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13615 Apparatus and nethod for drying articles that

have been treated The present invention relates to a

net hod and an. apparatus for drying articles that,

have been treated. In particular, the nmethod according

to the invention and 5 the apparatus according to the 13615
invention are used for rapid, gentle and uniform

Apparatyscdnd frsthedopideying atticlbs thathave beentthedteday e

been treated, preferably in electroplating or etching
installations. In many wet- cherri cal electrolytic or

Tﬁ%;}:?éﬁéﬁah\/ﬁﬂtlﬁ ?Qgé%eﬁ) 9 Erbg'l Céga%{tué %leﬁgiré% articles

ave been treated ting has
thaad lavecbaen traatedsd;ralp)fartamlamehda ansethmdraocogjlag etp tbé inversion and

| udi ng a, h pto whi
iy BERaaus P 0o o e AP ARy (5r/By S Bn@SalE i unform

dMiMG lof tf&ﬁYexa@ﬁﬁeC@)mtéMlﬂg aticRis iR Ve PEePRGASS, PFeﬁerably in
of ten used. for pur pose. A gaseous drying ned

elegtrpplagingior a‘t@lm@mﬁ&allaﬂOOSed for drying. To increase
the drying 15 effect the gaseous drying nmediumis
heated, for exanple, by heat exchangers or heating

InC @Ay dm@tsGhenmCahl@bct@@yﬁctdﬂe olfeaS| baﬁtmqs pﬁ@@@és‘és' )drylng of the
provided on the outside wth heat insulation.

a'a\CiﬂSngﬁaiehﬂﬁnhe@nswatqdeantiotq iwhieh entceatiag thas é)§em| applied is

oBOEE8 RS e DI Xt PG

into swhidhatiee dxﬁaatemeattrcw ark sohiimhasly donvdyedl aagrritoftiigich they
20 dr di um ahsorbs noi sture on the surface of
a'Een%O'%‘Xeé’&g esthe dndRg presassareftanised faydhisgrurpose. A gaseous

d%d”rﬁéci/n@rﬁ‘)sgﬁéhen | Scﬁﬁhﬁgll Q”S)éhnl%r 'Eﬁﬂhgmﬂﬂs‘?\@ré#e the drying

arged - usua nuous
efféct thdjgaseabs @ryihgpsediunoist hedtellj foe exanble rmphaaeedxdhangers or

d. [ . ' 25 ring the dryi rocess it -
R Saiddet? i TR R i, Ko etp I8 it B the outsiae
with g ninklatieh | Thkedry@RNadiumOist Hadplied @A RO ereRsd! Sticles via
In addition, the dr shoul d take place as .

ngﬁ'%bmwe%&s obaeppT be dyying Nselther Fakesi nlace suasteatnany through
\}5 ligs ofqm%ncg%tﬂ*&%r %34’ h e?r%% déd ta*?{c%'? ‘}ﬁ?s hap%ens the

eat I nNg the case o ate havi n

deyirig - m&dlﬁmabsmsamOEasraJOQUﬁfiel sg@rfaky ohdhe treated articles until a
transgortaftl on of the 30 treated articles through the
Ceftalnrlevel Pr sadratign hgscheen 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 treaf the treated articles, which.are
frequently delicate, gently, so that no damage occurs. In addition, the drying
should take place as uhiformly 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

treated articles through the drier can lead to rejects.
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*166166* 111112211 1111 ~~~~0 L1 F0LEeE rreer et~ ~
*@0002* 2 To keep costs as | ow as possible, the
dryi ng should take place in the shortest possible
time, although conplete drying nust be ensured. Dryers
whi ch neet these requirenents~are used, for exanple,
in horizontal, 5 continuously operating installations
Té deepl entts @sl o By posdibde ctiiendrying Bhedldctakﬁzbbﬁe in the shortest
boards. In this case the treated article ichis in
ZEHIT %tﬁﬂoagmcgfféo'e S {fig Wt De epsiEded in a
hori zontal position and in a horizontal transport
direction on rolls or rollers through the drier. For
Drysirs whichoseehahesay regeiiemgsis tate oussd, woir céxarhple, in horizontal,
treated artic nt o.and o

r
oG Riotsly oreraES JERFLats " SsSibaling e ehiig, ripted cireuit
badrdsem thisséairstheftrédted (Hrtléflé whidd i9aRtRdsKkd Y BPa 'Méui‘g‘typlcally
Is generally supplied by means of pressure nozzl
comeyRABN @vharzentl wosgioneandiin a Agarostal traesmréaiuredtlon on rolls or

circuit board.. A dri
s ElGupl She AR By Pl oS, S TOH; oS ot Shich tne
tréatedhasiclei wove 8o 8ad | of theadrerkaré ®roWwdeghnithe walls of the
claimed to renove a major part of the I'iquid present

hesingon the eaky asd f-'h'é sidasapbthedfies | Bhwe@it%cbwwamednum is
g%%r%llg%hgelgégp 'tnﬁ%éér%ﬁf bﬁqs%ﬂ?jé Bbgﬂe% (\)Nhldfj 2)‘?%\8 tPéé "Wying medium
againgi the terateq adiolelegdr exmﬁwblemtﬁ@ite@p&btnn@b@%rdﬂm ch are

so aligned that air is inpelled obliquely on to the

treated article at an angle 0 90, so that displacenent

AQridr ¥ thik %béj |§ §e§9ﬁ>‘e@vlﬁchetgi@ OSP4 b8y, "ﬁr] @ﬁlg%?%rtrah& -called

air is supplied by neans of pressur'e nozz one

alnmepw\éms“ursecmw de tesnawg armamgqnbrbrmfdhe |ljuche poésent on the
rt|c s an correspand nunber

sdrifed BERRCGoREY e A HiBlioE R S Go AR i h addition to

_ tl'@w@hﬁgédwrfmgm é\lé@o%tﬁﬁfﬁ Hheth@aﬁéﬁﬂwélpfjeiﬁé' MbzS R afed Provnded

t he heatlnrgI and the 25 pressure nozzles in the formo
wih Qutieb apertgreslich rre g alignasethal ministimprelied obliguplyron to the

trggfeﬁga EIE?{? %‘?\dargjlé ?“édy s8 E%étgﬁsﬁw&%eﬁ{ SEtn i s achieved.

reate

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
lcorresponding 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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of printed circuit boards which have a | arge nunber of
interfacial connection holes a relatively |arge
anmount of drying medium flows through these holes with
a pressure/suction nozzle arrangenent of this kind.
Even liquid which has collectgd 30 in these holes
therefore evaporates rapidly. 3 Through the constant

Tﬁl{bﬁ{;ﬁaﬁlg J:éhé?é'ﬁtkin%geég%nﬁi b¥cﬂﬂ§ ci%]sﬁtpearm i M mhiREkifhtion of
0 el eCtroni ¢ components, printed circult boards are
eleotromsis monthorgnts, imaded rifceit @oardsharenesrrespbnaingly becoming ever

ek 1o IRlBo s SO SgioHRLaNElT dirae PRI ped orcu
bt 0BEEpriR@ddrdiredit Wil tékh des! IR e i6& T 86éd VRRARSShe desired

because such treated articles are deflected or bent,
effentiveness deecaugei sigah tieatedeartigles aendeflectesh ondiand, and pressed

h )

ol B BRI AR PLE uheh g SRTLASgBIHIALE on e

trddite8 SAidle dgUSR dRyimgenédiubhexpelksd ¢f et nokgles used. This can
However, if the pressure is suitably reduced, the

caysee daseans toothedtigated i artiglsgsilirweNsary if dRgt R@ssdre 19 suitably
j : = ce for
ogha: e resubuTer SRR 8 coRsReRbiaRngge? o
articles, in which a gas cushion is generated by
ozzl es rati with controlled pressure.in qrder
Do de-Rer A flscloPes i thravah-binssimace Tar heattiraling metal sheet
of Sl or Sildr 1t SEICR, W1 WG LRES RO Gofe@td by nozzles
operating with icohtrslledipcesdwae anbwdar to evaiothin tthe trastéddrticles in a
and qtq%% apparatus al so being suitable for effectively
SY§RA v%?{/)e't hin and therefore delicate articles
whi ch have been treated. 20 This object is achieved by

a nmet hod according to claim1 and an apparat us
ltais ctbetrfate @b ebjgchof thauesepeiyenton|taiprevider @ faethod and an

aﬁﬂ%r%%s:qgrg@iﬁé ug&ﬁfe%r (Aﬁﬁlch ‘?{Q&%db@EHtﬁe&fedF IYﬁe ”ﬁ%ﬂ?o% 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 7. 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 least 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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25 It is proposed according to the invention to
transport the articles which have been treated al ong
a transport path and to inpel thereon a first stream
from above and a second stream from bel ow of a
gaseous drying nedium at at l4ast one location on the
transport path, a first pressure associated with the
frérnr bélogasnsthee freatend adicless cibnchrpbes achieved ¢bat aved thin treated
with the ? cond gas stream bei ng detected and the 30
arfiples arg 26t BEPL AR PEREAILGUF TARATECHORUSAEREENon ¢ he
first pressure and the second gas streamin
dependence on the second pressure. Through such
Furtpermaire, adgmipatratore ednttdidof thesfirshaddoe sendnd)gas stream may be

B ERToh e HERSS [ LR oS e AYRF Ao ORUGIY f enerate the

first 8R4RH sedbhd ghEStrabm A/oP &Y reillatisrebrthalfirst #dfor second gas
mai ntai ned i n suspensi on. Furthernore, a tenperature

stegamniochanged.he first and/ or second gas stream may be
S5 provided. For this purpose fan neans are activated
appropriately to generate the first and/or second gas
Totdifsoh thedfigk ddsestreaml ahd otheobetbied fgassstréad/ 6h to the treated
second gas streamis changed. To direct the first gas
agiclesamiipicrntha seeedh gagutist devae @fe ProvigRd t reated 10
articles, a first and a second gas outlet device are
provided. A desired reference pressure for the first
Addudiredcefisrepas pratdiet fdethe éisstcand becortbyas mwutietidevices can be

before the start of productjon for a _particular type
- deferminaddpeiors the sfart of pro Qtlﬂ”sfoéés‘@r{'ﬁga@%@edﬁﬁ%ég treated.

devices may be in the form of nozzles which include,
for exanple, a nozzle plate extending transversely :
Inothes case thellgas vaudieh deficebenay enspibiet fopatdf renzles which include,

d Llel th : h, I . :
o oS Petrs® plele e S RIS QT bel iy of the
traRgp arepamtiand byriangeddi a8 O tHaSaNEPOR wakh, nokrR: aailies being
apertures may be 1n the form of elongated slits or in

prdyidedinnthgfnazzieopiattaodliay the gapepus HBling (negiurpdadass through.

i ' - _
THOFELPASHEE P 5L 08 RAnP PR e i e form ot o
ofjborkmcR pumaiignos rows Of netzé gpeaturss may s peopialéded in the
revfgtgtgéror at. | east inpede the lateral escape of

d{f%@%‘a% aspPAPaRdi um

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 I_ines 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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25 To reqgulate the first and/or second gas stream
~reqgulating neans, e.g. in the form- of flaps or

val ves, may be provided in feed Iines to the gas

outl et devices. Sensor neans for detecting the

respective pressures are therdpreferably arranged

bet ween the regul ati ng neans and the gas outl et
patbvarxe driv@sbledor traasperingi the tréstetiraréitied. E‘lréﬂecétﬂﬁ no rollers are

I he t t th, transport mean
ar%@@%é@%@ﬂf pﬁrréﬁ @33 $eP0Ng, g2 PPH%%%V@%\)@ oaﬁar to enable an
url’ﬂﬁ{ rkiﬁﬁ fiGRSABIvEver, tﬁétfllf’staé}ﬁjd 9@&%@52@ oLkt devices may have
nsporti S

ng the treated article er abl'y
mrtbblrcadgearrecesaiasefngEdlebetimeelrly adjacénttnthanmrsmdencb gesvent the

out | et . eV|ces in order to en e an eded gas
Pt arilan O el RERSEd afaTSbi e DAl AR ey, ces
may have in their edges recesses for rollers directly

adjacent to themin order to prevent the 5 treated
The tappasatus s preferatyy @ososwoodatednsta thieesiggsinowhicht in partlcular

d
= SUbE G P GEBRRRS W bR S BRI oy °
di scharging the gaseous drying nediumis provided. 10

More than one pair of first and second gas outl et
Mgss ithar QF@yPaléfOfcfdf@'f aad sgrcongk gaisdwlet slexipegr @ay, of course, be

o, 8 At et N5 B A BB AL W e

appdratlses t he p033| bility may be provided to reverse
15 the direction of either the first or the second gas
flow. This may be determined, in particular,

FOULRTBAHETY ok DeRRERRERRE R LA T S g rovere
theediszntiomed esthel e fias eotise elegmrltggaseﬂomehzs nnlalysbe determmed in

PR RE A3 U dihePlERes i <L Ftid Bl Hested aricte
whikeNs ldetsrhiiné® Fat efampld) ®lyasensar nidist hi ck treated
articles is rellably and rapidly dried, while thin

treated articles continue to be dried by bei ng bl own
! ' iy j | f es .
HORESATRRAS eEhis IO LAMARL SMSDE g Ao e
sude and extracted from the other side. In this case even liquid Iocated 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 iIs a schematic side view of an embodiment of an apparatus

according to the invention;
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25 articles of varying thicknesses w thout manual
intervention and without interrupting production. The
invention is elucidated in nore detail below wth
reference to a preferred enbodiment and to the
appended drawi ngs, in which: 80 Fig. 1 is a schematic
side view of an enbodi nent of an apparatus according
to the invention; 6 Fig. 2 is a detail view of a
section A of Fi in elevation; is a plan
Figi w of e d& |V<b‘?'Y"Pf6‘rﬁel5F'@” Aot %'ﬁmsnﬁ?egfat'@n.s a
schemati c sectional representation along a line G C of
the apparatus according to the invention of Fig. 1,
Fgh8w ng aispoplinbliew of pla¢ sattiar framgeigedt and t he
elements. 10 Fig. 1 shows schematically the structure
and interaction of different conponents of a drier

FRCcQor di ngjst g w%maf{@%tebaanamp?ew@ﬁoh rmbﬁeeé me C-C of the
two- part housing 6, conpressed air fans 16,717 being

provi ded apparatud seeording to tife trWenholmsufnggﬁ shéwinly a possible
fans 16, 17 sy |y nozzle n zzles 5, caIIed

pressure S Ea¥1 ?HT al\?m %orrpressed air,

which in this case serves as the drying nedium 15 The

nozzles 4 and 5 are |ocated in the upper part of the
FigoUsshyve schiereatieaiiv e sirucivee and aﬁgéapt@@o@fedlﬁerent components

of SR B e 0 ST B PR rusig o

codprdssedSainfanairisangeteing @thdédsln ﬂfeammrpbarlﬂaifhhe/housmg 6,
nozzle 4 and_a nozzle 5 are | ocated in each case :
whishotanse 18nd 7 aHBRINenoZZies dcANY W%a’i ¢aHley PEﬁ?ﬁPEﬁ-”OZZbS

f
S | F A8 %, RIS Easd SR 00 S5 meoium
Thewezeles hamc SSarehocatpdnm m&mpmﬂ garboétt‘pmhousmg 6b§he nozzles 4

sent. Located in th we art of t

alf, BABAcH 2PPHG rsaNsPas At WEh Peiends, Bl 0E 9rtdpGpening 7 to
afg st ?a%r{w% N igTeRe HALRIHG & WhikPthe Rbz28S Beare &y Below this

e actuate
transport path. A nozzle 4 and a nozzle 5 are located |n each case opp05|te one
another | in such a way that their outlet apertures face towards one another. In the
present embodiment two pairs of noz_zlés-4, 5 are illus't'fat_ed; 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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25 by neans of actuators 34 and thus can regul ate the

flow of gas fromthe fans 16, 17 to the nozzles 4, 5.

To convey the treated articles through the drier,

rollers in the formof cylinders 2 and wheels 3,

bet ween which the treated artfcles are driven

forwards, are provided in the upper part of the
ishoasitaigeé . asAiftin saspdnsiohi Theoudh this theasurevsehding and therefore
cont i nuousl omthe ntr opening 7 to the exit
%BQH?H@P@’%S%‘{ '@Baftt?é‘ 3 dp 2@ sase ohinis regieq afticles.

happens conpressed air is blow on to the treated

article fromabove and below. Wth appropriately set
Toraxelarate Ideyihgeadddioaat iocitlet ﬁoz'zkesnérhott shown) asay be provided

h this. d. theref
wilghnge PECHE TR P BEPEREUr RO tHe: Hese RUENoimR Foid gas
ubdérapRdsard 'o%h&@ely'rébéﬂlﬁé?ceﬂh%r featel ¥rides a0 fh‘u%nékﬁlace and/or
outl et nozzles (not shown) may be provided 5 wh

atesnis¢ pecadiains patton ofra lididd iadheodg do ithe trestedharticle.
description, inpel cold gas under pressure obliquely
agai nst the treated articles and thus displace and/ or

PRIVIdBE ¢ Bofpirésddd ARIfeE@Ninek & bilgadiflgaediarthBdahs 181817 to the
treated article. Provided in conpressed air feed |lines

nezzles Heédarﬁg tempatatue semsorsel 1,173 tand peessuce separies 10, 12 for
r d S§l
R UERTTHL AN AD Ehed I Y Banegiun i e

femsid lnhemrawrga Thet &luds ydetgrmetkdirare ncémtinuoueld acquired and
| i nes and 9. The val ues determ ned are conti nuousl

P%?@&éﬁ?%éyaﬁwtfobﬂms& Ahyeparate gontrehHait 35 may be pro)\/"ded as
|Illﬁﬁ?él'eﬂt efo‘??ﬁcrhol:od‘l fetsséé éTPYarPQ-IB\RIQVérd%dgngﬁ\e\%Q[téarﬂ control unit

ustrate h conpressed air 'fan
losategl e gcemildcala mm-nputﬂr systiet piésemdat ethee. o@ntrbhﬂrtd:ﬁoas is also

C. r s t her nt r.ol cti

S§EHF B BRI A e, Shudicotmetet the iftisel Speed of the
copprsdsed élh%rfsot@tﬂ?‘)@avjanéﬁﬂﬁéj a@rn@r@lot&%éﬁé%@be@d control 14,
fans 16, 17 is varied via a drive notor 20 and a speed

apd e settings of dhel regidatieg Mars b anﬁﬁwre@clmngﬁgi fRyapRening the
h
S e 167 1RGPS B FEBALAY B nccase e

tamperaase, tthe Sfedcempethat voeespdreding efad 0)17 blh616 is, for example,
_corresponding fan 17 or 16 is, for exanp
'n%%asesﬁ@@ d ginigegamadimatne PPW@SE’W'B%F?Q%BH@H’?@&‘"S somewhat

clo8BH! Al b2 IE ARNSn BBV 85 meChRe8re. 'T‘heo& Fn%dlum is, however,
I[1 he dry q,l

mai ntai n the same pressure.
noesstrengly compressed, causing a rise in temperature To Iower 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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nore strongly conpressed, causing a rise in

tenperature. To lower the pressure or to reduce the

tenperature the respective inverse operation is

carried out. 25 In traditional driers a suitable gas

heater is provided to control8the tenperature of the

dryi ng nmedi um However, such tenperature control can
Ingheypresentserribedinentsain whldhyishdrawvr iesthsdueght a irdat ﬁdCth% is used

articles, since i is_carriged with v i grf _
e b i TR Yadifien on G P8 P toanpt 3 Bl st rovide
totrenfoveatorRaminanis &onh @e @irdRhiZhYrh it othetHAfy Séiuyg‘ bbﬁt’ammatlon

on the other hand, the treated articles are not
of dapdigated grticles.t he present embodi nent air which is

drawn in through an inlet duct 26 is used as the

drying nedium 1In addition, a filter 25 in the form of
Inaaddifidrera prissiuse BEA¥OIORM is berahgeBEMvR tﬁ@ngoégf pant & tﬁ[—:-qmusmg 6.

the air which m ght otherw se cause contamni nation
By meeqneaf doe aressyresvalees gejemninpd via éhl|§rléf§§§|tl&e §en3@rr 24, the

i r t [ . B

sreed & 2 RgaaiaT T 2o 8RBt~k  Riin OBl fiG far3 useo

drpmgsmedmns Eﬂﬁamoﬁ-:fd frbhﬁheﬂ'ﬂﬂﬂﬂn@bndﬂh@}b%ﬁ@i’é @mtr‘feaﬁpp?ér part of
i ch evacuatlon fan 23 used

t d, th
thé?ﬁ%ﬂg"}g 3#5“? \;MSPé:ﬁﬁh@d Warlsingt (el ho'ésm\@nﬁwalefﬂ heonstant at a
prBB@f%?Hﬁr?ed N g k[ §B@& PRGTuT | %}? o usy {;Q@d controlled

so-cal | ed wor ki ng ce , IS maintained constan
evacedtior fan rﬁa’ideairam@dms gpees foocntanaingee gByoresive sifibsthnhces from

eed controII ion fan extraneous gases
o B BIRRRGS. et FOGUED SUHeraNEDIS | PISRPOR nesndions i an
ewRIcRERS6S &fuct U, Atavel BEoH Hbndtid iHtgthe @Jrﬁésé{fa%uatlon duct, are

conditions in an evacuation duct 27, have been
pr@&m@t@étf&m|em©'lnmﬁleswnﬁ<maeu@f Kmdd@mﬁucargasﬂé might otherwise

%V&Eﬁlﬁ IrelibAhRE t1Akd 59( c? ? OGS fan 23 | is
S :

ch gasés 8rw se- cause et

cannatladiwitt & furthedr ddbeatbr 84taed abbntrblamnﬂsfs The
evacuation fan 23 is controlled with a further
actuator 34 and a control unit 36. A tenperature

A%&ﬂé@i‘at&@ s % |saaﬂ%$59ﬁqtg 8 it B | bt th%gwédﬁ?rmg 6.is via
housing 6-1s via I ch tenperature sensor
wRighpleynpsgratise| sempaai 15 farsupply fednsodlibg Aif fos 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 érticle 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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controlled via a cooling air intake duct 22 and a
cooling air discharge fan 21. Fig. 2 shows a nuch

enl arged section AfromFig. 1, while Fig. 3 shows
a.cross- sectional viewalong a line B-B of Fig. 2. 25
Fig. 2 shows the treated arti2le 1 passing between the
nozzles 4 and 5, which treated article 1 is conveyed

cmreesmmdimgmonmlez#err 3, trénateraelyrtbfttbnemrapﬁ&dt lp)att’:ih“Ehef nozzies 4
| eft and right o

el W B L
Id'cbf@lﬁ% tcaRab élafent e Fig.eat etk &, &IF ?%j thﬁréqgﬁﬁ@red as

bel ow sane. One or° nore tubu i nes 8
eb@gatw slidg 2mterrgptethly eneawow nidge Bédd |ha:nease Stalmilityt hestead of

trg PR 55 bRt 3 Ressie! ot aclinas syt s or rows
oDN@r@strﬁﬁy bul érrér@?ﬁit $idelbytd18e I Y ELSPERAL L NOFZ |af%§referably

or 5, transver to the transport path. T e nozz
aganged offsetrte Qﬂeo%mih@lff by nozzle plates 28 in which
nozzl e outlet apertures 29 are |ocated. As can be
seen in Fig. 3, the outlet apertures 29 are configured

Ths traglspod aiiaskls BidrigdgetiAredpsfE DY irtHERR 62 lBIdtQQQB?’ﬁy means
éo increase stapility. Instead of 5 the el ongated

heses fe@%ﬁﬁ@Scﬁﬂ%@ﬁééarﬁp@ﬂwbeelﬁl%enmn@ thgreimathiet fpontfedge of a
oSy BBl bRE S, el 188, RO e nocce e o

nmseherably arranged offset to one another The
transport wheels 3 engage in recesses 33 in the nozzle
pl ates 28. By neans 10 of these recesses and the

ﬁrélf‘%ggﬁrbn"‘@ﬁi%hsmé Qrﬂ@%@gtre%‘éﬁeéﬁﬁcfe@em@ en%fjcgrebgfween the

very thint reat article I's prevente
t\nlmhbzdemjamstzﬁ Mhﬁ)rmEiz bge the s ﬁmmdxperleldrsfrom thé\mciizres. This

c AR Ve B BB Pl S RS 3 B E b ansport wheets
efhguding nbl’né hezgeplateors prarint ehe ircarad BRI FbRScatthing on the
cushion is not yet so strongly forned in the run-in

NeFAR PRt the transport wheels 3 engaging in the
nozzl e plate 28 prevent the treated articles from
catching on the nozzle plate.
If thin as well as thick treated articles are to be dried with the drier, a thrckness

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 ehtry 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 nozzies 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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20 If thin as.well as thick treated articles are to be
dried with the drier, a thickness sensor 38 -
represented by a broken Iine in Fig. 1 - whichis
connected to control neans 35 of a nozzle, may be
additionally provided at theléntry opening 7. For the
drying of thicker treated articles, for exanple,

thieafainnty af tHia gémeapplgr@ai Bversty tsltuatma(ﬂ a2péantial VACUUASs produced.
mediumw |l be reversed in the two

w_of t
Tt Fate 5 P YIRh AR e duih B8 (aa epFesaed it a braken line) with
I
RORE TP SR TR0 oIBR8 Al 1 KBk Eung medium
and the oabletrinet wfhm dpgbnﬂgmtmstde lﬂvaagaimm dubt QEl,gdjlr & lennecting line
pressu erence drying,. nmediumis conveyed

h
odyEeriRiEGTGHoR fn o5 06T ROUSINGRAISPTRr Hale Srmeste  nartretur flap
ott fién-rét@ O'al3@ dd‘lstd?ésé’rﬁrlﬁ%n' |?1tatk%qﬁ16d&f o fgﬂrﬁ \fvfl‘t'? r&lefsed feed
No risk of danage to the treat artlc exists in
difegtione & pravend @seesdapekof ysed dmm@maﬂum fronl the suationtline into

: b e str as ro To duce_t he

inkeR Akt < WHichy Sol® ot B Sertleo i Sishions 04 e used drying

mﬁaamrﬂ_{'hr@fughhﬂegéﬁ BIPNhEn Shick érﬁé‘l@‘ssé?@ b&iRg tt ef‘ a valve 41 is
partial vacuumis produced. In this case %

OW%Wh&%H&DPn 39’[U(ﬂaIV§lyer4ébISe@@$ﬁ@dehjy naalt:&&)kensﬂ;lblaaet)) dlspose

t I i ded Qet

it By BahbE of JoP LAYk b Sudfd BB thetreated
afticles, whi ch opens into the evacuation duct 27, or a

connecting line .5 between evacuation fan and drier

housi ng. Also for this purpose, a non-return flap or

r AQ ¢l

PR RS DRVKRALDL Sube gt e BB, 1l AKfoldT iShozzies 4 s
rexareesicdagteadfofube gad fipwnipromgh thm hoxied Be suction |ine

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

to suction of the used drying nediumthrough the fan
Agért fihehé RiLkdmatit irel@Sapbg R8RS of tR&tRdkndss/ & H&)r4£ manual

is 10 opened while the non-return valve 40 1s closed
switghsoYRilKe QlSa PssdRIEHN OrineiPl.spose i n a conventi onal

manner of the used drying nmedi um sucked fromthe

treated articles. It may also be provided, of course,

An heatartgeenayasoff 1rrewtrt|¢1mmgrsdrfs©r 8% glrestiy beforelfe nozzles 4, 5 is
reversed k’ ste of the gas flow through the nozzles

likg Wisg, BPBSiplen o tt “HG'E'@%&?fdh?émtgalarweﬁéaﬁ@y&e traesmitted to

theMrff R 255122 8HIng%prBRBYGktep, 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 seétion 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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switch-over is also possible in principle. 20 An

arrangenent of the thickness sensor 38 directly before

the nozzles 4, 5is |I|ikew se possible, or the

thi ckness of the treated articles 1 may be transnitted

to the drier froma precedi nyl process step,. for

exanple, electroplating, or it nay be detected in

pmmietmm theylow2$ phitgyitht ssinevinsailstRet 3@NntthisU48B the qlrﬁtbﬁé duct 26

f or di to t eln ention jn a front view, which
Ocro ?%’%d&ﬁ'ag Vi §’(”3n ra?mmpl@ a'rs&ﬁrmggrioh@tw@anu the lower and

uppér

ﬁgveﬁ?mﬁr@edﬂeﬁram&nélﬁ%sghnééIr}?%éogﬁﬁtt é[ﬁ gt[ Sé%%ﬂfm;e housing
upﬁmar@mfvmye aahw/el-mamhomdrrbﬁtﬂensezs agmsrartaiwgm%httdfeth@%ﬁake duct
28R& sg (al so_not sh? ?cated in the | ower part -

o ?‘%% & PRFSINELS! RSP darare kemaat @reay fonthe isake pérfresh air
wifoan dubsuptialngddi

representati on. Jlé@algeagﬁg@&@ﬁrﬁeﬁﬁ%m@w%d@& ?é] tSelf also
rqaeivasoa Jaras gmsts@tlmjttbrough this armrtgdnhmtf H’apSfahg 16, 17 then

c h noi s SIO of .the

i in, BREGR36: B i hERBLRRRISSE! Fom e lotaki el 26, the pipes
ptdvidddofee thip pilrpyde BeingWhdwnmadlligéd on 30. In this case
the intake duct 26 for fresh drying nmedium for
exanple air, is arranged between the | ower and upper
Tﬁﬁré\% Et'I"qu{’"ﬂré%ougfbﬁ;w%%%%?%a nake fggr(r:\t th%pSBper part of the
halming - ingmstalewedbbve they sppkr. pabfther dridtHRIBMHg. ThetdBcuation fan
$ntake duct 5 26 makes it possible to realise large

I$ {GNNREted, i e rryacuRtion dugk @7owhickdeads intovihehopen air, for
eXithBleallel A wadrbld BEHed RAGSHEM! rement. The | ntake

duct 26 itsel recelives a large cross-section
through this arrangemsnt The fans 1.6, 17 then draw

i r Grying the treated articles 1 fromthe
Tﬁ%t%’a‘% Az §§64% 4ﬂe§r°}9§ g%'dﬂ?eoratfcwes W'}?@geadd'tlona'
ofrratigg Shewe fersd |r@et$uck19ee'rt@a mére%aérb
evacuat es used rgl r fromthe upper part %%Iﬁ?%&%semdcgy broken
liNSusi ng, is installed above the upper part of the
drier housing. The evacuation fan 23 is connected to

t he evacuation duct 27, which leads into the open air,
for exanple, via air washers | ocated downstream
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15 The elenments 39, 40 and 41 provided for the
above-descri bed additional operating node for drying
thick treated articles are again represented by broken
lines. 12 List of reference nunerals 1 Treated
articles 2 Transport rollersi25 3 Transport wheels 4
Upper conpressed air nozzles 5 Lower conpressed air
Lisizafl eferehcer n@mehalgsi ng 7 Entry opening 10 8 Upper
drying mediumfeed line 9 Lower drying nmedi umfeed
line 10 Upper pressure sensor 11 UpperLtenperature
sens pressure sensor 15 13 Lower
1terrp$r%?%raedf§%‘§§or 14 Conpressed air fan speed control
215 Fdmamspest rdjetsenper ature control 16 Upper

compressed air fan 17 Lower conpressed air fan 20 18
3Uppeﬁ$%stp<ﬂr€‘§éﬁellshr ottle flap 19 Lower notorised

-4t hr oUgper tbapre & dSnead22ig9ul ated drive notor 21

Cooling air discharge neans (fan) 22 Cooling air
Si nt akewer compressed air nozzles

6 Drier housing

7 Entry opening

8 Upper drying medium feed line
9 Lower drying medium feed line
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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25 23 Evacuation fan 24 Drier housing pressure sensor
25 Fresh air filter mat 26 Fresh air intake duct 27
Evacuation duct 30 28 Nozzle plate 29 Nozzle outl et
aperture 30 Sound insulation 13 31 Exit opening 32
Di stributor duct 33 Recess 33 Actuator 5 35 Control
nmeans 36 Control neans 37 Bridge 38 Thi ckness sensor
339 ORxXitaapeninge 10 40 Non-return valve 41 Valve LLOYD
3 SEn.14, Qains, 1. Method for drying articles which
aveDd%é'Hu o dhck g (1), the treated articles (1) being
3Br anseked al ong a predefined transport path, a 5
gaseous dryi ng nedi um bei ng bl own onto the treated
34rti Hckeaten) with a first gas stream from above and
ith nd gas streamfrom bel ow, the first gas
3\ég’lltre'a nzrﬁggl%ggsecon‘d -gas stream bei ng generated by

36espeintréEmeans
37 Bridge

38  Thickness sensor
39 Outlet line

40 Non-return valve
41 Valve



10

15

20

25

30

fan means (16, 17), the first gas stream and the

second gas stream being regulated in feed lines (8, LLOYD WISE

10 9) to respective gas outlet devices via regulating
means (18, 19), characterised in that the treated
articles are continuously coRyeyed in along the
transport path for drying and conveyed out after
qu{ g, a tenperature of the first and/or second gas
reamis detected, and 15 the fan neans (16, 17) for
generating the first and/or second gas stream are

17 o MRS ta g erfeaticiebevabaer TRl for . o
tHeC fagtert Hﬂﬁslés‘aggﬂ Bblr@ntraﬁsﬁcﬂtéﬁ R as l%%‘eflﬁfad tté]’%go"f‘tnpath a

means i s change Met hod accor di ng to claim
char gase,cru%dwnmg] nnesaumt heingi blgwnandtOS’éteotrdateghartlcles (1) with a

ort+ DR RS SyeSH R ERA S0 W8 A fkcilas Hefhirgbetow,
thenfirst g@@t $tesam SandViren @écc&fd? gadigiean® b?i‘r%% g8Aekited by respective

precedi ng cl a| ns,_characterised in at a
t hi clane®&aps (16! Preated article (1) is detected and

0B 3y S, R, shlln DR B BB
the @y Eﬁ:tesﬂeah\le gaso(iflet deuicmia aegulatied nmeths (18, 19),

hi ckness. 4. Method according to any one of the
E?%ﬂf'ﬁ@ dinabak, characterised in 30 that the first

ttgﬁgétéoe%m@&d/a‘?é d mﬁ%ﬁ&?ﬁi@%y\% géaﬁﬂfébgth%e tblh(é‘;%&‘? path for

pressure regul ation.
accoddiimgand cohaeyedﬂ,put:dlfmrracht/iegi sed in that a first

ressur.e with th rs S am a
e ERRt e SRR AL b P b as el R Bl el A eam
t Garfledefisetha, n11)hﬁ>rr§esrr@5tm%/ehé gRst hhdRr fdeRBhdt g fsﬁ@am are
neans (16 to the respective gas outlet device fo
pr esggmtéolleg ynegu.q:lfata. way that the temperature detected is regulated to a
predefined value, wherein for temperature regulation, a rotational speed of

the fan means is changed.

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 any 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.

4. Method according to any one of the preceding claims, characterised in
that the first gas stream and/or the second gas stream are regulated by a

pressure regulation.
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6. Method according to any one of the preceding

clains, characterised in that the treated article is LLOYD WISE

a plate-like article. 10 7. Apparatus for drying
articles which have been treated (1), conprising
transport neans (2, 3) for trgnsporting the treated
articles (1) along a predefined transport path, a

5l rswgér&ad ae[b%o?dlﬁgcfbgg:ll%@ #gga?é}akl&ﬁsékﬁ\f.h%é{%cmﬁfﬁressure

arra above an ransport path an
eachadsostatet! Withsthedirst gas sirgdnetandla wmrtdjpees(sms associated
faci nght owar ds the tran ort th, angllhf an ms

17y Vin BRFACPTAGa SRSEB A eAGPREIBINE e HoThE Lgne from
a_nd ( Eeghe %ﬁgg@bﬁgﬁ?gﬁ HeeFeﬁ@éW@ g\é'sao@tléte&é%ﬁ@é fofepressure

flrs eed I'ine, "there being
assorquiiatinM th each of the first and second gas

outl et devices (4, 5) regulating nmeans (18, 19) in the
respective feed line (8, 9) for regulating a 20 gas

6f | OWME‘thé@%c@@Rﬁ@%l?zo Hryi 6%e rmdhe!rpr‘ebédiugfclénh& characterised in
respective gas ou devi ce (4, , and control

meanthqt3be tfﬁﬂt%aﬂf(‘dﬁ/lsd%éﬂaﬂ?nhbﬁ aﬁtl'@eso confi gured that
they control the regulating neans (18, 19) for

regul ating the gas flow through the respective gas
7out | gppdeatus ¢or( dryir) artiglesottsiciatbee bsed t'reatedh(at) chmprising

transport neans are desi t th

tr@aﬁp@rﬁmaj ?eoﬁax(leytfﬁhépmite'ﬂezﬁ'%gn ﬁ?qd aftisles w?a'gi‘%e predefined

the q%ﬂgﬁ&q tarpath into the apparatus for drying and
pparat us after drying, at |east one

at ﬁuspe(n)ataudeamd (53)19as1:e)Jt|etsdpwoe|\Mblahf@ne geapged @OVG and

t 30 of t
ont P@Fra Eﬁgr%{}qgog%ﬁp ¥ \%@1' gﬂgf?i“avghgt eg%rt]g@ gas outlet
(16 ai!a@)‘tufé‘(@}@cuﬁg‘&@%ardsﬁﬂb tidHRpbRIaR adnd € det ect ed :
by the at | east one tenperature sensor (11, LLOYD WS

fars mesynsi (4 6 é@m@rtsewpﬂwnga aw%ﬁﬁ@ﬂlﬁﬁw'”%m@@mm/ te Hl?n@fsﬁand to the
arotatlg %%%898
Seco d% device via a respective first (8) and second (9) feed line,

there being associated with each of the first and second gas outlet devices (4, 5)
regulating means (18, 19) in the respective feed line (8, 9) for regulating a
gas flow of the gaseous drying medium through the respective gas outlet
device (4, 5), and

control means (35) being provided which are so configured that they control the
regulating means (18, 19) for regulating the gas flow through the
respective gas outlet device (4, 5),

characterised in that

the transport means (2, 3) are designated such that they continuously convey the
treated articles, (1) along the transport path into the apparatus for drying
and out of the apparatus after drying,

at least one temperature sensor (11, 13) is provided for detecting a temperature
of the respective gas flow, and

the control means are configured to control the fan means (16, 17) in such a way
that the temperature detected by the at least one temperature sensor (11,
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the fan neans (16, 17). 8. Apparatus according to

claim7, characterised in that the first and second 5

gas outlet devices (4, 5) include gas gui dance LLOYD WISE
el ements which are arranged adjacent to the

respective at |east one gas qgtlet aperture (29). 9.

Appar atus according to claim7 or claimS8,

Charf@t = ?f@%%téa tb@kr%él‘eg Casééu%gd&dcﬁ%fiﬁg %??Stﬁggrtxliletpeed of

for nhheffaa means €16, 17). Appar at us accor d| ng to claim?9,
characterised in that the nozzle (4, 5) includes a
nozzle plate (28) which extends transversely to the

gtr anAPQéﬂatu@Qéébr@M@rto' digind ! J:hél\‘a@ié} é’é@' n‘l ?ha?trtﬁ@rfﬁ@tdand second

par al

to the transportpat nozzl e 15 aperture

(29) 93eiqiflehr devides! (4n 5)hen¢iu¢elgaq)lgm©am@8)elemeatsi ovhich are

t he

pppat TReEadBrER T P8 b BhaiReb Wan BB RS adlet aperiuze (29)

t he nozzle apertures (29) include elongated slits. 20

12.

paratus according to _claim10 or claim 11,

char%@@%ﬁatlé?eQC(PQfdt%to ¢lRin Tnerelain £ eharaeterises) in that the first

:jP(r:le%?(f 8%8(63'?& ?L# angdpéapﬁe é{f ‘#3 ér%niu\és&iﬁ:sé?étq?g?gured in the

accoﬁodmrtgatmom, one of clainms 10-12, characterised in
that at least two rows of nozzle apertures (29) are
arranged side-by-side in the direction of the

1(§ran§|9;5’értatlf§3‘ée orlﬁ’n fPRAY t?’ﬁcﬁ&%‘t@hé@d 'ig reguﬁQ%o%lee (4, 5)

lains 7-13, arac eri se

at the at'i

rreanlscl@nies a@pzzllecpbama (28X Wa[ch/\bxhehdsstramsvelwyi to rthe teansport

fir
res

Seahidbe® s SATHATE o is gjiangesbaralidido Widhanapos path, nozzle

cl osghdreurak (Doy héing |p@8vndé&@1YEPiéM(§_Ezle 237até§28)°ﬂ%°@fd’%\§ Hﬁa > gaseous

according to any one of clainms 7-14, characterised
t hatdryili@ medium to pass through.

11.

12.

13.

14.

Apparatus according to claim 10, characterised in that the nozzle
apertures (29) include elongated slits.

Apparatus according to claim 10 or claim 11, characterised in that the
nozzle apertures (29) include bores arranged in a row transversely to the
direction of the transport path.

Apparatus according to any one of claims 10-12, characterised in that at
least two rows of nozzle apertures (29) are arranged side-by-side in the
direction of the transport path.

Apparatus according to any one of claims 7-13, 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.
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regul ati ng neans (18, 19) include a valve. 5 16.

Appar atus according to any one of clainms 7-15, LLOYD WISE

characterised in that pressure sensor means (10, 12)

are arranged between the respective regulating nmeans

(18, 19) and the gas outlet dgvices (4, 5) for

detecting a pressure generated by the respective gas

flow, the control means (35) <controlling the

regul ati ng nmeans (18, 19) in dependence on the

1pr esdpparatud adeortingtb byy ohe ofasaient 7\Vd, ghassctetised in that the

t accor di ng to any
one BTOURaEERNE 416 eiAEkEEREA e n (hat the

transport neans include rollers (2, 3) which are
arranged above and below the transport path and are
@r. vORBREAtYS aqcerdiparto ame aneeaf @tﬁmst?dlSes:l'(al';lcteT&ed in that

it PRESHRT 1Br 867 3hE¥ 1 af il e iR Bind ey spective

gas mylisingesane (16) 1angnd fige §Q§@rﬂ1ﬂe9§§wc@§‘(4 es) for detecting a
devi ce 5?_ 20 19. par at us accor |ng'ito claim’l

clai B %ﬁ&ﬂﬁateﬁu%w respeativengas OWStthQnQDr!IE;ddneans (35)

525 B AIng O el e DS, SRIRABROLS Uy W gresers

d| r edetectecbby theeraspaotymptesspeg hensRﬁ re€ansh\prmariay us
according to any one of clainms 7-19, characterised in
that the apparatus includes a closed housing (6)

1Phi Chpﬁéfdt@yﬁééoﬂdh% RPRRY 8hEDf cHithshAS aEh?Fﬂc{ﬁérls?ﬁ)m that the

opening (7) for introducing the treat e
and #@anspot tnam@nncigd(esvcljers(ﬁz 3) whichrage ragrangedt atsaiecahd below

char QecTablon Pt AR GbR B Ehenpitinetem iy aricies (1)

provi ded to evacuate the gaseous dryl ng nmedi um from
housing (6). LLOYD WSE 18 22. Apparatus
éccd?‘BPW@“ﬂ?o agrRANIRP 10 Clawar A6t eharasterised tintthat no rollers (2, 3)

are arranged between the first gas outlet device (4) and the second gas
outlet device (5).

19.  Apparatus according to claim 17 or claim 18, characterised in that the
first and second gas outlet devices (4, 5) each have recesses (33) for the
rollers (3) in edges arranged transversely to the direction of the transport
path.

20.  Apparatus according to any one of claims 7-19, characterised in that the
apparatus includes a closed housing (6) which surrounds the apparatus
and has an entry opening (7) for introducing the treated articles (1) and an
exit opening (31) for discharging the treated articles (1).

21.  Apparatus according to claim 20, characterised in that an evécuation
duct (27) is provided to evacuate the gaseous drying medium from the
housing (6).
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extraction nmeans (23) are associated with the

evacuati on duct (27), further pressure sensor neans

(24) are arranged in the housing (6) at a distance 5 LLOYD WISE
fromthe gas outlet devices (4, 5), and the contro

means (36) are configured to @ontrol the extraction

means (23) in such a way that a pressure detected by

the further pressure sensor neans (24) is nmintained

at a constant predefined value. 10 23. Apparatus

28 c cof@PAptus agagrdingetotlainh 2ilrehaMmct@risedan abaker i sed in

el Biont MEal? (23 [frelPsncliivd Wihefn evpsuatan ie (@R
férthes tprédgurensdnsec aithneIR49ake aHah§Ed qu?’tﬂecﬁéttjﬁ@b Rg)nat a distance

ed in the first housing part an

acco dat
rreangg?”l@‘,e 9a8) owligl deyicesr(@ghb). &ndng neans (18, 19)
i AR [ 5 part ( .

A TR R e SnfdlFe8 55 EBAnIONE dlracha Ritdns @) in such

t hat atway that @ pressuredeteated iy tHesfutither préBuré @enkbeffzans (24)

gasequs_drvi ng nedi urr} arranged between the first and

secoﬁdnﬂ'gﬁépﬁg ab 3rqanstary pé%‘?efmﬁia\f%@%s according to

any one of clainms 7-24, characterised in that at | east

one tenperature sensor (11, 13) and at |east one gas
23eat ARBRNRNES @caprdlingto anyedné wof tdeinsi 26:22( Bharactes®in that

9 li:-ne, d t 1.0l onf i d
cont 151 oG8Ry S ksicand Ghend iausn 291 ke ranspor
the ineaner(@f B)eafteties st Pb)lérﬁﬁ s@Eoﬁ@%ﬁ% gggf?%tée& devices being

tenperature sensor is regulated to a p

val uRecomnodaiesiattoe fisst deuginggrarb and yhe fan nfeankdil6517) and the

7-2 racterisedql t. the apparatus. includes at )

I eassﬁe gtﬁ \/Yﬂgmgaﬁ%@ ngf <d|f8| P‘sq) I‘?‘ﬂ?g aqﬁﬂ’ogﬁﬁ% e'éSU‘ Q}%Sgg@mcgthousmg

30 deart (®s. LLOYD WSE 19 27. Apparatus according to

any one of clainms 7-26, characterised in that the

24.  Apparatus according to claim 23, characterised in that there is provided

an intake duct (26) for fresh gaseous drying medium arranged between the
first and second housing parts.

25.  Apparatus according to any one of claims 7-24, characterised in that

at least one temperature sensor (11, 13) and at least one gas heating means are
arranged in the first (8) or second (9) feed line, and

the control means are configured to control the gas heating means in such a way
that the temperature detected by the at least one temperature sensor is
regulated to a predefined value.

26.  Apparatus according to any one of claims 7-25, characterised in that the
apparatus includes at least two pairs of first (4) and second (5) gas outlet
devices.
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apparatus is configured for drying plate-like treated

articles (1). 28. Apparatus according to any one of LLOYD WISE
claims 7-27, characterised in that 5 nmeans (38) for

detecting a thickness of the treated articles (1) are

provi ded, and the control negns (35) are so

configured that they control the fan neans (16, 17)

200 T EPPLRAUL BRCERNd k&tﬁ'ﬂggbgﬁft BRUE! anggéé%tﬂsgﬁsﬁn that the

outl et device (4) o e second (

devi 8epPamifus fs eandiguned farelgingfplatedikertesited artidiés ¢les
exceeds a predefined thickness. 10 29. Apparatus
according to claim 28, characterised in that the neans

28or Agpaeatus agcoiing to sHN68S opElalhe 71273,%?%%@{4&%06& that
1) include sensor means (38) for determning the
Iy nél(ﬁgkgoréjﬁt@ﬂ@gt@ Buelnesarafithe reatet) articles30) are provided, and
[ : aj 7-29
rAPASHRY e dRE R S AR BL L PRIR 12 sen e 6. 1
carrio nevesse thaegaeeflondeititarottdoiigh tthe dnst 688 ollet device (4) or
cl ai {lrw?oulgktl ?heG 'second gas outlet device (5) if the thickness of the treated

articles exceeds a predefined thickness.

29.  Apparatus according to claim 28, 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).

30.  Apparatus according to any one of claims 7-29, characterised in that the

apparatus is configured for carrying out the method according to any one
of claims 1 to 6.



