11). 3. A
met hod according to claim1, characterized in that the all owed val ue for
the deviation fromthe 30 pressing pressure (P) fromthe m ni num pressure
{Pm n) and respred i Mevareddhlin Prapaftaddim)y okl s 50 a N 0H/ 18576
PCT/ FI 99100808 22 that the height of |ocal. el evatjons_and respectiyvely
depth of |ocal TE¥LSMRTS FRHISUS MEGRY He g %fbj'%’c?e’éﬁ‘ﬁ WPt | ess

than one thousahek fdrde, di imiLroniferitl alorasad dvighaestented. té& met hod
according to claj méé 2 or 3, characterized in that press @éact;f s are used

of whictP t he otHefe RESEHIRTPYANCE 29330t RHFFTHe 1oP 9o
according to clamy, t@ tHe haidhyfRalierdZathd nedhal piessaplwésns are used

whi ch both are , : .
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



flexible and are separately acted on by several power units, which act

agai nst fixed supporting structures and the influence of which during the
pressing can be 15 adjusted individually or in groups. 6. A nethod
according t Q%4856 " characterized in that the effect of thPTEHRYOUE] ts
is controlled so that both flexible press platens becones parallel to 20
each other and/or flat. 7. A nethod according to any clai mabove,
characterized in that the curing of the gljue during the pressing action

wi |l be accelerated by heating fromone or 25 both of the press platens. 8.

A nmethod accor dpRgsk@ngnynChapteahoverhchanadekehgl 18dgth biak the mkess
obj ect is taken contlnuously t hrough the press between tw belts and that
‘the dis 30 tancePBE¥WRERSEhE ﬁF%gsoﬁlﬁbénng§SIE§§ thexibhe whidenéds of

the press objeciogad (he behia.t egat B@\‘J\rer WP: 00! L8B¢EeA3thl %ﬂe%k'l'b(i%ded
condition. PCT/FI99/00808 9 A press for connecting surface layers (12, 13)

-and a core (14)PFRS&nPEéRERBNENANIWAI EHPPAEL4DBT BEEUFEYERS WBSand ﬁw@e@ore
are assegbl ed tthQﬁ”bﬁtQﬁ@éé QQkSEEmgﬁé a&%sg Qgteg pighug g@&%

bet ween the surtace | ayer and core s subj ected to g
between two prest pBatw@ms They Eerﬁ)tW@handctﬁﬁlQGEHEﬁt?ﬁaFOa? ast one of

the press platensafllol sybLex! b enlle2fal o808 ecp0Ba 0 BOUBEALAOMRS Ui o

(8), which are arranged between the press p supportlng
structure (4, 1eve21)tgbetpaarth@ytbaprpsadpteténscbsdmhnchncamnbé

transferred frogggggm&gfeﬁo§ggpgﬁtaﬂg ?ggégrg tge@gaﬁﬁghggssglaken and

the influ 15 en ¢an be Cont IVI y Oor irn groups, and
t hat the0flexibflbedofwhhehfgexebtheppeesspphaEenhaa bempechaser i n
relation to the Qsit th ower .units he press platen so that

t he power uni t s8R 8 8]USP£§ 5058§£??e§ ?gch Ssure 20 agai nst the
press object which |ies mﬁthln a predeternlned range (pnax - Pmn) 10. A
press according o cl ai

gracte ized in tg é Q t her press platen
(3) T Frat andThRaPTeRE APESEe: 4as: FaAReROEEeHnGrtoHellobBE BhREes (8 can
make the erxibWEthrEQS abaVeyof7be1tat depﬁaéahhglagelhthaotb&n -press

| at en 30 s according to claim9 terized (n that both
Bress pﬁatens a EaFFE Emﬁﬁa Fﬁﬁtgﬁﬁ?ﬁuﬁ?eln 9@?08}$§G?SHPC?P%F99/00808

pairs was adjusted so that the flexible press platen
was flat and parallel to the other press platen at a

pressing pressure of 30 - 40 kPa.

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

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



24 acted on by several power units, which are arranged between the press

pl atens and fi xed supporting structures so that they can produce forces

whi ch can be transferred fromthe fixed supporting structures to 5 the
press pl at WO UWA8ne infl uence of which can be controlled i AGHAPEPY, or
in groups, and that the press is so arranged that the power units can nake
the press platens parallel and/or flat. 10 12. A press according to claim?9
- 11, characterized in that the power uni{g are elongated with a | ength
that corresponds to the dinension of the flexible press platen in one

direction or rows oflddde/inbiad dHA5SIY &n UK. WH Wwilhth aid egihallp 13. A
press according to claim 12, characterized in that the el ongated power
.units or rows o 8 rdidvidd®d pressure units are arranged across the flexible
press platen. 20 14. A press according to claim9 - 13, characterized in
that one or both press platens are heated, e. with a circulating heating

‘medi um 25 15. Betwesss the shfeig ueral dianer -agr@,tfeﬁ]a%%% 3T ey FhU€hat

there is a bel ) whichadipndmOMled ¥ |LWRIo HGTTor b BRuASt hfne
transport press oObjects through the press. 30 16. A press according to

clai m 15, char &4® i9fed®habtt Hat5 tHeé¥e al so is one nore belt which is so
arranged WO 001 18576 PCT/ FI 99/ 00808 25 that press objects can be
transported through the press between the two belts. 17. A press according
to claim9 - 1&owHaris e sedly 4t t Hdte (SRoPp@Ets mpeisukeireeye at

| east f the. ' | t 3
cost one of oo Sysiges 1 Jugrant i tae A Herel

positions, e.g. y preferably adjust e stopping
18. A prless accoratiary twas|<dl /@4 9nm/m BAnd Hdreactdre yastbe rbetegen hishgower

units are douméﬁf?ééé“iéyéﬁtggdtéﬁa/core was adequate over all sur-

face of the element. The pressure of the flexible
press platen against the press object was set to 35
kPa, after which the pressing pressure in the power
15 units situated on different positions over the press
platen was controlled so that possible local devia-
tions from this value stayed within the aforesaid

limit wvalues.
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



can not only exert repul sive forces but also attrac tive forces.
.A3H, . A3. .A3. A AY . AAAAAAA . AAAA A3 Ay. A3. ASA(. A A Ay. A AY%®O1bc#2

DG
Ub| vakf a\ W WO QABR8] caU] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]EGIE%8%,) ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cTa! sAFer HOZ*zupke [ V] ca] ca] caU] ca] ca] c
a)J ca] ca] ca] ca] ca] ca] ca] ca] ca]caV]ca]ca] ca] ca] ca] ca] ca] ca] cal] ca] calU) ca]ca]c
aJcaJca]cal” #&YZ] N ceg
P+rrrrrgs{"|""|wmnmhc”Y]c]cal ca] ca] cal cal ca] cal ca] ca] ca] ca] ca] ca] ca]calcalc
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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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. are ayers of glue, whlch are not shown 1n the figure.

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 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

10Y
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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
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.

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
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
(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
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 f£rom 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 (1l4) 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,,) 1s 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




10 10dKeVf ghhhhzXJ</!1! 10

10! c0" 109%& () - g! ~0" 10%& ()-gy" 109&' ()-!"y"109%& ()-!hy"10%& ()-fhhhii (iij oP.
JTIA"109%+& ()-10%& ()- ! X10988& ()- &ss109& ()-!6 10%& ()- 6 10%&6031%‘

10j kakk: | mWORY1BSM63$M 1098 () - f! 3SM 10%& () - f ! qc3$M 10%>>>EGIYERY0084 044 ¢
"()-f1c"10900& ()-f!~"10%+& ()-nnnnnnMVbYooP/ ! ! 1'3$M 109%&' s10%& ()-! ! 109R&&
'()-1F 110%p& ()- 10 10

10! 33M 109 () - f Yogppppppppr S4! | SMLOYZ&' ()5 109Z& () - 109@Z& ()- 10HH 10HH
10HH! | Ss" 10%HH& () - ! ~6Ss" 109&' () - ppDqQr] s{tuzX6r S4!111yS)3"10%& ()-! &L0%66&

&&%&Egg}???ifb&?&h?$§&$?%ﬂ&§§é?B?%&fSﬁn!!!|y5)3"10@63‘!10@&1&r()- 10 10
10! hy2! 109&' ()-z!l1y2! 10%& ()-2z!qyS)3"10%& () - bvw . .
O ey Urzz] {78 IXEEEP ot BPEDs G rat ) 4 3vapi ()T, 15/ Jaria | 17E08
'1,10% & () -! qypYtoa® (&4() inl bhledemént) i8 Whiilchothe suSAdd aye &R () -
!vy‘"lO%@c&'()énﬁig%%'%%}é 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, - Pumn) -

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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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
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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. 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.



