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TI TLE: PRODUCTI ON OF STRI PED COATI NGS ON STRI P Technical Field This
invention relates to a nethod and apparatus for the continuous application
of liquid or sem-liquid coatings to a noving substrate strip. 5

The i nventi onwlbagnkasn devel oped primarily for the applicatigsrQior068%1 NJS
of paint to substrates of netal strip, for exanple steel strip, and is
described primarily in that context herei.npkter. However, it will be
apparent that the invention is applicable to the application of other
liquid or sem-liqui ATTLEt PREDUCTIEINQF STRIPED COATINGSON SERIR i al ,

provi ded that ,fhe supbstrate or strip is substantially inpervious 10 to the

coating. Back e Invention The | arge scal e application of paint
t,0 substrates such tioh! kd Mo C Q2 NinkikéqY shy m,;g RS 154

finishing mlls |s'13'ﬁ 3fﬂm§evé S%eg art but has en restrlctgﬁnﬁfntl%erto
to the pr oductapphcationmﬁqudmlsunpdnldubcqatmgsat@a mcallnmsﬂhstmlels}np coating is
applied to 1 he whol Qf at. | eas n de, of. th uch all i on
EP Ui 561 oseti | n” Ep-Thedayaiionias heedleyElopti BrimeRfy B UhCinpltsfanot SRRpesaE or

of the prior agdint tﬁ%@bﬂfﬂé’sﬂ @hﬁetfapgmb hfor @RAthple sRies suﬁi, A IPRReHBePPRnhGRL | ON
of different coatings to each of contiguous, |ongitudinally extending

zones of the siorthst cgotexuhstcimﬁar e BMW@M itnwilh be capparest ethI lhcamsntiw:vts

sem 11 qui d coRRREPIRR B PN el Slher TROEPPE S tRuA Baf0R 0 wliietbn,
noving strip agflp dIKRGhNALrislo bl'ov‘iﬂQdQHEU 1he sibstfase/ 6F SipYis Ribstdiftialty ibPpervitiyn a

steady state condltlon may be attained such that the stri p energing .
downst r eard®f tpsthe cpating| I is coated with coatings respectively derived

from each beagﬁwﬁg Jdigdgpare in contact with each other but .
W t hout subst r‘é ﬁg“ Furthernore, the junction |ine between
the emergent coati e tage ksealcSipphcﬂiﬁn of @aint xedsubspraes tsucnexd stoelt SigipSin’ i p.

Thus, if two beads of simlar, °i dlfferen{sly cal our ed,  paint corrp05|t|ons
are so mai nt ai fRAGinUERSly PB%@F'{‘gnSéF finishing milsis 3ichly deyelopecsart but has been

According to opgRERPRitheo do e pRIGIILRSE ridiR-EhichpRYLEE ik rdiR Gl chn

15 coating is applied to the whole of at least one side of the strip. Such an application
is disclosed in EP-494672. |

The present invention overcomes that limitation of the prior art, and provides

for the continuous, simultaneous application of diffcrent coatings to each of two,
contiguous, longitudinally extending zones of the strip.
20 Disclosure of the Invention
The applicants have found that if two closeiy adjacent but noncontiguous
beads of liquid or semi-liquid coating material are maintained in an upstream nip
defined by a moving strip and 2 doctor roll extending transversely of the sirip, then

a steady state condition may be attained such that the strip emerging downstream of

&

the roll is coated with coatings respectively derived from each bead and those
coatings are in contact with each other but without substantial intermingling.
Furthermore, the junction line between the emergent coatings may be, straight and
fixedly positioned on the strip. Thus, if two beads of similar, but differently
coloured, paint compositions are so maintained, the result is a neatly striped product.
30 " According to one aspect of the invention, there is provided a method of
coating a strip including the steps of moving the strip to be coated through a



coating a strip including the steps of noving the strip to be coated
t hrough a WO 98/ 13145
PCT./ AU97/ 00637 -2- snoothing device including a doctor roll to form an

upstream ni p between the strip and the doctor roll, positioning at |east
one stati onaryopsiaxias i on neans to divide said nip into at | escawAUSI®essrosel y
adj acent nip lengths, and 5 depositing coating nmaterials on the

strip upstream of said snoothing device =02 —-delivery into the respective
nip lengths at rates which maintain a bead of coating material in each nip
| engt h; a st r ispwotifing davice inclhuding 2 dbctoe rollytor farmean apstieamap batweenghe skipon
said strip as tashStri‘B Fses through the nip. It is preferable that the
coating nater 38 %ch fg‘ﬂ’d or sem -1liquid when 10 deposited on the strip
and the coating napgsitighin Ci‘?!léa‘!‘.?bx%jsthﬁéxihr??ﬁhitwnmhﬁﬁ%inprckf@f@hbﬁniiﬁw
di fferent physical characteristics. The reference to the coating materials
havi ng di f f er deast sweuclasely adiacenknipdengths #ndoat i ng material s having

bar 1t 5 on roans. 15 OB FAGE ARG BROAS suliChibtian SEARP sb deviee”' ¢
boundary meansofgsliveey idtoH RiRicivefipdensths dtratestwhich niaiithiniasbdad of evatidpey

may contact the respective edges of the strip pass] ng Jbetween them or they
may overlie ardatetipkincach aiplengthuy stripgoficaating matesiak being formed; fiem| each aip

case the boundar X . Wi ahau to half that of the,
or each, partﬁ?ﬁ’%‘ﬂ%?\%%(#ﬁxgsalpvﬁa%%rla "é‘rg?léggg%odi ments, the’
deposi ti ﬁn raL es ogg idjgrefimgﬁengan&teecdaihg materials getléqhidmﬁ seqiitligdid ewhdmn
ensure-that the indiyvidu eads ,of coating material. Iin,the respective nip
| engt hs hal® <dspesiigd PR tﬁs %gaﬁﬁﬁe FORtAg: dnalsrns @l%%m ‘&Pa?%,j‘oﬂ?r lanegh
Thi s requi reseﬁrgfér%zf@%{,é h?ﬂ’éﬁﬁ’“zm' &g&?tegjsgcg.engt h to substantially

a ch nma

equal the rat erra scapes fromeach nip |l ength. Wen the

doctor roll 25 pr &rueferénee kethe icoatpgasiatetials having différentacharaeteristicscihaledes and

there is just sufficien ) .
J coating matertials having different colours.
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In preferred-embodiments, boundary means similar to said partition means

15 may be provided at each edge of the strip. These boundary means may be
immediately adjacent the strip, that is to say they may contact the respective edges
of the strip passing between them, or they may overlie and contact narrow edge -
margins of the strip. In the latter case the boundary means may have a width about
equal to half that of the, or each, partition means.

20 In preferred embodiments, the deposition rates of the coating materials are
selected and controlled to ensure that the individual beads of coating material in the
respective nip lengths have substantially consta;t volumes under steady state
operation. This requires the deposition rate for each nip length to substantially equal
the rate at which material escapes from each nip length. When the doctor roll

25 pressure is set to product coating of desired thickness and there is just sufficient
. spreading of the material escaping from each nip length by the doctor roll to produce
a coniinuous uninterrupted downstream coating. .

When the respective coating compositions are of substantially the same
viscosity, the individual beads are not only substantially constant in steady state

30 volume but are also substantially equal in steady state volume per unit nip length.

This further facilitates the formation of a coating of desired thickness without



spreading of the material escaping fromeach nip Il ength by the doctor roll
to produce a continuous uninterrupted downstream coati ng. Wen the
respective coating conpositions are of substantially the sane viscosity,
the individual beads are not only substantially constant in steady state 30
vol une but amwos/Buessubstantially equal in steady state vol ROEADRT0063T t ni p
|l ength. This further facilitates the formation of a coating of desired

t hi ckness wi t hout WO 98/ 13145 -3 -

PCT/ AU97/ 00637 -3- interruption or interference at the junction or
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coati ng mat er iacstrifedi coatihg paEdcdntinabsshe moving stepginkludingsai d strip as the
strip passes through 20 . .said ni P ) . . ;

. .. 4 smoothing device including a doctor roll forming a nip with strip at least

one stationary partition means in the nip dividing said nip into at least two 6losely
15 adjacent nip lengths, and ' '

means upstream of said smoothing device to deposit coating materials on the |
strip for delivery into the respective nip lengths at predetermined rates said deposit
means maintaining 2 bead of coating material in each nip length, a stripe of coating
material being formed from each nip length on said strip as the strip passes through

20 said nip.

In preferred embodiments, when the strip n;x'ay withstand being heated to
temperatures above either the glass transition temperatures or melting points of the
coating materials as the case may be, the means to deposit the liquid or semi-liquid
coating materials may be melt depositors of the kind which drive a block of

25 substantially solid coating material towards the heated strip at a predetermined speed
to cause liquid or semi~liquid material to be melted from the block and deposited
on the strip. Such melt depositors are described in our Australian patent No. 667716
and our co-pending International patent application no. PCT/AU97/00553 filed 28
August 1997 entitled "Apparatus and Method For Block Feeding” the whole contents
30 of which are hereby incorporated by reference. Such melt depositors are preferred

because of the precise control they provide over the deposition rate. They also



In preferred enbodi nents, when the strip may withstand being heated to
tenperatures above either the glass transition tenperatures or nelting
poi.nts of the coating materials as the case may be, the neans to deposit
the liquid or sem-liquid coating nmaterials may be nelt depositors of the
ki nd whi ch drwoes/si8 ock of 25 substantially solid coati ng FreWswa74b637
towards the heated strip at a predeterm ned speed to cause |liquid or

sem -liquid material to be nelted fromtheg bl ock and deposited on the
strip. Such nelt depositors are described in our Australian patent No.
667716 and OUfeaﬂﬂf permiit depdsivici ovetb ichostn Zonéof theRmip, a6 facilitattOthe feed of the
PCT/ AU97/ 00555 fil ed 28 August 1997 entitled "Apparatus and Method For

Bl ock Feedi ngindividualidepesitsoiqtthe respeetiver nipflengthsar e her eby i ncor porated by
ref erence. Su [fors are preferred because of the precise
control they deposition rate. They al so WO 98/ 13145
PCT/ AU97/ 00637 - 4Byrwaylidf\exampls fan Cantaslimentnod tieo aboves described Snwentibh eis
strip, to facilitate the feed, of the individual depgsits to the respective
nip | engthd. described inymare datailhercipglisrayithoreterenefosths AceomprRRYiNg, drayingsn e
above descri bed i | b Sgs [ ' ' ' i.th
reference to the g@g}ndpg%# ﬁb&éar'g@mﬁﬁ%s&?& g%rkggiﬁ %g‘;ﬂgha&gﬁéﬁ}’r‘aﬁ?‘%ﬂ%}% to
scal e, side ehfhtaiepositioh painting apparatus indhidipg ashbotdppdevicoin sueortahcgwith
apparatus includjng a snoothing device in accordance with the invention,
Figure 2 is atheriB¥EMPlen| ar ged detail of a part of Figure 1 within the
encl osure 10 mar kegiodrd A} ' o Ehsr ' ' tic
per spective view o?'ggrés’frlgl %E%gsg?ﬁrg%eﬁrﬁgggh&taﬁ%driﬁgﬁ{yng%\% §2%§ own in
Fi gure 1. 18i gmarked 2 $n shmtdiighrej ew of the subject matter of Figure 3 drawn

to a |l arger scale._15 . Figures, 5 to 8 jllustrate effective nmultiple
feeding arr angerrenféuf‘bp is arpepglgrgcﬁ diagrammatic perspective view o? a strip passmg

through the smoothing device shown in Figure 1.

Figure 4 is an end view of the subject matter of Figure 3 drawn to a larger
scale. '

15 Figures 5 to 8 illustrate effective multiple feeding arrangements for a melt
depositor.

The illustrated painting apparatus shown in Figure 1 includes turning roll 3
and support roll 4 whereby a strip 5 to be painted is guided through a melt
deposition station. The apparatus also includes a strip preheating furnace 6 whereby

20 the strip 5 is brought to a temperature above the glass transition temperature of the
solid paint composition to be melt deposited onto the strip. The apparatus further
comprises a device for spreading and smoothing the paint, including an elastomeric
roller 7, and a curing furnace 8 for use in those instances when the paint
composition is thermosetting in nature.

25 The apparatus described in the above paragraph is in accordance with the
invention proposed in the carlier mentioned Australian Patent No. 667716, and
International patent application no. PCT/AU97/00555 filed 28 August 1997 and
entitled *Apparatus and Method for Block Feeding", the whole contents of which are
herein incorporated by reference, and that earlier described apparatus could be used

30 with any known block feeding means for melt depositing liquid paint composition

on the strip at the deposition station.



depositor. The illustrated painting apparatus shown in Figure 1 includes
turning roll 3 and support roll 4 whereby a strip 5 to be painted is guided
through a nelt deposition station. The apparatus al so includes a strip
preheating furnace 6 whereby 20 the strip 5 is brought to a tenperature
above the gl awo9siamsi tion tenperature of the solid paint copppavbigelst 0 be
nmelt deposited onto the strip. The apparatus further conprises a device for
spreadi ng and snoothing the paint, includjgg an elastoneric roller 7, and a
curing furnace 8 for use in those instances when the paint conmposition is

thernosetting in ndhuthe. agbaratus shown i Eipwer Bt tie asaestudaer iblodkNfeeaitpV 6r
paragraph is in accordance with the inventi onﬁi)[oposed in the earlier

ment i oned Aust$ePosiling she eoating material onthe hgated strip ngludes senysyoe means shown
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feeding or depositing the 'coating material on 't eated s
conveyor neanssichdhet the speed of rotatioh alftthe diead pullep moypeisstngtcly betl it afy,

i ncluding a substantially.nlanar flight 11, riding around a head pulley 12
and turn roun mﬂga@l&%ﬁllﬁgiaﬁng S*QQP%&i onary gui de 13 and an idl er

pul l ey 14. The headrhaubdieflight 11Sis Gdbpted t@k‘uﬁpdf?%%e%?‘%éqéis}’ﬁv&rmﬁ%f)n
d of pul I 'ey nmay beé

(not shown) such that the spee - rotation of the hea
accur at el y1@et substantiallyiselvers frecopaimt compaisitioa. r Segthav €nd theuflipht Theandeslide

flight 11 is adapted to su rt. a . f.ile of .at |east t bl ocks .15 of 10 _
substantial |y 'époqo e%i"l’gf‘g'gqg'ar’ﬂf‘ %ﬂbﬁvﬁ"; I"Sﬁ?"?&afyh%}t%%ﬂé&ﬁ%rw means pyy
slide upon a smapeeinompotedhhe the ¢hd'dligelvfai/nhblehe stationary guide of the

turn round means

In the embodiment shown, the guide 13 is a beam of standard, hollow
‘rectangular section spanning the full width of the belt. As such, it presents a small
15  radius, longitudinal corner 16 around which the belt 10 turns as it departs from the
plane of the flight 11 at the termination 17 of the flight 11. After the turn round,
the belt proceeds in a direction which is either parallel with or diverging from the
face of the strip to be painted or coated.
The head pulley 12 is preferably surfaced with a high friction material such
20 as natural rubber. It is preferably mounted on a slidable saddle or the like that is
continuously urged away from the turn round means by an adjustable loading spring
or the like. These arrangements provide slip free drive transmission between the
head pulley 12 and the belt 10, so that the flight 11 advances towards the strip 5 at
a predetermined speed set by the rotational speed of the pulley. In other
25 embodiments the surface of the belt contacting the head pulley may be transversely
ribbed or toothed and the pulley surface may be correspondingly recessed to provide
a positive drive connection therebetween.
The belt 10 is made of a pliable, heat resistant, durable material. It may, for
example, be a fluorinated polymer reinforced with a woven fabric of, for example,
30 glass fibres. The belt surface in contact with the blocks 15 is preferably smooth.

Thermosetting paint compositions in block form tend to adhere to most



may be no nore than the end edge of that table. In the enbodi nent shown,
the guide 13 is a beam of standard, hollow rectangul ar section spanning the
full width of the belt. As such, it presents a small 15 radi us,

| ongi tudi nal corner 16 around which the belt 10 turns as it departs from

t he pl ane -of wones/BBk4sght 11 at the term nation 17 of the fli gktwathoosdt er
the turn round, the belt proceeds in a direction which is either parallel
with or diverging fromthe face of the stig¢ to be painted or coated. The
head pulley 12 is preferably surfaced with a high friction material such 20
as natural rusiraces, dandi the bek heterial yefomed teein tha previdisopdsagrapin ibdertainty phe
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Ther noset 1 ng i cORAhBEH M gRaGERTL 7 SiliCartbEBARE buld Wlifgeat
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the belt 10 a
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as a conponenfS e $tripo P ﬁE‘Ppath ¢ pther Ih the surface speed of the smoothing

doctor roll 7 may range between a slow speed in the opposite direction to the

pa

15 movement of the strip, through zero up to about 25% of the speed of the strip in the
same direction as the speed of the strip. A pressure is maintained between the rolls
and the strip sufficient to bring about the necessary spreading of the coating material
escaping from each nip length. '

In the embodiment of the invention, it is preferable to use a melt depositor

20 upstream of the smoothing device including a tandem block feeder whereby two or
more block suppotting flights, preferably as illustr’a‘t’ed in Figure 1, are positioned
onc above the other separated by a distance greater than the thickness of the paint
blocks or in side~by-side arrangement across the width of the moving strip. The
tandem block feeder deposits differently coloured, solvent free, liquid paint

25 compositions, indicated by the broken cross~hatchings 19 and 20, onto a side of the
strip. The deposits 19 and 20 are relatively rough and patchy but they are deposited
at very precise deposition rates. It will be seen that the deposits do not fully cover
the side of the strip, but rather are laid down on two spaced apart longitudinal zones
that are also spaced from the edges of the strip. Thus the melt depositing means

30 cither comprise two separate units, one for each paint block, or arc adapted 1o drive

two spaced apart blocks simultaneously at the same speed for each.



a steel strip finishing mll. The invention includes a conventional, steel,
support roll 4 and a conventional snoothing doctor roll 7 with an

el astonmeric outer cylindrical surface |layer. A steel strip 5 is supported
by and passes over the support roll 4. 10 Both rolls are power driven and
‘their surfacewop®i4s are not necessarily the sane. The suppect/austboss i s
driven so that its surface speed is substantially the sane as that of the
strip 5, and that part of the roll touchimg-the strip noves in the sane
direction as the strip. On the strip. On the other hand the surface speed
of the snoot hi ng dAcingle partition means camprisiiga $ild taning|23\0fs fox sdample; Teflon
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15 . means may have a width about equal to half that of the, or cach partition means.
At start up, two beads 22 and 23 of the respective coating materials build up
in each nip length. Material from each nip length enters the contact zone ‘between
the roll 7 and the strip 5. The roll then spreads that material so that the material
from each bead covers a section of the strip. This spreading slightly reduces the
20 average thickness of the layer of material and enablcs the roll 7 to produce a
desirably smooth coating, comprising two stripes 24vand 25 respectively.
Examples of possible arrangements of tandem block feeders of melt depositors
are illustrated in Figures 5-8.
The two or more flights may operate in unison (ic. slide together on 2
25 common supporting table) and operate at the same time. When the conveyor means
are an endless belt, the head pulleys of each ﬂight. is able to operate independently’
of the other so that the spced of rotation of the beits may be the same or varied.
It may also be desirable for the flights to slide on the support table independently.
-. Figure 5 shows the conveyor arrangement of the tandem melt depositor when
30 two blocks 42 of coating material are used to coat the slip and Figurc 7 shows a

conveyor arrangement for three blocks 44. The number of conveyors is preferably



or other heat resistant, non-stick material divides the upstreamnip
defined by the strip 5 and snoot hing doctor roll 7 into two nip | engths
separated by the width of the lamna 21. The lanmina 21 is held stationary
by any suitabl e holding means (not 5 shown) spanning the strip 5. It is
shaped with @wousgsias one end fitting neatly into the nip, acHose706637
possi ble without fouling the roll 7. In this regard it nust be realised
that the roll 7 is conpressed by the pressgiLe between it and the thin
liquid | ayer on the strip 5 passing through the nip to the downstream si de.
Thus the tip cefqualhna theus:pmbbr bﬁhlobmimenaﬁi:ginmterqusdda smal | 10 distance
upstream of the no nal ane |glmh ch the axes of both rolls lie.
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case, the houn an aye q wi t out ual .t alf that o
the, or each r}ﬁdﬁwf ﬁ’l‘ﬁén‘zs "%? ‘§'télF°t ?!5 %qzl%aﬁ’ﬁsioz’éﬂbfa serond
respect | ve “Coaioihicaloirdihdyho m:waqﬁe s pb1RaEInea K s AN,

each nip length enters the conta one between t ero

The roll then rsqmmlds Hdm thratuprﬂnght san b adtracted wiite thieabotfone Mligtadh neaed
covers a secti.o str| i s spreading,slightly reduces the, 20

aver age t hi ckrlB%s SfPaf g, Bﬂfg‘f‘mo{‘]’ ﬂﬁ'ﬁéﬁa?n&'lngéﬁﬂ ﬁ%ﬂ?ﬁ‘eéet%e Yith which the
produce a desimryog Phc@tbaﬁ:b%ih ggm%tﬁnggdtvm stripes 24 and 25
respectively. Exanpl es of possible arrangenents of tandem bl ock feeders of
nmelt depositors are illustrated in Figures 5-8. The two or nore flights may
operate in unison (ic. slide together on a 25 conmmon supporting table) and
operate at the sane tine. \Wen the conveyor neans are an endl ess belt, the
head pul |l eys of each flight is able to operate independently of the other
so that the speed of rotation of the belts may be the sane or varied. It
may al so bé desirable for the flights to slide on the support table

i ndependently. Figure 5 shows the conveyor arrangenent of the tandem nelt
depositor when 30 two blocks 42 of coating material are used to coat the
slip and Figure 7 shows a conveyor arrangenent for three bl ocks ‘44. The -
nunmber of conveyors is preferably
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equal to the nunber of bl ml mﬁﬂl\“ﬂl terial used. In Figures 6 and 8,
if the flights upon whi ch‘)ﬂ m “) | are able to slide independently
of each other, then the bl ack§ 44, ™2 %on*the top flight shown in Figures 6
and 8 can be wm9sri3i4s and be painting in one conbination of poIAUIREs7

whil e the bl ocks 45, 43 on the bottomflight can be | oaded with a second
conbi nati on of colours ready to paint whengthe first colour conbination is
no | onger required. Hence the top flight can be retracted while the bottom
flight is nove@LAIMS:t he painting position to start painting and increase

th d with_ which th I t ied tp th tr] b h d.
the speed vith, whicl the colgur Lo be applicd to the strip.can be changed.

9 - CLAI Ms: 1.indlmn€ppar atus for producing a striped coating on a
continuously noving Strip, including a snoothing device including.a doctor
roll formng a nip awmbothing deviceinchiding aldectsr rold fosniagi0onipr withahe strippat

means in the nip dividing said nip into .t |east.tw closely, adjacent nip
Fengths, and nisasisons,SafighaRy partlion means dnrhe, S dividine i ai oo =L least tp
materials on tgﬁsagra@jhcgﬂrnig%ﬂ%ﬂgh&nto the respective nip lengths at
predeterm ned rateS said deposit neans nai ntaining a bead of coating

materi al in each nimeansmupstream of said smoothingdavicegtoldeposit ceating| materialg ohdhered
fromeach nip Lenath on sai rip as. the strj asses thraugh sad,d, ni 2.
The. appar at us. SFECORARiveryilp 3hd sp@Tivk afn bl oL R erinmeflipte HceBoft
suppori ro: : . ieens$ hRftaifing Pbead DT icORin RhateANCInRALH Gifs ILARHY, b 3HHgdYofdaking
support roll.

PP material being formed from each nip length on said strip as the strip passes through

said nip.

2.  The apparatus of claim 1 wherein the smoothing device further includes a

support roll, the steel strip passing over and being supported by said support roll.

3. The apparatus of claim 2 wherein pressure is maintained between the support

15 roll and the doctor roll to spread the coating material escaping from each nip length.

4. The apparatus of claim 1, 2 or 3 wherein the coating materials are liquid or
semi-liquid when deposited on the strip.

-
5. The apparatus of claim 2 wherein the means to deposit the coating materials
is a melt depositor.

20 6. The apparatus of claim 5 wherein the melt depositor moves at least two
blocks of substantially solid coating material towards the heated .strip at a
predetermined speed to cause liquid or semi~liquid material to be mejted from the
blocks and deposited on the strip.

7.  The apparatus of any one of the preceding claims wherein boundary means

25 are provided at each edge of the strip.



3. The appar atus of msure I s mai ntai ned between the
support 15 roll and the”u I pread the coating materi al
escaping fromeach nip | mﬁ”m,"m”'!nmgpparat us of claiml1, 2 or 3
wherein the coating mater'ialfs arenll 0 or sem -liquid when deposited on
the strip. 5S5wo9sissapparatus of claim2 wherein the neans teecTiap®eoss7 t he
coating materials is a nelt depositor. 20 6. The apparatus of claim5b
wherein the nmelt depositor noves at | east 10wo bl ocks of substantially solid
coating material towards the heated strip at a predeterm ned speed to cause
liquid or senB-|iqlhel apparatus &if cjaimb@ wheirein dh¢ boundary meaps loyverdiedaniboantadted
on the strip. Z The apparatus of any one of the preceding clains wherein
boundary mean§¢8smaLpms B?&ﬁ%’é& at each edge of the strip. WO 98/ 13145
PCT/ AQ7/ 00637 - 10- 8. The apparatus, of claim7 wherein the boundary
means overlie and contact edge margins of the strip. 9. The apparatus of
clai m 7 wher ePn at The apparatng of clait Ghwherejnaatileast dwo stiatioparyrparition, mgens arg

10. The appar aot\}"ﬁiecpf claim6 wherein the nelt depositor includes at |east
two tandem r oRE™S c¢onveyor extending across the width of the strip, the
nunber of conveyors corresponding to the nunber of bl ocks of substantially

solid coating material, each row of conveyors bei ng operated independently
of any ot hér d8nve¥be apparatus ofiglainu6 whereipathe igelh dspositer iindludesi atdeast dwot eps

of nmoving the sty at.ed..thr t by Vi nGl udi.ng a
doctor roll té%b&r‘ia\gs ﬁg%ﬁ‘&&gﬁﬁo g%égwaglé}’%’?ttﬁee%@i% Q’%asq‘? et(il oc "%’reyg) I,
posi tioni ng acohvsyels corespondingtar the NRiniber | sfnbloeks of isabslantially sliddcautigi nt o
at least two closely adjacent nip | engths, and depositing coating materials
on the strip @pienialesachrow of convepemsibeing aperatedindependently of any other conveyor.

11. A method of coating a strip including the steps of moving the strip to be
10 coated through a smoothing device including a doctor roll to form an upstream nip
between the strip and the doctor roll,
positioning at least one stationary partition means to divide said nip into at
least two closely adjacent nip lengths, and
depositing coating materials on the strip upstream of said smoothing device
15 for delivery into the respective nip lengths at rates which maintain a bead of coating
material in each nip length; a stripe of coating matcrial being formed from each nip
length on said strip as the strip passes through the nip.
>
12.  The method of claim 11 wherein the coating materials are liquid or semi-

liquid when deposited on the strip.

20 13. The method of claim 12 wherein the coating materials delivered into each nip

have different physical characteristics.

14. The method of claim 13 wherein the different characteristics includes the
coating materials having different colours.

15.  The method of any one of claims 11-14 wherein the adjacent nip lengths are



- .

15 for delivery into HWWEIS ective nip lengths at rates which maintain a
il

bead of coating nateri ”MHHMngth; a stripe of coating materi al
bei ng forned from each id strip as the strip passes through
the nip. 12. The nethod of claim i1 herein the coating materials are

liquid or sewooeghs@si d when deposited on the strip. 20 13.perih@yredsnod of
claim 12 wherein the coating materials delivered into each nip have

di fferent physical characteristics. 14. _ {fie net hod of claim 13 wherein the
different characteristics includes the coating materials having different
colours. 15. pdhofibii@d. of any one of clains 11-14 wherein the adjacent
nip lengths are 98/ 13145

PCT/ AQ7/ 00637 - 11 - non-contiguous. 16. The nmethod of claim 15 wherein

t he deposition_rat f .t he.coati erial Le C rell ed t.0 provide
i ndi vi dual bezé‘s oﬁ%%&f‘\oﬁd’f%&"@rﬁ%ﬁ% ‘“éh%é?%’%{‘}% rﬁ{}geg k‘éet %ﬂ#‘“%%rﬁgw?ﬁ n
the respecti varencéntidliedt s provids ifdividedl Bdadk cofobGdting! Materfal of lsubstaatiflly
nmet hod of claim 16 wherein the deposition rate for each nip length is

subst ant i al | ycenstant volumein thetrespeetivennipHengihs paer staady istate pperstioead at each
nip length. 18. The nethod of claim 17 whergin the viscosities of the
respective coating materials are substantially the sane. 19. The nethod of

cl ai m 18 wher g7n d¥he ngetigicoBtlainn lsmhdreiﬁphetdcr&iﬁmi v® SorPedch Ifip lerhith ii p

| ength of the indivjdual tieads are substantjally eaﬂual. 20. The, net hod of
clai m 17 wher Stbstanially egualdo the raiec whighocopting material ds sprea] atreaclpip longth. 21
The met hod of any one of clains 15-19 wherein the snoothing device further
i ncludes a support wall. 15 22. The nethod of claim 21 including the
further step a8. maThe methotofi chaivhf 17 wheteip tiees siscasithest o e idspectivg otfing ol |

and the doctor roll to spread lthﬁ coating materi al
materials are substantially the same.

19. The method of claim 18 wherein during operation the respective volumes per
10 unit nip length of the individual beads are substantially equal.

20. The method of claim 17 wherein the nip is divided into nip lengths of
different size. '

21.  The method of any one of claims 15-19 wherein the smoothing device further
includes a support wall.
L 4
15 22. The method of claim 21 including the further step of maintaining a sufficient
pressure between the support roll and the doctor roll to spread the coating material

escaping from each nip length.

23. The method of claim 11 wherein the coating material is deposited on the strip

with a melt depositor.

20 24. The method of claim 23 wherein the melt depositor moves at lcast two blocks
of substantially solid coating material towards the heated strip at a predetermined

speed to cause liquid or semi~liquid material to be melted from the blocks and



escaping fromeach nip length. 23. _ T met hod of claim 11 wherein the
coating material is depm“‘ﬁml\mw ipwith a nelt depositor. 20 24.
The met hod of cl aim 23 depositor noves at |cast two bl ocks
of substantially solid cdatfngerateriaI towards the heated strip at a
predet er m neWOPYEI4% 0 cause liquid or sem -liquid materi al poarAIB700881 ed
fromthe bl ocks and WO 98/ 13145

PCT/ AU97/ 00637 -12- deposited on the str#@2-25. The nmethod of claim 24
wherein the nelt depositor includes at |east two tandem conveyors extendi ng
across the wi dlepogited:onethetstiip.  t he nunber of conveyors corresponding to the
nunber of bl ocks, said conveyors noving the bl ocks towards 5 the heated
strip. 26. The nethod of claim25 wherein each conveyor is operated
i'ndependent | y 28, otihermemhod yfdlsim 24 wherein the melt depositor includes at least two

tandem conveyors extending across the width of the strip, the number of conveyors
corresponding to the number of blocks, said conveyors moving the blocks towards
5 the heated strip.

26.  The method of claim 25 wherein each conveyor is operated independently of

other conveyors.



