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CONTI NUGkiGbdilaT COAT! NG VETHCD AND APPARATUS TECHN caL RITE0B P eo @
Thi s: dnvention relates to the coating of substrates by nethods mhereln
coatiqy material is applied to the substrate as I|qU|d nelted from

sollaibody of the material. In this context 4the term"liquid" includes

hi gh viscosity liquids, that may approach SO t plastlc solids in nature,

as 5 well as easilyCONV SUNAE TR > D0 ARRARAT WSt eri al

to a substrate is referred to as nelt coatlng herelnafter Mor e
specifically the invention relates to continuous nmelt coating processes
for applying a C r ting polyneric paint to a netal strip.
BACKGROUND ART 10 iEiﬂg&E;gﬁ#ﬁ&ﬁﬁ;, mel t-coating has been effected '
hitherto by pressing a body of the coating naterial against the
substrate while one is noving relative to the other, and at the sane

ti me causi ng nateri aThi® ineéntion cmates tohdhéaceatirig t ofe subdiratéstby whethods

agai nst the substrate. sone . .ins ces, the heat, for neliin
the coating mat ¥Whexeingaating tﬁ'@@t@"@éﬂfeaﬂpﬂﬁd 49 té r%&ﬁtlfatﬁfas qavid; melted f{ro

the substr ate PSR S, oIR8 Graterial. i o8 SRty e B  fifulf rclRfps
substrate | s nenResaiddasityl Igflids, that Rap: samvsdaepmwcb@na@m heklreigy

pat ent specificatTons, exenp y this known nel t - coating

t echni que: U$ 4wmuasoeqsnyoﬂwm llqmdSaIThawodBOBadeBagfmailr@ matgrlahtp
US 3553007 (Hengy g&bstrate is referred to as “melt coating" hereinafter. More specifically

-

the invention relates to continuous melt coating processes for applying a
coat of thermosetting polymeric paint to a metal strip.

BACKGROUND ART

10 Basically, melt-coating has been effected hitherto by pressing a
body of the coating material against the substrate while one is moving
relative to the other, and at the same time causing material to melt from
the face of the body that rubs against the substrate.

In some iﬁstances, the heat for melting the coating material has
15 been generated as a result of frictional heating arising from the pressure
and movement between the body and the substrate. In these instances
the pressure between the body and substrate is necessarily high.
Referénce may be made to the following patent specifications, which
exemplify this known meit-coating technique: US 49591990 (Thomas et

20 al), US 4930675 (Bedford et al) and US 3553007 (Hennig).

In other instances, the substrate has been preheated so that the
surface of the body rubbing against the substrate is heated primarily by
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In other instances, the substrate has been preheated so that the
surface of the body rubbing against the substrate is heated primarily by

2 conduction fromthe substrate. In these instances the pressure
bet ween t he body and the substrate may Re | ower, but it has al ways been
at | east sufficient to ensure the produ®tion of a continuous deposit on

i scl osed i n paChgucheR §om e Shoshar ITNTF dstEABks tHe\RSS8ub Bfidert
(Dremann et al jtheUbody2an@ XhePetbstrateamayaibid ilowet,sbub'it has akkayd bébndat

The present invention is concerned with the |ast nentioned | techni que
wher ei n' t he hedeast suffigient-to epspre theprodyction ofuaseontinousndeposiéion the
to that technique, .the ruhkping pressure has, to.be carefull control | ed
or sonme additi %@s%’aﬁcedﬁ?ﬂ’ﬂﬁg ?%a'ﬂgquak%% &Bsoméi"rp%?m}/g fechinigue, are
coating of tde A4 badit | : : 53080 '

3551184 an aé(;hedrlgﬁ.té,%bfahﬁ]ﬁ#%ﬂf??eﬁg-{cﬂlﬂlg US 3ao08 ﬁqleg&ﬂ?ggtﬂgoz?%eh1%4y
"wetting" the. s{@remanre vett hal), t UM RBRVE3Ohe(Pdtersjubandat applicarls! adwive
the melting point, of lithium and that adherent filmis then nmade

t hi cker by depcAUt'mg7 sen lithiumon it; simlarly, in US 2327739 an.
initial thin filmof selenium fornmed by careful control of t he
substrate tenperature to a value just above the nelting point of

selenium is itself PHEriprbSent liRveRtorw' isTWohderhéde witle PR tiast ImbRA6hRed

20 desired thickness; in US 3630802 a netering gate controls the thickness
of an excessi veteghniqus wherein tthemqmllsrsupph‘edgnepr&heamg thae isubstrate.i dn

10 relation to that technique, the rubbing pressure has_. to be carefully
controlled or some additional procédure has to be taken to obtain a
finished coating of the required thickness. '

Thus, according to US 3551184 an adherent, thin film of metallic

lithium is first formed by "wetting" the substrate with lithium while the

15 substrate is well above the melting point of lithium, and that adherent

film is then made thicker by depositing molten lithium on it; similarly, in

US 2327739 an initial thin film of selenium, formed by careful control of

~the substrate temperature to a value just above the melting point of

selenium, is itself overlaid with one or more further deposits to reach a

20 desired thickness; in US 3630802 a metering gate controls the thickness

| of an excessively thick deposit of polymeric material on a carrier strip,

presumably with undeéirable spillage from the strip edges; whereas in

AU 10071/92, other relevant variable parameters; such as substrate

speed and temperature, are kept constant, and the pressure between a

25 block of polymeric paint composition and a steel strip is adjusted to

~ establish a deposition rate corresponding to the required thickness of the
finished coating, and then kept constant so as to maintain that rate.



presumably with undesirable spillage fromthe strip edges; whereas in

AU 10071/92, other relevant variable paraneters, such as substrate -

speed and tenperature, are kept constant, and the pressure between a 25

bl ock of pol ynmeric paint conposition and a,steel strip is adjusted to
establish a deposition rate corresponding ?0 the required thickness of the

finished coating, amhh t a y Nigady Ngpts t

Thus, In the nethods o#' i% %ﬂﬁg‘gﬂfﬁg ?ﬂ‘.’cﬁﬁgzy% ?'ﬁée' tﬁia?'iﬁenéls:h@d the
coating may befirished Toatingffdybb starpaste conStantparadyeter afa steadygtateon
est abl i shed by -mai nt ai ni%a the rel evant factors, including the | oad

on the body detenditianngsiabtishedsby rmaimseining alhdheorslevant factors ingluding: e,

koep such  avt B TGRS in, 3he e diebamtintid. 18 Prssird Betwaen B A3 Rd
Foct | ) i . guy )

Phi chness | Sual T Supstiatd’ subRBinteiy° Sandfirt, - HONQVER, i pracfecit ® not

present i nvent{easiplootbdkeepn sticherfastors e asosubstratentemperatgre andhbody
deposition of the liquid, and the eventual coating thickness, in nelt-

coating pr oces€eBsistancy pertaatiyngonstantyisoc that some cundesitabler vadation rinc
paints to netal [l Re: kDAt _overc s.t undesirabl e features indicated
above in respe@a@?b%@kpﬁﬁrﬁm’%@[ﬁ&c@pﬁjed in US 3630802 and 15 AU
10071/ 92. The invention is particularly advantageous when thin coats of

pai nt are required. The invention consists in a nethod of
continuously p

10 The present invention provides an alternative mode of controlling
the deposition of the liquid, and the eventual coating thickness, in melt-
coating processes for the continuous application of coatings of polymeric
paints to metal strip, that overcomes the undesirable features indicated
above in respect of the inventions described in US 3630802 and

15 AU 10071/92. The invention is particularly advantageous when thin
coats of paint are required.

The Invention consists in a method of continuously painting at
least a part of at least one side of a moving substrate strip utilising a
thermosetting polymer based paint composition having a glass transition
20 temperature, comprising the steps of 'pre-heating the strip to a pre-heat
temperature above said glass transition temperature, moving the pre-
heated strip at a predetermined. strip speed, drjving a solid block of the
paint composition along an axis of the block into collision with said side
of the moving strip at a predetermined block speed to cause a liquid

25 deposit of said paint composition to be melted from said block and to be
' carried away from the block on said side of the strip, and thereafter



| east a part of at |east one side of a noving substrate strip utilising a
thernosetting pol yner based paint conposition having a glass transition 20
tenperature, conprising the steps of pre-heating the strip to a pre-heat

t enperature above said glass transition tenperature, noving the pre-
heated strip at a predetermned strip spee& driving a solid block of the

of e novi ng Tihep BBANA, S doposlf 1 Aibalfiecs” thotrhhSa: oat B uba "

deposit of saigbveHny at:rgﬁ%'cﬁi]a 6f gﬁiﬁybﬁeﬁfggﬁﬁi d block and to-be

carried away fromthe b ald si and thereafter
4 further heating said deposit to produce a thernoset coat of paint
covering at least said part of said side of the stri ne

2 . . In so
i nstances the initill$ instancas: the initial Jepasit whﬁfammgmformlvw\@réa

of the solid nNBprea o il slbsiriid Sl At e 10 16 delintel Skt ' 3oy say'te”
the finishe§ paidthest theesolid bldtk of paiht s’u&téﬁlﬁ?aw-ébﬂeépéﬁds?tﬁdpég\?ﬂm of

speed are chosen to produce a continuous deposit.” Thus, the initi
deposi t beconethe fiaishedhipaintad ateacof the sirp, @nd dheosiip speed andcblock
thernoset as a resuylt of the further heating.,, If preferred

ng.., such, 10, ..
cont i nuous depSREed & chasenoin IPéﬂd'd%?cﬁecog@rWQ@aggges{to Jhus, r{he initial
I n other inst i hihd | ' OfhF o
substrate str?gé§§sélﬁ t gﬁa}éréegﬁ%cgﬂ%g%yg'n@géd@@t#?obhe rrg‘faﬁgﬁeg‘g"tqugﬁmd or
i n\t;ent i on lthenutgr;rmsetfaas hee fesulheof stﬂepfmtheprbgaiimml t hﬁdqlnet?red.i Isfllmhal5
substantially uniform er covering the area,t e, pai nt ed, ore that
Tover 1 14! noentisuus aposhta mavitie Smooled hetor bREEaRed T Bek  pai nt

covering what then becomes the finished painted area.

In other instances, the initial deposit covers a lesser area of the
substrate strip than the area to be painted, and the method of the
invention then comprises the further step of spreading the deposit into a
substantially uniform layer covering the area to be painted, before that

15 layer is further heated as aforesaid, to produce a thermoset coat of paint
covering what then becomes the finished painted area.

In these last mentioned instances the initial deposit may be a
continuous deposit covering an area of the substrate narrower than the
finished painted area, but, where thin paint coats are required it is a

20 discontinuous deposit. Such a discontinuous deposit may occupy an
area that is coextensive with the finished painted area; but, where it is
inconvenient to provide a block of exactly the same width as the strip,
the discontinuous deposit may occupy an area that is narrower than the
finished painted area, without detriment.

25 in accordance with the invention, the deposition rate per unit area
of the substrate strip, and thus the thickness of the finished coat of



In these last nmentioned instances the initial deposit may be a

conti nuous deposit covering an area of the substrate narrower than the
finished painted area, but, where thin paint coats are required it is a 20
di sconti nuous deposit. Such a di scontinuoug deposit may occupy an area
that is coextensive with the finished painted area; but, where it is

i nconveni ent t pamtpis deterralik adsofutelyt by itieesmp'resmeﬂ lands then aint block

the di scontinuous deposit may occupy an area that is nar ovver t hap .t
fini shed pai nt 8Readez80 vihatominaevariations - in 28trip terqppr r @4 PaIN Bﬁ’%e

and thus. the t RETRRRA Pepft Toftiel BideiflefByp offolt of e TikHdd pfodiict P

determ ned absolutely by the strip speed and the paint bl ock speed, so
that mnor variations in strip tenperature or paint block consi st ency

cease to have a del énesimpls erhbediments; fike fstrip sspeedangithe block speed ara n
sinpl e enbodi ments, the strip speed and the Iock spe re 5 oth t.to
suit the re(ﬁumraéﬁh to ﬁll@inﬁ]%ul’@quEﬁ I"Q?PQﬁ‘ rﬁt%'ou%hﬁé or bo é’ficpeds
needed to var r rr effp

heletlp LnobAdishEnAs Aald 1 Sari B Gopontion ahe! | owevers ?”

needed from a RGRbBEIMERLS m%inpcspm d@pt donstant eavth ¢he i blookxsspeed is
variations in the block itself, such as voids, which ng.é 10 influence the

deposi tion rat eadjusted as needed framcraieemingl st speedsio ¢ompepsata Jor
for effecting tOg &Hifibhs variations in the block itself, such as voids, which may

10 influence the deposition rate.

The invention further consists in apparatus for effecting the above

described method comprising means to cause said strip to travel at a

predetermined strip speed along a predetermined pass line, and further

apparatus for treating the strip sequentially as it travels along the pass

15 line, said further apparatus comprising, pre-heating means to heat the

strip to said pre-heat temperature, a melt-off depositor adapted to hold

said block and drive the block along an axis of the block at said

predetermined block speed into collision with said side of the pre-

heated strip, whereby said deposit is applied to the side of the strip, and

20 curing means whereby the deposit is further heated to a curing

temperature to produce an adherent, thermoset coat of paint on th?
strip.

The term “block®, as used herein, indicates a body that has a
longitudinal axis and a constant cross-sectional shape in planes

25 perpendicular to that axis. A rectangular prism is a preferred block of
that kind. It will be apparent that when such a block is driven axially,



descri bed nethod conprising neans to cause said strip to travel at a
predeterm ned strip speed along a predeterm ned pass |line, and further
apparatus for treating the strip sequentially as it travels along the pass
15 Iline, said further apparatus conprising, pre-heating neans to heat the
strip to said pre-heat tenperature, a rrelt-oﬁf deposi tor adapted to hold

sai d bl ock and rlve he bl ock al.on S of he bl ock at sai

predet er ni ned bl q('ssi)%%)ﬁ Wté‘Q:Gergg?BrP &'-!f@?ij@‘@i acg?énsptrﬁ flat strip,
heated strip, pf the strip, and
20 curing maa\rll\,{seﬁ\é\:h(a(j,}f&g‘f)‘ﬂ‘I 'ﬁ@ﬁggﬁégtt&] g@éﬂiﬂreérﬂﬁ“%c@ a curing
tenperature to produce an adherent, thernoset coat of paint on the

strip. . The term "bl ock”, as used her ei n, indicates a body that
has a | ongi t udi ABISameembadimenissotapparatds aceording-lo meaqwenhom ﬂlﬁas

that ki pd. 1t waa Sl darafius o5 fer Dobifrsy SieBulid cednd) Tof'
that Ts to say idprbagdiry U ihifial Bbpbkit oV rduBfmiiied ardachi te dubshibte

strip, the area of 1 npingenent  on I'p remal ns const ant

I n some enbodi negreaterf thapattedtusoversd drnoctupiede bynthet initial deposit. <®uch

further apparatus nay further conprise spreading neans for 5 spreading the
initial deposit SRFEAdING NAGAAS MAY LPMPHES A S:"I‘i‘@l%lﬂﬁt?étt%a e. eyer, tfakn

t hat covered or b e agi ng
may conprise a ﬁ%@“ﬁ%ﬂ%’?‘t‘ﬁ%b@ %@% %%S érgyl%‘é(a] tgrgﬂiréetﬁcghg ﬂgﬁﬁﬁ%g
means are provi dsutface DTTRbNniti depusiedr that Gepésic after it hasi bedn spreadoas!
or that deposit after it has been spread, as
10 the case may be. .In some instances the spreading and smoothing
means  may be present as separate items, whereas, in others, the

spreading means may also serve to smooth the spread deposit.

Indeed, in preferred embodiments of the invention novel spreading
means able not only to spread the deposit but also to produce a smooth
15 emergent coat of wet paint are provided. Those means may comprise a
single, smooth surfaced, power driven pressure roll bearing on the initial
deposit and pressing it against the substrate strip. The roll is preferably
driven so that its surface speed is not identical to the strip speed. Such
a roll acts as doctor means to spread the initial deposit, and, as a result

20 of its rotation, *irons* the deposit to produce a smooth surface thereon.

Alternatively dual function spreading and smoothing means may
comprise a gas curtain impinging on the initial deposit. Such a curtain
may be defined and directed by a nozzle or aperture extending
transversely of the strip. A gas stream constituting the curtain issues

25 from that nozzle and is controlled so that the curtain obstructs but does
not prevent the flow of liquid deposit through it.



10 the case may be. In sone i nst ances the spreadi ng and snoot hi ng
nmeans nmay be present as separate itens, whereas, in others, the
spreadi ng neans nay al so serve to snooth the spread deposit.

I ndeed, in preferred enbodi nents of the invention novel spreading- means
able not only to spread the deposit but als&:to produce a snooth 15
energent coat of wet paint are provigded, o] neans na rise a .
single, smoth surf '5@3' SBV!Bﬁtac!}qevetﬁep aQPPSF- OBe a%anMWraadmm

ariven so that 108 Snbbiad.abnsi Gullsy S Sofle bRtont Beldhp; escipihg e,
a rol | acts as therhoas 'Eeifodth E64AE0R ﬂiheslrgpt"ﬁhugeﬁpggerﬂ St thasafdrésa! !

20 of its rotation, "irons" the deposit to produce a s ace
t her eon. combmedxlspseadmg/ahd stnabtiing aneans Lreatel mtgatamayshectermag

Such a cur t aPn & PlonEGTadad ot liafinnali¥ Seading, atrtas, e S diiediasely
cur tain |'ssues SERCRYEL B Yuboubd okl p.°§A"3§$?oﬁ€%‘%8°{‘ﬁ? Iudt, pREor

obstructs but ddissontinuoust |nltialvaeposmefeédswntd theogaid piermant bead oand thb

In either instance, the initial 0s on reachi ng the spreadi ng
snoot hi ng means€56apHg $imooth %ﬁdE&WSrRalﬂbfT@ﬁbitescapl ng under them as
a snooth coat on the strip. Thus, in operation the aforesaid - conbined

spreadi ng and snoot hi ng means create what nmay be termed 5 a "plenum bead
of liquid paint exteyhe® ﬂféQﬁfaritit'ye oLl umummél ééﬁbs’ited materift §8 ledrhect! g

upstream side of those nmeans.  The rough and di sconti nuous initi
depOS| t feed® i sety theespraading eneans eaay spdeadnt to the edges of the strip but not
beyond. That is to say the spread deposit may coat the full width of the

strip, without there being any significant spillage.

Feed rate monitoring and control means are provided in preferred

embodiments. Those means are .résponsive to the size of the said

15 plenum bead, and adjust the strip speed or the block speed, preferably

the lattér, to compensate for adventitious voids or the like in the block
that would otherwise affect the deposition rate.

Thus the invention is founded in the appreciation that the rate of

deposition in a melt-coating process of the kind utilising a paint block

20 and a pre—heated substrate may be controlied by controlling the strip
speed and the block speed, pfovided the speeds are such that all of the

paint melted-off from the block is carried away on the strip. If that
proviso is not met, the pressure between the block and strip in systems
according to the invention will rise to the point where the system fails, by

25 shattering or adverse deformation of the block, or otherwise. That
proviso is unfailingly met if the initial liquid deposit is discontinuous, in

that further paint could always be carried away by a more nearly



escapi ng snooth coat draws paint fromit. Where the quantity of
liquid in the deposited nmaterial is correctly 10 set, the spreadi ng neans

may spread it to the edges of the strip but not beyond. That is to say
t he spread deposit may coat the full wdth ﬁL t he strip, wthout there
bei ng any significant spillage. eed rate nonitoring and

Cesponsi ve o MAnHBls, Fondsity Fefice” e stdiERC i eRalehion; 10e dik@nEndiogs

speed or the bl sitieRd. aprlaiegé idhhe Hi , Qeees N . :
adventitious voids or the |ike |ﬁﬂ#%%‘gpéiﬁ _ t athaguld othzggfggﬁgf?%ct
t he deposition ¢ampletely unacceptabldtand which rhashpreviously beericavoidetihat all
appreciation that .the rate of deposition in a nelt-coating process of
the kind utili s‘i"?ﬂsa pai nt bl ock 20 and a pre-heated substrate nay be
controlled by controlling the strip speed and the bl ock speed,
provided the speeds are such that all of the paint melted-off fromthe
block is cargied awaiceordifg 1ot the-invénfidiRtan initiaﬂyodiséentiguﬁﬁé d@ﬁ%sif, "or
pressure between the block and strip in systens according to the
invention will example a patehy ar sineaky ideposits is radcaptable)\at2leass vhiere theg
or adverse deforyation of e bl ock, or, otherw se. That rovisg is

nf ai | ngly. meraioresfid dial finctiof spreading, and $Ro0tRG means ATe Hped for its
that further pasmbséquernt AICMEALIBA, g@&&h?@ oYY ?ﬂsf‘ ?ré@éé'dbntrol made
continuous deposit, hence the stated preference for” di scontinuous

deposi tion, a pawdiableckythecinventioncover the deposit eata; dhdt 45 the amount of

10 liquid deposited per unit area of substrate.

Furthermore, in the continuous painting of metal strip by melt-
coating, it is sometimes desirable to use paint bodies of large cross-
section, so that bodies that are not inconveniently long may nevertheless
supply melt-off material for a considerable time. This permits desirably

15 long intervals between reblacements of spent bodies with fresh ones.

Obviousiy the width of the strip being painted puts a limit on the
dimension of the block cross-section that extends transversely of the
strip, and hitherto the dimension of the block cross-section that extends
longitudinally -of the strip (in its direction of travel), for given strip

20 temperatures, paint compositions and strip speed, has imposed a limit
on the minimum thickness of a continuous deposit that may be obtained
by reducing the wiping pressure. The invention overcomes that
restriction and permits longer paint -block dimensions in the direction of
strip travel than has been possible hitherto for a required coating

25 thickness. '



corrpl‘ etely unacceptabl e and which has previously been avoi ded at all

costs. 5 According to the invention an initially discontinuous
deposit, for exanpl e a patchy or streaky deposit, is acceptable, at
| east when the af oresai d dual function épr eadi ng and snoot hi ng nmeans
are used for its subsequent rectificati%n, because of the easy and

preci se control nad : ' b i Qv \: he deposit rate,
that is the anount o eldn??y’mﬁrﬁb%ggoé?%@gspgr ?%h?ag%g{.%ﬁ MEBF Rfe stock
Furthernore, i blodlesizes to)belgsatitotpaiat sibswat sfigs | Wi i
coating, it is sonetinmes desirable tpo use paint bo isegagy‘ﬁr\ggec}’%ggw of
section, so thMidhsdi es that are not inconvenientl y long may nevert hel ess

supply nmelt-off material for a considerable tinme. This permts desirably 15
| ong interval s between repl acenents of spent bodies with fresh ones.

Qbvi ously the #WQ&%W puts a limt on the

di nensi on of the OCK CT - - nds transversely of the
strip, and hitherto the dinmension of the bl ock cross-section that extends
longitudinally of the strip (inits direction of travel), for given strip

20 tenperafures, p&htwaynpbsexample,ann embedimeantd of hthe i atpewe ddesdribad
t he m ni 1 hi . ti : it th be obt ai ned

by educi ng  nEHE 15 Seadini w18 ASFER Sherslrutiamiliny Farence 1o the

restriction ancaméﬁyihgmw;_ gnt bl ock dinensions in the direction of

strip travel than has beenh possiDle hitherto for a required coating 25
t hi ckness. '

Figure 1 is a diagrammatic side elevation of a continuous, strip coating
production line according to the invention.

10 Figure 2 is a detail view similar to figure 1 of the spreading and
smoothing means of figure 1, drawn to a larger scale.

BEST MODE OF CARRYING OUT THE INVENTION
In accordance with the illustrated embodiment of the invention, a
steel strip 1, which is to be continuously painted on one side, is caused
15 to travel sequentially through a pre-heating furnace 2, a melt-off

depositor 3, a spreading and smoothing means 4, a curing furnace 5,
and a quenching bath 6.

The illustrated apparatué may be an integral, final part of a
continuous galvanising line, but more usually it is fed from a

20 conventional uncoiler (not shown) loaded with coiled strip from stock.
The coated strip emerging frofn the bath 6 is taken up by a conventional
re-coiler (not shown) and the line would be fitted with other conventional



The i‘ nvention

al so enables a relatively small number of stock bl ock

sizes to be used to paint substrate strips having a wde variety of

wi dt hs. BRI EF DESCRI PTI ON OF DRAWNGS 5 By way of exanpl e,
an enbodi ment of the above descri bed i nyention is described in nore
detail herei nafter with reference to the acconpanyi ng draw ngs.
Flgurellsa n u atin
production |ine accor'dl hgﬁt%?ﬁ%&*'ﬁ ) r?q{d q‘fégﬁ%g@r éiqtélr%&%égﬁ’l 'r\/
simlar to flgsmlp 1 of the spreading and snoot hi ng neans of figure 1
drawn to a |arger scale. BEST MODE OF CARRYI NG OQUT THE | NVENTI ON

In accordance with the illustrated enbodi nent of the invention, a st eel

strip 1, which is tg be continuously painted on one side, is caused 15 to
travel sequentiall yThﬁr dogemingr strip dt i isg prer-treated, ta rendepfit suitable for

Seé’ﬁihilﬁ{ g batdbaNing % RISNIAG ot o) BRIkt B, 0 a4t MOGKE b levenied”
1 TY e (BoncisRgiia hdpronaGBIHLT AR ofiese)Spbratont el e difvtdet’

strip from st opy. converitienalo tr gmﬁé p
by a conventlong w r e- Coi Fﬁe@ﬁotlrg own) mgg'gﬂ?éh?flnp eév%?lbd%gie ?atte é

with ot her congselventrtased primer paint in the usual manner, wherein the strip with a

10

15

20

.25

liquid coat of primer paint on it is passed through a conventional curing
furnace to drive off the solvent and cure the primer. The primer coat is
preferably very thin, preferably about 5 microns, and so requires
relatively little solvent to be used in its formation. Alternatively, the
primer coat may itself be applied by a melt-coating method or apparatus
according to the present invention.

The primed strip emerges from the primer curing furnace at a
temperature at least approaching that required for the melt-off of the
solid, un-set paint composition. Indeed, in installations where the strip
proceeds directly from the priming station to the finish coating station,
the priming furnace may be controlled to ensure that the strip leaves it at
an appropriate temperature. More usually, however, the primed strip is
passed through a dedicated pre-heat furnace 2 to attain that
temperature, which is preferably within the range of from 160°C to
240°C, and then passes to the melt-off depositor 3.

The depositor 3 comprises a chute or guide 7 locating a block 8 of
a polymeric, thermosetting, paint composition. The block 8 may be
secured to a threaded shaft or feed screw 9, for example by a fitting (not
shown) embedded in the block 8 and fixed to the lower end of the feed
screw 9, extending through a ring nut 10. The ring nut 10 may be



adj uncts, such as accumul ators and neans to nmaintain tension in the

strip. The incomng strip 1 is pre-treated to render it

sui table for receiving a finishing coat of paint, that is to say it
woul d be levelled, 5 cleaned and probably imed. Al of these operations
may be effected by conventional neans. particular, the strip may be

Phe strip w ¢ Holptet byl watae {1 aiveh, BE o yeBpigsnied meRIES. | MREECI
conventional bcRSB is dr N&rﬂg% éeyuérdn/wmf thé tetripol \eﬂohgat@l longitudinal axus

priner. The primer coat Is erably very thin, erabl y about

m crons, and sat aqredetermined sbeed\that(dlepeﬂds enltherspeed o theeniotor 125
f or mat i on. Al ternatively, the prinmer coat may itself be applied by a
mel t-coating nethod or apparatus according to the present invention.

at 1 Gast  appr oachi AtV 108 Sl br Bl mpt WiiRodHll i FR°HRK. ©
o oceeds. it octiy 11 S, ST Teotost orSter prpleleniee) i I6ad distibuting

toat I ng StAton

the prining f%l&!éethmoﬁerﬁ ts”uﬁiliilwbéar apow' the block lendstpuish iteforavardt byt

an appropriate tenperat ure. sual 'y, however, the primed strip is 20
passed t hr ougbvercomiingatheal frictionalaestraintace 2 to attain that
tenperature, which is preferably within the range of from 160[err]C to
240[err]C, and then passes to the nelt-off depositor 3. The

oo Smer e, o bobel 1 i Fftor 44 8y pEP ARG Y eBrRinoter prvicing
an output voltage signal which may be compared with a fixed reference
10 voltage, and a damped controller responsive to the difference between
the tachometer signal and the reference voltage may adjust the motor
speed to bring the difference to zero. That is to say, the motor may be
part of a conventional servo-mechanism with feed back control, and the
reference voltage may be set at any desired value to produce a
15 corresponding fixed speed at which the block 8 is driven against the
strip 1. That predeterminéd block' speed is set to suit the desired
coating thickness, as described more fully below.

The strip 1, in contact with the block 8, is hotter than the glass

transition temperature of the polymeric material in the block, and thus

20 uncured paint corhpositioh is melted from the bottom of the block and
carried away by the strip as ‘a deposit 13 thereon. The rate of melt-off

is affected by several parameters, including the cross-sectional area of

the block, the paint's composition and the strip speed and temperature,

but where all of the foregoing are fixed, as is preferred in the present

25 instance, and would be so in a normal producfion plant, it is then
determined absolutely by the block speed. Likewise the quantity of



25 secured to a threaded shaft or feed screw 9, for exanple by a fitting

(not shown) enbedded in the block 8 and fixed to the | ower end of the
feed screw 9, extending through a ring nut 10. The ring nut 10 nay be
rotated by a worm 11 driven by a variable eed notor 12. Thus the bl ock

8 is driven into.collision with the strip *®along its |ongitudinal axis

d i j .
Al tornat i vel v, 90 BARF depoSefl 3867 g Aed oF SRS R GBI bdha, g
the end of theblookdspeedw, or, for preference, a load distributing

pl ate thereon, may sinply bear upon t-he bl ock and push it forward by
overcom ng the frictional restraint. In use the notor 12 nay be

f i shed with a taghonet | di| t put  t ' I '

may. bo conpar ed i ¢ 1 SXPPAEtS RRURGCIor e BIESRTE inysiion dawpsdonndthaf He:
com: s ! _

ot brence vol « ShanLTEHORE BRFaREfbrs, inclifingE5irRTSpeEd) diR oritant Hen

zero. That bs the sblockt lspesdt anayabebset to pproduce a cdiscentinaoas$, patchy,
servo-nechanismw th feed back control, and the ref erence voltage

\tm Sﬁt ﬁt glny streaked ok flacked gepasiicwhenein the irdividual npatchesd ok ”I%%/
block speed i o0 B, SeEhRpRAYgRabrl JFattern 1kt Wheteln' oble, Heteth °HBbERY .o
more fully bel ejeasured over an ardie tivat’ isPlatge ity eBRiprisor Wit Bach! pitthSr i S

hotter than the gl ass transition tenpéerat'ure of the polymeric material
in the block, steakhis undformmcil seemsi firom ohsesvatiom, thatpdinkin smail ateas

bott om of t1 ¥ %lchﬁg g&%act face of the block protruding therefrom is pressed against
the strip, and is thereby melted and carried away. Those areas then
appear to become recessed and contact is transferred to other small
areas, and so the process continues, with contact points shifting

randomly but evenly over the whole block/strip interface.

15 In a given situation - an appropriate block speed may be
determined by calculation. Indeed computerised control means may be
used, wherein a signal proportional to strip speed is applied to a
computer as input data enabling the computer to calculate the
instantaneous block speed required for a given coating thickness and to

20 set the servo reference voltage, and thus the predetermined block
speed, accordingly. For preference the finished coat thickness is within
the range of from 3 to 25 microns, preferably about 15 microns, and
coats of this thickness cannot be applied feliably as initially continuous
deposits by methods and apparatus according to the pr ior art.

25 The block 8 may be of any high solids, thermosetting polymer
based paint composition wherein the polymer has a glass transition
temperature appreciably below convenient operating temperatures for



carried away by the strip as a deposit 13 thereon. The rate of nelt-off

Is affected by several paraneters, including the cross-sectional area of
the bl ock, the paint's conmposition and the strip speed and tenperature,

but where all of the foregoing are fixed, as is preferred in the present 25
i nstance, and woul d-be so in a normal prodd@&ion plant, it is then

determ ned absol utely by the bl ock speed. Likew se the quantity of

liquid paint dBRoRia-dipated strip. aAppropriaie: polymers dnclude palyestene silloonene
bl ock speed. n experinments |eading ta tion jt

was found t hatMpdified '£q||YE$F@rrrerﬁ9Q3Wed ﬁ‘aﬁyﬁﬁet é’f“?lat'?‘ﬁli‘[ﬁ?ﬂ?eglgéayégep
it Scont nuous Urefame resins e dAfes HreBE e poslt Cwhorein the

i ndi vi dual patches or streaks forma seem ngly random pattern but
wherein the pattern density, nmeasured over an area that is |arge by
conparison w th eactheadiscontinuousstliqrad, depositi iofr paintt coempesitionot@ thus
observation, that paint in small areas 10 of the ﬁfntacl face of the block

pr ot r udi ng & hdPEmeshonsthe &tepd dgdhes: spread iaver; the, entise steip: suriase, and

Cont act T's ¢ andaRERlsy HncoRetiiny 4 spreadiaiBho mBRfiiAG sheGRS 2" °

continues, with contact points shifting randomy but evenly over the
whol e bl ock/strip interface. 15 In a given situation an appropriate

bl ock speed may be The @preadingedamy smicothirig omednsided ea préssure
control neans may be used, wherein a signal proportional to strip speed

is applied to @I 14, withh@ teugh, firply resilientnsmaoty, elastomerie surface layer,
Chl Cinase an werking® i EGGREROR' dith WK Up'roihs.*" The' Btk Uit
10 provides the reaction force enabling the pressure roll 14 to bear against

the depésit.

The pressure roll 14 is power driven and may rotate in either

direction. For preference, however, it is rotated so that the part of its

curved surface contacting the deposit moves in the same direction as

15 the strip 1 at a speed that is about 1 - 20% that of the strip. This has

been found to produce a very smooth surface on the emergent paint
coat 16.

As may best be seen in figure 2, the discontinuous deposit 13

feeds into' a plenum bead 17 of liquid paint that is established by the

20 pressure roll 14 immediatély upstream of itself. The plenum bead 17

normally extends just. to the edges of the strip 1 but is very small (ideally

zero) at the edges. The coat 16, of the required predetermined

thickness over the entire surface of the strip 1, is drawn from the
bead 17 and emerges from under the pressure roll 14,



20 éet the servo reference voltage, and thus the predeterm ned bl ock
speed, accordingly. For preference the finished coat thickness is within -
the range of from3 to 25 mcrons, preferably about 15 m crons, and

coats of this thickness cannot be applied regiiably as initially contlnuous
deposits- by nethods and apparatus accordin othe pr ior art.

it Sﬁﬁpﬁs[r?.yoﬁevﬁerc&?% BhaE lsEF o, SHEE; Glepidfant Bhnsor 18" e

tenperature appiRAided ;\pbﬁi&m&oménf.ﬁat ot PHHE bedd 'FTP S Pretéfibl Ofwo such

the pre-heated strip. propriate polymers Include polyester, si
nodi fied pol yeshsors amwovmédflom dispesed atfor near «dacke edgedof thei st fme

resins and m xtures thereof The di scontinuous |iquid deposi

pai nt conposi t wherezhenbead isf ideally bﬁfetlynde;ectable |Suchesemnr6aebmpﬂset aa
aroot hi ng. nBan@MIter and a receivere g RHeR, NG Sateiehlares Heamcand hoe
St ace | ayer , FEC8Iveg Torotiicds™ aby diburicsl, Ydnh Heshve froiche ighe Fofeitel™
Dt “ngai ot BEEK 86, (G Thi ebeigEs Myhn and ot ot Ligtal
driven and rraythalt ig produeed haaries with the distance of the target from the emitter.
If those sensors detect an oversized or an undersized plenum bead their

10 signals may be utilised to modify the block speed of the block 8. In the

present instance those signals may be used to modify the reference

voltage of the servo system including the motor 12, to thereby reset the
controlled speed of that motor.

In the event that the signals from the two sensors 18 are not
15 equal, indicating that the bead 17 is not symmetrical across the width of
the strip 1, corrective action may be taken. That action may amount to
adjusting the loads applied to the ends of the pressure roll 14 to modify
the pressure distribution on the deposited paint and/or adjusting the

- position of the block 8 Iatérally of the strip 1.

20 If the spreading and smoothing means comprise a gas curtain
their operation depends to some extent on factors such as the fluidity of
the coating material at the temperature pertaining and like external
parameters specific to a particular operation. it-also depends on internal
design factors of the spreading and smdothing means, namely the width

25 of the nozzle, the spacing of the nozzle from the strip and the gas

pressure. In practice, where the external parameters may change from
time to time, it is convenient to adjust the gas pressure and/or the



direction. For preference, however, it is rotated so that the part of its
curved surface contacting the deposit noves in the same direction as 15 the
strip 1 at a speed that is about 1 - 20%that of the strip. This has

been found to produce a very snooth surface on the energent paint coat
16. As may best be seen in figy® 2, the discontinuous deposit
13 feeds into a plenumbead 17 of liquid paint that is established by

the 20 pressumbzaié Ispacingnfeomativ strip torsuitpy and iinspreforrédeembodimems dtHg
normal |y extends just to the edges qof the strip 1 but is very snal

g { \
(ideal ly gas spreading-and graoothing m@&nslw% adjustable-iquthase respects.
pr édet er m ned t hi ckness over the entire surface of the strip 1, is
drawn fromthe bead 17 and energes fromunder the pressure roll 14.

14 A con ' I : Msp! . be
provided to noni ;oﬂ?ﬁeﬂﬁz%ég@ﬁmggﬁﬁﬁé%#%r@? gﬂﬁﬁ%y&?\?\g%éﬁ"mc In
sensors are prpreicticd. tirnadahesitsied and Cthenspteading wﬂpsﬁioéthmqtmbané are
where the bead is ideally barely detectable. Such sensors conprise an 5
enitter and a pesitioned. sohdhati there ésri insufficient dlime |for eliquidadeposit 18 to
recei ver prodyces an el ectrical sjignal derjved fromthe |ight reflected

ect 1 e 1.1.9
back from the INGFRASe Imyiseesity,chY| crpss-dinKing,udot Ae signiicant axteny hefore
that is produ ' ' i get fromthe emtter.
I f those sensﬁgcﬁégﬁe%m%%&%ﬂma}%ﬁd pl enum bead their 10
signals may be utilised to nodify the bl ock speed of the block 8. 1In the

present instance those signals nay be used to nodify the reference

vol tage of the serviporsemerginguftony theespreading 2and smbething meatris 4h¢he
control |l ed speed of that notor. = : . L.
- coated strip travels through the curing furnace 5, wherein the coating is

10 heated to a curing temperature of say 220-270°C, whereby it is cured.

The cured coat of paint and the strip may then be quenched by
passage through the bath 6, or otherwise cooled to room temperature
for re~coiling and removal as finished product.

It will be appreciated that the illustrated embodiment of the

16 invention described above is but one example, and other embodiments

showing considerable variation ip detail lie within the scope of the
invention. ' '

For example the ‘mechanism for driving the paint block into

collision with the strip may take any form consistent with the provision of

20 a predetermined block speed or feed rate as distinct from a
predetermined applied pressure. =

There may be a plurality of closely adjacent depositors, and
means to bring one into operation while the other is being recharged

and vice versa.



In the event that the signals fromthe two sensors 18 are not 15 equal,
indicating that the bead 17 is not symetrical across the w dth of t he
strip 1, corrective action nay be taken. That action nmay anount to
adjusting the | oads applied to the ends of e pressure roll 14 to nbdify
the pressure distribution on the deposited I nt and/or adjusting the

posit1,0n of the bl opkeSriugibhy 16F thAgstid el blo orwayd, i 5! BBposiir

spreadi ng and snoot hi ng nmeans conprise a urtarn _
depends to soratherwiss shmilaatoathe Hluetrated txarhpld,ciriay ebmprise &' Bgtmiats
material at the tenperature pertaining and |ike external par aneters
specific to a Qrahydeaulic thruster iunderl theaicontrot fnaspositiont sensdr varyingethan
factors of the spreading and snnothi§a1neans, nanely the width 25 of the
nozzle, the s ing Huid pressdre 180 asctet PNEUER dCORStafts speed ofeblack.
In practic external paraneters may change from tinme to
time, it i?c%&%ﬁﬁt'to adj ust the gas pressure and/or the '

nozzl e spacing fromthe strip to suit, and in preferred enbodi ments, the
gas spreadi ng and snoot hi ng neans are adjustable in those respects.

It should be enphasThedetrhay bédwdy devices i seriesofornsprigading and smoothinge
the depositor 3 and the spreadi ng and snoothing nmeans are 5 positioned so

that there is thesdnitiali paint tdepositr namglydaacppsireans spreaderi followed by a
vi scosity, by sl inkin tR a sjgnifican t pefore -reachin
the spreading éﬁ@ i ﬁ&%ﬁﬁ%. IP'the' 698t ﬁ%ﬁﬂ’%ﬁeﬁfﬁ AP ﬁﬂ?fepﬂ@ they
spreading and’ §{#pt Bolty SrAdnate B a single supply chamber, although for
10 preference the gas pressure to each would be independently adjustable.

Where both sides of a strip are to be coated the depositor and
spreading and smoothing means would be duplicated, with one of each
on one side of the strip and the other of each on the other side of the
strip. In this event the strip may be arranged to travel vertically between

15 the pair of depositors and 'between the pair of spreading and smbothing
means. For preference the depositor and the spreading and smoothing
means on one side of the strip are respectively in register with those on
the other, so as to cancel the forces applied to the strip. Also, opposed
gas pressure stabilisers, of the kind commonly referred to as floater

20 pads, one on each side of the strip, may be used. to stabilise the strip
track, and, if gas curtain spreader means are used, each curtain nozzle
may' conveniently be one of the pressurising nozzles of the floater pad
on its side of the strip.



coated strip travels through the curing furnace 5, wherein the coating is
10" heated to a curing tenperature of say 220-270[err]C, whereby it is

cur ed. The cured coat of paint and the strip may then be

guenched by passage through the bath 6, or otherw s
tenperature__., for re-coiling and renovalias finished mﬁm u I"mmrﬂ)m,
It will be ShPtBBFated that the illustrated enbodi ment of the 15 N nwsent<i on

descri bed above is but one exanple, and other enbodi nents show ng
consi derable variation in detail lie within the scope of the i nvention.

For exanpl elt he Aendthod ot contrinucuslyhpaiatihgbhtckeastoa partceflasi on
with the strip . form consi stent w e, I Sl 20.a .
pr edet er mi ned br%%iégpﬁle%r%lr(i? eed % °é’%-§’§ Ps?%%g#gf 'rsg%?é ﬂs)nuehls“'g a
predet er ni ned apPre¥ECsRtEking olymer based paingr comppsbtignphavingty of

closely adj acentgIe@ostamSit foll temperBe,! eohbrigiAgetha! 8tEpS’ ¢ Pre-
whil e the ot her ei ng, rechar

| ed and vice versa. :

The mechani sm f otrlé?€+ﬁ%?‘;lh@ ¥ | Gk §bRAREE ™ fa‘eﬁ)éataggggpf.gre aboye 3rif se

simlar to the ilessrbrzmbibimuﬂtgmp&qaunmmprpsgiagpnhenpthehegtearstrip

hydraulic thrust pf) ugles piescOlbk Mled stk BOTpked? 389%3hg" 8" ¥oifa Bfock

operating fluid ?ressure S0 as to ensure constant “speed o | oC

nmovenent . 8) of the paint composition along an axis of the block (8)
into collision with said side of the moving strip (1) at a
predetermined block speed to cause a liquid deposit (13) of
said paint composition to be melted from the block (8) and
carried away from the block (8) on said side of the strip
(1), and thereafter further heating said deposit (13) to
produce a thermoset coat of paint covering at least said

part of said side of the strip (1).‘

2. A method according to claim 1 comprising the further step -

of smoothing said deposit (13) prior to the further heating
thereof. ' '

3. A method according to claim 2 comprising the further step.
of spreading - said deposit (13) so that it ddes extend
without interruption from edge to edge of the strip (1)
prior to the smoothing thereof. '

4. A method according to claim 3 wherein said block (8) is
narrower than said strip (1).

5. A method according to claim 3 wherein said block (8) is as

wide as said strip (1) but said deposit (13) is
discontinuous. ' '

6. A method according to claim 3 wherein said spreadinéris
effected by spreading means (4) producing a plenum bead
(17) of said liquid paint composition extending from edge
to edge of said strip (1) and wherein said block speed is



There may be two devices in series for spreading and snoothing  the
initial paint deposit, nanely an upstream spreader foll W““““m.
downstream snoother. In the event that both are gas curﬁ H “uu ey
both emanate from a single supply chanber, although for«10c prief érerfice’t he

gas pregsure to each woul d be i ndependentlgy adj ustabl e. VWher e
both sides of a strig are to be coated thé depositor and spreadi ng and
snoot hi ng neans2fdustedeagupedatctic maintair aff keast a part ofc sside of

the strip and tpaepulChbeal gi? Qe thuﬂgéﬁﬁtfﬁfgycﬁoﬁé%hnt sfidip. In this

event the strip may be arrariged to travel verti |y between 15 the pair
of depositogs and_b en the pair, of t eadi angd snopt hi n ns.
For preferehtce 3h@£§§§§sPF8Praﬁagtﬁe gigéﬁd n %ﬂ%lgn%%}%iPﬁﬁk of on
one side of thepdtemum beadr €a7¢ctonprises eaghsbﬁrtw@téndhpartinns théref
ot her, so as todaagggngﬂgﬁéfg?ﬁgﬁkgggghgg Le %Bséigflp. Al so, opposed

gas pressure stabilisers, of I 'nd ~conmon rred to as floater 20
pads, one on each side of the strip, used to stabilise the strip
tf

may_ be
track, and, QﬁﬂQHﬁ|f9§bﬁ@&&@ﬁiﬁﬁa¥§eaﬁﬁtﬂgéd?feﬁéﬂiﬁuit%@WPF&E%HQ;
may conveni ent | mezn=ots efadsee spIASSEHip 10) Nedzteavel abeaf ppedSterithed

on its side of t Strd . 7 ai ns:
TN et hod of RAE (TFERY plond,A RESIPtPERLPSd BaFE Bing, and REGELTC
side of a novi nfPRRAFAYME Lan tineatinguthei strgpa(l) semuenbially res pittyner
based paint conposdveXd) d¥DH kR pass line, said further apparatus

comprising, pre-heating means (2) to heat the strip (1) to
said pre-heat temperature, a melt-off depositor (3) adapted
to hold said block (8) and drive the block along an axis of
the block (8) at said predetermined block speed into
collision with said side of the pre-heated strip (1)
whereby said deposit (13) is applied to the side of the
strip (1), and curing means (5) whereby the deposit (13) is
further heated to a curing temperature to produce an
adherent, thermoset coat of paint on the strip (1).

9. Apparatus according to claim 8 further comprising spreading
means (4) to spread said deposit (13) across said strip (1)
from edge to edge thereof.

10. Apparatus according to claim 8 further comprising smoothing
means (1l4) to smooth said deposit (13).

11. Apparatus according to claim 9 wherein said spreading means
(4) produce a plenum bead (17) of liquid paint extending
from edge to edge of said strip (1) and further comprising
feed rate monitoring and control means (12, 18) responsive
to the size of at least a part of said bead (17) for
determining said block speed.

1l2. Apparatus according to claim 8 further comprising dual
function spreading and smoothing means (4) comprising a
power driven pressure roll (14) extending transversely of



glass transition tenperature, conprising the steps-ef-pre=—"""heating the

strip (1) to a pre-heat tenperature above said gl as
tenperature, noving the pre-heated strip (1) at Mﬁgg “’““EW\“ rip

speed, driving a solid block (8) of the paint co @l ong *an axi s
of the block (8) into collision V\nthmld side of the.noving strip (1)
at a predeterm ned bl.ock speed to cause a liquid deposit (13) of

sai d paint conpasid istrip (e rm{dqa e tbepbéﬁﬁku§8}x 884a depésiti ghpvay

f he bl ock d d h f
ftrJ?tmhtereheaflcnga"?al d fé%{)sﬁlfl o t‘é S“BPgﬁﬁ(‘;an hey ﬁ‘gEt egggt;‘g“;“ﬂr‘é? nt

covering at | edshe pepsure p:ﬁtsalfd pxiegsarderol 1t (243trip (1). 2. A nethod
according to claim1 conprising the further step . of snoot hing said

deposit (183. prmsaz.tactdéwaéwf&ﬁ{ hﬁﬁtdl'&‘im 12, WHeredh g:hgt SrfC6F%he
according to clal risjng urt her “sfe 8 saird
deposit (13) sd "Pﬁ%ﬁc‘?t ngc%%l%ﬁ’@ﬁ?“re rojilt K&ﬂs F%P%Bﬂgoﬁaﬁﬁoﬁgﬁ?ﬁ%@tt 0

edge of the str(i3B) boves imriis damd [Girestibhi ag ther etrip 41)Aatieahod
according to C'%é‘é@ dPessip sald %U ”qﬁa@)of the str'l rr( \5\? than said

strip (1). met hod accordi ng aim erein l ock (8) is as
wide as said strip (1) but said deposit (13) is dlscontlnuous 6. A
met hod according to claim3 wherein said spreading is ef fected by
spreadi ng neans (4) producing a pl enum bead (17) of said liquid paint
conposition extending from edge to edge of said strip (1) and wherein
sai d bl ock speed is a



18 adj usted as needed to maintain at |east a part of said pl enum
bead (17) at a substantially constant size. 7. A method according to
claim6 wherein said part of said pl enum bead (17) conprises each of
two end portions thereof adj acent the _edges of said strip (1). 8.
Apparatus for effecting the nethod of cl 1 co r|5| means to cause
said strip (1)cdéeriNvous MELTaCOAFINGEMBIHOR AND APP ed along a

pr edet er mi ned NasS , and further appar at us for treating the strip
(1) sequentiaﬁ " travels along the pass line, said further

appar at us conprising, pre-heating neans (2) to heat the strip (1) to
said pre-heat tenperature, a nelt-off depositor (3) adapted to hold
sai d bl ock (8) and Amegthddef Woptinualisiyopainting onefside oft aenovingksutsstrate
sai d predeterm ned bl ock speed into col lision mnth said. slde of the

pre- heat ed st ringtaligtrip (ﬂm&mg astharmosetting Rolyner Pasad paint:compesitione

Furt her heat e dpPHSea R NARRG, R Eiﬂé i g Bffidag findEdJa o i pro-fat

t her noset at 0 | P P fspbetai@6 oot t pdihpi M
8 further gsé)rrptﬁ?é ﬁlgdtgt)er egglbgg Slhb g%\suas:(;;t{o spregg‘isal d depggletcp 12)

across said stcompoBjtion, drivirggn adgelid oblotke(8) hof ctite paint epmposttion into
accordlng to claim8 further conpr|5|n ot hin an to snD th
sai d deposit (ﬁ@i)“smn with the Step, n‘\%@’“ﬂ%‘g blpgk Q@%‘féﬁgrp g liqu id
spreading meangaing to bé%e&éﬂdl‘t'ﬁﬁ\ f’né"b‘i’d&l(‘hﬁﬂa&béli'gd t8fthe! stHpcatPai ptacisely

ext endi ng

controlled deposition rate. The deposit, which for thin paint coats is
10 discontinuous, is then spread over the surface of the strip by a pressure

roll (14) and emerges therefrom as a smooth cqat of wet paint. A bead

of liquid paint (17) builds up on the strip on the up-stream side of the

pressure roll and the block speed may be adjusted in response to the

bead size. The emergent strip then travels through a paint curing
15 {furnace (5) and a bath (6) to complete the process.

Figure 1.



from edge to edge of said strip (1) and further conprising feed rate

nonitoring and control neans (12, 18) responsive to the size of at

| east a part of said bead (17) for determ ning said bl ock speed.

12. Apparatus according to claim@8 further conprising dual function
spreadi ng and snoot hi ng nmeans (4) conprifyfg a power driven pressure
roll (14) extending transversely of said strip (1) and
adapted to press upon said deposit (13) and a beetqrp—reanes—{+s
supporting said strip (1) against the pressurg of Fbaid pressure rol
(14). 13. Apparatus acedrding to claim 12, wherein thht part of t

surface of said pressureyroll (14) contacting said depbpsit PV S
in-the sane direct¥on as\the strip (1) at a ¥%ﬂ3§1\w from1 0% { hat
of the strip (1). = '

FIG 2
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