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deposition force during the application of the;

medi um  Moreover, the devel opnent of a pattern

descri bed. above stlll occurs_for_I]se individual
again Frsuling 4 a jegs IResipical degosion fogesAarme by appligatiangy tae medium.
Morcdv‘«.ﬂ lﬂ]héjdd%ﬁbmeﬂpdﬂbrﬂ%[telm&ie% 1Rl absvekititide ciirs 96 LEP1{IBviBEal nozzles.
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body and a. flat surface of the guide plate which form
an acute angle therebetween. 3 In order to enable the
device to he used for various |iquids having differing
viscosities, the angle' is preferably adjustable. the
formati on of a honobgeneous liquid filmin dependence

on the liquid. can thereby be achieved. The angle is
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2.5 . In one enmbodi nent of the invention, the flat

surface of the guide plate extends dowwardly over

the entire flat surface of the nozzle body. It itli |
thereby ensured that theLiouigying hiffepagvisossdticsctheangly
In arder to enableahe dayecd t@&@r“,suugbéari)oﬁgg]ﬁgﬂg B;;i (li% jgﬂg}aitnedgser}%eﬁ%}ac%n the
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2.5°. Her eby, the guide plate is preferably attached to the
nozzl es which could affect the order to
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cleanly from Yi§'qE 0’8t e and t he; nozzl e body and. thus possibly
aﬂ’ectedbytlierrpailﬁi ﬁ@'-t he honogeneity of the liquid fllm

provision is preferably nade for a seal to be

| ocat ed abQ

' i\ s QiR etatt aiincied diegbyy i d
Tn order to sipiplify the Cy T\égt“’& cgttge@kc%?th gLt gla 9

Pr ef er abl Ge9szlt EOQ@wedled
nozzle body. T I;ah@lm,zmiseh@g@ye,naé‘ﬁﬁ ergé‘&dke)esﬁsmﬁ 3{’,‘? ﬁlg 8y ab e nozzles in
it. Heif s kfgf”%ﬁ‘&eﬂflé&e shabRrebly drhaalbedap thaozglediody PG B2
order to avoiﬂrmvmheﬂéﬂ‘}neé‘hglﬁ?‘é‘&fr r&ferably, the seal has a round
homogcneitf hESS 11§8QtIALn the guide plate.

o srevent the liquid issuing from the nozzles moving upwardly léict\’\_/?eimlthe gulde\ilati
e eucLl s d-:uhus possibly impairing the homogeneityof the liquid fiim, provisizhi=
and the nozzie bc? ’ ateal to be 1§ca€ed above the nozzles between the nozzle bf»d.y and the
preferably made"for :\v  cvess is provided in the nozzle body, said recess having E‘l i
guid:p latc.talz;e:\r:pe’t; that of the seal. A secure arrangement and adequate retention of the
complement
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{ dance with a particularly preferred embodiment of the the:‘?ﬁm‘l’ 'the nf)Z::cjfa;jefomJCd
§ acco‘r a' .11 the nozzle body, whereby, in terms of height, the ml.ejt CIT ) _—
by stral ght. passages in Lot ends thereof. This arrangement thus prevents liquid l.mn} dnpp‘l. g
passages lie below ﬂ.]e. " by producing bubbles in the liquid system when the d?VICe 1s not lf‘
Bom e pore o y: flow of liquid. Such bubbles would adversely aftect the process .
operation.L&- .wmn e 1Telz:e,l wetting the surface of the substrate. Preferably, the iplet e'nds °
of coninuousy al‘d Comf 1mo);1 distributor line which has a substuntially larger Cross Scc‘ilc.’r.l

b “0}?7'165 ﬂo:;:/::;:l; .A substantially upiform speed of flow fhrough all the nozzles 1s
than the respeé 2AES, £

thereby ensured.

en tem is switched-off
revent a build-up of fluid pressure op the nozzles when the syls e
o i 2 noy.zles are locaied « _
. 0“1113 11:1 lead 1o an outflow of liquid, the inlet ends of the noy.zles are
which coul : |

proximity of the highest point of the distributor line.
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the nozzles are formed ~In accordance with a

particularly preferred enbodi nent of the invention,
the nozzles are forned by straight passages in the
nozzl e body, whereby, ;n termlie below the outlet
In ordssde ProdEpeathommarascas o arRysire distitvtion ps pessitiswithiguheldistributor

line, f)IVoQ{EI ik BFHt&gbl RS %gﬁﬁreffé‘r%@ Jﬂlﬁmﬂﬁ&ﬁ |cv?§1e§9x¢en¥1ﬁ§ I'fcﬁtﬁys‘.lpply line

0 llcﬁv@&%@]e%%trﬂator Fie GPLE FORISCILE i SRR Psprinecbyroplidiy of fesder

lines. 0T h¢ pigwistbn o%lﬁ‘»&hp]btdxm&] @fsfeéﬂwhxﬂcs&%\d@]@@Wm@één%ﬁﬁs ArB&ure distribution
cont. nUOIUS nd conpletely wetting the

to be Bh AR it e ST e d B SrchoRAgg o b e ah g ssure over
al] theohozzAdse Dhezaa llesfaétltlﬁwﬂhd‘stu 19' Hreni¥e Beldivahé HitbRator |h'n€ eit is also

I {1 o
e BBt o S5 PSS o Al e
off. Mbra‘owcxvmtcmonughnalb bff 1ﬂ1bdaqm1d23¥kte)$ cofsisthgrefiohe ﬁﬂpﬁlyrlﬁ{é the @istributor

line a% @?crmalﬁl %yﬁﬁg un%bl@%’ go HP’ILR& 1£tlll1clégy 8? .;c?lgﬁs ﬁ ‘%’Pﬁ@f* s*n%em when 1t
is beng gﬂ%ﬂ&ﬂm% thelfercr ehar Ell\’ki)f aM()mmfﬁt, tive afiergérgaiofliquiddrom the nozzles
can ohﬁ'I lﬁtefﬁeﬁﬁ apdindtiig Jfﬂ%tztl)ﬁﬁc fHr€e &P@-?xﬁféﬁanﬁtls ?ﬁls bdall§ impossible. A
h°m°§Fl§et°Pr ﬁﬂlllla lf‘?q)x(l:c%tﬂ%re%y be prO(I?Jced again lmmadlatcly aﬂer a restart when the
liquid system has been switched off for a long period of time because the liquid system is
always uniformly filled with liquid and bubbles cannot occur therein.

For the purposes of obtaining a uniform distribution of pressure within the distributor line, the
teeder lines between the supply line and the distributor line are preferably evenly spaced over
the entire length of the distributor line,

Jn order to assist the homogeneous formation of the liquid film 6n the guide plate, at least the
surface of the gujde plate directed toward the nozzles is prcierdbly made of a hydrophilic
material.

In order to enable complete wetting of the surface of a substrate, a mechanism for producing a
relative movement between the substrate and the guide plate is preferably provided. Hereby, the
mechanism preferably comprises a unit for moving the guide plate substantially parallel to the
surface of the substrate so as to provide a uniform mechanica) force of application over the
entire substrate.

In one embodiment of the invention, the mechanism is a linear-movement unit for moving the
substrate and/or the nozzle body with the guide plate. In an alternative embodiment, the nozzle
body and the guide plate are attached to a pivotal amm, whereby the maximum possible pivotal
radius is selected in order to prevent the occurrence of inhomogeneities due to the pivotal
movement,

In order to ensure adequate and uniform wetting of the substrate, the guide plate is preferably
wider than the substrate, This is of particular advantage since the liquid film comprises
inhomogeneities in the boundary regions of the guide plate.



4 In order to produce as honﬁbeneous a. pressure
di stribution as possible within the distributor |ine,
provision is preferably made in a preferred enbodi nent
~of the invention for a supply ling to lie bel owthe
In orgrp LR B pERE s iAUIb BIne BeiFreBLEUNS b9 thewidinsf icluborate, he
outetmosendzyled ipthemakilé Yodf art pedehbly sbh&ﬁf’by AR i8] R reater than
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ettt RTB RS ER Pt ot R hcnifIE il hopipb SR R etermined
nozzlgh @pd, Bepartiailay; e outespest apzales. al ways uniformy flied
with ['iquid. and bubbl es cannot occur therein. For the

ur poses of obtaining a uniformdistribution_ of
For t TAERaRFRoh Ao HeI e 1RO TR ESPFAUSUIIIG i en sple wikiisee range of 90° to
94° id forrasl mwmﬁ?e tnh%la uppkhe duidveplasalGabh @eoctéé,s%*csdh? WEQbe obtained, in
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partichlsfi B o SR Y RS oY 5T REEOF Fhieesenl. Seut 88"« ne
honmogeneous formation of the liquid filmon the guide
The dpVioé By acBbrdhRASKitH B inve B RS Salicul ? sgﬂﬁqicgfo?rglgée & the field of wafer

p di[ecteq,toW?rd,the ozzles'is prefera '
and mask prodiition vhersin ey fine strpefuiss dave deameishied copibetain extremely
homogetebiusproodss toredisamsiasepeiaiph substrate, a mechani smfor
producing a relative novenent between the substrate
.and the guide plate i~ preferably provided. Hereby,
The ipvgatiomis drsenibed n ipeusfdetadlereiwafiep mitheke sid wfik prdfetedaé¢nipary
embodift@nBiakéLinRbAfReridshpit @i PanaLlig! to the surface
of the substrate so as to provide a uniform mechanica
force of application over the entire substrate. In

Fig. 1osi@venhobémahiplaf vieRe T a v eps fd?rﬂﬁcaﬁlli‘gfmﬂﬁx%hﬁ‘mcﬁmmilu%t'?n of wafers
'Mﬂﬁﬁ%b yenent qnlt f PnDV|ng the  substrate and or
¢ ROR colip) %%gqf 20l etk AL REIHICE e T Pregent invention;

al ternative enbodi nent, the nozzle body and the guide

Fig. 2Ph 8RnRLE bR , Lvesal eby the .
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to prevent the occurrence of honpgeneities due to the

Fig. 3Ph YéeRlati R BARN View BriH ®le A2 : ate and.

“uniformwett| ng 1c?f ﬁegsﬁl&sr%or%ét@:eb,%ag ﬁne?éggg%cepygﬁgxg.g, _

preferably w der than the substrate. This is of

Fig. 4pasdiemetiasidadanifagozak Baembiena Shghct i ' on:
i nhonbgeneities in the bourr?dgﬁi} ar egl oﬁswéﬁt?ﬁgﬁé%ﬁgé/emmn‘

. plate. _

Fig. 5 aschematic partial sectional view through a nozzle assembly in accordance with the

present invention;
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5 1n order to forma honogeneous liquid film
corresponding to the wdth of the substrate, the
out ernost nozzles in the nozzle body arc preferably
s Ppa%sg by a distance which is greater than the width
18- Q72 sCRefRatia gent Viveo!l 3 pozglepsamahly dvacspisioaseneith thefintangon.
i nvention, a nechanismis provided for. adjusting the
: aci ng,, between the |ower ge of the guide plate )
Fie. § NSl viey afe Hiiae T oot et gBTreh 4 wer T o production of
semidondudtol wafers (e detiee eincliaRs ahRRGRAT tdh1 QRERY habvthgalidSall 5 which

- nbihe force, with . which the, liquid.is applied to the
s coli By AR oL PR b b BB e elhe AV ACRBHT, Tound
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mlate I j fh ) eak-a edge.at the .
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ura, £ > Lchange 4 I eftd O I |
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particufer freddines for diffqient Lausyis arqyidsel in e qonisal part 7 ofihe side wall 5.

dependence on the substrates which are to b~ wetted,
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contaipgpandresuifabladriye.aThe seatingimeelanisns 17 ssiyharsicelybalenced in such a

mannédsab Rafe highnunRfstdfesloRitions Bo@fbi@ngul ar range of
bet ween 90.5 and. 93 or between 90.5 and 92. The
device in accordance with the invention is

Belowpthetseatingandcjiasismtiaptherelio proviRdiated e Hellowel 1 9tvhveaf 4ls the shaft of

: ad : cidon wherein very fine structures, have .
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schemati C ctignal view through the nozzle body in
The n%tg%zfsaecmlblg%%cpﬁsmf gf awinlet line 24,ga nozzle body 26 and a dg/ﬂector or guide

plate 28 which is not visible in Fig. 1 but can best be seen in Fig. 4.

The inlet Jine 24 incorporates a tubing section 30 which extends substantially perpendicularly
relative to the plane of the drawing of Fig. 1 and is connected to a swivelling mechanism in an
appropriate manner for the purposes of pivoting the inlet line 24 about a pivotal axis extending
perpendicularly to the plane of the drawing in the vicinity of the section 30. Furthermore, the
inlet line 24 includes a section which forms an extension arm 32 that extends substantially in the
planc of the drawing in accordance with Fig. 1. The nozzle body 26 is mounted on the free end
of the extension arm 32 in an appropriate manner. The nozzle body 26 is formed by a straight
clongated body which extends at an angle with respect to the main direction of extent of the
extension arm 32. Due o the fact that the inlet line 24 is pivotal in the vicinity of the section 30,
the nozzle body 26 can be pivoted from a region within which it is not arranged above the mask
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Furthermore, a supply line 44 is provided n the nozzle body 26, this line being formed by an
appropriate blind bore 46. Although this is not puccpllble in Fig. 3, the supply line 44 is, in
terms of height, below the distributor line 38. Moreover, the nozzles 36 are cormected to the
distributor line at or in the proximity of the highest point thereof, Furthermore, in the case of a
normal alignment of the nozzle body 26, the nozzles 36 rise with respect to the horizontal, i.e.
they have an inlet end 50 which communicates with the distributor line 38 and lies at a lower
level relative to the outlet end 51 thereof, These characteristics of the geometrical arrangement
of the supply line 44, the distributor line 38 and the nozzles 36 are also basi cally apparent from
the schematic side view in accordance with Fig. 4 or the schematic partial sectional view in
accordance with Fig. 5.
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embgdiments dior examiple the nowt cﬁtsScnS&lg GreadcBRlaf@NAR ﬁfﬁtiﬁventiw is also
; . Al t
suitable @b wekthy QB f':ciah&nto?av}z;a%%ré 'oge @Qf (:\lgg}zwl)er;m ,s]?lhsér,agego Freparticular,

h nﬂnoneter range can easi
¢ % ggﬁ?ggf %Wéﬁ'_f;écﬂfggg;:ﬁdffﬁmﬁb&, Emm@rﬁlﬂﬁ&si?ﬂis@m Mc€lRary for
semigurduCtor wafeds dihde t j : 00 ernore,
nanoélége g‘yﬂi de plate 28 co]t{fn%'t)té)g&ﬁ%g?}?reg%dno%m.ﬁﬁ@3%%‘5‘558?"@%“1 the
th‘l lﬁ MEE £31 e4sUly hg dastropad. oy thermere staerbiowist @291 4 loydrophobic layer 62
on thagpidy iptede; 2&islriotabsalutely Aecesdasily. atRherMIR Bl fdSINRZE! S
.fb,j11@§®e£r‘ggs)é boglﬁ%b LGOIPrises a nozzle }gﬁy % P duld be
I ncorporating a BFutallty of nozzles (36) |ocated
substantially in. a line and a substantially
vertically extending guide plate (28) having a flat
surface anal a straight |ower edge (64) and wherein
the nozzles (36) are directed towards the ala
surface of ~the guide plan (28) above the Lower edge
(64) so that a liquid film(34) forms on the guide
plate (28) and flows off over the | ower edge (64), 2.
A nozzle assenbly (22) in accordance~ with Caim1l
characterised in that a downwardly w dening gap (80)
is formed between the nozzle body ('26) and the guide
plate (28). 3. A nozzle assenbly (22) in accordance
with Caim?2, characterised in that the wi dening gap
(8~0) is forned by a flat surface (7G of the nozzle
Body (26) and the flat surface of the guide plate
(28) which are arranged at an acute angle (a) relative
to one another, 4. A nozzle assenbly (22} in
accordance wwth Claim 3, charactcrised in that the
angle (a) is adjustable. 5. A nozzle assenbly (22) in
accordance with Caimor 4, characterised in that the
angle (a) lies between 0.5 and 4, preferably between
1 and i, 6. .A nozzle assenbly (22) i" accordance
with daimb5, characterised in that the angle (a)
lies between 1.5 and. 2.5.



10.

7. . A nozzle assenbly (22) i accordance wi th any of
the Cains 3 to 6, characterised in that the flat
surface of the guide plate (28) extends downwardly
over the entire flat surface (76) of the nozzle body
(Z6). 8. A nozzle assenbly Z—.@E}l_sl n accordance with any
of t he preceedl ng Cl ains, characterised in. that the

[ attached directly to the nozzle
éq%& glé bbL@(bﬁEé%goi i‘PBlyH@@elﬁﬂ}lI@'to(?Z% Siraie awloweid almemozzle assembly
(22) @blapmlses 3J102ﬂa56¢i}t @s) Eﬂ@sprfhu’h %tplﬁlnﬁty%'nggzlﬁq@gﬁocalcd

2 d t I b
gog)zbsfgéll%%éﬁ 1%6 ﬂll%il sﬂ%}% }agg@o r}yeﬁgrgl)ng ghide plate (28) having a
acB@rsdrfaceeandiat straighy loofer bl (04 paRdNGeic e #B%zles (36) are dlI‘ECtEd

c h@%ﬁis%ée Qﬁ%gr o (ﬂ' e gur%d{ P114 ?cr{%%gvgﬁa’l}gfvg%e %52@4) so that a liquid

nozzl
th‘gl JEorEs and ﬁ(ﬂsylelﬂaqe (28) atvdriloxs| off 65 elEloWek &b (b4,
accordance with daim 1. O characterized by a recess
n,the nozz for. accommopdati ng the coal
(72)“"77{e $SSeIp! %%é g f5¢ Wit lying b, cherpotediantia ﬂmtamowwardly

ei Widening gart (80) Gl faimigl Bédwedn the dozAdBWERGLES Aigletﬂilgﬁ‘] Eﬁﬁ € (28).

the seal (74) has a round cross section.
assenbly (22) in accordance with any.of 'the preceding

ClAneazle @hanldgt(@})us ecktorduncé tith Cliig ﬂ%\ﬁa&%négﬂgh e widening

f Cgl'aﬁ"fgﬂ) prﬁnﬁgﬁ Q*, 0B #@ﬁ gﬁ? 04’ Qﬁtng% g &@6 08 tl:Z?ﬂ%% fraface of

éé“sag P F"éé‘?@e‘b’}@ﬂh aue a@nangfeitaiendcits apgle M reRtiPOBZArR another.

asserrbl y (22) in accordance with daiml

Cl)\aﬁ(?z erls q that the in|et ends (50) of the

nozz ¥ (Al fregrdaneeotith Flaimst, charactonisekiim enal 88)angle (a) is

\Ahdjcblhtahlas a substantially .larger cross section than

the respective nozzles (36). 15. A nozzle assenbly

(@ iﬁ accordance with Claim 14, characterised in
OZZ{f@sieRbdy (Pdhirsaccom@yceotitt GimGzarl 4o shar@@dridel 6n Bat the angle

O(a)ilies bExever 0512l 4y éﬁéfeﬁb? @g‘xg»gl 29 gtmof t he

distributor line nozz e assenbly (22) in
accordance with e|ther of the Clains 1.4 or 1.5,

cHaroazllcessenﬂaﬁy (2t2ymaac8d>&ﬂﬂldévbml { t ed
DRLOUk A i aut or T ne (38) A et ‘Ié’g%tﬁe aggle (a)
pl urallty o eeder lines (54) to the distributor

line (38).
A nozzle assembly (22) in accordance with any of the Claims 3 to 6, characterised in that

the flat surface of the guide plate (28) extends downwardly over the entire flat surface
(76) of the nozzle body (26), |

A nozzle assembly (22) in accordance with any of the preceding Claims, characterised in
that the guide plate (26) is attached directly to the nozzle body (26).

A nozzle assembly (22) in accordance with Claim 8. characterised in that the gmde plate
(26) is attached to the nozzle body (26) above the nozzles (36).

A nozzle assembly (22) in accordance with any of the preceding Claims, characterized

by a seal (74) which is located above the nozzles (36) butween the nozzle body (26) and
the guide plate (28).



11,

12.

13.

14.

15,

16.

17.

18.

19.

20.

17. A nozzle assenbly (22) i r%'ﬁaccordanc_e with Caim
16, charactersed in that the feeder lines (54) are
evenly spaced over the entire length of 'the

tri utor 5 ﬁ 8% 58 A nozzl e assenbly (22) in
gd}“&aﬁé‘ésewb% 4hip 450K ﬁ‘éb@p?’l@b@hl#lﬁd%’@i%rmd by arecess in the
chmzatethmrdw@@ foi acomhaﬁataﬁg lheasd (pfye surface of the
guide plate (28) directed toward the nozzles (36)
consists of a hydrophilic layer (62). 19. A nozzle
as4 ewbtly ags2@plyi (32 pincocadane with dithanyf @é Cldifs R0 @E ¢ dhdracterised

d aipx, h f d
el e RO B B B PylB et e (2 acrd the
nozzl e assenbly (22). 20. .A nozzle assenbly (22) in

acﬁi‘%gﬂé‘ﬁﬁc n%JTZE)' 1ﬂ'a%cﬁ'8antc9%{h ng%rflﬂi ]ghuc'a%‘@ﬁ@q Eharacterised in

mechani sm co ' ses for
adiBalthe Pozzies\3&) mes fosmed hy svalglatrm&saees intthe ndzeleshody 426, whereby,

of intiéiehsDfhefghe b ifld)end %90) gﬁ‘tﬂ%gﬁ%%:aﬁg ?ig% ?ég?\}vééré %@1@%} elgﬂ (51).

accordance with Caim
I i nearnrovenent unit for noving the substrate (2)

an«ﬁ/houlé hESembl;/ZlZE) in s e WER)Claind #3, Zaara&eﬂ%ﬁh hat the inlet ends

ance ws
racerl ng% ¢ rq? @ﬁg \"ge h%'??logqlsﬂbtﬂ‘flo' (12‘8)(3@#81“?1%“ a
Lﬁubﬁarmaavéargezr&)rosarsect@mwma rdspecivpinuntlel (36 i a (32) .
23 A nozzl e assenbly (22) in accordance with any of
t he ced| ng Clains, characterised in that the guide
pl4af Zi &asiFmbly (¢23) 2¢qexdaneowith (Heiny M, ¢hgragteried in fhat the inlet ends

Nq2Q) of thss®alk Y34) 2id)at blinaAREHoIRAMELM i Ehép%(cﬁﬂlf of'th€distributor line
Bf’@cedl ng G ains, characterised’n t e
0

rmost nozzles (36) along the line are spaced by i
di stance which. is greatest than the width. of the

S %’ﬁ&ﬂg@e{] fgssérgﬂlg Igézé in & Lcewﬂﬁ %ﬁ%}%l(}f tk&@% 14 or 15, characterized

cor e prece

c P RRpRYY ?‘216&44 B‘ﬂ“%ﬁ ﬁé?ﬂ#bﬂdl belaw ﬂ@)dlﬁtltblvu’t@d}nstsiﬁ Brapdtifeonnected by
S patirabtynstveenitdd €54) e, dlﬁﬁgﬁoﬁ £ (30f. the guide

plate (28) and the substrate
A nozzle assembly (22) in accordance with Claim 16, characterised in that the feeder
lines (54) are evenly spaced over the entire length of the distributor line (38).

A nozzle assembly (22) in accordance with any of the preceding Claims, characterised in
that at least one surface of the guide plate (28) directed toward the nozzles (36) consists
of a hydrophilic layer (62).

A nozzle assembly (22) in accordance with any of the preceding Claims, characterized
by a mechanism for producing a relahve raovement between the substrate (2) and the
nozzle assembly (22).

A nozzle assembly (22) in accordance with Claim 19, characterised in that the
mechanism comprises a unit for moving the nozzle assembly (22) substantially parallel
to the surface of the substrate (2).

A nozzle assembly (22) in accordance with Claim 19 or 20, characterized by a lincar-
movement unit for moving the substrate (2) and/or the nozzle assembly (22).



22,

23.

24,

25,

26.

217.

28.

29.

26, A nozzle assenbly (2%) i n accordance with any of
the preceding O ainms, characterised in that the |ower
edge (64) of the guide plate (28) is a sharp edge. 27.
A nozzl e assenbly (22) in accordance wth, any of the
precedi ng C ains, characterized by a nmechanismfor

) S e S v oS . le

AnGRR:AGnag 1@ stcoeaprewitkCiam Hsdhareci s in HgHeROZ2
particul ar, .th er l : 10zzl e

body €260 @ 9“"(82‘2%’5 H?ﬂe%gfean%%%}é&% tza aor%il/lzdg?l (?%E pr ecedi ng

Cl ainms, characterised in that an angle within thc

A vl StS 0 Qeor e REGTGT BPUE phekpRTI B sociandcRed in

€ N0zZz Q and "t he gui de
thatﬂh@%nﬁdéﬁl&ie.is 28der £28) dtrapl the subsBASBI(9) (22) in accor dance
with any of the preceding Cains, characterised in

that the angle |ies_ between 9U.5 and 92. : T
A pozzle assembly (gZ) in accordance with any ot %he jpreceamg Claims, characterised in

that the outermost nozzles (36) along the line are spaced by « distance which is greater
than the width of the substrate (2).

A nozzle assembly (22) in accordance with any of the preccding Claims, characterized
by a mechanism (19) for adjusting the spacing between the Jower edge (64) of the guide
plate (28) and the substrate 2).

A nozzle assembly (22) in accordance with any of the preceding Claims, characterised in
that the lower edge (64) of the guide plate (28) 1s a sharp edge.

A nozzle assembly (22) in accordance with any of the preceding Claims, characterized
by a mechanism for opening and closing pre-determined nezzles, and in particular, the

outermost nozzles.

A nozzle assembly (22) in accordance with any of the preceding Claims, characterised in
that an angle within the range of 90° to 94°, and preferably between 90.5° and 93° is

foymed between the nozzles (36) and the guide plate (28).

A nozzle assembly (22) in accordance with any of the preceding Claims, characterised in
that the angle lies between 90.5° and 92°.



