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13615 Apparatus and nethod for drying articles that

have been treated The present invention relates to a

nmet hod and an apparatus for drying articles that have

been treated. In particular, the nethod according to

the invention and 5 the apparatus according to the 13615
i nvention are used for rapid, gentle and unlform

ARarltug and MlotfSdT0: Ay Rp B st iaE or | é%‘“ﬁivﬁg

installations. In rrany wet - chem cal , eI ectrolytic or

B R O B985 Y M i AP o aries
tagphhesl beennesRes alny pagict ¢, i@sheﬂw&beébratn%ptoofhet |h'vént|on and
grocess Dryers including a housing into which th

Pe%&n@dawlstaqg%@ngrt@ theribventinnsake u@eﬂ/égre@padwgemle amnd uniform
%}?ftnghomt WSV I%ogl\é?é'ﬁlge aa\frﬁtﬁés Whs ALy ri%ew 985@?1 %%erably in

n used urpose gaseous
aecthoplatirg or e‘s:hmylnaidllatlmmad for dryi ng. To |ncrease
the drying 15 effect the gaseous drying nmediumis
heat ed, for exanple, by heat exchangers or heating

ﬁaﬁ{ddgd%‘f-chen'n%' %'ﬂa dRict BE cﬂﬂlé?'d?)%tlh Fd?:%%@%%ydrymg of the

rovi ded on the outS| eat |nsu |on
aj’rlyieagthntemaym been dpﬁpﬂteddamd) to hwhlcheat matmgt hab elsean applied is

RESREY B RS Ford Stemnor 5 RePShasoaps el housing

intoswhiohCiheofredtbd drticlab Qﬁeaddritmhaﬁsly%ntléyéd RaapStsoft WRich they
20 dri/l g‘g%gﬁdl um absorbs noi sture on the surface of

JreeLon aF thecdyving process are gftenuged doithippurpose. A gaseous
f'ﬁfrgrﬁbd% '?:%% o %jrr Eaﬁd}ﬁﬁjadly%é’édqﬂfrnﬁr@ rgf”t'ltbgﬁ%ré{be the drying

way IS I schar ge usua nuous
effest thiy gasanlsedrfyir@medrumus; heatdd, rfmsemldpler bplmeexctyangers or

d d the d
AR RS 5 aB R Polnd S oSl sPhties Sahe outsice
Wltkﬁ%ééﬂﬁddﬂl@lﬁid CRHe® drdR@ trh¥diuf? id l3abplky 46 TRE Sr&ted MHrticles via
In addition, the drxl'éle shoul d t ake pl ace as

npFeles oy eass ob s e dwing itaelt thepriakes pecerswsmtlally through
ngpﬁietg)t?ﬁi ggmge?ﬁadqsﬂﬁggé Vdfstﬁquééc}[edté}rh&lé ﬁ'ﬁ'é happens the

he case of trea art Shavs ng
dwing medfwmeabss)cbsamdnemrecmume isgrfdoe i afgthe treated articles until a
cter Ak eve o¥ sa&ratlon has been reached. Drying medium used in this way is
then discharged - usually continuously - via adjustable flaps or outlet lines and

replaced by unused drying medium.

During the drying process it is important to treat the treated articles, which are
frequently delicate, gently, so that no damage occurs. In addition, the drying
should take place as uniformly as possible. With heat-sensitive treated articles
damage can otherwise occur through local overheating. In the case of treated

articles having a soft surface, scratches occurring during transportation of the
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treated articles through the drier can lead to rejects.
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30 treated articles through the drier can lead to
rejects. *159159* | ~M N~I ~-W-M *rnnnnl )+ 2 To keep
costs as | ow as possible, the drying should take place
in the shortest possible tinme, although conplete
drying nust be ensured. Dryer® which neet these

requi renents are used, for exanple, in horizontal, 5

, . s ostal | ati _
EPRERORH o086 B ORI LI AU 0 ok placnin rp shortes
pdsisiple tigw, Eitbougle abegletetdrging, mudtibehensured. t he shape

of a plate, is typically conveyed in a horizontal
position and in a horizontal transport direction on

Dklss viHich rrﬁleé?'tﬁ’eéé‘rr@éq'&i?é%@ﬁtsdéhéruseﬁf”fort ?x% e PR Rorizontal,
narrow openi ngs, through which the treated articles
qentieupusly epedating instaliationsrfoe relectraplating, add cetchinghgrinted circuit

f [ t he .ent r) d it .Si of .
S, Fi e Rl Vil b 8RBk ol 5% ¥ ey
conppyédth hanzental pbsilivaMdria NBSEzERaMPArEp IR @ivedtiba on rolls or
d ing1 msﬂl m agaipnst the treated article, for _
f@ﬁ%{ﬁpq Eou §?¢ Qrigg EPr ERis tPusBase) Narowr peenipgst Hirgugh pihich the
oS ing G864 b U BB 4 ol G o e
housijgoonthetendfy ahd axitysides pfethendriermn Ttheehsatetiadrgingf medium is

B EtieR o et of P oSG bl B g medium
dgairistitive GebRId 4ri6leD FrSSntlBOF PriffecPEifcupddrded  with

outl et apertures which are so aligned that air is
impelled obliquely on to the treated article at an

. . di f i QU €] ]
ASELESP O RperE i al SPUBERTE s ¥ 0okt (41 a0 catea
aoykmits nghich ipraaimad tooamloes , a omajoo partnoff thepligsid Wresent on the

| [ 0 ne side of the treated, . ..
SUEPEI NG B BB By GHe G AED BAN SISl fosed in addition to
(ROSEYRR IS cdaphn L 1P Kl R MEREAAL G e provido
withaeutie} anertures which are so aligned that air is impelled obliquely on to the

treated article at an angle # 90°, so that displacement of the liquid is achieved.

In other apparatuses the air is supplied by means of pressure nozzles, one or
more pressure nozzles being arranged on one side of the treated articles and a
corresponding number of suction nozzles, which draw in the drying medium
expelled from the pressure nozzles and return same to the heating and the
pressure nozzles in the form of a cycle or convey the drying medium out of the
drier, being arranged directly on the other side of the treated articles. In the case
of printed circuit boards which have a large number of interfacial connection holes
a relatively large amount of drying medium flows through these holes with a
pressure/suction nozzle arrangement of this kind. Even liquid which has collected

in these holes therefore evaporates rapidly.
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25 pressure nozzles in the formof a cycle or convey
the drying mediumout of the drier, being arranged
directly on the other side of the treated articles. In
the case of printed circuit boards which have a |arge
nunber of interfacial connectipn holes a relatively

| arge anount of drying nmediumflows through these

ANy e SUCH ] I ment. of . .
R oyt RE S DA SRy AP PirBlursation of
elaesenih woaspdriests; frrinted capwit bbasis @i ¢BriespdndighBBcoming ever

he constant increase.in packi.n densit¥ and in the, o

MR Siare digxide. Biitace raﬁneogelr@afﬁ& hesepflexibledprinted circuit
Kadras! br boditda @ireuif OfinRSRAINS! ¥nHEC A8 Nt ith the  desired
thinner and nore flexible. Wth conventional dryers
effeotivengss:ibscaupe isuchdreated wrticleb care deflectqat bnbedt, and pressed

i CUi ' I dried with the desire
S oA o080 chRRBoR 1 P e B aAsiba on e
tekefted cArtidleoby ttﬁétd?]/ﬁ*@d nMYRReExpEid By 1thBOFG2ASs *}REd. This can
ot her conponents through the pressure” generated on the

qausg: damagei &9 éhBytrﬁﬁ@ddﬁﬂi%-nb@w\(ﬁwaxﬁethaecprbysurzeis suitably
i i ca treate
rgreté% ,Zﬂsﬂ.ﬁ'% ndddey fo?ramg&lﬂééoﬁé&&%%y %ﬂ%’pﬁe&eﬁ

wever, pr essureée i _
reduced, the tine needed for drying is considerably

A 40, 1 142 065, AS discl oses a )
O POLER BB S ittosas B 2hraidkrvor diinacs The Pant tReting matal sheet
GHLsthip oM sifilal it driidés aint WhlchSa ddd Wb as %ﬁéﬁe‘?&ga' B\ nozzles
i s generated by nozzles operating wth controlled "~ ‘
AReE’ling withncttrdied: presauie i arderetor maintait thet trebtesl anicles in a

state. 15 It is therefore an object of
s?'ﬁgég‘?g‘ggﬁ‘?‘gl nvention to provide a nethod and an

apparatus for drying articles which have been tb:rea¥ ed,

he,nmet hod and th appar atus al so being suitable for
L ETROEE AT pia o dPp. PiRSA B TaPHB coopEVidsor tatiaod and an
il LS SO g hg BURIES Ghhibh S RA-befR treated, the method and the
apparatus also being suitable for effectively drying very thin and therefore

delicate articles which have been treated.

This object is achieved by a method according to claim 1 and an apparatus
according to claim 5. The dependent claims define advantageous or preferred
embodiments of the method and the apparatus.

It is proposed according to the invention to transport the articles which have been
treated along a transport path and to impel thereon a first stream from above and
a second stream from below of a gaseous drying medium at at ieast one location
on the transport path, a first pressure associated with the first gas stream and a
second pressure associated with the second gas stream being detected and the
first gas stream being regulated in dependence on the first pressure and the
second gas stream in dependence on the second pressure. Through such

separate regulation of the first and second gas streams acting from above and
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This object is achieved by a method according to claim
1 and an apparatus according to claim5. The
dependent cl ai ns defi ne advant ageous or preferred
enbodi nents of the nmethod and the apparatus. 25 It is
proposed according to the invention to transport the
articles which have been treated along a transport
fP@rghbé'IBQ/ bR fh‘épﬁleafe'?ie% % F'c'éﬁt SLAGRNLd ?ﬁg ag\pe ethm treated
an a second stream from be a gaseous
artidiesrarainohbehtand preferdbbcate maintainetltie sUsmmﬁm t

path, a first pressure associated with the first gas
stream and a second pressure associated with the

Readthdésa %mﬁéfﬁt@r@ Mt%?%ﬁ@%ﬁ%&/@ﬁsﬁ%ﬁd‘ $a°sI stdésn may be

stream being regul ated i n dependence on ft
pewidedr Eortis WGDOSﬁef@@nveg Bs ase activated apppepritelydo generate the

o TR I AT .

strehrd i cltangeed. ow on the treated articles, it can be
achi eved that even thin treated articles are not bent
and preferably are mai ntained in suspension.

u t 0] |
OB TS raf R SR Son ek Mg S 1, e veats
ap‘tmlps,s& fifsi mnaesr aecandeg ast buthett devicepamromovigedl y t o
generate the first and/or second gas stream and/or the
regul ation of the first and/or second gas streamis

A ldesped reftPe e pdssURE fér ﬂh&tfnrgﬁanétsfe%aﬂa 6&%&%%;8?% can be

as streamon to the treated articles, a first
O%t@,@&laﬁa bgfereghe|start @fsmosi@ca@@fqrra)paa@ulawmgf aréidle treated.
reference pressure for the first and second gas outl et
devices can be determ ned before the start of
Iprtbisucaseothef gas aufietr devicasamalyyipe intheafdrrc bEnbdr2es ehich include,
15 In this case th(?e as outl et devices '

b he
o EXABIP 603 P! BRENGUG tensySisslinple, the dubavidth of the
tRlndbertedts W%réﬁﬁﬁﬂaﬂéi %6 tﬂ)éetFarTs'P%lrt{ h’éth ﬂ?}@ apbrtures being

the transport nd arranged pa
rrewded on thepat)th miatelte adipvyrthermebes migymgrmmhdeﬂta pass through.

THRERSEAS alpU<Simed i bithe 13y RRBEE s HlooRy FERle R a row

- affbaresngapledality i dfsrows of nolaglef apert@resamagvalso be provided in the

direction of the transport path.

In addition, gas guidance elements, e.g. metal plates, may be provided to prevent

or at least impede the lateral escape of the gaseous drying medium.

To regulate the first and/or second gas stream, regulating means, e.g. in the form
of flaps or valves, may be provided in feed lines to the gas outlet devices. Sensor
means for detecting the respective pressures are then preferably arranged

between the regulating means and the gas outlet devices.

For transporting the treated articles along the transport path, transport means

may be provided which include rollers arranged above and below the transport
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20 of bores. A plurality of rows of nozzle apertures

may al so be provided in the direction of the

transport path. In addition, gas gui dance el enents,

e.g. netal plates, may be provided to prevent or at

| east inpede the lateral escape of the gaseous drying
medium 25 To reqgulate the first and/ or second gas

pggr'tﬁv V%@@&Lﬂlé‘tfgpgar e n%qhg ttiéag%cﬁ I?:\?% é’é ?%re?%rgtob/agg rollers are
aEnged UetwaeastheSe'BSand seeans dagroutidtelzvicesg, imerder to enable an

RN A S aGbr ok P Sy e
iA QNélF 68 estededsek FéMonerd &F&t& iAE&R1E thdhlih ‘Hrgér to prevent the

al on e transport path, tra rt nmeans
trﬂaieg aditlosfrom beiop wiesseasl awlsstatheaa;emilthemcead
bel ow the transport 5 path and driveable for
transporting the treated articles. Preferably no

Thd bpparadiisis prafersid ab@ér\%ﬁﬁ:ﬁja‘té@ il iaf BbusiRg |ﬁ>‘9ﬂ'ﬁm lﬁ%rtlcular

outl et devices, in order to enable an uninped

an evtietlisgdordischarnging thergaseeus«living madiupuis mpv@ | ces

may have in their edges recesses for rollers directly
adjacent to themin order to prevent the 5 treated

Mone U’Iaesoﬁeqmibeif rfigstpaed sedoad Qass butidtedgesed magtof course, be

HBUEPAGta FPRHIE RTI4TN A he “ibatath PBIORS eskofhrough the

#Ppae mggl ng the gaseous dry| ng nediumis provided. 10
l\/bre than one pair of first and second gas outl et
devi ces may, of course, be provided to ensure

f , i ¢l thr.
F-Q:L thg'o‘?’glhlgdcgf th%ﬂ at%ﬁear%@?hfgg 8? %fﬁ;ﬁ @Ef‘rﬁ)ygéé’ Pjovi &d I?o reverse
tbe ldurebtasn bﬁelttpmsmatﬂrbﬂ drytheasecbad raeVidie dTHio nidy Bé etermined, in
qe directi.on of, either the first or the second

a&rﬁtgowgycglgf dB; depgndance; anpathickpess of the tregted article,
vﬂ%ﬁ’iﬁaéét@ﬂhln\éd fcﬂ' éééﬁ%]@ewﬁeﬁébﬁnésh§kness of the

treated article determ ned, for exanple, by
sensor means.

The gaseous drying medium is thus impelled against the treated articles from one
side and extracted from the other side. In this case even liquid located in holes in
the thick treated articles is reliably and rapidly dried, while thin treated articles

continue to be dried by being blown upon from both sides.

The invention therefore provides a possibility of reliably and gently drying treated
articles of varying thicknesses without manual intervention and without
interrupting production.

The invention is elucidated in more detail below with reference to a preferred
embodiment and to the appended drawings, in which:

Fig. 1 is a schematic side view of an embodiment of an apparatus

according to the invention;
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The gaseous drying nediumis thus inpelled against the
treated articles fromone 20 side and extracted from
the other side. In this case even liquid |ocated in
holes in the thick treated articles is reliably and
rapidly dried, while thin treged articles continue
to be dried by being blown upon from both sides. The

i nvention therefore provides a possibility of reliably
and gently drying treated 25 articles of varying

Eigi 2knesseis arietad wviewrahaalection arofdfigi Din aledatidh:hout
interrupting production. The invention is elucidated
in nore detail belowwth reference to a preferred

Eigbadi mentisanSlahQidWof ARPSEERM FEAWIG IS ardd Whi ch: 30
Fig. 1is a schematic side view of an enbodi nent of an

appar at us accordlngtothelnventlon 6 Fig. 2is a

t|IV|e of Fig. 1 vation;
B2 5 oY fishedaly SPoforit sbfsshiathorafr 2Slhe, rC of the
5 Fig. 4 ispparatiseardoringe®t thenalemtfiy @sewatlmmh@%gpossmle
aline CGC of the apparatus according to the

i nvent i on YRatigy grrangegphphifelomestsnl e  spati al

arrangenment of the elenents. 10 Fig. 1 shows

schematically the structure and interaction of

fdof fl shomts schepoatically thefstauctlre eancaintenadtiony of diffdrent components

AP B B S ST e Mo
dumnpreabed Rfr RMES16918, belﬁﬁ'p‘?&/lﬁé@ﬁn *Re 18P %Pc' ¥f the housing 6,

nozzl es 4 and_nozzl es 5, pressure nozzl es,
whishrfans| %M?hstmmbmgl@@ éu and wiozglesi b, called quessure nozzles,

SR S BRWAED M dio 2088 o B ng medium
Tioz nozzes)4 aadeS are ogest abtheaipper partsgfahé Hoatimgvéi THe nozzles 4
5 SRR B B PR B Hich o 55 B Bering 7 t
dekRitvobBhivg 31 of the housing 6, while the nozzles 5 are arranged below this
transport path. A nozzle 4 and a nozzle 5 are located in each case opposite one
another in such a way that their outlet apertures face towards one another. In the
present embodiment two pairs of nozzles 4, 5 are illustrated: however, more such

pairs or only one pair may be present.

Located in the lower part of the housing 6 are regulating means 18 and 19, for
example, flaps, such as motorised throttle flaps, or valves which can be actuated
by means of actuators 34 and thus can regulate the flow of gas from the fans 16,
17 to the nozzles 4, 5. To convey the treated articles through the drier, rollers in
the form of cylinders 2 and wheels 3, between which the treated articles are
driven forwards, are provided in the upper part of the housing 6. A treated article
1 is thus moved continuously from the entry opening 7 to the exit opening 31 past
the nozzles 4 and 5. As this happens compressed air is blown on to the treated

article from above and below. With appropriately set pressure the treated article
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transport path. A nozzle 4 and a nozzle 5 are | ocated

in each case opposite one another in such a way that

their outlet apertures face towards one another. In

the 20 present enbodi nent two pairs of nozzles 4, 5

are illustrated; however, nore such pairs or only one

pair may be present. Located in the |ower part of the

. .| e. r. .

3 3HaiRncl et i 4sendn TF AR Y Phekture Bending gpd therefore
darhags isnpievkenteal) irbpadiculaa ire the2Sadey ofmthameatiedaarticlas or s

34 and thus can regulate the flow of gas fromthe fans

16, 17 to the nozzles 4, 5. To convey the treated

PS tdcebRyafechbRHSE, BBGitIBRALOUtIEONLSSISS | (Aot té%ﬁrﬁrmagf be provided
cylinders 2 and wheels 3, between which the treateéd
wihichcpesalegagly aiatedin ftbe viatradyctionetq the idésdription, hiepel cold gas

r 0 hqusi . reated articl 1.
"k‘ﬁ%i FH%S%@’%%R@%%@%U {Qrtgf‘n {lﬁ%%tegn?r?'{flegp%ﬁ‘? r{ﬁus/ cp%osiace and/or
dtbmisxatceprnportion bf @aﬁiuicﬁﬁdhélm?ﬂiﬁieetﬁeé’teéwicﬁe. As
t hi s happens conpressed air is blow on to the treated
article fromabove and below. Wth appropriately set

r ) [ i n

TR, P IRpIdSBTa, Fiad Bhes & I |GBon Bo iheTale 15747 to the
nhazege4i § precteanpardiurensgresors ddl, 43 and tgresswreesarisardii®, 12 for
treated, article To accel ergte dryin di t,i onal L
sireree SesdL S ins Pfkoues Shiymbeltits alific BiRg credium in the
fagd alifeRnd® apidabedrihd Vdlged Hteshiakl 0rd @onfiBuously acquired and
description, inpel cold gas under pressure obliquely
rigeesead by eonirelaneanassi & sepatate eontsol nipdaowyabel poevided - as
_ . ; . ; Laui d a . _
MEE -Tof BobA RpTE A o foB, i Brgd MBSl SBorol unie
|8catédleegdinsiglef a8 @oniputef systerhtpretént fortdtker déntrslfahetions, is also

LiABls” P 6ECHTaer b ahar lueR cateRRToNR: FisPRRlsaResd of the

CHMRpre8sB@ bt ifahs 181 17 e vaidd D@ daple Motdr bbnd £8Peed control 14,
lines 8 and 9. The val ues determ ned are conti nuously

anshihier sattingriof heoegsiaiingopesnstlBanch8ese Ibanged. By opening the

SRR B L MLy T bR K o, B esse o
tempgratues nthealspeedt oo ltheinddrrespontimgatatl €7 @r 16 Sisddoa example,

_corrputgr sgstem present for other control functions,
ipgregpeg, and at the same time the corresponding regulating means somewhat

closed, in order to maintain the same pressure. The drying medium is, however,
more strongly compressed, causing a rise in temperature. To lower the pressure

or to reduce the temperature the respective inverse operation is carried out.

In traditional driers a suitable gas heater is provided to control the temperature of
the drying medium. However, such temperature control can only be used with
suitably heat-resistant treated articles, since drying is carried out with very high
temperatures. The temperature is preferably controlled to a value at which rapid

drying is ensured while, on the other hand, the treated articles are not damaged.
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suitable. In accordance with the val ues detected the
rotati onal speed of the conpressed air fans 16, 17 is
varied via a drive notor 20 and a speed control 14,
and the settings of the regulating nmeans 18 and 19 are
changed. By opening the regulgting nmeans 18 and 19
the pressure can be increased. To i ncrease the 20

I?gtﬁ?g;{ré%%ﬁte%mxggn%ﬁpﬁ?ﬁ et Rhichh§ éﬁ‘ Qﬁl%ﬂhﬂgaj ﬁ@etﬁ%g 26 is used

e, lIncrease at t
aSw'ehecdﬂyir@mddjmglnrmgimm mt;lterez&]m thenflewhadf a filkersadt is provided

(o aRAYE] e Rt o e SRR S febSe s kanigination

&f the 3atey hRjgRey ature. To |ower the pressure or to
reduce the tenperature the respective inverse
operation is carried out. 25 In traditional driers a

' th
I?é’a\n%ogtﬁg @%s?ﬁ?e% Eén%&yl %V?rﬂglq%éé) r,_ﬁ%egéper g%elrg of the housing 6.
Bye mpesare of ¢the pRéssulre cwnuwuy}érm.mdnwga préssirabéehsor 24, the
%heaﬁdt ;éfggrlg)ls?:vgahtjq Hr{j&ryg%ﬁ%}qb%{rgﬁ%f\&&j:\enégér%/wgcuatlon fan 23 used
mm@%@&%hﬁs' r%nﬁf\}%fdeﬁ&hltxe%wsfngf %Arzdj HeP pr%s¥ el t ﬁ% dpper part of

rapid 30 drying is ensure he o
th@ndj\ousime it etheedsacalled ewodtirg noell danagmhta&weldn ddmstant at a

R e R L N S L T ——"
eaddutiion fam 26 bxteinctusi Gaddie chREMING eagt; f bérfr@élv@%tubbf%nces from
%ow ded to renmpve contam nants fromihe air

Bht PTOCREISA: s Whigdys dhreyehamnfrrqusableofpressurer e:@nédllons in an
RakUShSs duet b7, #39EILSEh ¢ ?n&?&?ﬁ%ﬁ%?@? gfrgazévééu%gnguct are

arranged in thé upper par
roévented frops sotezingatheesorttatgeceti ofcttie\driert Sush paees riight otherwise

RS B o PBrieiRrter of fa, fFRed arhesd ieevapting fan 23 i

TR EolkE WIS abfiRmb! 5P aha St Hir Dflittdee pressure in
t he upper part of 10 the housing 6, the so-called

wor king cell, is maintained constant at a

ngezg dér%gdrftbré%ﬁﬁgfj%% SredPSrAddey %qw%wgypgﬁ%?%hg %otuglina 6 is via
whlch temperature sensor 15 a supply of cooling air for the fans 16, 17 is

controlled via a cooling air intake duct 22 and a cooling air discharge fan 21.

Fig. 2 shows a much enlarged section A from Fig. 1, while Fig. 3 shows a cross-
sectional view along a line B-B of Fig. 2.

Fig. 2 shows the treated article 1 passing between the nozzles 4 and 5, which
treated article 1 is conveyed between the nozzles 4, 5 at a uniform speed by the
transport wheels 3 arranged to the left and right of the nozzles 4, 5. The nozzle 4
is arranged above the transport path of the treated article 1 and the nozzle 5
below same. One or more tubular feed lines 8 lead to the nozzle 4, and one or
more feed lines 9 for the drying medium lead correspondingly to the nozzle 5. A
distributor duct 32 makes the drying medium available over the full length of the
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evacuation fan 23 extraneous gases contai ning e.qg.
corrosive substances from other processes, which,
t hrough unfavourabl e pressure conditions in an
evacuati on duct 27, have been conducted into the sane
evacuation duct, are 15 preverged fromentering the
morking cell of the drier Such gases m ght ot herw se
f d e

SR G2 £ 30 5 BARNERBIP bo AE LARRbR A, TheCozzles 4

amct Gaarercl@sedhntf by noznle platasi28 iB6whishtrergate amleteapertures 29 are

IREAEAN Aol 56 2By At . Biep Bt Bertas 29 56 phonfigured as
SlBA t\édC§I|t§ REr0pted L'Sy bOkarkd\@ pridge 3176to i‘n7cré§se stablllty Instead of

contro via a cool I nNg air intake duct
t@@cﬂlomgytad slitg, sewspfboresrargpossihie, @dsa@\vwauymﬁ@hch slits or rows

NS08 5 B A e B pigBE o reoray

amranged sffsstio iohe driotieéred article 1 passing between the
nozzles 4 and 5, which treated article 1 is conveyed

between the nozzles 4, 5 at a uniformspeed by the

|
HETARSEon hathgo R nekagels Hiht Rl B4 By mears
_ertha@mqespas fandfthe Hmnspeettvdmeeés Blmgagingmhxérelhehe éont edge of a

5 nor.e .tubul ar . feed es 8 | ea .
ey QWQ “%é\ﬁgaea |cleoﬂds Hraveited from qoélgﬁng I\/\ﬂ@S he pezzle rpiate as it
rdh¥iimg nmedium |l ead correspondingly to the nozzle 5. A
di stributor duct 32 nmakes the drying nedi um avail abl e

over the full length of the 9 correspondi ng nozzle 4
.sel r i, 1
A 8, TG RIS g S 1 \A0B0 et T [AGRGRF ween e
tmmznzdmzle)mxlates 2 e fanmesl 1P thee gas|flavatgpelleds froantiEenozzles. This
n.in

GER] §riot Pt Sa shbBofitburea ST Ee W arar i thefiagepad wheels 3
driyaghty Pese ﬁééﬂl’é pldt¥ 28 preventtHy tréat*eﬁ%rﬁb@@ﬁfﬂirﬁ%atchfmg on the

slits, rows of bores are possible, and a plurality o

nozele Blate.s or rows of bores may be arranged

side-by-side. In this case the bridges 37 are

preferably arranged offset to one another.

If thin as well as thick treated articles are to be dried with the drier, a thickness

sensor 38 - represented by a broken line in Fig. 1 - which is connected to control

means 35 of a nozzle, may be additionally provided at the entry opening 7.

For the drying of thicker treated articles, for example, having a thickness greater
than 0.2 mm, the gas flow of the drying medium will be reversed in the two
nozzles 5 without manual intervention, so that the nozzles 4 impel drying medium
against the treated articles and the nozzles 5 arranged on the opposite side
extract the drying medium again. Through the high pressure difference drying
medium is conveyed even through the bores in thick treated articles and the liquid
in the bores is thus dried more rapidly. No risk of damage to the treated articles
exists in this case because thick, solid treated articles cannot be bent by the

streaming gas flow. To produce the inverse gas flow the direction of rotation of
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The transport wheels 3 engage in recesses 33 in the
nozzl e plates 28. By neans 10 of these recesses and
the transport wheels 3 engaging therein the front edge
of a very thin treated article 1 is prevented from
colliding with the nozzle plajg as it runs in. An air
cushi on which maintains the treated articles in

HSfQﬁnIS/" mhﬁg £ 'l?;f 2% |s]r§.v 85‘?5%5&& AL \/%%uhﬁ'ﬁﬁ produced.

rmed b W exp e &NGZ 2
Iodhlsl case 3 tulmilay btarch @drrdnntgm/(élsm mepreisentdueby @nbroken line) with

isile 99515 piStatatly shovivedetween (o ake iedor Insngving medium

&t Glﬁtléifl'lnbhﬁ/hldi‘\oéﬁér?s Ptéte e@cheftant‘ibt@ \Wld c&%ectlng line
thick treated articles are to be dried wth the drier,

betwaes levaseationefancanddrier heysing oNse domthispiipokena Nongeturn flap

&/ B B s En RIS G PR B o 37 Bl oo

cﬁtwtlbﬁgto7pré§@ht bheesdaperds (Wwedt driyfigemedigatiesm ané Is@:bﬁ@n line into
exanpl e, having a thickness greater 25 than

'ﬁﬁket ﬂ'éctga§ whish 6f>utdhéeat9# ;fphg?Xﬁﬁtnl%mt%aum% qfev@'r yé%ld drying
I

PRVRT HiiBRaRnE 147 18, WHSE Mok 2dee o BN ipkg, Svaive 41 s

Qp@mﬁ_edhltﬂf thecmmreinm valge Adzis | chssell. dthisamgkeésdnpodsible to dispose

3E SRBHER R A i ESL it Ve 1oy BRCE eI R SRR el the treated

arfiogeyed even through the bores in thick treated

articles and the liquid 30 in the bores is thus dried
nore rapidly. No risk of danage to the treated

PP B50 o5t d B AGRLEE o oy 8 s «

relensed Tostpad dfi tiee Hhe flowthraghohe r‘fdz&lesthe direction of
rotation of 10 the fan 17 of the gas supply 9 is
reversed, so that a partial vacuumis produced. In

Aﬂﬁrﬁfr‘éﬂ‘ﬁ%@aﬁ%éﬁ’é ré\fé#@élhb)?%@é}ist 0139}] @Hlé&@hess sensor, a manual

resented by a broken line) wth rottl lap is
qw eQ\Ei|iy ajsopassiale ireprieeiplet he i nt ake |ine for t he
drying medium and the outlet Iine, which opens into
t he evacuation duct 27, or a connecting line 5 between
Aey acramigentent aof thadthibkiness enson@8 dirsctlyf befdréithe nozzles 4, 5 is

ose, non-return fla
I& \rh)o ise possable or the t icq(nesspof the treated articles 1 may be transmitted to
the drier from a preceding process step, for example, electroplating, or it may be
detected in another way.

Fig. 4 shows a section through a drier according to the invention in a front view,
which corresponds substantially to a section along a line C-C from Fig. 1. In this
view the treated articles move into the drawing plane through the entry opening
(not shown) and leave the drier again through the exit opening (also not shown).
Located in the lower part of the drier housing are the fans 16, 17 for the upper
and lower nozzles 4, 5, which are not shown in this representation. Also arranged
in the lower part of the housing are the motor-driven throttle flaps 18, 19.
Because of the high noise emission of the fans 16, 17, the wall of the housing 6 is
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or non-return valve 40 is present in an intake |ine of

the fan 17 with reversed feed direction, to prevent

an escape of used drying nediumfromthe suction |ine

into intake duct 26, which could |ead, for exanple,

to suction of the used dryi ng11nmedi umthrough the fan

16. Wen thick articles are being treated, a valve 41
brovHRAIRTAE oWkt ditt WtR SupinliRdulation 8DV thiS casebthSfhke duct 26

his makes it possible to dispose 1In conventi on
f@arfr@h dryinhenedivon, doy iexgmpdeliaim is Larkengeid detwesn the lower and

S50l 1B B GREPL BYhE G LGB e nousing

u;ﬁétféfaﬁned)f it bBade-Pheritihedofiterd W, tl'hrsoalﬁﬁnéé]ﬁeﬁpéﬂr%smtake duct
Apart fromthe automatic reversal by neans of

2@1.%@@3% poasaibig to dealisqularge Jiller eratoargasi for ah%ontake of fresh air
|

FERSUCLES SR OB sB0efeRUTARERTTIHe BlakdBugt 2 ol oo

ri&ceivleiskze\ra'rge gross-isbtiion diroulh this akaagsmeﬁt tTtee farenti6d 17 then

rtlc 1 y be t smtted.to ier froma )
it Blfe o A BochEreaten Saicien 1Toritbe dhiglP Alich 28, the pipes
videdTBY tHie puRRIsE Petfh SRowRHshplesay. 25 Fig. 4 shows
Fglrbsectl on th?oﬁgﬁ aegf?qeroaccor di ﬁg to the invention
|n a front view, which corresponds substantially to a

ti L ing GCfro . 1..0ln thi Vi ew
6 PR S 2 M eldenRles Rsedialtufra sfia HPPSY part of the
hd’l.rsmg] his iristaliziat aboventhai uier pastof e Wrigr ABGsihg aVIRe Bh8cuation fan
%%ler agai n .t hrough the exit openin al so not shown).

i cenneetednte T'T?V\BYa%tto”ofju‘%th%7:dW leagsi intp ihe opee air, for
é)?d?ﬁplé%a]a?r\R/Qéhét@%ééﬂ@&rdo%sﬂﬁgrﬁ ower nozzles 4, 5,

whi ch are not shown in this representation. Also
arranged in the | ower part of the housing are the

0 ttl a Because of the "
TR REELY e o8B, A At nBrnddha 187 03" PRI HBspNgRd addiional
dpezatiey fioe f@rlo?ylihg tRICRMrREd ightidlEe ar@\égérrpl%fdreﬂéﬁtéd by broken
sound I nsul ation 3 In this case the intake duct
Ines. fresh drying nmedium for exanple air, is arranged
between the | ower and upper parts of the drier
housi ng. The intake duct opens at the side of the
housi ng
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upstream of the above-nentioned filters 25. This
arrangenent of the intake duct 5 26 nmakes it possible
torealise large filter mat areas for the intake of
fresh air wthout substantial additional space

requi renment. The intake duct 26 itself also receives
a large cross-section through this arrangenent. The

Lideof +oferéricd Aemerdj@w i n the air for drying the
treated articles 1 1!romthe i nt ake duct 26, the pipes

provi ded for this purpose being shown as lines. 10 The
ﬁvac rti ?ndflfqn 23, which evacuates used air fromthe

pper qu 3 'C{arf’e housing, is installed above the
2pperTiaasporfroiidie drier housing. The evacuation fan
23 is_connected to the evacuation duct 27, which | eads
3nto treesppdwhaels for exanple, via air washers

Aoca_t@g%éir?%gr;ﬁé(egg a?rSno fesel enents 39, 40 and 41

provid he~above-désCri bed addi ti onal operating
Sode Eawerdcompigstbd alir iozekised articles are again
epresented by broken lines. 12 List of reference
urref@ﬂ'%”’iouﬁ' ted articles 2 Transport rollers 5 3
7T anspR opb/igyS 4 Upper conpressed air nozzles 5
Lower conpresséd air nozzles 6 Drier housing 7 Entry
®peni Wgparodrgingppediudn féetylineedi um feed line 9 Lower

S§1Ir yi r]_govogrdérvmgfr%ggiulrﬁ e 4 II1nOe Upper pressure sensor
10 Upper pressure sensor

11 Upper temperature sensor

12 Lower pressure sensor

13 Lower temperature sensor

14 Compressed air fan speed control
15 Fan housing temperature control
16 Upper compressed air fan

17 Lower compressed air fan

18 Upper motorised throttle flap

19 Lower motorised throttle flap

20 Speed-regulated drive motor

21 Cooling air discharge means (fan)
22 Cooling air intake

23 Evacuation fan

24 Drier housing pressure sensor

25 Fresh air filter mat

26 Fresh air intake duct

27 Evacuation duct

28 Nozzle plate

29 Nozzle outlet aperture

30 Sound insulation
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11 Upper tenperature sensor 12 Lower pressure sensor
15 13 Lower tenperature sensor 14 Conpressed air fan
speed control 15 Fan housing tenperature control 16
Upper conpressed air fan 17 Lower conpressed air fan
20 18 Upper notorised throttlflap 19 Lower
notorised throttle flap 20 Speed-regul ated drive
mtoEx&]o@}ml,' ng air discharge neans (fan) 22 Cooling
air intake 25 23 Evacuation fan 24 Drier housing
32r esfisteibytargiict 25 Fresh air filter mat 26 Fresh air
éﬁgt alffec%%%t 27 Evacuation duct 30 28 Nozzle plate 29
zzI'e"outl et aperture 30 Sound insulation 13 31 Exit
JapeniAwguatd? Di stributor duct 33 Recess 34 Actuator 5

35 Control neans 36 Control neans
35 Control means

36 Control means
37 Bridge

38  Thickness sensor
39 Outlet line

40 Non-return valve
41 Valve
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37 Bridge 38 Thickness sensor 39 Qutlet line 10 40
Non-return valve 41 Valve 14 Cains 1. Method for
drying articles which have been treated (1), the
treated articles (1) being transported along a
predefined transport path, a 1% gaseous drying nmedi um
bei ng blown onto the treated articles (1) with a
¢l 9as stream from above and with a second gas
stream from bel ow at at |east one |location on the
transport path, a first pressure associated with the

fa ¢ n VARRcE ARME BT SERRD A R EeaBaTha 10" ne
ther Séat@dsarticledan) bsding tfé?ﬂéﬂo?t‘gadalbﬂgd@&ﬁééégﬁhéﬂ fankp6it path, a

first pressure ar)ld the second gas Stream being _
r egul GASEOUBSdryNge Medlie bring Hdowacund thertesated articles (1) with a

char ' ' t r t firs

e 585k Efedh ey SRR HBBhe 5 Bl rom ow at
(16, lédst dray logatien ahithg trahepbitipath,and/ or second gas
streamare activated in suc and/ or the first

afliptoPresste dsgacialad suth the ?'@%hvﬁgg tiraam sanch @ gegRd pressure
t hat éé%%cb?é@ﬁﬁtﬁttHé %e%gltuﬁggg‘%tr‘eén{ S&Hb%e‘?é’?té(li’,mé\ld

gredefined val ue. according™to cla
toadirsicgas skeami peingaegulbted irv dependkncecamthe BBt gasssure and the

streans, are regulated,in such y.that the treate
o oeeny goS TR Aelng eyt in, AlneniRade O obhg second
one Imeasuren. 3. Method according to claim1l or 2,

characterised in that for tenperature regulation a
Gharaetediggad Bph@at of the fan neans is changed by

a‘?‘?ér.hifégait% &f the first and/or second gas stream is detected and fan means
(16, 17) for generating the first and/or second gas stream are activated in
such a way, and/or the first and/or second gas stream is regulated in such

a way, that the temperature detected is regulated to a predefined value.

2. Method according to claim 1, characterised in that the first and second
gas streams are regulated in such a way that the treated articles are

maintained in suspension at the at least one location.

3. Method according to claim 1 or 2, characterised in that for temperature
regulation a rotational speed of the fan means is changed by activation of
the fan means (16, 17).

4, Method according to one of the preceding claims, characterised in that a
thickness of the treated article (1) is detected and in that a direction of
either the first gas stream or the second gas stream is reversed if the

thickness of the treated article (1) exceeds a predefined thickness.

5. Apparatus for drying articles which have been treated (1), comprising
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25 the fan nmeans (16, 17). 4. Method according to one
of the preceding clains, characterised in that a

thi ckness of the treated article (1) is detected and
in that a direction of either the first gas stream or
the second gas streamis revefsed if the 30 thickness
of the treated article (1) exceeds a predefined

t
RARERSEaE GAPPRE Sp Y eSS 41 6P i fecemnec
for ttranspodrpathg the treated articles (1) along a
edef i t th f t d d .
$55558 35, SPRRETEL BRI dlef AEVR! o b A3 eiEP Hlposte one
anot hafoteéoatsovaand fb'eww H’@trbh@;ﬁérlt) @ath BAl wisiolkl eabh Have at least

each have at | east as outlet aperture (2 t}u
faci r@qmpa%ettém@rwg&% AEingdowardsther tiansaosheath and

ind s H L TAaRg ) BafSel By IRE MR e 4 3 o tre

fir stse(c&hdga_s adled ddvic)vid aadspeative firsh@) enbesemgnd (9) feed line,

(BRR BecmsOeitad VB)eahgRl ey FRASCqTEB0%g By Iptgevices (4, 5
I

{02188 aeand (% %) 6 dedfagnys, i g o foTgest g

pr esgnediums éh@cmgda theo regpgctiver ga@tcutteut rdevicepriésSurand pressure

meansit 3ae KRR Ak 2 ARl enBRiled HBL % pspective

t hey gastflovtand he regul ating nmeans (18, 19) in
dependence on the pressure detected by the

rﬁéﬂﬁ% @éh@sm%@r\{sdqdlwhwmre Thepriigused é'é%F thgy activate the
t hat t
ar r gy 2R medts [EIPEN A UeRPRAORRE ohthe pleolf detected by the
| i ne respectiviesarsot mﬂarmy(aﬁﬂa)re configured to activate
t.he %gn r%an 16, 17) and/or the regul ati ng means
ac 553 ! a way that 20 the tenperature
altataagtt 6t hymbbeatate b8ASHr ONEe 1R NBIrdnyerl FEfREOfirst ¥8) and/or the
second (9) feed line, and the control means are configured to activate the
fan means (16, 17) and/or the regulating means (18, 19) in such a way that
the temperature detected by the at least one temperature sensor (11, 13)

is regulated to a predefined value.

6.  Apparatus according to claim 5, characterised in that the first and second
gas outlet devices (4, 5) include gas guidance elements which are
arranged adjacent to the respective at least one gas outlet aperture (29).

7. Apparatus according to claim 5 or 6, characterised in that the first and
second gas outlet devices (4, 5) are in each case configured in the form of
a nozzle.

8. Apparatus according to claim 7, characterised in that the nozzle (4, 5)
includes a nozzle plate (28) which extends transversely to the transport
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is regulated to a predefined value. 6. Apparatus
according to claim5, characterised in that the first
and second gas outlet devices (4, 5) include gas

gui dance el enents which are 25 arranged adjacent to
the respective at |east one gfg outlet aperture (29).
7. Apparatus according to claim5 or 6, characterised
|n t V.

Y By iy R WRAK anfiac SREn8es PRl o B aRSpdrtnath, nozzie
nozzlapertwes (293)|dp&ingpmvrdred:mtlhengo2tzd:e plade (28),to allow the gaseous
char agt erlseg &‘ zzle (4, 5 includes a
nozzl P ()Bﬂﬁ% rg&q nds transversely to the
transport 16 path over its full wdth and is arranged

arallel to the transport path, nozzle apertures (2

9)
ei ng“\maf@tttfecﬁqcﬁfdlh@ iozclaien pb.atcharasterissdalinothatidhe nozzle
ase hrough. 5 9. ar at us
gccor |ng %%(%% m ggrgrl:irg;rag%?%pﬁgsed |gn t hat tﬁgpnozzl e

apertures (29) include elongated slits. 10. Apparat us
ccor % oclal 80r . Characterised in that th
PP

zzI BP%%r o icriMuBePher €8arGisHged in t'aatrtm nozzle
tr ansé’pfé’rﬁ.ﬁéy 39 IHHGdQ'bro‘?éé aﬁﬁngé@lrpa réWQréﬁsﬁaﬁgﬂf rrfso the direction

pat h. Apparatus according Yo any one

8- 10, Ofdhartralﬂspﬁﬁsp@dﬁl n that at least two rows of
nozzl e apertures (29) are arranged side-by-side in the
direction of the transport path. 15 12. Apparatus

B CorAbparatud acoord@ing tof a®y) ahé%fTidids 818! anbeiéteeidednin that at
that the regqgulating neans élS 19)) are arranged

r espé@@ﬁitvté“(%/ rQws nﬁ@onzlesap@ yregri@d s?é@cﬁf[ﬁ"(@ﬂ sidgdby-side in the
[ nesdwe%%oﬂr%ftlﬁ?ﬂ@ﬁ%% g{.‘hcor ding to claim 12,

characterised int it regul ati ng

12.  Apparatus according to any one of claims 5-11, characterised in that the
regulating means (18, 19) are arranged respectively in the first (8) and
second (9) feed lines.

13. Apparatus according to claim 12, characterised in that the regulating
means (18, 19) include a flap which is arranged in the first (8) or second
(9) feed line such that the respective feed line (8, 9) is at least partially
closable with the flap.

14. Apparatus according to claim 12 or 13, characterised in that the
regulating means (18, 19) include a valve.

15.  Apparatus according to any one of claims 12-14, characterised in that
the pressure sensor means (10, 12) are arranged between the respective
regulating means (18, 19) and the gas outlet devices (4, 5).
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means (18, 19) include a flap which is arranged in the
first (8) or second (9) feed line such that the
respective feed line (8, 9) is at least partially

.closable with the flap. 25 14. Apparatus according to

claim12 or 13, characterisedifn that the regulating
nmeans (18, 19) include a valve. 15. Apparatus

ﬁcowb%aga&@ AeB6r@AS t87a Or&' GHdTBF & |n1€f'5-ﬁ§‘aéﬁ‘eﬁ’a€iér?§éb J{‘that the

t hat pressure sens nmeans are arran
bet weeansplod meap@mqlum radiers €4\3) avhichy anearranged abogg and below

2 oooriF 13RBeBH At aBE A EupAhed tranépnth the FRAIE Htcles (1)

that the transport neans include rollers (2, 3) whi ch
are arranged above and below the transport path

e ﬁnnma&sea@qpremsn@p@atmt% ahasagiarised jn feat peyrollers (2, 3)
A‘J%Qaé %@\Fé@é‘i‘ﬂwé frst! 's”édt%é cﬁg‘v?cfeag?e% | rSFond gas

that nor are rane

gas cuutlleetieﬂem(ﬁ)e (4) and the second gas outl et
device (5). 18. Apparatus according to claim16 or 17,
characterised in that the first and 10 second gas

it | %pﬁﬁ&t&%cﬁ‘dméko%@éﬁﬁ hawe 1‘796ﬁ§§é%9teh§ab |f1cthai B first and
rollers (3) 1n edges arran%ag transversely to

di r ec&cond @astnglet dQM@pér(‘ﬂ ach have moessas (1%3) for the rollers (3)

accor h%geé %rr%:ﬁﬁfaaqpan%(/fe%g&@th% dlngecggﬂ%rf 5 ﬁrab §<9‘t blth.

t hat appa us 1 nc close ousi
mhlch surrounds the apparatus 15 and has an entry

| for introducin reated articles
a‘ﬂogpaéi?%s H5Ording te sy QﬁogP@ ﬁgij%gchqféctqré%ﬂczsﬂ' that the

artl Aparaths- O{nglgdeépé)%fd%teﬁsh@&é?ﬁ ngcs‘ﬁ@n %%ﬁ'oﬁh&@ the apparatus

characterised I n that an evacuat
pr owamtjha%ammwlyat@mm@(ZJ)anEUUmdlhcmgwty\ermtama‘rh@ﬂs (1) and an

th h t t I
007 R A 8 B e BT SRE Rl ) e
associ ated with the evacuation duct (27), in that

further pressure
20. Apparatus according to claim 19, characterised in that an evacuation

duct (27) is provided to evacuate the gaseous drying medium from the
housing (6).

21.  Apparatus according to claim 20, characterised in that extraction means
(23) are associated with the evacuation duct (27), in that further pressure
sensor means (24) are arranged in the housing (6) at a distance from the
gas outlet devices (4, 5), and in that the control means (36) are configured
to activate the extraction means (23) in such a way that a pressure
detected by the further pressure sensor means (24) is maintained at a
constant predefined value.

22. Apparatus according to any one of claims 19-21, characterised in that
the housing (6) includes a first and second housing part, the transport
means (2, 3) and the first (4) and second (5) gas outlet devices being
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sensor nmeans (24) are arranged in the housing (6) at a
di stance fromthe 25 gas outlet devices (4, 5), and in
that the control neans (36) are configured to
activate the extraction nmeans (23) in such a way that
a pressure detected by the f1gther pressure sensor
nmeans (24) is maintained at a constant predefined

val U%ccaﬁﬁgdatéem@ﬂgi St REGSIRE 26t i ﬁ@/faﬁriﬁesﬁs ﬂ@u’ia‘@ and the

9-21 racteris in that “the housing (6)
a fi regulatidg seeans (M3udPhdeiregy epcommadaae@pmthe saramgl housing

?@gfa@g the first (4) and second (5) gas outl et
deV| ing 18 accommodated in the first housing

part and the fan nmeans (16, 17) and the regulating
means (18, 19) being accommpdated in the second
9f$ous |ARP3F§'&'|StaC(0@Ide to zlaippgdr aharactersediin thad thergjisprovided

22, HORRREEA 5] Br HBSh GaREDGs LA A alhdelf e e
bet wdiest ambsecfcndshowmg padsnd housing parts. 24.

Appar atus according to any one of clains 5-23,
characterised in that at 10 |least one tenperature

282N Qpdakdtus labcopdiflg @b ér@aéﬁe RIS élggt bﬂ%é’@c@ﬂ%earlﬁ that at
arranged in the flrst (8) or second (9) teed line, and

i n theastidne teomaralure seaser drle 13baﬁd@hﬂ@$tmeagaa l\)mtmg means

L emper s et oaBrndEEdTsy B B S2eEpd ) esdine. Higrn bt tne contro

sensonearss afegohfig@eedt © activatdahe ed Meatimy nidansdin such a way
Appar at us accordi ng e of clains 5-

char éE%temest@dnwaquatdqtﬁet%dalapéfr\aﬁhée@s{mm&%ﬂa@rat'érasﬁensor is
t wo ﬁ’g%uﬁté?ftofé bdddfhbddatesecond (5) gas outl et

devi c Appar at us according to any one of
claims 5-25, characterised in that the apparatus is

75’ nfi 'Agplf) rgtufsoarccor 90 alnzilltoeneI 5# g'a'tnr‘ée "s“ze4d ratr'aglerlsseiilgﬁ that the
apparatus includes at least two pairs of first (4) and second (5) gas outlet
devices.

26.  Apparatus according to any one of claims 5-25, characterised in that the

apparatus is configured for drying plate-like treated articles (1).

27. Apparatus according to any one of claims 5-26, characterised in that
means (38) for detecting a thickness of the treated articles (1) are
provided, and in that the control means (35) are so configured that they
activate the fan means (16, 17) to reverse the gas flow either through the
first gas outlet device (4) or through the second gas outlet device (5) if the

thickness of the treated articles exceeds a predefined thickness.

28. Apparatus according to claim 27, characterised in that the means for
detecting the thickness of the treated articles (1) include sensor means
(38) for determining the thickness of the treated articles (1).



27. Apparatus according to any one of clains 5-26,
characterised in that neans (38) for detecting a

thi ckness of the treated articles (1) are 25 provided,

and in that the control nmeans (35) are so configured

that they activate the fan mpgans (16, 17) to reverse

the gas flow either through the first gas outl et

device (4) or through the second gas outlet device (5)

if the thickness of the treated articles exceeds a

3% edippardtushacdonding .to 20y2the dpplaims B2 adardctegisgenl in that the
claim?27, characterised. in that the neang for .

det e AHPRIAIRdS R ERESOp RalHibg, PULihedmathadperorgipg to any one
I ncl ygelfigrRsPio yeans (38) for determning the

t hi ckness of the treated articles (1). 19 29.

Appar atus according to any one of clains 5-28,

characterised in that the apparatus is configured for
carrying out the nmethod according to any one of

clains 1 to 4. 5



