PCT/ EP97/ 06841 The invention relates to a process and an apparatus for
the coating of printed ciruit boards with a poured nmateri al . DE- A-31 02
132 di scvossR778s appar atus for providi ﬂg a coating :fil m of PRHEREHYSBALNe on
a fabric, conprising a m xing head conhécted with a distributor having
nozzl es, wherein the distributor consists Off=itbi-ng—systomof
synetrically arranged tubes. Between nozzl el g sHaEbTiHASBEENPed net al
sheet is provided on the surface of which t E

. e | etRERUfAOBDACt i off m xture
com ng OpfochEPHNd BEpdratisl festhendating stiscarde e

5 proaterrea—+o—provi de a
continuous TrIm For this purpose the netal sheet has a rather small sl ope.
Process and apparatus for the coating of boards The invention relates to
a proces b rPRRA bt fob & ¢bating @€bedrdsNg to the

pr eanbl eih%P‘qFﬁﬁeb respé%ﬁu%/ F@%ﬁ%gﬁ%%ﬁﬁ’b?ﬁ ent-cl ai ns g. The efficient and
fast coahdoveding tdtherpteambles of theotespectivatindapendert RARMHAYSI ncr easi ngl y

I nportant, especially with regard to the one-sided or two-sided coating of
printed circuit boards, for exanple with solder resist. For that purpose,

for exanphgefficleat ahdl edsy céatimgrof boardstwitma pouredriyaterialde becdrsingdrateasinglybasi c
mode of icr)r?peorrtaatnlt,%gpggiam}/ln\ivﬁ# relgsélrgI Fost%'ol%%gsiéera or two-sided coating of printed circuit

boards, for example with solder resist. For that purpose, for example, the widely known
curtain pouring process is used, the basic mode of operation of which is described in
EP-A-0 002 040 and also in numerous other protective rights. The curtain pouring
process essentially operates by transporting a board to be coated (e.g. the afore-
mentioned printed circuit board) beneath a pouring head. The pouring head is
arranged transversely to the transport direction of the board being coated. The poured
material (e.g. the solder resist) descends from the pouring head in the form of a
pouring curtain and falls onto the board located below the pouring head, while the
board is being transported, essentially along a line running transversely to the
transport direction. The continuous transportation of the board through and beneath
the pouring curtain results in the whole board's being coated with poured material.

That process works perfectly well and it, as well as several variants thereof, is used in
the printed circuit board-manufacturing industry for the coating of printed circuit boards.
Because there is a clear prevailing trend towards ever smaller finished articles and
also, as a result, towards ever fewer and smaller printed circuit boards in each finished
article, circuit boards that are printed on both sides are now already used in very large
numbers and, in many cases, are even the standard. Such circuit boards that are

printed on both sides often also have so-called through-platings.

When such printed circuit boards are being coated, the pouring curtain and, as a

result, the poured material naturally falls also onto the regions of fhe board where such
through-platings are provided. Consequently, on the other side of the board and in the
through-platings themselves there are formed so-called "blobs of coating”, which have

to be removed by means of correspondingly lengthy and, as a result, troublesome

washing-out. Furthermore, it has emerged that, when the board is coated using the

This Sheet Has Been Replaced

[T



EP- A-0 002 040 and al so in nunerous other protective rights. The curtain
pouri ng process essentially operates by transporting a board to be coated

(e’g. the wigssryree mentioned printed circuit board) beneath _PCPR¥SGgaead. -

The pouring head is arranged transver@el y [fothe uana uu dnrect1 on of
the board being coated. The poured materid| (¥ %H EhEASHERY |Ir esi st)
descends fromthe pouring head in the formgt_a M. rtdin and falls
onto the board | ocated bel ow the pouring head, while the board i s being
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boar d- manuf acturing industry for the coat| ng of printed circuit boards.
Because there |s a clear prevailing trend towards ever smaller finished
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on both sides are now al ready use very large nunber s™ an
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printed circui the pouring curtain and, as a
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-2 - whicPniegiaiop aadfa&tﬂarsaa ButRAE IRt RS m%ndt Wih Hesleslif fidt s of the
poured material along the |l ine of i"npact of pouring curtain on the

board andpodgdanateray) afterdaling ente the defiectar qurfece rummﬂwma\da alengtbet al ways
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coat i ng ofespitj fior edaroplecvhen mmafdjsircuitbbardfscare bgiagm:batedwtrdmlder resist, the
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through-platings is avoided or very much reduced. Consequently, the subsequent
washing-out of any blobs of coating nevertheless formed is considerably less
troublesome. Furthermore, the distribution of the poured material, i.e. for example the
solder resist, along the line of impact on the board and, as a result, over the width of

the whole board is very homogeneous.

In an advantageous variant of the process, the angle formed between the plane of the
deflector surface and the plane of the pouring curtain is in the range from 14° to 16°
and is especially about 15°. Consequently, especially good results are obtained with
regard to the formation of only few blobs of coating and with regard to the homogeneity
of the distribution of the poured material over the width of the board. |

In a further advantageous variant, an acute angle is formed between the plane of the
cut-off edge and a plane_perpendicular'to the deflector surface. That measure likewise
has an advantageous effect as regards the formation of only few blobs of coating and

the homogeneity of the distribution of the poured material over the width of the board.
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As regards the process, that aimis achieved as follows: the descending
pouti ng curtain falls onto a planar deflector surface before falling onto
t he boar dwowsidr7esn acute  angl e being forned bet ween t he deCirmpvrosssur f ace
and the plane of the pouring curtain, -3whi-ek :

cut-off edge at its lower end, with the
after falling onto the deflector surface,||
deflector surface towards the cut-off edde=w -

board. As : ég‘ﬁ“g:g I

coat ed wi ns% %ﬁg]l&ggi@ét,ﬁt e &F %%n?%ﬁﬂﬂ%f?&oﬁ%%ﬁ%ﬁangggét ?ﬁ%lagﬁrn? e ot her
si de of t hetweenihe duteoff edge ansbthedlaneoperpendieular tothe deflectorauirfiags is in theoi ded

or very nmuch redugeg ns n t equent washi ng- out of any
bl obs of ca}?e?felf??én ﬁ@vg’rﬁ?eﬁnggg%é)%%{%u atﬂ:? g%tliil derably | ess t roubl esone.

Furthernore, the distribution of the poured material, i.e. for exanple the
sol der reS| st, along the |line of | rrpac n the oard .and %gdvresul t, over
the wi dt hingd furthepxa |°&th@o%fpae%ssﬂ\%9%v 3k ggscending pnig theRlate iR ous

varian of trgﬁtm%eé%n%;ﬁame‘rgmr 118 mﬁ\wemsoheephaﬁanwthb%asﬂ@f | ect or

surface an | ane of the pouring curtain is in the range from 14[err]
to 16[er rpenageoatgde’g!peefoaw;er@g@eﬁ advantageeys ghanclefisticsgidag Araogsgood

resulls e hhatdg Mdér{boﬁ{%gé‘ﬁﬁth@a&%ﬁeﬁt% t4 @gupf only few bl obs of

coating an onoge |ty the distribution of the
poured materi al over the width of the board. In a futher advantageous
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The angl e forned bet ween the cut-off edge and I ane per pend| cular to
t he def| elowardsstherhaards keipg ceated fa"smgbfhﬁrdﬁﬂﬁee[ &urchet W'thg'[ﬂa'quyltéﬂﬁt the
especi al | | f pour ed
mat eri al %e@ggw %%lo%f{er f%'ﬂ]egao ﬁtgtﬂteéﬁéftl)e\r%%m% ec%:)lﬁjﬁ%?fj R%g%%g ?‘ftg'ef roma
hei ght of strfassmtd@andisthe caﬂamfﬂedgaﬁamdﬂhentd@scmsmm the bdaed. ﬂ'glecarb/aetage“s'he

af or e- rren&l s%ﬁ %naadp\{agpatt&g 88 resp%gg (? ﬁ'\t eédv%“a%%s 3 reé&e mgﬁt?o%%ﬁ%erembefore

with regard to the process according to the invention.

in an advantageous embodiment of the apparatus according to the invention, the angle
formed between the plane of the deflector surface and the plane of the pouring curtain
is in the range from 14° to 16° and is especially about 15°. Consequently, especially
good results are obtained with regard to the formation of only few blobs of coating and
with regard to the homogeneity of the distribution of the poured material over the width
of the board.

In a further advantageous embodiment of the apparatus according to the invention, an
acute angle is formed between the plane of the cut-off edge and a plane perpendicular
to the plane of the deflector surface. That measure likewise has an advantageous
effect as regards the formation of only few blobs of coating and the homogeneity of the
distribution of the poured material over the width of the board. In an advantageous
development of that embodiment of the apparatus according to the invention, the angle

formed between the cut-off edge and the plane perpendicular to the deflector surface
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according to the invention are further augnented as a result. As
regards the apparatus, the aimis achieved by providing below the pouring
head a dwbweyms surface, which has a cut-off edge-at its pOpgpPoBitdsANd
which is arranged so that an acute anrgl€_i t he defl ector
surface and the plane of the pouring c rlgrsﬁgglrggstBEEN he pouring
curtain descending fromthe pouring head EH_AUE@ boar s being coated
falls onto the deflector surface, with t poured

mat eri al , f U al on

def |l ector 'glmsftl}rfaﬁ%é rg&/asrd;tstgf‘ E %"u% ésﬁ g&g@ge ad%ﬁ Téﬁe %@5 g%‘?ffo t he
boar d. Theadvdntmgeagesharactbristiosof the prppessadacsrdiny tos:hpdmréritmn ahefurthepnt ages

al ready rrentlon d hermg{l&efore with regard to the process according to

t he mventéfL{?r[?1 ant ageous enbodi nent of the apparatus-acording to

t he i nvention the angl e fornmed between the plane of the deflector surface
and the plane of the pouring curtain is in the range froml4[err] to

16[ err] arld &fertherrdvapiagpouhembodinest of the appamtircatgoyding tpthei nav¢r;tuog\om
results ar r I
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advant ageous effect as regards the formation of only few bl obs of coating
and the honogeneity of the distribution of the poured material over the
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appar at us accord to the invention, The an f ormed between t e cut of f
edge and tdsledipy %ﬁérri)emtweregra%pqrh@n gea baﬁlecnratguwh@bes arranged

-4 - | $ehBathlife b@uﬂﬁf‘g AdBuE% E néét@@ S lhé;tsrf'.lrin% e?hgl] érngd?r%lébE:so[ err].

The af ore-nenti oned advant ageous aract eri he process a 61 di ng
to the i nsénplednteams of thetmfraotgmmﬁtWamxaratusmdldoes not reqairéany fspecial

cut o 1 catafA BF oo bl EHRREY Bles REIPEAG L e Rt B A 55 o

fromthe because the deﬂector surface is always arranged together with the pouring head and,

r\r‘

since it is connected to the pouring head, is automatically in correct alignment with the
pouring curtain.

The invention is described below in greater detait with reference to the drawing, in
which, in diagrammatic views:

Fig. 1 shows an embodiment of essential parts of an apparatus according to the
invention for the coating of, for example, printed circuit boards with, for

example, solder resist;

Fig. 2 shows a side view of an embodiment of the deflector surface;
and
Fig. 3 shows an embodiment of an installation for the two-sided coating of, for

example, printed circuit boards with, for example, solder resist.
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pl ane of the boards being transported beneath the pouring head. The

af ore- nenti oned advant ageous characteristics of the process according to
the i nveRyd ogn@se further augnented as a result. : PCT/EP97/06841

7- In a furher advantageous enbedi nentdof the apparatus-accord to the

I nvention, The deflector surface is constructed as a portion of a baffle

pl ate, which is arranged beneath the pouring head but is connected to the
pouri ng head. That enbodinent -is sinple in terns of the construction of the

appar at r,gg-ﬂghog@sgéwgﬁt?oﬁﬁﬁé”trofe?%@ﬁtti%@fag{saéf.tﬁé’HBbéng.!soéccﬁHiISH‘f@ﬂF\E of the

def | ect respec ouring curtain because the deflector
sur f ace jhventibhayiseracanhgcbehceymiuriag heiati, whergio materia! fier-epusing, fosi nce it is

connected to_ the pourj hea i § automati G ' L t with
Che ouraap e Sebyeist B8 Rk realy B P10 1Tl b bl ReRa B IR
wi th ref BleRsEe b olifket if tRdMoRE . of aislovifg throiigh Whizhthersaltiecresistwzan fidw g. 1

shows an enbodi nent of essential parts of an apparat ording to the
i nvent i vt pbthetngserveisangdfessend 'Brtﬁ%f&imﬂ’fé‘" Ry Wﬁefdm@lf}u‘cs\(:?#eﬁ%‘ﬁgﬁ‘%&b\ﬁ"e%, f or

exanpl e, Sl Ogerd Esérﬁéﬁged a7 %Qnar%eﬂeétﬁpgﬁf&esi@‘wmérﬁw Fg. P Lphadhieeat of
the defl'ector surface; an Fig. 3 - shows an enbodi ment of an
i nst al | aafieplate 2.t Fre bafle plated icernnestgdde the ppuring head 1. Fig.ck alspsBowsr i nt ed

circuit Jboards with, -f I r ' ; :
rtain LV at the sjdes and h

oL QBnglftes RSO e ) SBIpcTb s v at e s g
accor di ngf viticH has & divensiomtrough80.cAlsashdven iseeboardph whidihgs ibebng ttanspodedi n
material for pouri ng, F_Ior ﬁxaﬂpli S’cﬁl def resist-L, is held ready in a
r eser voihenegth thePoybine nrad dda e dechon of e AW I ge an outlet in the form
of a slot 11, through which the solder resist L can flow

The mode of operation of this embodiment is as follows: the solder resist flowing out of

the reservoir 10 of the pouring head 1 through the slot 11 (outlet) descends in the form

of a curtain firstly onto the deflector surface 20 of the baffle plate 2 and runs

downwards along that deflector surface 20 until it reaches a cut-off edge 21 at the

lower end of the deflector surface 20. From there, the solder resist descends in the

form of a pouring curtain LV. In the region between the two pouring blades 3, the

pouring curtain LV falls onto the board 4 (for example a printed circuit board)

essentially along a line of impact, whereas the solder resist of the pouring curtain LV

outside that region passes into the diversion troughs 30, where it can be caught and

fed to a collecting trough (not shown), from which caught solder resist can either be

drained off or, alternatively, re-processed and then returned to the reservoir 10 of the

pouring head 1 (see Fig. 3).

Fig. 2 shows a side view of the baffle plate 2. It will be seen that an acute angle a is
formed between the defiector surface 20 and the plane of the pouring curtain, which
plane is here represented by a corresponding vertical line LV'. The angle a is in the
range from 14° to 16° and is preferably about 15°. On the lower end of the deflector
surface 20, a cut-off edge 21 is shown. An acute angle § is formed between the plane
of the cut-off edge 21 and a plane perpendicular to the deflector surface 20. The
angle B is in the range from 30° to 45° and is preferably about 30°. By using an
apparatus of this kind, blobs of coating on the other side of the board 4 or in through-

~ platings are, as already mentioned, completely avoided or so greatly reduced that the



out of the reservoir and descend in the formof a pouring curtain LV. Bel ow
the pouring head 1 there is arranged a planar deflector surface 20, which
in Fig. lwowspypertion of a baffle plate 2. The baffle pl at pcg/Eps7/668anect ed
to the pouring head 1. Fig. 1 also sheWs two pouring blades 3, which serve
tolimt the pouring curtain LV at the sides and each of which has a

di version trough 30. Also shown is a board 4, which is being transported
beneath the pouring head 1 in the direction of the arrow T. The node of

of “the. r Sulrerint yBURAGRES! sh it chalfy gl a6 R iy [ B o shiERg, o

descends Above lal, hawewenfa eery mnmanéouam'$mbmnmoﬂthe sdidéf esisbis schiéwer 20 of

t he baffle ate2a sdo S ng_t ha | ect or ace 20 until
it reaché’ge he gnticy \""ﬂ'?i&g h§f°3vw¥ﬁéd‘l'83\‘%F gﬂ'ﬂng}'h?ﬁ@%gﬂp@@tgti‘%urface 20.
Fromtherpgunﬁ@euﬁghci;@rorfmglmrdj@scends in the formof a pour| ng curtain LV.
In the region between the two pouring blades 3, the pouring curtain LV
falls onto the board 4 (for exanple a printed circuit board) essentially

al ong a Iy BeyrQdtichMBRAGLAimEREEARS aFﬁ& g&'&%ﬁrcﬁ@fosﬁlao‘l]aﬁggl QU{Héqlga yrtain LV

outside that region passes Into Iversion tro “where | can be
caught anmihté @ds agrangecbbéneath the poudog hedd dtardh@mmnected)ﬂImMo,wecamg@m sol der

resi st can.ei d.off.0 r.n S dandthen
ret ur ned Fg’%#q qﬁ? &Pqﬁtﬂ?' 5? hé-hﬁgﬁb? ra%]xkyaa&e%o( g@ggryﬁbc urgdy o
shows a siaderialiravg Rivardietheakt-be eﬁb@m? Ras éten\gtHdndIazsﬁmnThE%ht-aﬂ acute
angle [err] is.fornmed between the defl ector surface 20 and the plane of the

pour i ng @GL? &il is agANgsd 3 nhrightd (Fig- @) pEabAL & e @bgye theRlaneetibadi ng
vertical pbhffs. 'A\fteryégs:ﬁ@%eecdt-%rffrédgb%' ﬂwéﬁ&rfng'&ﬁamrl.mh%[ sEént%sO 16 and is

preferably about ) | ower “end of the | ector surtace
cut-of f éfugwmmat beighbhyantoshe foardet, avhighehds for exampie rawidtibe oAEE ©m aadpl ane

20, The iefith 88 o, TR Bofhc ARAnSRA R AU U el SR B S, ol y

about 30cuiyin kM atca speedpgdafonexemplé, 1.8iny'skwhidh rédubis $n,dbr e;mzhple,gtherbdéna ot her
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-6 - subsequent washi ng-out of such bl obs of coating gives rise to only
little iggonv ni ence. Above al |l however, a very honogeneous distribution
of the shldddshpwsianembodimgntefan 'Bﬁﬁé'fat'f’ﬁé‘”etﬁF|t‘f"@'s€/9\eétQ?aB'P9 pheridedrd 4, that
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boards, which are pre-heated in a pre-heating station 5 to a temperature optimised for
the relevant board material and the relevant poured material. The boards thus pre-
treated are then coated in a first coating station 6 according to the curtain pouring
process, as has been described with reference to Fig. 1. The coating station 6 is
followed by a drying station 7, in which the board, one side of which has been coated,
is dried and, at the same time, turned over, so that the other side of the board can be
coated in a subsequent, second coating station 8 by means of the curtain pouring
process, as has been described with reference to Fig. 1. The board is then dried again
in a further drying station 9 before reaching an exit track A. The board, both sides of
which have been coated, can then be fed to a further processing stage, for example
the poured material can be exposéd and, after the exposure, developed, before ﬁhally
being equipped with components, which are then soldered in. Furthermore, Fig. 3 also
shows a number of ventilation modules for supplying air to, and extracting air from, the
drying stations and the pre-heating station. The ventilation modules are arranged

above the first coating station 6 and the second coating station 8 in order, on the one



In a practical embodi ment of the apparatus according to Fig. 1 and Fig. 2,
the baffle plate 2 is arranged beneath the pouring head 1 and is connected
t heret o, wosanwee [err] being 15[err]7 and the angle:[err] permps?@es4lhne
defl ector surface 20, along which thé’poured material runs towards the
cut-off edge 21, has a length mof 42 mm The cut-off edge 21 is arranged
at a height h (Fig. 2) of about 6 cm above the plane of the board 4. After
passi ng the cut-off edge 21, the pouring curtain LV then descends through
t hat hehghd, tb save spaldeearbbandhdpth@hahd Hasnablerthe caatpigdinestodedt h b of 58 cm

and a length . of 60 board rans orte t hroygh and beneath the
pouri ng %@Pgéﬁhhe Q}oﬁ‘fé" gﬁ@éd"%‘f ef 5)53}‘&){1 §°aaﬁ9 % ticRg® ts in,
for exagpie, duhhgobeﬁtﬂnbmersmecwanse@rmetbat&xgvaaum'&bﬁd 8imappat 116.6 g/ nP
(=7 9/0.06 n2). Fig. 3 shows an enbodi ment of an installation for the
t wo- si dEANeRARRNtn@SReCINY imAderf Al9Xiglass.boar ds wi th sol der resist. The Figure

shows an entry track E for the uncoated boards, which are pre-heated in a

pre- heatlng station to a tenperature optlnlsed for the rel evant board
mat er i afherddothld P@I’é\%ﬁ?ur‘r}(ﬁ‘ﬂr drdferdizistaife teoe@SOL htRe pre- treated are
then coghsshti Bf matbFid] GREIH WY1 Bibel UPscHargegording to the curtain pouring
process, as has been described with reference to Fig. 1. The coating
station 6 is followed by a drying station 7, in which the board, one side
of which has been coated, is dried and, at the same time, t ur ned over, so
that the other side of the board can be coated in a subsequent, second
coating station 8 by neans of the curtain pouring process, as has been
described with reference to Fig. 1. The board is then dried again in a
further drying station 9 before reaching an exit track A The board, both
si des of which have been coated, can then be fed to a further processing
stage, for exanple the poured material can be exposed and, after the
exposure, devel oped, before finally being equi pped with conponents, which
are then soldered in. Furthernore, Fig. 3 also shows a nunber of
ventilation nodul es for supplying air to, and extracting air from the
drying stations and the pre-heating station. The ventilation nodul es are
arranged above the first coating station 6 and the second coating station 8
in order, on the one - 7 - hand, to save space and, on the other
hand, to énable the coating Iine to be conpletely enclosed. In order,
however, to be able to observe the coating stations 6 and 8 during
operation, the side walls of -the coating stations 6 and 8 nay be
transparent, especially mde of plexiglass.
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Pat ent ' Cl wio8/27796 A process or® cdat"ngSof*printed cir poTmHwessds (4) -
with a poured material (L), in which -8- process the boards (4) to be
coated are transported through and beneath a curtain of pour ed
materi al descending transversely to the transport di rectlon and t he poured
mat eri al descending in the formof a pouri ngresttttetar—ENr—tHe ffalls onto
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def | ect or surface (20), runs along that deflector surface (20)
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board (4 L& Sl err
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material, after falling onto the deflector surface (20), runs along that deflector

surface (20) downwards towards the cut-off edge (21) and then descends onto the
board (4).

2. A process according to claim 1, wherein the angle (o) formed between the plane of
the deflector surface and the plane of the pouring curtain is in the range from 14° to

16° and is especially about 15°.

3. A process according to either claim 1 or claim 2, wherein an acute angle (B) is
formed between the plane of the cut-off edge (21) and a plane perpendicular to the
deflector surface (20).

4. A process according to claim 3, wherein the angle (B) formed between the cut-off
edge (21) and the plane perpendicular to the deflector surface (20) is in the range from

30° to 45° and is especially about 30°.

5. A process according to any one of claims 1 to 4, wherein the poured material
descending onto the board (4) from the cut-off edge falls from a height (h) of from

40 mm to about 65 mm onto the board (4) being coated.

6. An apparatus for the coating of boards (4) with a poured material (L), especially for
the coating of printed circuit boards with, for example, solder resist, having transport
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3. An apparatus for the coating of printed circuit boards (4) with a

poured material (L), havi ng transport neans for transporting the
boar ds (o $smresst-h—a—pouring head (1), et s —areRHEPEAESH ¢ he

e formof a
pouring curtain (LV)* afong a first plane, which falls onto the
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def | ect caboyatheplanexfthe bearis geingd@nspertes ane ARSVETERL 9 SPOTY portion

of a baf §l&son of the tﬂ*aheéa@() 2hd H3htWhich, f) rtﬁé‘dﬁﬁ oQS\'%ﬁi&géginbhﬁe B@Hfdsn(gg,head (1)

' r
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so that Wh&ein there ispReViiEbélowtthe polring held CY reddeflpctor smfadee(230)uwhich head
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surface ha=9 culopff adgee21) @k ils tower gp @HBQ’HB Bfrranged Souatan auteat t er

fal ling 06048 ietfiddasdonbers e @R clor Quifade!(2D) ahanke blant ofltd serirg sur face

(20) towards the cut-off edge (21) and then descends onto the board 84),
wher ei n eurtain (LV) andrayl tha{ therpopling aurtaia (- ¥hdescendingdton thesppyringrhsase(d

bet ween the pl.ane of  t - i cul ar
to the pﬁ°‘o"1’ﬁécpso ©t 3r§e@58§ﬁércgé£eff‘efg@5go?tféyé deﬁ%‘tér @}%r?@é%éazg@{, ﬁgé gﬁéggér di ng
t o cl ai nhat thelppiupedmiateiat, ufteo filingdao (1l deflectarsusiage (RQ)1 ruas along thadli st ance

0 ereepage LLOM QL 8 80T LA Gl bR acahliEohBARES (4 Do g
2 board (4).
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7. An apparatus according to claim 6, wherein the angle () formed between the plane
of the deflector surface (20) and the plane of the pouring curtain (LV) is in the range
from 14° to 16° and is especially about 15°.

8. An apparatus according to either claim 6 or claim 7, wherein an acute angle (£) is
formed between the plane of the cut-off edge (21) and a plane perpendicular to the

plane of the deflector surface (20).

9. An apparatus according to claim 8, wherein the éngle (B) formed between the cut-off
edge (21) and the plane perpendicular to the deflector surface (20} is in the range from
30° to 45° and is especially about 30°.

10. An apparatus according to any one of claims 6 to 8, wherein the cut-off edge (21)
is arranged at a distance (h) in the range from 40 mm to 65 mm from the plane of the

boards (4) being transported beneath the pouring head (1).

11. An apparatus according to any one of claims 6 to 10, wherein the deflector

surface (20) is constructed as a portion of a baffle plate (2), which is arranged beneath

the pouring head (1) but is connected to the pouring head (1).
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