PROCESS FOR TREATI NG WOOD TECHNI CAL FI ELD OF THE
I NVENTI ON A nethod for fluid treatnent of wood
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in different stages is put forpward. Additionally, the
nmet hod can be enpl oyed for heat treatnent of wood,
e.g. for the purpose of drying. BACKGROUND OF THE

| BRBNESEF ORRIFEATREWDOD he wood industry, it is
conmon that the wood is treated to obtain certain
attributes or features, e.g. resistance to

m croorgani sns, |ower contents of natural fluids,

altered structural properties, or a particular col our.
HERUNICAL FIELDQR T, TYNpr obl em wi t hi n wood

treatment is warping of the wood, which is explained

by two principal effects. Firstly, the warpi n% may be .

A reelipd fest i) renleRag % MiooBIPERIING MESHIT: hgh-pressure, and heating

CsUpplieWin &lﬂévieﬂgsta?é‘@istp/&t Sérivaed. AdRIRASIlYY thd Rethaardahn@ employed
uneven dryin ading to '

be a resylt o , (
2%? beatdreatment ﬁig@?d's% Horfke p E?Pg? gi(?ry B9t ernal and
i nternal checks, and splits One common step in wood
treatnment involves heating of a wooden product, which
can be achieved by applying different forns of

eBRCKGROUNEB OFCTHRINVENDION (RRIOREARTIDr t est
wavel engt hs, the product is illumnated by infrared
radi ati on, where the heat reaches the interior of the

pihané oot lividus iy, itisrosamhordthabiheoadudiis ttie@tedf to @bitdim €ertain attributes

e T e
dstrueturaldpropertiés,iar ahparticulgr cdlodrh elopevety at conmors agd \cestlyaproblem

B0 el RS, BRChSE S ok o prnca
heffgots. ridigtipnthe waghing enaysise @nreswhi afhshainkage maisers®s resulting in

the temperat ure throughJdielectric heatin but wt

Rl BBl e T, PR e otBs My el o uneven
rérgingt leading ttb strattyrat daimage,gsuech nas mptunes) gextedoal sand internal checks,
haen%té' e For the case of a netal, high-frequency radio

e sd'on will induce eddy currents, which will heat
the material. This el ectromagnetic inductive heating

04 O 8 Toobhe TR Bty S HSEBENGRA i o
shecathiatedubyrapplying giffeserd rioiiseof electrmmagnetit catiationwdbthe shortest

SR, LGRS BTN o et P ntfpre e st reches
dpel integiior cof the pendiuctmtitroegtt renvedtiee & Sondustion rfoom the  surface.
%é?&ma@@sradrﬁﬁnv%u lé@ol Bt\-ﬁ\'ezgp%ﬁé@efop %'ela{ir?d% \R/ﬁ&@e{h%t tehiperature is

increased through direct dielectric heating of the product. This gives a deeper penetra-

tion of the applied energy. At the longest wavelengths, the product can be subjected to
high-frequency radio emission, which also increases the temperature through dielectric
heating, but with a deeper penetration compared with that of microwave radiation,
thereby enabling a more homogeneous heating.

For the case of a metal, high-frequency radio emission will induce eddy currents,
which will heat the material. This electromagnetic inductive heating is the most efficient
if the metal is ferromagnetic, which is the case for several industrial types of steel.



while the el ectromagnetic field increases the
tenperature, resulting in a nore efficient drying when
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wood treatnent involves inpregpnation with a fluid,
e.g. a preservative, in a hightpressure environnent.
Here, a nmethod is put forward allowi ng a conparatively

! ﬁé&ﬁnﬁw r%)me'f' 'CGn'ﬁﬁbnbﬁne gg &4 vJoBdttF%trﬁEﬁtu WheFeethgf product is

I ning steps of hea

e$lémqteﬂmgd@!60tﬂ°r b@at@m éa,an, exanpie taf @agﬁﬁ‘ﬁﬁ' appiigation of vacuum
h @A?%ﬁts§éﬂ' B. rﬁé'it H@ %57%% @%uIHﬁobvB%E{NE' mlr@ntemperature

ect accor resent Invention iIs

i e eéeqtt’emgdetquieltbmrqage%tha tamet@rﬁh@suﬁﬂ@ imamore efficient
3& ik ﬁd%ﬁ1Wﬁﬂfﬂleb&ﬁﬁ duesul ar feature of the present
inr\S/,e M‘%’n Is tha g heati1 ng subsequent to supplying
the fluid to the wood enabl es a hi gher armount of fluid

t RndtRerdiRford Qteﬁ)h/ﬁth'irf‘\k%dqﬁ‘éatﬁ{ehyi‘ﬁtlélf/é‘s i?rfpréé}?atlﬁﬁ‘?ﬂh #¥lid, e.g. a

advantage wth resent invention is
eW&E?@%t'V&: @(ﬁrb'ah"&( ¢s\$éfeyenva9@t@eranﬁem ad‘ﬂetbia‘é%ﬁi farwvarg allowing a

|édiﬁbéilaﬁ\/él)b%r€éj@%uhp of MBIdMOBe 20884 h8Tthekit®eture of the wood by
accor d resent invention is to provide

RRTRRIANG 81eDeiok BERig BRIECTATAINE UG 2IAI0R, VAGYHMY Fgatment, and high-

Phrepafe trehtmiedluci ng the water contents of the wood,
enabling a |l arger amount of fluid to be added to t he
wood. Anot her particular feature of the present
invention is that it allows for a fluid and/ or heat
treatnent w thout causing warping of the wood.
SURRRRYP SISHIediMRENGONHE | NVENTION | n addition to the
above objects, the above advantages and the above

atures, numerous other objects, advanta d . .
« BB phiPEACTPIAN 1o Paanit BT o SRR Mameoder g fuid to
dm&qmgman fictQieVeiwhed. cJLWp@:ft.cnrnléuefe%nrr@%f1 &iid pFseRNingention is that a

rding to t resen vent | on e ect.s .

HRng sy adnn P shbevia the BHCIE 5B fiaed &rgBEs & idher amount of g
aﬁpl@é«‘taddéd ttdn Qheprrﬂémat sﬂrllibllﬁetafqne afdaal. red abyantageewhidhe present
for detreat rsn the ste

f .

puention i H?é’td\tzo%’!:? %ﬁ°’£P?r?F' %ﬁwﬂm BO%@L%F?%Sat?%e"q“'d to be
aara]ddeldgbtthé Wﬁbdh@nﬁﬁér&’fﬁﬂljed Iaceorumg Lol e gmemﬁeﬁﬁmﬁ% to provide a
t he u { e WoO en the,va

oo orureRtRa Yol uinnetib .0 farabSeuiphTe dSducnE e iralér Contents
dcbff fherwmde_émbmgea lakyer |amo|emt lof ﬂgﬁ tohise \wdded ag dhé Ig\tbod. Another

ron r.a ul wat e

el Relc® BT3B i ke ot dt Sl B a il gpovor hea
t ineatmenissithoat chdsfrgmrpmg of themoazh nat ural pat hways and
vessels for fluids within the wood may be

SUMMARY/DISCLOSURE OF THE INVENTION

In addition to the above objects, the above advantages and the above features,
numerous other objects, advantages and features will be evident from the general and
detailed descriptions given below of preferred embodiments according to the present
invention. The objects, advantages and features are according to a first aspect of the
present invention obtained by a method for fluid treatment of wood comprising the
steps of placing the wood in an airtight tank, evacuating the airtight tank to establish a
vacuum environment for the wood, applying a fluid to the wood,



cl eared from obstacl es, enabling an easier flow for a
fluid back into the wood. Further, the pressure
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structure of the wood, which wlIl enable a fluid to

reach part of the wood ot herwi'Se unreachable. These
processes continue until the internal pressure in the

wood is in equilibriumw th the pressure of the vacuum

envi ronnment. As the anount of natural fluids within

t feendbe Via§UlI"Bv&‘!Wl=59"m?'Ne'sa¢9ft@tﬂ'§f"§ﬂ dherenwill @ prgssure difference

ARIWELN mtdﬂa{orfdf Lth@' woddl afd ﬁfés%izuﬁmgéh\fmoﬁﬁﬁh{ Wat¥a€ Ruids, e.g.
the fluid is add to the wood in the vacuum

eWRIEF Feedlr:, Wﬂ'hé’ef ﬁmeae%affpm Sl aﬂ’\%i weqd begayse; ef thg pressure

t differeRESl 8 tWHith Hét@raPEBﬁHWHW and 'v'eé%l’s Qﬁsﬂuﬁfs \i;’itHuh e Wood may be
that is natural to the wood. This is a_cl|

AIFRIRE 498 obpladate eprhlieg RateasIE" B‘PW fxe W'%'P%C'ﬁ igto the wood. Further,

| the f&@éﬁﬁb ditfeRhed Yo créate nﬁcn’@b ra%ﬂ]?é@tn G sltmaturedof the wood,
n the structure of t

CuiGh (il SBaBle e k¥ 15 egk bat o e weiod RISWiSE sEeashable. These

bsratéksed dapive \Gal tm; .rﬁ@rﬁamdsskwarrdtheawb@d ismde@mbnum with the
untri nmed board, the, slab or the out

Opreaﬂg?lo fhet Y%’HE’F‘ enémcar)ragnt Aﬁ&ﬁ amw;qtrp éma %eﬂuudshveiltrfln the wood

Ry ndwisred, thé affinpper thieWwob@ taabsbig 8Rbther fluithis ifcrédsed sigrifibantly.
of one piece of wood is juxtaposing a flat side of

anot her piece of wood. The wood may be stacked in
swven athe figid 8¢ addeth Ry e tWidwaake PaQLAS ehﬂroameht |they @lid can reach

B . R s O SlbRiee B o4 T that i natural to

OlheiWodmyrl'*w |sper<ﬂea1damhmef as theI;@hb?atrdnng‘l ﬂ@éﬂﬁlﬁ is |r|1qcreased
Irtl rFm,O a C I N er\Mt
BBy o alaﬁef oot Batid Wiin Hie Sion e GUne MR- ot

having the ability to sustain both a vacuum

d
oI HBEE PR RO VAR PlBEh <914 b Hippi P R peartwoos
nerysapaoed bodaoa, trimmed oramtriraped boand, tHe siats bmHeadutS|de board, half
o iR bl a50Rh e bRE w8 Ve R, B siocl RED S amanoed so
athpf&ﬂstwdezdd)rerpyéqecm et is jmmmlag arflaysil@vtanathdrepiece of wood.

k h d
LB Bobd 7 be skeF % shVerdlBvbSoiibefs faatded Pleged figacn raver
|drtﬁaeia)comrhon Hrmgmmse dintctipankhe tomsibo udrdytiivase dipbetionzeay be the

pr Zé efrog%‘l ayg}sl’ | Qﬁf“&%ﬁ?rﬁ@eﬁ%ﬁ&g'aﬁ% %F %ﬁﬁ%ur?@tl?%eésf irst

aspect of the present invention may further conprise

tes a%iflfg@h%&k gﬁagéﬁ’éve! tﬁ!e g@rmt g\‘ea %.‘h&ér&b#h I:@rp\}é)é te&g-ga?s. Here, airtight

surized envir onnent
whay be nintérstaodess havingrtbe abﬂityztlorwsiam botmal vagnemuenvironment and a

?}Qéarnzéa*% RO 6 érli‘ %%;r)ﬁg% ok g BE Yifiad N%u{ %lg{, qtiles Rirtight tank

ressur envi pressure
emay lhave apdogr eataewrttnaatiort kvith e em;lar éurgfion,Her ®nbblingt a repeated

aﬁlgaﬁé) Ble(eﬁ\ovg\véf@tﬁ:ﬂe& Wob& ﬂ?fﬁg tank. As the tank shall sustain a pressurized

environment, measures may have to be taken to seal the door to the tank, e.g. by nuts
and bolts, especially if the door opens outwards from the interior of the airtight tank.

It should be emphasized that the fluid may be a liquid or a gas, but preferably a liquid.



pressure fromthe pressure of the vacuum environnent,
the fluid will be forced into the cavities of the wood
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can be reached. Naturally, the higher the pressure,
the nore fluid will be forced 4nto the wood. It is
possi bl e that the proposed process will reach an

| I | ;
e e
elhe istapnefaniessugziag tha aitight tank to establisbra P'ﬁésqiﬁﬁd @Ryironment for the
a\{y&lﬁ REHIr&in tﬂ—@%téﬁs fh&gsﬁﬁl‘iﬂb% théné&?s {d éﬁéloraéfb%ﬁéuent to the

resent ent i on er co rse st ep o
stiep ef:apm)gng Adluith dopressusized, Bg‘éfmélﬂnt rr@dthang appfessure that is equal

e#oe FrPé(??&nﬂdnCtH@QP&Eh@noi méjlé%lé?ﬂeatﬁ{osﬁﬁgrs With an increased
odes

ect wherei n the subsequent heati ng
SPTRSSUE OB e PressHte &fithe vamwgLMIropMept, &%fitacbwwfbe forced into the

QRS NG el Wibd strb&u:teh%ys\tvﬁlEhoj hR{)h%?%‘éfertId’r‘ngoft {2 wood can be
alrtight tank 1s perfornéd, the su :ﬂuent heatin

br@agﬂ‘?do Natysallys mﬁnle%ﬁﬁélameneysqre the mepre fiuig il be f LR!ﬁ?dg 'l"g)a e wood.

tipg Ns%?o?éJfHaF tHeGprop¥ed! gr6ces8 Al ﬂafach% dVersStuRftioR 9schthat the fluid
|Iﬁ urd, the heating of the wood may have the advant age

tWilltoer ewpefled frpm (e twnod Wit RSgRIepsiIre O thedpreqpisizes nyiFRnment is

Vécﬁ!éﬂﬁédwltri)fhai Bﬁhé afbidht RtdspAs@S. and the liquid can
penetrate even further into the wood structure.

Naturally, this effect may al so be obtained by a

PTIRh@RtHoaGcerdindao thelitsCaspEevst s preksnﬁnmmorhmé@ f@r’ﬂ%r comprise
di sadvant age that the vaagour pressure of the
t

gHeR A SURIFEtng {hes Wped O 1h 8URSaLEh %%ﬁ}mown@ﬁ?troramrmc radiation

nﬁl@ﬁ@h'dne‘"’é\* fBFe &lBctidtie8! whérelrhteURbseqkny ABAIHY is Hrultaneous to
subse nt heating nay al so |n0}il§al slg t he |nterna

p‘i"&%’ seqHenk o e SteP QURPPNINgR, thesigp of RiBsYriziRg dhe airtight
CtaHk id sén‘drtneh aﬁwerwbsécmﬁh ﬁébtlnﬁ%a)ﬁ be pﬁ@ﬁtﬁ‘) @fmdltbﬁecfdsw 1, and/or
e| n ance

cBg R ) e er Gz arins fere g Be TREbIng 8gnR, e Heating o
Stlhl rwvcfoltdqaay hsive ﬂdatwvahtbge ftriam itheé liquid Withiel thé wobd i Héate@, whereby

ehea e ver unt av S| nce e .

& Vsgouly LB e S irkasbe and His Mkt s engispiagnfuther into the
p@dﬁtﬂi sagaunenmmrbm/ Shlfsuéﬂeldg fnayf al§dﬂQ:ev‘tﬁmdnecB)bfytah@reheatmg of the
pro net n e S | NT use
PGB HomeRE: 1% oy Mefe I WeRBDI0R T41n pRpus Dreseyralag the liquid
biy ghestér wgcleqn T%tmtﬂm@hogﬁmt ér&/&bnmﬁnw\m&gmésuf hdrgér to maintain

e st u ecting the ogd to a
BERen S At e RupS kR e s ATE MstronS S nfmal pressure
ninitiee @bed, twrictemay Vdres merluqunhentproaanedmahs; Nt reachedi or to
and/ or simultaneous to the step of applying a fluid.

Thi sprior heating may be prior to, simnultaneously to,
alFat/ the casb 2f doe fitidt eindha lguidp thef liuidenst beng $ubstance that can be

alrtiah k. The. prior heating may.have t s
a%.[;éc{j]ggtghg%ﬁ twlmrh inBfeaSts S wscosgty s@/nltjlqcanﬁy. I\Pa?urally, for this kind of
liquids, a preheating may be very unfavourable, since the increased viscosity reduces
the liquids’ ability to penetrate into the structure of the wood. By the proposed method,
wood can be saturated or infused by liquid, which is then cured within the wood

structure by heating.

The method of treating wood may further comprise the step of subjecting the wood to
a prior heating by electromagnetic radiation through one or more electrodes, wherein
the prior heating is prior to and/or simultaneous to the step of applying a fluid. This



increases the internal pressure of wood relative to
pressure of the vacuum environnent. Thereby, natural
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wi thin the wood because of the pressure difference, in
whi ch natural pathways and vesSels for fluids within
the wood may be cleared from obstacl es, enabling an

eﬁﬁjrq{eailh%%gfb? abriu ‘tB dsu‘ﬂ@ﬁ%ebﬂ&? tb hSnCY)’Qrogubs%Hﬁérhetb'the step of

pressure “di e m croscopic

reyscuating the tammt iaul&t dhe m'fortmmatlmsoraaythﬁveu@ﬁ dfvantage that it
nlﬂ&r‘é%?és ftha!i %rﬁ%}yp%%glﬁ\'@eof apshP trBRkiv |tH' 9?93@?%9%f theé vacuum

e anount of natural fluids wthin't o
| @wirpement: bereby; Patural Byids, Reg.\wter ﬁ@d étﬁs@\ab bgrryPRigd from within

fﬂhH'v%ddsbécaﬁééeﬁfsfﬁ@ pré_&%ré’ﬁi'ffefeneé %'W}gcﬂ'rﬁﬂtupa@ pathways and vessels

partl cul arl y avourab E_er orned 1 n a vacuum
efie flvids withip the wopd, ewaycm qéf?asg@ pEn QRstacless enakiiag pr\eagigy fow for a

tffig HRBE iRbfRE twadd. chu?thEPQﬁ‘e Ppedsife Bfﬁ‘e%nc@erﬁby Rébate microscopic
maki ng the two steps work in conJhunctlon Furt her, the

v@@ﬁtﬁﬁ Entherdiveiee OQF@OWPMF@UQ &vhihy natugg! ﬂﬁ'pﬁtm@)f escape, and

t&ﬁereﬂdﬂ&é leRebrNAL t{ﬁéllarﬂduaubfi%atuP@lMu‘t& wnmmtﬁésmwd fsOlowered, the
renmove fromthe airtight tank by the action of the

VRIERIY9 TR NOOR b0 BPOrD AnAeR ﬂe'rielétwa@%edeﬁapo%r@a hegting may be

t;SH?tl gﬁ@%ﬁﬁéblé Qbeh parfamsed |h% @%@uﬁ{ erfVRbAmEhESS HABW pressure
npl oyed in the prior heating be the same.

Aﬂ"P’@r wdte$way ha% the Fme, Pffe%ﬁ)"ttﬁ% word asrtbe @Qohﬁﬁﬂt'ﬁ& making the

bivot S1@pS aBKk it NEdNIMESHBHN FUNHeF, OIRBEVECUTRY efffdnfiend alol Rwers the
as pressur the fluid and a

Sbickamint ogn peies pdlel i et g to remove from the

SalAgAROEAK by tHe #kibh Bf e vabeurh buing, and the ratio of the
subsequent gas pressure over the prior gas pressure
may be in the range of approximately 1 to

APy end drRheteyeldctrddis |eh11ﬂdybﬂ§h lhb%ub@é‘dtﬁéﬂﬁ ﬁeétfngtdhﬂ the one or more
pressure this ensur e nat ur

oo e etmPlaved i theion Beio fres heisaiso Al paLiEk some or all o

biae leldctrbded may abt becthesamef t he wood, whi ch woul d
hinder the fluid to reach the cavities within the
wood. The pressurized environment nmay have a gas

PTes savuvani en\tubameangeyafef a@pr;mor I@ak ¢ir¢’ssllrebﬁll’ ortt® applying the fluid

7

o PR d5% Breshine HRMuAHEu T6 2nglor dirrauent B applying the

peuid, mgmtm [atlb;?.)l: meaﬂmsequgbﬁdrefswrefde ﬂhet;{rﬁﬁgﬁﬁﬁessure may be
rdin e spec nt.ion

(BB Fah b sbmBaelsY, TR aPLetple, ReBY T e Bfease of the

nErgssule ehig h/ay |ad\mustnzegehé haturdl fieids) inipartalar aftagt wdier vapour, is

V\ﬁ)o?(?)ressgtgn back m%o =) struc ure oP ﬁne%oso% oiuc[rrawoulci1 ﬁlnder t?me 'fluid to reach

the cavities within the wood.

The pressurized environment may have a gas pressure in the range of approximately
1 bar to approximately 12 bar, which has been found to be a particularly favourable
parameter range when performing the proposed method for fiuid treatment according
to the first aspect of the invention.

The wood may be completely immersed in the fluid, which may have that advantage
that the fluid can enter the wood from all sides. For the case of machined wood, e.g.
sawed, planed, or lathed wood, openings of capillaries and natural pathways for fluids



sawed, pl aned, or |athed wood, openings of capillaries
and natural pathways for fluidscan be found on al
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may create small or mcroscopic raptures at every
machi ned surface of the wood. $ence, nore fluid nay
enter the wood structure through its natural pathways

a ' ' I

< LS B Bl bl sEfagtBE uigVied Pebe, R HRncHitd my create

t érealf bumitrospopiy raptu‘rewatjevammambmdd rsagfatnaof theewsad! Hence, more

t I t S: . .

o iV, efteh g g SRGTE BRI hEGRT i) MP croscopic

staptuges when the swodds rcom'pleéelsz @nhmetwd ini thé ﬂthie Adliernatigely, for the

t . a it N

oPHRE; oy e P 8 1R Hitod R o nFRERRE T Riauid <o that the

ewachined swyfaces ef the wobdtanebélbwithie swwiagelof thei liquidvapour

fromthe liquid otherwi se woul d make the vacuum

environment harder to obtain. Further, it also has the

athveafivid geay beystorérkinpa iregentairaintencpnoaeied witbethe @irtight tank. This has
h P he.ai 1t : c

V\fhE 9(%\{? fl’la a{e éaWéfél\Q/% Ptg% %rtg V\LttérEJWo ﬁplﬁgégﬁorrv‘{?\'e fluid when

| e\@gudm@awhnm ifdhe flhidris a ligeiduapourfremdhe tiguid cheswae would make

t @e RBEHurh nTRdHnéh h%ftfe@l?cj?] bbiafd FUARSY ML%V lqa@'thtsoadvantage that the

mal ntai n. Addi ti onal e reservolr

piprios hgplingeeprs b perfar @Eﬂ vdthputganyrlyidowithim mee%iﬁfghbtaﬂh ¢he, which may
f :%tﬂ&‘hfi’ge havel SbvbFP dHvita H’r 5@ For \é%ﬁlpl'éogtlllﬂﬁﬁd Fhiy thlaEn Wik reduced

the fluid is a g articular
aumsttaag@r istart e wlsé@smelge Jn_ enebished | waushgrder to maintain.
”‘W&’dlﬁdr@nﬁlﬂhé’ resteW%lrpr"nS§%‘ér ﬁe?sﬂré@é rsh&dabiBhihg Sand/or increasing the

reservoir subsequent “step of
pfavs gl fiyig frﬁg' thﬁ ée%ﬁrvqw éﬁhe @HFQN tarrwe Iffthe, fldid i@ @ ligridg this may be a
pﬁé?ﬁ&ﬂéfaéd\léﬂtafgbw @he @lsgéé‘ﬁy dilthét hBéﬁthk Qi@rﬁ%diﬂ%ﬁﬁ'the pressure

nmpound or m x of chem cal conpounds. an exanpl e
twéat;lqsbqachlr}m? rggensoio may £i§) epleyedin the subsequent step of pressurizing
dihB irtignt 1A aborat -tetraborat in nonoetyl engl ycol , or
it my be a linseed oil based paint. Aternatively,
the fluid may be |iquid water, supplied for increasing

tiee @4 Rlay®ed preksrvafior Md Vép@ﬁa ofl BaRRLIRF ERemical compound or mix

advant ages and features are accordi ng.to a seco

adpelemigel FHEPYES IS @AY BXAMRIR, 418t dlliideayy bg ﬁeg%dsolutuon of

fdlhath&@bctbb@:@f-@ﬁbor@f wWﬁMoé@léﬁ{;lyéthHGr ithRayp beps hﬁ§eed oil based
pl aci wood in an airti evacuatin

Ppaist AflerrBlyal. e LRIk Ry <ie il oath SHORIEG b INcaa5ng the water

t duntemro ot tham@dogubj ecting the wood to a heating by
el ectromagneti c radi ati on through one or nore

el ectrodes. A direct advantage of this nethod may be
t v objbets meveﬁtagwéﬁfeaﬂfreé &re aveodingsto laseebrdl aspdtt 6f the present

al%\r/]én?l\éﬁ ob@( nécrI gy a me hogq’or heat treatment of wood comprising the steps of
placing the wood in an airtight tank, evacuating the airtight tank to establish a vacuum
environment for the wood, and subjecting the wood to a heating by electromagnetic
radiation through one or more electrodes. A direct advantage of this method may be
that the water content of the wood is lowered. This is achieved by the combined
vacuum environment and heating. Both of these will contribute to increase the
pressure difference between the interior of the wood and the interior of the airtight
tank. Natural fluids, e.g. water and air, will be expelled from within the wood because

of the pressure difference, in which natural pathways and vessels for fluids within the
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contribute to increase the pressure difference between
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airtight tank. Natural fluids,e.g. water and air,
will be expelled fromw thin the wood because of the
pressure difference, in which natural pathways and
}n?gfbg rclefér ﬁém"lﬂb@@cfést Qr?éﬁﬂﬁg aﬁ%\és?? eSdape’of ﬂ?lqué? fiuids from
sta ena an easi er ape of natural
fthgnﬂQQde RGBT tF@l rﬂf PRSUre ﬂfﬁféques'ﬁﬂhf cregitq ﬂé@@?ﬁﬂ@'%ﬁﬁptur es in the
Cgtﬁghﬁe%\‘ ﬁfeo\ﬁ 'tt?roﬁ Pvacﬁsthé H?fur'ﬁ? SE%Wé&aBE THiRe processes
rou e natural T esca
W@U®P6@ég% é’ﬁe@éhprﬁ‘ﬁ%e imthe weerki '51 iRt eauAiRr mrprvgggmeé)ressure of
' tﬂetvg&d’l‘ﬁgﬁwfo%niéﬂlt el%\é' He'aﬁﬁd iMsWif Hbytﬂé%rpécﬁ/%ﬁféb@ é’g it H&? change

vacuum envi r onnent heating in’itsel f may

alhe struelyeal apd chemwaypr@ﬁerﬁge of the waqd, whighdn ttamdnay make the wood
CIE?é“a‘bﬁEtli?ﬁ@ﬁ&r iris88tsOfor t Gy AR theMWddd bNmiokd HavBi¥able moisture
make the wood | ess appetizing for insects, or may give
t¢IIREY- a nore favourabl e misture equilibrium The

nmet hods according to the first and the second aspects

of the present invention may have several additional

f Eht (ediods racepiaifgniosthe TRt anslctiiaeeond AeRfciser HiyPresans invention

amEPRaR SR %ddlﬂoﬁah ‘Pedtu’ﬂ*@g 8r BBk Tieé va&mlnye&u@ﬂneaf { may have
t o approxi nat el ar. This gr essure ran has

shE#@m PtassHE 'Bé‘i‘%lf%lgleé?f apProxieRlel 9 & baf torp "E’H%tehfl(?ﬂ &’a' This

FitesdUne rdifthdsrRah$Rbivn td be puliedialpiaveariBle foEb@th the fluid and the
pl urallt of layers, and an el ectrode of the one or

trgg -odes is placed between two nei ghbouri ng
| ayers of the plurality of layers. This allows for the

i whte Seay CoBiistes Sl GhiiRE: ed Al lat e PLihe one or more
r?léﬁftidbg id b{éﬁéa betvgnt twol r@éi@ﬂioh huh Ay ldyerseot mblemamy of layers. This
el ectro I.S e e e | ClI

Rl o the Ayt O o BB Feds i T bl O sdackaf e Hisgs. As the

belestraphaghiefic kadiativnog r@hﬂﬁl@/sthéaeﬂrdﬂgeﬂmm)slélstz&ﬂth&%mlhmb électrode,

h‘lggorgggjeo Setg ?}?I 4:5 21 | ‘? g c&;—:‘n‘f ﬂ:él@ghethﬁ .%s(gra? electrodes
elviei rtiosl @sdyrey staeked waod gdces gdnabe %bﬁrln&edmd) mbaeetﬁbmcﬁgeneous

TRPIAR BLoRas AL iBrd hlede S ieaIR ss5raAY Hs same heating.

dlHecelacttades Inyay Hiehef almdangww srmmrarﬁeplaneﬂhm bﬂd’laﬂiat réibtionship with
e_one or ectro

d
o2 lern el wbieh By < fon iy ARSORI S, STRereagonaly o
tehterrpﬂtuuely] thewwaonld rhay esrapriseta ploratityadfli®yers; dndrangeect@de of the one

Rt s Rl ok 0 pach sBMES R (WD e R tgpers of the

ofluriatity exf tayefs, whivhrenables a homogeneous and efficient heating. The electrodes
may have the additional function of spacers between the plurality of layers. Further,

the electrodes may define a rectangular surface being essentially equal to, or smaller
than, the planar surface defined between two neighbouring layers of wood.

The one or more electrodes may constitute two groups of electrodes having opposite
polarities. One advantage with this particular feature may be that unwanted
resonances in the electrodes and the associated power/frequency supply, as well as
within the confined space of an electrically conducting airtight tank, can be avoided or
reduced. Naturally, resonances also depend on the geometric placing in the three-



the el ectrodes may define a rectangul ar surface being
essentially equal to, or smaller than, the planar
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wood. The one or nore el ectrodes may constitute two

groups of el ectrodes having o;ﬁaosn te polarities. One

advantage with this particular feature may be that

u e t : r

DR Gl L0 B Radbd WS ESH, G931 3R HnE e of he electrodes

térel tendiitigbt! tasysaEartiodr, havieg etectroded bfyopmsite grolatiges may result in

a Wt

Plloht bohé Wroub e ReBY MR il chige Rk S Hedlil) L e wood in

t m&mml tordines hmttmg fmmewlemma@nam@dlamw@lmﬁg ogalternatively,
n@@hﬁ?ﬁméh@iﬁ&cﬁest!ﬁ‘@ el Bk " @IRpréedildedithdy) Wale opposite

tank avi ng el ectrodes ot opposite 3

pmlantnem @ge adyantagauwith this partieulanfeatyts isghattit inoghseshibe probability

[ YsSdl é/\Q@
in a 8%#@ a#o hk heatdl %ﬁieﬁa’ll%ﬁ tﬁégigggttaﬁgﬁhg% gorts for the
rwendhaieoearthadd Flectiadgs having epnasite @plavitiesy mayhe placed with a wood

n@é&%@%éﬁ‘ theffh Wlél’?ﬂﬁﬁ%l@ ?Qﬁl&%lﬁﬁy gfr iclERt ﬁeéﬁn@ccg "trﬂﬁ fdod piece.

ave opposite pola vant age

pﬁ@i'l&*ﬁﬂtr@ﬂe‘-’f daveithe pame palarity and thee dkess is IiFehlgh pfObab'"tY that the
PERRAR ijollévy th%fpﬁlﬁ‘ bf FBUcast Pespﬁa?E tthRHﬂH Whied may no be favourable
an or

especi al e alrtight t e suppor

t fleerepistive é?i‘i'néart hed. El ectrodes havi ng opposi te

pol arities may be placed with a wood pi ece between

them which wil ive a particularly efficient heating

ofhe glpetrempraneic é%‘gatlonfm%x have| Fequsaey imtedangreofsappeoximately 10
P! fpprdximABE ﬂd"'ﬁlet BRd re'fé‘a@l%/%' fiduehePabapirbxi n{aw 13 B MHz or

currents followt | east” resi stance

ARt Sh T 8L basbaan Simahal the: hasiss §f wped B particularly

h&ﬁé,é,ﬁtg,t thERe f,@hggﬂd‘éymgnetl c radiation may have a
frequency in the range of approximately 10 to

approximately 30 MHz, and preferably a frequency of

P MetHBRIs &lckorithgo® tNE'TréiranGRHé RUEHRE 8 CPéc?Jefltﬁe"ﬂTBsenk invention
has been shown that the heating of woo

pRRY fusthenserppiserte siertof ptaplishind 4 megianical @eessyigeon the wood by a

NESnhESsiGH Sydtehh Mt préveniifig diefosthaghtofithe weea oTils @Sﬂi%ﬁlbﬁ step may
of the present invention nar further conpri se

o'?e 8EPy Efmlgﬁi"ﬁﬂu% FenRarAuent ey of the 68 '?h@%wdbﬁteas of the
éggﬁ lnﬁdﬁhcﬁ:\éf trﬁénlsfe@rof ?gaumﬁngw w@eﬁ@iwbwﬁsﬁ@‘ mw Be prior to a

WO O | S I GU e rlror ane
RPeE g aliigh aRilor Brisipe stem ol Aneling 2 Ruohdaitorally of afamaively, the
trhéct%ﬁﬂﬁﬁ%fé%éuﬂ@ﬁh?dﬁ m'EhﬁalﬁécB!b af paastt iablirhé rBieﬂ@ §Ubsequent to a

)Q%Ede,sf sg{l a0 que@ga %\,t Efr {/O:{Bg&%l Ig(r)erssure is thgt it prevents
Anl@kptnlgoasfahé Yokl whére It e trededyin pémcmaclb\,aneamg Piheset éﬂvantage

thﬁ\e r;lrgcl:hnatn?cap prestsgreamg)s) L)e thatQhe s{lT'Ectural pgopelfl%sseoql%he wood, e.g.
the tensile strength, are improved. Further, the mechanical pressure may be employed
for decreasing the volume of the wood. It has been shown that it is possible to achieve
a compression of the wood of up to 50% in one of its physical dimensions. Preferably
the compression has a direction perpendicular to the general direction of the fibres of

the wood.

The wood may be arranged to define a flat side, and the compression system
comprises a flat compression plate for distributing the mechanical pressure over parts



subsequent heating. One advantage of the nechani cal
pressure is that it prevents warping of the wood when
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advantage with the nmechani cal V\gressure may be that the
structural properties of the g. the tensile
strength, are inproved. Further, the nechani cal

péie or Weewl'%?é( E%@ E&I SdE dl'hﬁs%arﬁ@tﬁélf@ﬁﬂuﬂg hé.@ﬁle\’%vﬁﬁ%ggfthat it may

shown 0SSl b
a@mvémeN%tP@meﬁrﬂt%wp@#ﬂfb@nQ Hienepsion. Brefergbly othsdta campression plate

Ofs Sdatralgpimé géherdi di.%en OPO e P&%& of ﬁ’n@vv ddhﬁd@%ﬂml%? bifétnatively,

I rectron perpe enera direction
ofhet meod i malesbeafantangew@ddeﬁn% f%oﬂﬁtnﬂ9e?oeat afighinaegles. oand the

dedrhpresdon |s?§ter$|' &?npri%@g atﬁlﬁraﬁ@rﬂ?rfﬁﬁ %brﬂBre%é’:%ﬁ ‘?JBtes for establishing

conprlses a reSS|on for distribut |n?
t the W@@h@mwawrem foelgbvt@fe ftf%‘bfs'deér Ashanyexanepleyf a pair of

t R&ridohed c&hﬁr‘i‘essﬁn bS sipott &éﬂa@ﬂeﬁrﬁe@ta‘%gcﬁ%ai Bessure component in

advant age t It may prevent warping of the wood in
ofthe wradehavingan e&sgn&alb(meyﬂca{ pIma, a«h"ém'@@fs\recsﬁlﬁab Femaression or

'&ﬂb@ﬁabb@s bé¥irleBea gﬁé@{aﬂlcad {)F&%hﬂeoeorﬁﬁoﬂéﬁﬁ ﬁlthée&o&f having a
t he wood. Addi t.i onal or alternativel

blorizoptah qwAmaly TS |pﬁ5'°P'@Drfe?tP'§t has dbe %dvamagﬁtthah@h @lgaws for a

Pl‘évéﬁl%nfd?w&rﬁ% IrPvOSHMERSbALBIhE WD ané'fé#éBlkl' the faf compression
at conpression plates for establjshin

n@'@?‘i‘érﬁr% BArapielde %Q?"Pfﬁ’ dligion ok thedlbres ‘Pfg'f'e wPEds. As an

exanpl e, a pair of horizontal conpression or support
pl at es defines a nmechani cal] pressure conponent in

wESB%l cwarareﬁa%ﬁv%%@ EPRY; CANRFiISG @ qfarpr for g8 hing,, pard 05 or the whole

paﬂ ltheﬁﬁmeuﬁrilidaq: @fesﬁ@%‘pﬂ'ﬁisa‘éétﬂreo?lloﬁléﬁ@pé tmdthahieal preéduné that does
ani ca ressure conponen he woo

hB? i djon Yn%ﬁ’ma?ﬁ”‘g/ %EF?‘PE lﬂeé{'Pe$ e9:the @"‘I‘Q‘s‘ t?’ﬂg For example,

atheadlaraps camak dnﬁpl@}eldQWSthé Q\Food Heferéanisi ;ﬂébeaf mWﬂé Rirfight tank and

f er abl fl at
Bsee rreer HeceompietL e (e cRwPrEgHienas teatment methods.

dAItémhﬁw@ly e tlB@ps invdyebe @émém aveogble bh@oGIRMAIREPIeT days, or a

S B R e S L e o provent

f paan letehtie®periddadt titneNwithaunrioealpyingaths dirkight kelk. does not
depend on any permanently nounted devices on the

airtight tank. For exanple, the clanps can be enpl oyed

tAs ahaaltematvd of additiort tol the [olamosy tl'ieﬂcdrhpfeeémrt 'sgehémtrﬁWcompnse a

nmoved first after th on of one
PR et BB B A R PRSP Pregsie. This has
Cihalmantage kreat Itrmm\eemhrmall:( ptﬂ@?tﬂreﬁan hhewssied aluﬂng fHectreadtment of the
s after the co

TR iRy Bafion B ffou 3 B o BB TLer I wogd treatment,

eand: adexmpressiard sydterni imeglving tHydrdulicsc ou pyieurgatidsecan adjust to these

ajairfécitg rHorteQinﬁ'ple, if the wood shrinks, a flat compression plate can be moved to
maintain physical contact with the wood, which enables a constant mechanical
pressure.

Further, at least one flat compression plate may additionally have the function of an
electrode of the one or more electrodes. This feature may present an advantage if
heating from the boundaries of the wood is preferred, e.g. if the wood only defines a
small number of layers, or a single layer.



As an alternative or addition to the clanps, the
conpression systemnmay conprise a hydraulic or
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pressure. This has the advant qge that the nmechani cal
pressure can be varied during'the treatnment of the
wood. Shrinkage or expansion of the wood is common

ESfREiRs &aggéuigmtrhs,ﬁ&ammse @Pgetﬂn acgaﬁn' &Hn&Yo?:f&}iding the

i NnvVo V|n I CcS or neunati cs can ust to
gheehanica P(ﬁ’ss@rﬁaﬁﬂﬁ @dqunatl)hg)r \maw%ﬁﬂlthﬁﬁmghtffﬁ@& Additionally or

CARPARIS S Offe Rbofipfedsith H8tefPiHa] BH\pP@é 8k %ﬂ%ta@é’ Eéé:ﬁir establishing

contact with the wood, "whi ch enabl es a const ant
nifteh é’iﬁtfwt'nﬁr hes m%?ha’lﬁ@ﬁ't pEssuUrg: arewhereimdhe | ggmpression system

Céif@ﬂ'{a%'?ély eBmBlisdsea B'Bﬁbnfl‘ﬁ defidwrron beﬁébﬁkﬂﬁag thB %JcHQﬁEél%ssure

an el ectrode of the one or nore el ecCtrodes.
feature may present an advantage if heating fron1the

t@h@ Qﬁ{ bﬁﬁne‘?freéé?\? VBN iS td)bl%fv%(eraeﬁew Ehui-step d’&%S%‘@&C{he curing
defines a small nunber of layers, or a
I 3&39%

Aryinge OF Gnprasisish dn Rartiquian wesd- JBnibe; @Q'Vﬁ’uﬁhéfg?ﬁﬁtthé wood is

V@@}é&eamrrp]féw alt%rnﬁaﬁnglrﬁégﬁehe figlc Mmlgrﬂﬂrec?feﬁéﬁ vidto @Rfiksion and
addi ti onal for evacuating the Fti

AdhmiGresmane r)ad@ltm%ﬂ In stepald @@‘I’ {3] ﬂawoewﬁ"&rg.nm beyRlpesd inside a

NRuGANEAK. Smeaﬁtebﬁfdr@béhbrﬂmé@aiﬂ thersaf bfet;l 1IsdveVer, adHé or more of
di stri buting the pmechani cal pressure, or ‘wherein the

ctB?&ﬁ'@§¥,P%ﬁgglyg?‘eﬁ’i‘i”aluﬂeeﬁ”ﬁﬁ?ﬁsvel y conprises a piston or
bel |l ow for establishing the nmechani cal pressure. One
m of the invention is to i de n
ﬁnet ?‘I‘@P?ﬁeﬁ’}"gb'g&"%w OCRES QYR iPAET & dP {I\a&lt rﬁ’@""é‘fesaa more efficient
I@r@dﬂ%am lheamey of Wc?ddgthéﬂ&ﬁﬁshohénlhb ﬁé ﬁdb;ﬁeéd@d f&bam or drying,
od is s e al t erna gne

rol? Sy Segeliie FuSie Efer G snsl BpduRg T process can be
mptuhﬁzwv&;r rdiftkirati @Bod propettRis + 3lickmrd cﬂlih]enﬁlbﬁs wWeatdr contents and

t
TPERSE PO ARACR 1 i e iOme e cPPIEh EOBET ifopach of the

dteﬁdﬁamﬂ/enﬁyrtlﬁba ﬁ?ecﬂ'elﬁjl@dcyf ofotve tiduchoro Aelds in Step [1] and [2] i.e. the
vant.age W, t i S new. ess ver rior art is

TOSGE Had diar rgtienef T BslEe 3an BerierBh i Retvar e Fvourable
Vieating fdneusy asdhanyingni ng the tinme needed for curing or

dryi ng, w thout any negative structural effects on the

final product. The process can be optim zed for

didrftbe ease vbstdelvavpeinfaresnents plabedislode nettiss ceritre ofed product, the

o O[C nt, spacing .. by.varying, the .
SRR ol RS TREBFRRE SR iy BE T 3% Hancy racio
Femiss$ien , [2} tvellfmda.meehegtlrcgt tidtle throdight electrdrmadrasic i indgdtiep in the
[ é%l hi gh freguenc .
rryglfoggedrln r|12t gnd é’g rdlrscét d}eg?% éghe%tmg Coﬂ "é?/ grogu%?ﬁe ?OFX'IGI‘ will heat the
faleroemtalfidoe its centre, while for the latter the heating is the strongest at the surface
of the element. The microwave radiation [3] will induce dielectric heating that is the
strongest close to the surface. Clearly, even though being a very inhomogeneous
medium, the temperature of a steel-bar reinforced product can be increased uniformly
by the above-suggested multi-step process.

For other kinds of reinforcements, such as small fibres, hooks and rings, that are
evenly spread throughout the product and manufactured of an electrically conductive
material, such as steel or carbon, the heating in step [1] and [2] can be distributed in a
more uniform fashion, making one of the steps obsolete.



heating for curing and drying. For the case of
steel -bar reinforcenents placed close to the centre of
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el enent fromits centre. The h| gh-frequency radi o

emssion [2] w Il induce heatl bot h t hrough

el ectromagneti c i nduction in the rei nforcenents and by
direct dielectric heating of the product. The forner

wi_ll heat the elenents fromits centre, while for the

| Biomea sﬂ'gfglyrfgfiﬁrﬁh‘g"qr $pPactike, sct’\eoﬁt@‘é%ftth%tprqsﬁ@t igventionds ¢ provide a

t R aheRBd tor THee dFVqu]QW%VBrcfdﬁgﬂ By | wBjekiig W' {d hlgﬂcﬂ&qﬁency radio

di el ectric heatin is the strongest cl ose
semfsgiea in ejvegtqng,en\@r@gmeph di @@ ﬁldb%ntqa@e \glth,g\lg,new process over prior art

| BRASDIOBRRRIES a'MBicUficibRtedriiRgPRERbY sBofénifg ateemhe b@éded for the
rei nforced product can be i1 ncreased unifornly

aPf9eesSs UGGerPerrsntAn Pe Rligizsdotor iffereny, Pfeti‘i*FérPfRP%%S of such as

:ﬁih{éﬁ%ﬁenﬁ%}s ,cohtéhls, ?eﬁﬂ%bhtﬁhls?ratﬂﬁ pr’é@éﬂé:% t@ﬂ?hétélnﬁiéces - by
alt, are even a r ou roauc and

néYing dhe.tirag 38¥ a&ﬁ'reé# RRWE |<§ éﬁ Qeaéﬁﬂdﬁ%'? ﬁéteePF%ﬁy of the high-

Stigduedsy RidReémigsion dah 88 validtttolRaleve a mdreifé\fi‘ﬂrdﬂé hédtihg.

[2] can be distributed in a nore uniformfashion,

maki ng one of the steps obsolete.Froma slightly
dif tleré @rs meedl eampbhems ir0& @radiud, @ie hlbﬁ-fﬂéf}&ér&ﬂtradlo emlssmn will in-

-SuE nafto binofiohaf ElecfofeOiacaiion boihe el and B dret dietec-
emcsmamg |meaomwmheawihemm froﬁhﬁh@d\tﬁéttalagﬂnmﬁehts are situ-
e R B R eBlingd £ Scngesta o fReS i product. The
nmetiae d?Tg?ndnlEcarvg %H:ﬁﬁsll oﬂ'bet? suehesdi bfmn hbd(sca?fdl ﬁrl]ﬂgégmlch can be

Besl sasfed Rttt B BoE b by ittt e hEFngf & ore uni-

pioeraésshionby varying the tine and applied power of the
heati ng. Further, the frequency of the highfrequency
radi o em ssion can be varied to achieve a nore
favourabl e heating. If there are netal conponents in a

PERRSECtARIONGE HRRSRAAY 0 em ssion wll i

romagneti c i nduction in
the nmetal and by direct dielec tric heating The

Rl o 578 B B e A IRSHS Ry i mor ey

haaiaretg fraam tthee feltoming dstailed ctehm;monfandeamferﬂbé claims, where the
&%B smal | obj ects,
sugﬂ p*e-ggﬁtgg?ﬂ ﬁén aﬁg’ﬁﬁﬁeg%g gh can be evenly

spread t hroughout the product, thereby di stributing
E@g&gﬁ%ﬁ‘rﬂﬁ&% dﬁs%@%&%@ﬁrﬁ&ﬁ I%'f tHe maﬁbg'f:or a fluid treatment of
wood.

Fig.2 illustrates a second embodiment of the method for drying wood.

Fig.3 illustrates a third embodiment of the method for drying wood.

Fig.4 schematically outlines a preferred method of drying, and

Fig.5 schematically outlines another preferred method of drying.



Addi ti onal objects and features according to the
present invention will be nore readily apparent from
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clainms, where the former is prgsented in conjunction
with the drawi ngs: Fig.1l illudfrates a first and

preferred enbodi nent of the nethod for a fluid

treatment of wood. Fig.2 illustrates a second

enbodi nent _of the nethod for dr_lyl ng wood. Fig.3

i DEDAILESR BESGRIRTION Qihilhif INVENTHONt he met hod f or

drying wood. Fig.4 schematically outlines a preferred

nmet hod of drying, and Fig.5 schematically outlines

af\ Srossrsestietad Meyopfr?eﬁrﬁfo@rramemeyt fof dpimgawegthaccording to a presently
FrBfeRA U bberiF e HERATNL EncirdEiy £ 96BN stsbigll iod in the

a first arrangenent for accord

pﬁoégé?ﬁtbloﬁr%r @rmwdéﬂmam Qgﬁhrppg;h ?ﬂ\p@ﬁt"f‘@lﬁor |§ad'n9 82. The
Sha¥m of b&cﬂed ﬁo@@'d@fhe%f arp LipSer St ‘é’ib‘édag%d'hsrt 'W?ucfhoé WaCfipper support

boar ds is placed within a tank hr oug

oplaiei $r) rerSéﬁ $@a%n'm dhegbatchrioh stagked, wepd ﬁeﬁewea |%%fdﬂat side resting

dgddimne s ﬂm IOWRPRUphdreblatel She I@iﬁ%‘ ﬂﬁéttaﬂmg@ {heQO\fvblaéudgbBR%iate in turn
supgort |late 95 rests. Siml ar%qt e batch

of
sfestsine (RYsucrveyeisy . allqwingtherba |V@é’drt@§|!qer1@t°éb%Fafﬁ‘§t90
a flat | ower support plate 96. Inside the tank 90 the
| ower sgﬁn port plate in turn rests on a roller conveyer

othe tank SRicAp berssalsd oiront thaambiens by wayeof arark dops BPaaﬁ‘fé an o-ring
% béfihg placdd Skbrand ogemﬁg%reréa@ihg g qm bmﬁo@rmb@lgt dé)inects the

a tank door - an o-rJ g% bei ng pl aced

o?/é'tgh{ 38k PP PREUTRIC YagHem RYMPI3, eEﬁPtyfal YAFUET@ng e established
Clﬁﬁiﬂéﬂieﬁalm@;ﬁt fink D0OAM olitABl vBNe!9a iH PRIGERH the \GAFIBWUBS! O to allow

9 by a vacuum can be est abl i shed i nsi de_t he

P tPAE 5t Raig i Kvee 1han SITGRRPGE SrossHts SYeRaUgth the vacuum
t e @Bf IEQWnbdhﬂf %cbee@bbmwwtm/et ankyilP QisoCallBii thedtaRk 90 to be
| ower th n at heric, pressure even tho(l;‘gh t he vacuum

p?ﬁ?ﬂeeév' QU RHHNEHOB MUENRUGINALEN BEVeIRSRUTRIIG ¥aGUT GHP 93. The
apressure Ihmiué hBe taivtightOink ;Jgdoea@nﬁﬁmveaed he Wit taf tyw:sls range of
t 00 _nuc n active umati ¢ vacuum punp
Hereaeh [ it HPrbmatey 3A6 EHR 00" can be
| owered to within a typ| cal range of approxi mately 10

t oxi The fl a support
TAE shEuBBR A i RO RpTRE o a8 Bt by

bt;lambsa 8P sarfiS8s estaBishirjt @bbmkés@@nafoﬁvérmglgg %6 Qfin§ AK€ Bvo support
tes an

t ) n%;é.)t 9 GKF ﬁé n@%ﬁ‘ﬁ? ‘F?%téorr t"r%%b';séﬁl?f@ﬁt’?'yly converted as a

cme@hanioad peessa'ermxehatm Opgbermrﬁ!Slswee smerof e bateR &f stdtdled wood,
l\ﬁl\"@h w?ﬂ gounteracttdg?orr?n% lc():nr]s gfjchsgs? gN sting andd bending, of the wood boards
94 while they are treated by the proposed method. The clamps 88 and 89, and the

upper 95 and lower 96 support plates constitute a compression system for preventing
deformations of the wood when drying.

Two groups of electrodes have been placed in vertical orientation next to the batch of
stacked wood, and/or between columns defined by the boards 94. The groups of
electrodes are connected to a HF-generator 98 by cables 99 and 100 so that, when
operating the generator 98, the first group 101 has a polarity being opposite to that of
the second group 102. The electrodes are arranged so that two neighbouring
electrodes have opposite polarity. The electrodes 101 and 102, the associated cables
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and the upper 95 and | ower 96 ﬁfpport pl at es
constitute a conpression systé for preventing
def ormati ons of the wood when drying. Two groups of

€4S GhH OfRS ﬁuebﬁ%rbé?\leﬁa@ﬁgga rboY\@t'itE:t'eQ no:éféggrtﬂbmgésk%m, which is

next to the batch of  stacked wood, _
celitahies ferefpradecing elRetraspRgngsc delatﬁé dn otfies fegquency range of

e enerator 98 by
B g 0 Bkl B0 Mt g ¢ he

generator 98, the first group 101 has a polarity being
0{2 PN 105 ﬁ)hé"prégenﬁéﬂgn figa Q@hﬂlté}!i&'lﬁ@ct%@%wth-ﬁhs tank 90 by way of an

el ectrodes are arranged so that two nei rin
elnfew theet08, A\ eseppihdatve 1961 eantrols. therﬂ@Wélf @&596‘@2‘@" figid from the
ajeder 87 105 @ tﬁ%%i@ﬁé?%ﬂ%&hrﬁéﬁgthérﬁe%tloﬁ%l& Rea Ilqwclj1 and the

HF- gener at or constitutes an el ectrode Sy stem
i fové iy eshieved &v Rycdsertatic greseet Wts'wagthetneéewam 1i5: gty 1pn open

t le8eivbP YL eme rtﬁ'é‘ M@fvaﬁ@rpl“dlﬁd ot fﬁivythl&metlmow tube 108 to the
appr oxi mat el reservoir 105 f

pteBk 8P 1heresH f?#‘iﬁ‘m {Pa WaspleR BEATHE 9 ol CAMPIRSE ! Qs integonnected

byithvene Bfloubet 08 thrbudte a dthprdssbe§ave q04. YiRd \é@ma&fésor 103 can
controls the flow of preservation fluid fromthe

reieRlishi @ Ressurigeq ¢ V"Bﬁ’ﬂ‘?%u%fefé%oaﬁ\'fﬂm a fjyd pressure of
Papr&Ximatelyonbar tdiafpfoxintatéll ARiber, dikibe the taikosw. i s

achi eved by hydrostatic pressure within the reservoir
105. Wth an open reservoir valve 106 the preservation

| Iln%lefbféVIréd pfés@Watldiﬁ Q'!éﬁth\énh thk NAAK0Y0 g hst £08cuated B? the vacuum
woqQden boar ds

t ank t hereb e 94,

Sie B8ta 8 Wps e I} ReUrRdR ALCRRONTIBIE This PRRTKaEhy 40 mmH.
1\@l‘&eﬁ hhtil@ Slpijﬁssﬁrdlﬁl’ﬁytalﬂlshﬁd \tied Weod @4. regtB?n Qﬁ’émé@ﬁﬁo énﬂtﬁb’ﬁment to
can s a ur nyi.r onmen
rpeEprie ol B nrtyBLESE Eordned pifp Araurre: s wign I is subjected
atpp¥e@t{mgl’gy eleytrdrdadtic radlstidﬂ\tefrdriﬂ ¢thel éldtrddes 1b£lll9 gad 10%2 Preservatlon

referre erv r eat men is fi
NS5 i B ed the BaaNOEA0s 19 B8 s B0 Poopin 8 reservoir
rvm@ema‘ tmrpbyomawahgltye bOairde %ﬁﬁumg Which ltiye 48s prédgure within the
[es shed

hi s is establi od 94 rests
YRR " el I, e e, oy eprisppBatelyo i 6 reRRr Rl 49 i,
f dlierretivelp miithinrtael ravigelof rapprtoxlmdleslyl Oi0drbar and approwimatély 011 bar. The
ubj ected to ati,n el ect romagnefi.c_radjati on
( FosRE R oBlinbis a8 4BSng e e oBraUR, tet it h ot o4 have
| Beentrompibtely iamgesbdfin dire lidud. r‘reze&wsvmtral fefure dietenis thatrtke liquid is
reservoir val t her
r%&?% ngetﬁﬁéﬂgﬁ’égé%dg ag\?cuqunﬁnéor\\m? gﬁ?%‘ég‘éeagpzq fiesy@cuum pump
v@3 isi alosedeanditile r@6enveir kelvel 106 nmoplerteueto raflogepredsure equalization by
atRerlafﬁH mPﬁe léée&%nrtvglv%%%oé I%Het? aXd Ahe messor valve 104 is open to
allow the compressor 103 to establish a pressurized environment in the range of
approximately 1 bar to approximately 12 bar. The described presently preferred
embodiment can yield a concentration of preservation fluid in the wood that is up to
about 20 times higher than what is possible by conventional methods.

A cross-sectional view of a second arrangement for drying wood according to a
particular embodiment of the invention is shown in Fig.2. A batch of stacked wood in
the form of boards 34 is placed within a tank 30 through an opening for loading 22.
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t he boards 94 have been conplqtely imersed in the
liquid. The essential feature Aere is that the liquid
is supplied to the wood 94 in a vacuum envi ronnent.

e batchCodstheked svasd W@ﬁmwme%fat Side! Apftbt vHGh Bt upper

reservol r valve 106 is opened pressur e
eSHPRPIAUAtP 3P 'l??tst Rmilariyihe . bateheof; slaaiefoneod,dafipes pgwes flat side

CleQfRflagdist it fTRVEP SESS piifel 36 Insie e t4kesD fh@ IGWér@Wpport plate
t he conpressor 103 to establlsh a pressuri zed

eiAVHINORESAN 2 Follen eopvgefed bfallawinadhe Ratckiof wpodde slide into the tank
agproxi mately 12 bar. The described presently

preferred enbodi nent can yield a concentration of
preservation fluid in the wood that is up to about 20

tm@@nhlsgféah bb%eaue%ﬁtfrdﬁtha%.&h%y%m Iawsrm 469120 and an o-ring
nmet hods. A cross-sectional view of

¢t BRI rRiaged: eyer dhe iopgning der wadipe c% gj\nt eutﬁ%évl%q 8g|ogpnects the
eéi’ﬂ@ﬂt mamao% phé\ﬁnétl%\/v%ﬁburﬁ rpug@ ﬁ‘%réﬁ& aﬁ:u@m e%nkb%t éstablished
i

of stacke in the form boar ds S
\/\W‘?'H? ltpeaalftgﬁktagb 39%’6 aytowyalygMiin glaced in @S@PH'QWZtEbeI'ﬁ% to allow
bt clinioBostb atkiain\Raér dedr aﬁﬁos’#:heﬁ@lpﬁe’ssﬁﬂeaéve‘hl fBugh the vacuum

h | at
SR 23115 i sk OB SURREIANG 3 Wb IsRelon Tewank 30 to be
fé;ianea Ivﬂtﬁoﬂle;ﬁlwlﬂ@toa@moﬁsdrt]raml on ad abﬂéﬂfnetﬁﬁﬁp@véc@hﬁ?lﬂnp 33. The
ower u or n u
REpRNS 1Si0s e GG ol el0 590 e JMRH to Rn el Tange o

vépotidatly tEmimiHgtotdpprdxandtely 00 FiraHyank 30 can be
seal ed off fromthe anbient by way of a tank door 20

and an o-ring 2 1 being placed over the opening for
| A angftiragli@ 2ompressioh fslystamt is efited by aNsistoR ?.Bhe dylimder @8t attached to

k 3, .wh . :

Rl ol theb Rl € bR R Sl <PimResty L, the pison s

owriwbcm?] vial mkﬂ%t(l)uppberﬁxpted. bla'?et Be @:dh fvdh@Wt aotivating? tHdJ hydraulic
t he n [ i ower an a

arulhes? e B Pudedic, Fimyess PMETIERdD o mechanica
Apreit;)me dveruthé Iuppervsaidie/ef tBe bawdhl df stdcked aldoa@\WTHis endc&ﬁ#ﬁcéi (ressure
t e ut uttin rain
1 FOuRBER eltroafitts, BH oA wis3Ro R b, Pt e, 8Pert boaras 34
twiblecbeing mddted.ank 30 can be |lowered to within a
typi cal range of approximately 10 mmHg to

approximately 100 mmHg. A hydraulic conpression system
i Bwval gFoupsdofislecirades thame D@en ansejle'd ndier thedatdh ef btadkddowood. The

8 5t ) o 0

uplpm operpiing thepgeneeat%%arﬂje \filst rgraugt 4 v dibs ragpdldrity being opposite to
htKQ{ Mhh second group 42. The electrodes are arranged so that two neighbouring

electrodes have opposite polarity. The electrodes 41 and 42, the associated cables 39
and 40 and the HF-generator 38 constitutes an electrode system, which is suitable for
producing electromagnetic radiation in the frequency range of approximately 10 MHz
to approximately 30 MHz.

When operating the second arrangement for drying wood according to this particular
embodiment, the wood is placed inside the tank 30, a vacuum is established by way of
the vacuum pump 33, the wood is subjected to a mechanical pressure by way of the



conpressor 24 the established hydraulic pressure is
converted to a nmechanical pressure over the upper side
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wi |l counteract deformations, guch as twisting and
bendi ng, of the wood boards 38%hi | e bei ng treated.
Two groups of el ectrodes have been inserted into the

b@érﬁﬁ}e&fnoﬁts%tgﬁ\d é’HBOﬁ'm whsd %’ %‘ d°¢§y slisie tfr@dﬁgoz%écstg)magnetic

connected t0 a ener at or cabl es 39~ an
t@tatlomﬁuﬁp@?ﬂchgwﬁl@t%f@nerator 38, the first group
4 1 has a polarity being opposite to that of the
second group 42. The el ectrodes are arranged so that

t ANGTaseiSgRtRNG Viny ot iadbire arergemant fas gpdrg weogarearding to a particular

T@\'ﬁb@du@l‘éhf 6¥‘1ﬁ§ irffertichE sfidwn 18 23S AQehcH & &taRBE od%h the form of
and 40 HF- generat or 38 constitutes an

ehesrds 6@4,5 e'9§<fcbw1th'm tank 69 thrgugh BN OPERIRg ferdaading§2. The batch of
eétSQIeHQH&ﬂﬁ@éﬂn@s raacupw A4t dide Adinst Wﬁﬁheé‘%t u;ﬁfé@ ﬁoﬁfontal support

appr oxi mat el approxi mately

VHz .
SDBiecRd Frpts e e Brich R SASKES MOPY LRy A oM Tlat side resting

aagdméﬂlanﬂhttmérm&.zsﬁtét sl?gbarpuﬁmdum thettBﬁk wqﬁe lo%ver support
pl aced insid he tank vacuumi s estab

V\%l?tedF t‘f’ﬁé‘*%ﬁ@ﬂtﬂﬁ"ﬂ%’n‘ipnggyerm ealyeeo fhe baleh @fc‘ﬁ’%QP i°os"ﬁe into the

napksol cal pressure by way of theconpression system
and the wood is heated by subjecting it to
el ectromagnetic radi ation through the el ectrode

Smé &k 66 cah @é%esleabrfqmi th\élaﬁvﬁléﬁt b§ walyiof & tadk @6&650%& an o-ring
articul ar,_enbodi me

di
LAY ol s o 5 SR hiohoB 2. A, g B papocts e
\é%lnit@Rt fank 8o td ﬁhénrﬁénm?u@kﬁlp%g! 63, Wéwaﬂ;w a/wdgh%:m c'anlgbv%tabnshed
[ ou . 0 | r (0] | . e a 0
P o5 iRl aok BAY ol yaRe el s PEred Ming chiwiibe A2 to allow
athéltlahk leprtermhhiafaiuz mWeah :Cthém Eﬁf(ﬂsfphéﬂuﬂbﬁédsﬁﬁref &&nSthough the vacuum
Sim v, t t.c 0 st acked n

ol 8.8 ol olf S oo PUBSHGE B ufif RlsprSigh: 18 Bhk 60 to be
sopned twitpbatt mjtlﬁﬁ; tob mauctiestriaimeort amkctve [Inberriaﬂdt\/%?tﬁlﬁxu'pmﬁp 63. The
PSS Do o G000 "B R AP S R o Qi B range o
6dppraimabtelys HanetHgtbfapbroximatélg 1a0immeHy. by way of a tank

door 50 and an o-ring 6 1 being placed over the

openi ng for |oading 52. An outflow tube 62 connects
t e fatr upmgntsuppoit phdle t65 pmmumtdmr\wppummmémeaane connected by

"SR "L BIAR) BB T HATIES 8 B prgino e
t suppod tpldtesn65 abd 66Zogetherl Tbevcoimprasaiok fG@etio susequently converted
lé)swgrmé&?aﬂicgf B%%erj}%ré\ﬁar Rhé %ﬁblér anea/ %wetr hs?dje%hoft ttpwg 3/ (l#n stacked
wood, which will counteract deformations, such as twisting and bending, of the wood
boards 64 while being heated and dried. The clamps 58 and 59, and the upper 65 and
lower 66 support plates constitute a compression system for preventing deformations
of the wood when drying. In an alternative embodiment there are additional vertical
support plates able to provide a mechanical pressure with an essentially horizontal
normal.

Two groups of electrodes have been inserted into the batch of stacked wood. The
groups of electrodes are connected to a HF-generator 68 by cables 69 and 70 so that,
when operating the generator 68, the first group 71 has a polarity being opposite to



punp 63 is turned off. A closed outflow valve 6 1 w |
also allow the tank 60 to be opened w thout putting
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The pressure inside the airtight tank 60 can be
| owered to within a typi cal rarnge of approxi mately 10

mHg to approxi mately 100 . The flat upper support
ptlhaf Bt e @éen& %?od OY@rTr%UﬁQ&FJde@a% @riBRgéd So IMNRG! Righbouring
y g est ab % npr essi on

f@e@t@dggthamg opResigiPaLarityh & he @isclagesof t arpﬁ 62 dBe gssagiptedseables 69
t Qe Hesn é’ ﬂ%@%ﬁ@@ﬁérﬁﬁﬁ'c@ﬁstﬁ%&%n' é{e&%@eéwt%m 'vMuch is sdunable for

converted as a mechani cal pressure over the upper an
| @fﬂé'ﬁc'@ glestremagnetic radiatiproin the freruencydeage ﬂharamommately 10 MHz

E?Jxﬁﬁéte Q;‘oqwqgtl ons, such as tw sting and bendi ng,
of the wood boards 64 V\,hl | e being heated and dri ed.

The cl anps 58 and 59, and the upper 65 and | ower 66

SWBBﬁrdpeFHtﬁgetﬁe Qﬁl?@tah%%&né}'lt%ﬂﬂfﬁ? WeBd SacebRIAgf fU this partucular
preventing deformations of the when dry

#rnkedimenty theamprskis piaced insidedha fank L atvpeian | S\@g@t?"éﬁ‘Pd by way of

StHB RAELurR pakRSe R thewbed iy g)ﬁ,@t@e@td@mﬁameél prESsiRd) bg way of the
th an essentially horizontal normal gr oups

e‘FQ%Q’P%”‘d@E SHHG®. RBENthe n¥ed & heafed h éu@ﬁ‘ftlf‘ﬁ 'éfto electromagnetic

Stagiakies thie@fh thd BRcBb@IHst&Hh. €l ectrodes are connected
to a HF-generator 68 by cables 69 and 70 so that, when

operating the generator 68, the first group 7 1 has a

Prd giviet ah BRérASLVRPH Qrintipalt @dseaptionl oft the [repssed @emBl, 4%chematic
re el ecté%des are arranged so, that two nei ghbouring

lustratioy aLthe RIREESD SRUINE bFi9r f+ v, The el ectrodes 7 1
and 72, the associated cables 69 and 70, and the

- gener a constitutes an. el ectrode system is
SRR & BrtnS PR ER BT areRn i T OGP TR puyArisble output fre-
tdquenty eqwgbwyr iaegRitiadly, &ﬁ@bﬂtﬁuﬂﬂé@]éﬁcﬂ.% fided. Tﬁ’e unit 1 is equipped

a\p ﬁ'hﬂ §8 ﬁ?lg¥avl?a&lwl_%qﬁ éhwggr? %&g&%ﬂg@k@%ﬂ% £4. a helix surrounding
pthe tpraduictIThe rﬁ@qdem@ruf the Veriabieotiagetiolfiekid typiciligen theeange 20 to

0, acu i s.established b f the vacuum
oAt ey B e B Peespnaios 1o A Al apbly - & onveyor bett
[ragissysteen Oiya sieflacérrarigeneatp rewes (e [rydict farthenih thB@rocess.
wood i s heated by subjecting it to el ectromagnetic
radi ati on through the el ectrode system To give an

altecsetand partaf e processl is (ﬂaetﬁgm-:freqmmy eadid hﬁlt prwmoa @8riable output
TER g BRI e e Bl Bt 50 ol o s
phi¥¢ears the latter isdypitallyninuthe trarfigen8 tth 30 MBlzj ebhesDpieferably 13.56
fl\rllﬁz. The unit 3 has an electrode design and a configuration suitable for inductive and
dielectric heating of the product. The electrodes are placed inside a sealable airtight
tank, where the heating of the product takes place. The purpose with the tank is
twofold, namely to contain the radio emission and to provide the housing for a low-
pressure environment,

A vacuum pump 7 lowers the pressure inside chamber 3 through a piping system 4.
The moisture and air, which is discharged from the product inside 3, will be removed
through the same piping system. To prevent the moisture from reaching the vacuum
pump 7, a dryer 5§ separates the water from the air. The water is then led from the
dryer 5 to be collected in a container 6, from where it can be recycled. After the high-



guency and power. Alternatively, the output frequency
is fixed. The unit 1 is equipped with a coil design
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hel i x surroundi ng the product The frequency of the

vari abl e magnetic field is tyﬂlcally in the range 20

to 150 kHz. After the initial heating - correspondl ng

t — 2] ab -
feqUeffy fablo ALARKG and the ARG Yealtfiedt.— GorfeBbondi ol f2] above
ta]eow@eb,@'t areast SYsteM @r Mmllaffartameemeotég@wee the product to next
hétm"{ﬁ@g,p&ggy radio unit 3 with a variabl e out put

power frequency, where the forner is at |east

3CkW or nore preferably at [east 1kW and the latter

i ‘?hé ¥Ry c‘p%'rt' df thé‘ gFJ&@ssr %@ﬁnéf‘oﬁé%/ee’lguﬂ‘@ Zwhié hé@ﬁtconstructlon suitable

pre er ab he unit has an el ectrod

dies mgrheah@g af the Rrodust é’tle%ﬁmﬁlﬂ tPé'BJF san be 3 Genfigyrplen where a set of

OinghRstiohk %nrﬁﬁ%b@&bl;ﬁﬁluﬁ\hﬁté&rtﬁg 'berSductT fi6mleGeral &ﬁ@t%n?ﬂl?ectlons A
pl aced i nside a sea le airti tank, where t

hegicalfgeasenenef medaquvgkréglamrh@em ﬂrﬂéarpﬂﬁ Bést@ ?aﬂ Bhiz, or most
t HiefdrNC 006 MI-Yprﬂladmlt@aiH%hbéldeﬁ OREEAS haRRdé I hRrowave radiation

em ssion and to provide the housing for a | owpressure
efil} qsgﬂn%mtheAuvawmaspUﬁﬁm n 8\&@FF§SR%§’S|{S‘P glgp [labove.

i nsi de chanber 3 through a piping system 4. The

moi sture and air, which is discharged fromthe product

| T eeneluge (he) desgiiptoprieash 91 Be dHed istens dhe hmtcgf the product is

S th'l:@ug(hr Q"Pf&féfnt bb@tr&ﬁb@*éﬁb%hﬁeh@rﬁéﬁ@&ﬁnﬁdﬁﬂ ah@%h%'swal contact
vacuum dryer 5 separates the water from

ratwean B ki neainl Ao Rt RalSTyGHedogss pand the produc,

Chid Eifddefedundies @Bbwd BRI 5en {o @anifphied Geddripiah) 1PB understood that
tﬁcycl ed. After the hi z) uency radi o heatin

& Ronrterh g Blarartnos Wb otk Bondan auendreliet g viis sissicanty

-frén eBstagdivaliest , a cart systemor a simlar
arrangenent 8 noves the product to next step in the

process. The third part of the process is a m crowave
uBistal$o umharstbodn amt theclﬁﬂ@dtllvel @bam@ iA St pal E] and @) n‘ilf&e not necessarily

a le to.this can
055 PP brayd, FEEcel) cop TSRS A RTBdRL fag Jnuctive
i heating par ﬁ!ste‘ahe)emppdewgmréughmrﬁél&dlf' @III% doihdtigdnaterial, e.g. a metal

rect S t requency of the r onave

Hpai”}"(‘fﬁ BN |?’fy'{t)?1°3 "V'Hh&éq'b cp opr%'"mz{n &le Ripdpict. Examples of
mrecﬂtmtafnir whithGhd/bipodéuprodess ainibe applied aedvead, G amdbricks.
hazar dous m crowave radi ati on can escape to the

surroundi ngs. Heating in 9 corresponds to step [ 3]
abm\give a0 almmétwdeamdstberdpﬂmi;i)attdiemnpfidm efidthe Qfropded method, a

R0 HBREPE o P RS n RRERBAE onena  pout

any physical contact between the actual heat i ng

S/Lr\ ggﬁ\%&gr Bel?, %C&rﬁéys?e% lo? a%rl]rgula(?'la?r%%rggrglggt 12 moves n1e product to the
high-frequency radio unit 13, which has a variable output power and frequency, where
the former is at least 30kW, or more preferably at least 1kW, and the latter is typically
in the range 3 to 30 MHz, or most preferably 13.56 MHz. The unit 13 has an electrode
design and a configuration suitable for inductive and dielectric heating of the said
products. The electrodes are placed inside a sealable airtight tank, where the heating
of the products takes place. The purpose with the tank is twofold, namely to contain
the radio emission and to provide the housing for a low-pressure environment.
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devi ate significantly fromthg stated values. It is
al so understood that the indudfive heati ng in step [1]
and [ 2] szt not necessarily be applied through
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t he proposed nethod, a schematic illustration
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to the high-frequency radio unit 13, which has a

vari abl e out put power and frequency, where the forner

|$o%bnéll§iﬁasfhe3@§W|pt% mérsroau@f@mebien arh e@atroﬂaléyhiet@%enome-
the latter |st¥|g|ca y Int erancg

Nt @tﬂt@}ngm al coptagi-between thed uaigeﬁtg'g %{ﬁnMe_Ets osuch as coils

eérﬁﬁélé&ftﬁiee esamnarwocﬁ;ct: kel dited %h@éhcﬁalé,l dbabé ard glven to clarlfy the
i nductive and dielectric heatin e said

THRECEPIERY ORGSR BELHS HoPBPEIYR mBad i traghaiso for fre-
t QuhcieshiRiteielib® digrafidafty Rbmithestateadiafles. t akes pl ace.

The purpose with the tank is twofold, nanely to
contain the radio em ssion and to provide the housing

Iﬁiarﬁplé@bf progacts! rcfdr vﬁﬂ?;]h m@rpm;iﬁsea étRod! BarP b8 Rpplied &éRiddbd, grain

e SS SI e r r OU a . plpln

(o S iyt AR Sty PestifuRst g aSebssiiy e applied

pﬂ\&djghteﬁedtr:wllﬁeoﬁkﬁlctlw ctdm;fmﬁmsrrwa?a fpt’ddf@:ug Buéthgs e"&eel bars in-
n eve e, Npl sture reac

PHER PeeitReC s e T lyhves BeRing-ga isleprbs,apeled through an

félédftht:hl@ cdhductiVé enateviats e.g Sa nietdl fodel Whichmslih coataBewith or in close

Iectt Sgth cﬁ?nt ainer 16, fromwhere it can be
r%r8§'3]'¥ Efqrg‘?u he hi ghfrequency radi o heating and

the vacuum treatnment a conveyor belt, a cart system or

a simlar arrangenent 18 noves the products further.
To concl ude the description, the product is heated by
an el ectromagneti c phenonenon, w thout any physica
contact between the actual heating el enents - such as
coils and el ectrodes - and the product. The cited
frequenci es above are given to clarify the
description. It is understood that the proposed drying
method will work also for fre quencies that deviate
significantly fromthe stated val ues.
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Exanpl es of products for which the proposed nethod can
be applied are wood, grain and bricks. It is

necessarily be applied througg el ectrically conductive
conmponents inside a product, dch as the steel bars in
side reinforced concrete. The inductive heating can

| FEWPRdTOe applied through an electrically conductive
materiral, e.g. a nmetal form which is in contact with
or in close proximty to the product.| TEMLIST 1

| Pehdatddunini t 2 conveyor belt 3 high-frequency radio
unit 4 piping systemb5 dryer 6 container 7 vacuum punp
82 eefveyaielem 9" mi crowave unit 12 conveyor belt 13

h@ﬁ@hfff&ﬁ@%db&[ﬂﬁto unit 14 piping system 15 dryer 16
container 17 vacuum punp 18 cart system 20 tank door 2
14 BIPINGRYSEM openi ng for | oading 24 hydraulic
cogREepssor 25 conpressor valve 26 inflow val ve 27

i nfl ow tube
6 container

7 vacuum pump

8 cart system

9 microwave unit

12 conveyor belt

13 high-frequency radio unit
14 piping system

15 dryer

16 container

17 vacuum pump

18 cart system

20 tank door

21 o-ring

22 opening for loading
24 hydraulic compressor
25 compressor valve
26 inflow valve

27 inflow tube

28 cylinder

29 piston head

30 tank

31 vacuum pump valve
32 outflow tube

33 vacuum pump

34 wood boards

35 upper support plate
36 lower support plate
37 roller conveyer

38 HF-generator



28 cylinder 29 piston head 30 tank 3 1 vacuum punp
val ve 32 outfl ow tube 33 vacuum punp 34 wood boards 35

woRpSh4088port plate 36 | ower support plate 37p¢©iB2608/002542
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conveyer 38 HF-generator39 fi :@t polarity cables 40
second polarity cables 4 1 fi pol arity sandw ch
el ectrodes 42 second polarity sandw ch el ectrodes 50

tg@hrsggggritgcgblggri ng 52 opening for |oading 58 clanp
59 cla 60 tank 6 1 vacuum punp val ve 62 outfl ow tube

640 secandrrofihcablesnood boar ds 65 upper support plate
621 kiR\BSIafty RBRAWIcR eRERodcs Ol | er conveyer 68

HF- generator 69 first polarity cables
42 second polarity sandwich electrodes
50 ténk door
51 o-ring
52 opening for loading
58 clamp
59 clamp
60 tank
61 vacuum pump valve
62 outflow tube
63 vacuum pump
64 wood boards
65 upper support plate
66 lower support plate
67 roller conveyer
68 HF-generator
69 first polarity cables
70 second polarity cables
71 first polarity sandwich electrodes
72 second polarity sandwich electrodes
80 tank door
81 o-ring
82 opening for loading
88 clamp
89 clamp
90 vacuum tank
91 vacuum pump valve
92 outflow tube
93 vacuum pump
94 wood boards
95 upper support plate
96 lower support plate
97 roller conveyer
98 HF-generator



wo fokofeey 8 1 o-ring 82 opening for |oadi ng S&©IBG/002542
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70 second polarity cables 7 1 first polarity sandw ch
el ectrodes 72 second polarity sandw ch el ectrodes 80

89 clanp 90 vacuumtank 9 1 v%uum punp val ve 92

outfl ow tube 93 vacuum punp 94'wood boards 95 upper
support plate 96 | ower support plate 97 roller

CEIW] enerator99 first polarity cables 100
secorgy Iarﬁgﬁﬂgygcabl es 101 first polarity sandw ch

el Mksacond polatty cablednd pol arity sandwi ch el ectrodes 103
CRIPRr SIS nt%Qé’noQ\fi’dﬂ%l &&faks val ve 105 preservation fluid
reservoir 6 reservoir valve 108 infl ow tubeCLAI VS:
11025e¢endh pelarity sandwick elecsedasent of wood conpri sing the
s{eonredorci Ng said wood in an airtight tank,
evacuating said airtight tank to establish a vacuum
et qammreshor vave sai d wood, applying a fluid to said

Wthredervatitf fﬂﬁir’é@é’w@i?cord' ng to claim11 further

conprising the step of pressurizing said
106 reservoir valve

108 inflow tube



airtight tank to establish a pressurized environnment
for said wood, wherein said step of pressurizing is

wbdshigseousl y to and/ or subsequent to said spEREbos/002542
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applying a fluid. 3. The nethqd according to any of

the clains 1 to 2 further conﬁ?lsl ng the step of

subj ecting said wood to a subsequent heating by

ebELiMMagneti ¢ radiation through one or nore

[Todes, wherein said subsequent heating is

Si rrultaneous to and/or subsequent to said step of

ﬁpl YA Rktifod ro\“ﬂgrg t atrﬁﬁ‘ﬂ df %Be%oﬁfbﬁgiﬁg Ltfhk sfegs %Fplaeﬁ\g said wood

e clains urther conprisin

sin@neaitiphigtani eyaqmﬁj@gtsgrdaarﬁlghbtanlh &esta@rsbya vacuum environment for
rough one or nore

%ﬁ%&odegﬁﬁmgﬁkﬁélgwﬁ@or heating is prior to

and/ or simultaneous to said step of applying a fluid.

5. ThihdRE{MRE REGENE 1021l 1 QEWhéPfcanBﬁsrﬁb Hd®ed of Sreésunzrng said

wherein said vacuumenvironnment defines a prior gas

pridigBiiaBk i etablish agppssurizrf erviranmpeqy far agid weod ukergineaid step of
GesUriehe W snﬁrtaﬁé&em@ Hﬁd/bpsdﬁs@é&é"nt IOSE B abaymg a fluid.
appl yi ng”sai d ui d, wherein the ratio of sal

subsequent gas pressure over said prior gas pressure

13 | MTHeWefhdB GRcOINRB A Iorrmeeérérm’& 1t © 2RR{HRK coM ﬁé.e? the step of
6. The nethod according to any he clains 1

vitbiesting SaweRd: & arjupseavent Peainachy cleskomagagiic radiation through

PrRS&UMBrd @Iebfﬁ&jersa%éréiﬁ séiBF?sruﬁsécEE heh¥athghig'sirh@taneous to and/or
approxi mately 12 bar. 7. The nethod according to any

o?”bﬁﬁ%’%‘Fgl??éditeP@fépp'W%PgPH said wood is conpletely
|mrersed in sald fluid. 8. The method according to any

cla to. 7, vvherern sardflur?rs stored in
a res P?“Jf’rﬁcé?fé’t?ﬂrr@@mé& {her faiens; o3 l{'Th&ﬁPO'Pafr'ﬁ{“Qathe step of

Taipjerahd edidavssy @ 8pribp heétmgmySembrecrrﬁagheﬁalredrémﬁerhvargh one or
r surl zed for estab leh ng§and/or mcrm

ek SR HerOhSea for BERIRgds prard aarlar SiTRlipgeRus 1 said step

tafroplyihg.a fili€ et hod according to any of the clains 1

to 9, wherein said fluid is a preservation fluid
and/or a dye. 11. A nethod for heat treatnent of wood

csmprThr?! ﬁgatrtdl?e astepingob ahyaof g@e maitudsvx?qtd 4,nwflé1rein said vacuum
alrti Lt evacuat |l ng sal al.r an X
asbiphen Bhes & aRPLIRA s prdigp abibiravapifiuidand a subsequent
SgHs] Eressung staultineoutdt mcﬂorfmmsedilganbl/o ebﬁyhg QARDMAY, 4nd wherein
rtde}tl n_thr h one or rodes therebr\é.,

e 'onﬁ A sr%éggyerg Jor: 3 Qmsgurgfovggsﬂd\%%gas pressure is in the range

of approximately 1 to approximately 2.

6. The method according to any of the claims 1 to 5, wherein said pressurized
environment has a gas pressure in the range of approximately 1 bar to approximately
12 bar.

7. The method according to any of the claims 1 to 6, wherein said wood is
completely immersed in said fluid.

8.  The method according to any of the claims 1 to 7, wherein said fluid is stored in
a reservoir interconnected with said airtight tank.



12. The nmethod according to any of the clains 1 to 11,
wherein said vacuum envi ronnent has a gas pressure in
wo bsvooasse of approximately 0.04 bar to approxpaBigbys/002542
0.1 bar. 13. The nethod according to any of the clains
3 to 12, wherein said wood co@ﬁrises a plurality of
| ayers, and an el ectrode of said one or nore
ect t ' 0 l ay
o so ettty Bbfff 18 WERN & WRel dI0PRSERRr BYfkSsurized for
t@stamszhlog angler mceaamg\gshe fiowe of fluigh fromi saidsrgbervein taisaid airtight tank.
conprises a plurality of |ayers, and an el ectrode of
said one or nore el ectrodes is placed between every
tWb nBiggmsihad aecardiperte arty ehthe plaimsalli toySowhpegjesseid fluid is a
5 &ﬁeseﬁy%n"fﬁ@d%&@&;@ to any of the clainms 3 to 14,
erein sald one or nore el ectrodes constitute two
groups of el ectrodes having opposite polarities. 16. A
e NoAl ks 1t ﬂgatttFéa"ﬁ%ntCGf va@ é‘ohﬁirlg’lﬁg 3hd Steps of W&@irnﬁ'sﬁld wood
two nei ghbouri ng el ectrodes salid e or nore
elnadt 3iggbistaply\avagatiogseis ?JGHQB? tank éxsegtablisinpevagsimornvironment for
aé‘aﬁ’-@i}vgb@ B uBfR¥tiRY sdidd fobk ?d %e&rﬁg‘by@ectm lef‘c Afdidion through

el ectromagnetic radi ation has a frequenc range

10 o‘?nea?fﬁf“éfﬁlei'%%réﬂ‘;‘ls hpreky '8]0/69@9(?“#9[@%/909@” SaEBWOOIChe
nmet hod according to any of the clains 3 to 17, wherein
sai d el ectromagneti c radiati on has_a frequenc

f
2hor ol ebIof Secastingnie @ Gb o eifes di 39, whelgi sei vacuum

TairBREAd ha§ CaT ad DressupdYinOthe! héh% & MBppkokifately 0.04 bar to
further con¥r|3| ng the step of establishing a

nERreAmately bt B85ure on said wood by a conpr essi on
15 system for preventing deformation of said wood. 20.

The t hod accord| ng to claim119, wherein said wood is
att antd Mok @cHrd %'gf 10Nk Hfetheafgims i3y i didpriespignsaid wood

Sétﬁﬁd t;ﬁma@ @Tﬂﬁtafﬁﬁysofalaf/ér@t aﬁ@lﬁrﬂéf&ﬁtoae d!ls&toeoﬁ@ror tmore electrodes is
i S i ng sai d chanj ca S arts of
PG PR EBreigiore layoisichsaa phrsing e mikmo
according to any of the clains 19 to 20 V\hereln sai d
d is arranged t ine faour flat sides at right .
20 201l HARREEEchdings T e Telhet BRIMS Toi ds Wietan said wood
mdmmls'et)ﬁ pl_ﬁraiutya@f le%rer ané ir?a Fblé&f':@ﬂesoffs?id 65&? @bInharb idmla:trodes is
ani ca e re throu our at sides
DeSopt e s PR oeD RS T S hly At Bvers: o
21, wherein said conpression systemconprises a clanp
L@‘.{:hzgit"? ‘1 %hlégcgﬁlpgqg ratnyogf thg rclatlrlgg 3\A@oo'1$, v%érelsnalsadld one or more

25 electrodes constitute two groups of electrodes having opposite polarities.

16. A method according to any of the claims 3 to 15, wherein two neighbouring
electrodes of said one or more electrodes have opposite polarities

30 17. The method according to any of the claims 3 to 16, wherein said electromagnetic
radiation has a frequency in the range of approximately 10 to approximately 30 MHz.

18. The method according to any of the claims 3 to 17, wherein said electromagnetic
radiation has a frequency of approximately 13.56 MHz or approximately 27.12 MHz.
35



23. The nethod according to any of the clains 19 to
22, wherein said conpression systemconprises a

wonbausec or pneunmatic conpressor for provi di w@reR2bed002542
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mechani cal pressure. 24. The g\ét hod according to any
of the clains 19 to 23, wherefn at |east one fl at
conpression plate additionally has the function of an

e g CtiAtietbdRESHdRG0 SRy BPIHE cRlis 1t848Further comprising the step of
establishing a mechanical pressure on said wood by a compression system for
preventing deformation of said wood.

20. The method according to claim 19, wherein said wood is arranged to define a flat
side, and said compression system comprises a flat compression plate for distributing
said mechanical pressure over parts of, or the whole of, said flat side.

21. The method according to any of the’claims 19 to 20, wherein said wood is
arranged to define four flat sides at right angles, and said compression system
comprises a plurality of flat compression plates for establishing said mechanical
pressure through said four flat sides.

22. The method according to any of the claims 19 to 21, wherein said compression
system comprises a clamp for establishing a part of, or the whole of, said mechanical

pressure.

23. The method according to any of the claims 19 to 22, wherein said compression
system comprises a hydraulic or pneumatic compressor for providing said mechanical

pressure.

24. The method according to any of the claims 19 to 23, wherein at least one flat
compression plate additionally has the function of an electrode of said one or more
electrodes.



