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‘desired final coating weight were to be dragged  zone. .Referring to Figure 1, a guide roll 28 : ‘
out because of excessive fluidity, the need for contacts the strip below but ad)acent the bath 1
regulating the coating metal temperature to. surface and applies a force to the strip which ' 3
40 obtain proper drag out of coating. metal would "may cooperate with an upper guide roll 30 to 105 . 4
be clear. However, the smoother finish re- control positioning of the strip. : 40 8
ferred to is achieved by virtue of acting on a The guide roll 28 is preferably freely rotat- §
substantial excess of coating metal over and able and not.driven. Both guide rolls 28 and 1
above the minimal required -merely to meet 30 makec ontact with the strip as close as 5‘.
45 coating weight specifications by holding back possible to the coating control zone without 110 : .13
some coatmg metal, interfering with the coating operation and ‘the 43 o
In practice it is not possible to maintain coating surface; respectively. In the latter case, . . st
true perpendicular impingement of a heated with the roll 30, heat is removed from the’ lse‘
gas at all points across a strip because of slight strip-after exit from the coating control zone. . el
50 variations in strip contour resulting from Cooling air or wet steam from a spout 32 is 115 | St
earlier steel rolling steps. Also while a ‘per- wused to solidify the coating before contact. o t"‘
pendicular disposition is desirable, slight vari- with the guide roll 30. An important feature, 50
ations of a few degrees, at the most 5° above reasons for which are not fully known, is - hal
the perpendicular, are acceptable as introduc- that upper roll 30 can be positioned closer to equ
55 ing a minimum of difficulties. Also, in some the bath with the jet process of the present 120 Inc
situations a slight angle below the perpendicu- invention than is possible with ceating control e O
lar (in the direction of strip travel) gives rolls. For example, when wet steam is dis- -_55 Is 1
results comparable to perpendicular disposition.  charged from the spout 32 to minimize spangle to -
Also more uniform edge coating can some- formation by rapldly solidifying the coating, as ; take
60 times be obtained with a nozzle perpendicu- described -in British Patent Application No. 125 the
lar to or slightly inclined below the perpen- 14207/64 (Ser. No. 1,057,533), the spout i 60 ing
dicular to the direction of strip travel, There- can be positioned about five to six feet above bath
fore, the term “substantially perpendicular” as the bath rather than the customary eight to ‘mus
used herein to denote the angle of impinge- twelve feet above the bath used with coating - M
65 ment, mcludes impingement within the range . control rolls, The gulde roll 30, which is 130 L prefi
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Coati ng Wei ght
(oz./ft.[err])
TABLE |||

- npighgenent , st
abOllﬁng_/ 4" . The coating nmetal tenperatures .at. the exit side of the ba

' heﬁ d at or near * -825F. despite wi de changes in strip heat addedRLO .got
i changes in steel nmass introduced,. o ' B . n
on 1o Run—11 Strip TP Rhess - - 30018
) position@l Og@it distance (fricric lfee)feet) ventidbilr | paldihiding _spelter  includes, :
g 00«\];57 above the t 32, can thcgl_bc corrcs) d-  alumi qnn?dl:bf@)-ns and 1mpump!s\'fetjgcr5t eam . -
; ingly closer to the bath, ﬁcause of this, the cent lead; antimony, ium, etc, - e
Pr éSS!JI‘ €  roll 30 is more effectivtin obtaining the _and“h3s a melting temperature“in the neigh- .
(I'h. /1 n. perdedied strip placdifeht! i ik dinplwRant Phoathddl & 790°F. The temperatur® of zone 70 :
26 . control ZoR@. ' .. .: .- 20 is maintained inQ range of fotighly/80OPF €I 1] ): .
Speed of Li nghzjh Ftrlff the: guide roll 28 is positioned otgPB60°F., dependent on. th@ (product, and is 180 E~
oPpge .as CII? 16 the nozzles 24 and 26 as possible oftabilized to avoid chapges) sgreater ' than 0.97 ¥
Cogti ng V\eiyifbus disturbing coating weight control; for “roughly 10° to 20°; e.g. dround 25“1F ‘o ;
(0z7./ft.{oerexdnjple, scven dPr&ghtlGihchésObdldw the 840°F. is preferred for most of tof yssﬂat B N
Sheet s . nozzles 2@@&1(1 26, with the ttjzpehof Lhe roll rtgﬂ!ldp&d_ galya::';z;ll] productvzi.0 Inhstabilizinﬁ i
‘ : iegged a i tp three inches bepegth miperatursy ¢ Eane \g0i -in tempemat coat i n
Viarlehouse G URREce b:@ﬁowfﬁ%@ beop feﬁq%% hprﬁyggﬁfl’ it obHelsBmeY st f aces, . k
l'i ght coat !b@gopﬁh;&ﬁ ! amic aﬁ/a(nli g, ge et the zo%% )'and. the remaindeﬁ'o N
the| striys ipsesane désiglr i | y cl oser "to the ¢ baeR OF the steam pressure gan _
: S - The coating weight control equipment is - Figure 3 shows a front elevation, partially .
shown in more detail in Figure 2. The strip in section,. of coating ‘apparatus in which a_
X 18 passes. upwardly from the sink roll 22 in fluid coolant tube 50 is submerged in the coat~
) contact with the guide roll 28 and between ~ing bath 16. In practice a plurality of such oo
. 20 the nozzles 24 and 26. The nozzles are sup- . tubes can be used to define a zone of tem- 85
. ported in slides 34, 36, 38 and 40, which perature regulated cooled spelter. For safety
permit the nozzles to move towards and away purposes the tube 50 may be surrounded by a -
from the strip. Adjustment gearing 42 and - conduit 52 containing a heat -conductive
o 44 is connected to .each nozzle for. selection - material 54, such as molten lead. Flow of fluid .
25 of spacing between each nozzle and the 'in the tube 50 is controlled by a valve 56 90
' adjacent surface ‘of the strip 18, The adjust- and may be responsive to temperature ‘con- -
ment means are mounted on both longitudinal trol apparatus 58 which. receives signals from
' ends of the nozzles, arc calibrated and are a temperature measuring device 60, Water is
5 adjustable from the same side of the equp- a preferred coolant. = - ;
30 ment. The nozzles and slides are supported - A .superheater 62 controls the temperature 95
by frame members 46 and 48 which are of a heated 8as, such as superheated steam or
separable to permit installation of the equip- air. Temperature of the heated gas is prefer--
: ment without cutting the continuous strip. ably held substantially constant with varying _
00 The frame member 46 also supports an arm flow demands.. In - practice, a temperature
35 49 which holds the bearing for the- guide. around 850°F, is preferred but satisfactory 100-
© roll' 28. The lateral movement of the strip operation can be cbtained within a range of, =
18 between the sink roll 22 and the guide roll roughly, S00°F. to 1500°F. Temperature
28 is cxaggerated in Figure 2. In practice, a measurements at an indicator 64 can be used
105 shaping and placement force is applied to.the to automatically-centrol fuel flow to the super- .
. 40 strip 18 by a lateral movement of the strip-. .heater 62 to maintain the gas temperature at 105
* .18 of around three inches between the sink’ the desired constant value. "
roll 22 and the guide roll 28. An oppositely . The pressure at the nozzle 24 or 26 cannot
. .~ directed force may be applied at the roll 30. e conveniently nicasured without disturbing .
110 The strip 18 moves upwardly along a sub- the coating. Pressure measurements read at a - .
43 stantially vertical path since any lateral off- control meter 66, or a similar location, give 110 =
setting is ‘minor compared with the overall satisfactory -results- once relative values for a . .
l;ngth of the longitudinal path between the -given installation are established. ‘A valve 68
sink roll 22 and the top roll 23, usually forty controls -the pressure of the heated '-gas
115 to sixty feet, or more, _ . _ delivered to the nozzle 24 and is responsive .
50 The guide roll 28 is spaced seven and one- to sglegted pressures”at the control meter 66. 115 ° -
. half inches from the nozzles 24 and 26 in the A similar ‘control is provided for ‘the nozzle
cquipment shown. This spacing can be fifteen . 26 and substantially equal pressures are used
inches or more above the roll' 28 dependent on both surfaces of the strip when equal coat-
120 on a number of conditions. However, the object .ing weights on each surface are desired. -
55 is to position the rozzles 24 and 26 as close.-  For automatic coating weight control, a non- 120
- to the guide roll 28 as possible in order to contact coating thickriess measurement device, -
take advantage of the planar configuration of such as a beta ray back scattering gauge 67 is
the strip imposed by the roll 28, In position-. positioned on each side of the .strip 18.
125 ing the nozzles however, turbulence of the ‘Thickness measurements from the.beta ray
' 60 bath and return of coating metal to the bath gauges are delivered to coating weight control 125
must be considered. . . S - apparatus 69 and coordinated with the selected -
Molten galvanize coating on the strip should coating weight to. vary .the ‘pressure delivered
y preferably be above 800°F, at the time of con- -to each coating weight control iozzle or con- - .
v 130 tact with the coating control jet. Composition .trol the spacing between each nozzle and
65 of the galvanizing spelter may effect this; con- its respective side of the strip 18, Control 130
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be increased or both. In

changlng 10 5 nozzles and the steam pressure on each nozzle

Ta T, Les |s preferredlas_showmd is _about the sane. In

oty emmww‘eﬁm.mm Sl
TABLE I'V - .~ Wth

drawi ng qual i'ty stock; O.

passed nm dway between the coating control
practice,

"the nozzl e on the .
per pandi cul ar di sp05| tion of the nozzI es, 3503"
37-3/8" width, was pr oduced at-a I|nespeed ‘of 80. feet penr“ni nut e

gauge,. .
wst h the fol |l ew ng settings: -
Pr essuge Coat'i ng i ght 1127,831 : - sarre pI an :
Noz ' | ht SI de ——
1/ 4f1 s sz[ﬁ,ﬁ'sb Iatle delwercd e:|~ thcl Id(;{te mesJ thro %%the h&teaq ﬁsj tlet slot —?} g

A shown to a pressure ro]_meter, such as the sageway ' )
1- 1" meter 66, for cach surfacd%f the strip and whlch is s tanna]ly umfoﬂﬁ'hﬁlﬁtéfﬂﬂhd Lnt he

n) ﬁirhemutm toh) tta:n tvndtli thho mltt dimensioiCingherdireaipn  can 15 é.

e o étttlg e

spaci ngo tmdmeem ts

nozzl5e§P#Ct¥g g
. coating,| [m “““y

in F
n022|65N 715 RACQR 78 URRLAIT taltwm&e; pfa 164 subsiaatially cqUxRg@VEBRth BONCept ‘Ich
'S not Meadi T4y whivtainiate tol farch \a lmadmeslatamqndtohans tigoglyue its dbogtls mtot exi st _
abl el IS “-,% PSemaqg g@hpeﬁf @fﬁ‘t It #n@ balb'etsﬁ\feﬁ lam §0 of 1
adj ust i3 9‘2& B e i 1St Q‘i éﬂ itk éﬁ%{i iﬁmtm ki ght, by
O e hbA2R, opéning Y Aol - s

adj ust i 3@ 76 Qg lasabseahtial Npact of t he
gas wi tdad igled ebytusa b ehinp pockadorGas is aﬂgdarstqlan hlit’ herde{lm en tdrd;r pml nt of i rrpact

{215 PR SRS B S Py b

readl | VBt ﬁg";ﬂy
) pressure across the full longitudinal length ° structure used in obtflning data for thed thl nnaer

stock dfhebe pragifolt ﬂédrhehga@hn@sdmgahgeramplmbreseqmlm above the coating- We| ght
control 65 bei ng 0. 005" to 0 015" ThIS gives a'. .nozzl'e jzone:
opening H lying ratus as cl ai med in
claim2 including A 57"M4e thirty¥hird of lt’?'te nozzl'e di'mension E,
strip gui de means wbrrerge%_qlst he nol tgen" ' which is rreasured in
the directi on of gas .coating rret al- of the bat h adj acent its exposed:

C .

flow. - 187 G - kpp& surface and. maki ng
substantially con- p /0 A ention iSedrawn to.co- pend| ng -~
- Patent * tinous. cgﬂmg_t__\MthLestrlot ansversevfrom :
Application No. 10308/68 (Ser No. edge.to edge of the st Fi p ent| rel y
bel OWDt h?"mal coating wexght Jt algtzeﬁ ' gtt}ﬂaibﬁ: cg:h{ (ﬁﬁﬁge gxcfl thtlt;'t%ncl%mi nat ' On '

- exposedea Fua%ntﬁilé Bﬁ@lttﬁ ghsNfre ﬁnlt‘il QAbsirhle to mairitain a minimum steam -

- proximity of the linearly extended nozzles to"

45

. 50

55

the strip, or both. As described above the
tcmperature of the coating metal applied to
the strip is held substantially constant. Briefly,
higher strip speeds, lower impinging gas
pressure, and greater ° distances between

nozzle and strip produce heavier coating -
. weights;- lower strip speeds, higher impinging

gas pressure, and lower distances between the

nozzle and the strip produce lighter coating’

wenghts Generally the selection of the strip
speed is based on other limiting factors, e.g.
the annealing capacity of the line, and the
lme is ordinarily run at the maxlmum speed

pressure regardless of . other related coatmg
control factors although to meet variations in
required coating weight either steam pressure
or nozzle spacing can be changed. In practice
changing of nozzle spacing is preferred because
of .the desire to maintain a minimum gas
pressure and to avoid over or under correcting
-when manual controls are employed. With
automatic controls either spacing .or pressures
can be changed readily to meet coating re-
quirements within a selected low pressuie

range. Typical - production examp)es are m-
" cluded. below i
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10 of a controlled tenperature zone in the coating netal, this

substantially continuous cont act bath and gaseous barrier

coati ng wei ght con- |ncI udl ng a_straight line, glilo impart a 75

wist Ol . R T SR Tr— pI aRay- ~eenf—+=gﬁr at r‘i‘)n T Re

-strip durl Ag passage * Attent| on :is-also drawn _
pendi ng through the exposed upper’ surface of the . S Patelrﬁ‘l

Apcﬁl ication No. . 10309/68 (Ser. No. nolten coating .netal, - and during

im 215 4,127, 833) whi. ch is directed to the automatic pingenment: by

.eadh stream <of hot gas: from 1,127,83¢0Nt i nuous control of they coatl ng
vveltght ﬁTeﬁm-z-l-e—gas—mﬂﬁt—s—Hﬁ—the—eﬁat—r-ng—mﬁgm —86- - .
utilizing a gas barrier coating vvel gpt c?ntrol control zone. : :
zene 4. Apparatus as. clained in

clajm1 or 2 in Contmuous-stnp galvanizing with nozzles 4—1/2" to 5—1/2" above bath level, 3
whi th said genatmmet;l4tsxlqsnwﬁbetbhddaftmrrstriigﬁledeozzleOPcmnsofO 015", subpangally\=  CLA| |\/| _

| S: perlr:e:d;cil:a;nﬁnpmgemgt; s ’s‘lﬂ%ﬁ?{‘ a]“EFs‘WiSéfoo\ﬁ sSPASIDE BAVSeRg et al -
20 1. Conf”nu%ﬁs me'%s F’f e dif“netal.. surface level.and a . -
second gui de roll above 85 Runl aamtz ng apxm:rat us cnﬁpm sing a

hot 1 di p bat h—sard—'co-ah-ng—-we*' contrg-—zone- for.
cont ai ni ng nolsf'(gghgﬂﬂfsi’ ng net aI oﬂ% de - 98 ch 8(%% ng n%?’é(? appl iedt
theelstrlp - rol s defini ng a travel path for [ongitudinal w II
have sol idifi &thip. Waith rpart a pl3ardfiécon- 28 - . 24—1/2r0vV eneh+134%6 t he -
contji nuous net a(:qcheé) strip -figuration tothe strip duri ng passage through

25 |t hrough aﬂ%&elggm m&tﬂ? ol tagn’ coatl n% nmet af*, 7the uppeg -sur face of-
the jnol ten coat@ylgnyet a - then through a coatl ng wei ght n

contjrol zone _and through: the coati ng wei.ght contr.ol zone.

| ocalt ed i mredi %)MJ’%‘W mol¥en coatiMg. 5. Hoparat’ us:’”as cI ainmed in
claim3 or 4 in - netal,. and .then upvvardly to-a p0| nt where

whi ch each' |'i rspedlof tax (Fpryled gasuoutlet iglo - 230 -coatizg et al

appljed to the strip _has solidified, ‘positioned to face an 05) 05|te pl anar.
surface polisy ‘i;ﬁ“coatl ng V\%F%ht con?‘rsBI zone: 53xtend| g up- . of the
strip and i S UnNfdd th%gq&g from 95. - S vvardlyfromthe m)lten
coating neta ' K ' S /b of -
a poftion of the travel path of the contl nuous the bath . '
netalilic strlpln whi ¢h t he wei ght o{.“w 6. -Apparatus .as clalnedln any
precegding ' -nolten coating netal applied to the strip in (_:Ialm
in whi.ch said opﬁm&mbugasp @ulivdnizing withenozzles 4—-1/35:0 B-he/Zbabdvedmh bel,

cont rjol | ed, &’*‘H’?ﬁ CEPeraY étemﬁéﬁdhﬂhb“ %511?}0 W%OW -
100° s.u stanpally, peppen “‘. ﬁnﬁ,@l mEeO ?t .
Apparlat us as cI aimed I n any- prece L ne and having two
opposied finearly ex- claimin Vndh the &qnaﬁzl ng bEun/\ken eaBmm 8as = 32
tended, - narr ] ] T Tgted strip in g
the cpating (,gdm; ' ng-a Ié g%h at: I'e -'_t‘." eq?f to t'he _
wei ght control. zone is adj ust.abl e durl ng im .- . .40 -transverse edge to
edge gi mensi orﬁ%“t‘h’e pi ngenent 36f the st¥ip.by. 231-el/ﬁot gas240- 105 -
netaljic strip B coated and each ‘gas ther eby control- the coati ng ,
wei ght renai nivTygside Steam Pressure OUt |38t bei ng ghaped t ogglel i ver @ concentrat ed,
o the strip. (lb/m=) narroww dt'h stream of .hot ‘gas- and bei ng =~
8... Apparatus n cIa| 7 i'n-whi di sppsed- to dlrect
sai d gtream oflg ' QSJTE sl!t""’*I ans for. %bt ai ni ng4'a desire PCO&tI ng.
45 a respectlve si de of the strl p in substantially- wef ‘ght - incl udes *,

means | for cd@peedrofidisd @pm)110 200 - 208 rect ‘opposi ti | onm and in.
substgntially urlngthe at|ng ght re ni-ng a

sane. gl ane as %ﬁim of. gas om g%l east™ 5?’3 side 3“'?# he stri p,_ _
af:iter lit has~ekt _ QL he.t._gas_o.uLLe_ M 'rh the . hgot.gas inpi ngi ng
coating wei ght contiol zone;, and nmeans for =~ .- . substantially. .
perpendi cul arly (as. her ei nbefore . contlnuously controlling the distance of.
the - "7 50 defined) against the strl p to.pr event passage . respective
gas.- oufl et fromthe strip responsi vely ~115- -~ ~of. mol'ten .coati ng
metal |{n excess of desired. to the coating wei. ght 's0 neasured to- mal'nt ain-
coatiny wei ght and to provide a substantially. the coating wei ght '
subst ahti‘al-ly- constant. at. . uniform. coating weight on the-

conti nflous ‘'t hat side. : . nmetallic strl p,. means for suppl y| ng hot

gas 9. Apparat us as clal ned in any of. ¢l ai s .




55 under pressure to the nozzle arrangenent and 1' to 7 in which the
means for obtaining a 120 nmeans for obtaining a desired
| | L lL.Ag-wei.ght include

g

I da 3 enkrolling t-hes fif-ti=g : s
'Coatl ng wel ght Tenai n- of hot gas td the nozzl e arrangerrent - |ng on

‘| gast orle side of. the strip, after it-. . . o 2. Apparaﬂts as
clal med in claim1 in‘which has | ef t the coati ng vvel ght control ;- and

6@ the hot-dip bath contains a nolten et al whose " for - conti nuously .

ontrqg ling the rate of supply 1;23531 .. T upper urface is exposed

to' ' e—Gas—ettt-et : ive |
phere so that the netallic strl,ﬁﬁlsfree of si‘de of ‘the stri'p'to;- S If,
mai i ai n' t he coati ng vvel ght LT contact between a-point below the o
subst anti al |'Dﬁe?dil 5 foliitts wekeGBn over a three hour periddUARke saé fimce Of the = 4 “0:
nol ten cymat:her@zznm /2" to -5 wabatlsleas naizhlopm nmIS'as\:jnstgmilyedl ng --§ fic

1, 127, 8% pendnculanamsﬁmwew@m&betw egu gmaﬁ% W@ge and g point
e tsuie as,
e

~above ttg s&ﬂlmmﬁdém@ add L015". THis = 4

gi ves .a ahd @hnz enrng y| ng tween one undredth ana . }o 1;1
Appar atus as clalned in cIa|m2 |ncIud|ng . _one thirtythird of t he gat

nozzl e. di nension E, .strip guide Bamfls subne‘f'“g‘e‘@ i'n th8%dlten” 5 \an ch  tro

i.s measurgg, bﬂ,%,};@ di rectlon of gq;smscoatlng, mﬁal of btygs-,bath adj acent its _ ¢
exposed  (inches) | O © -.upper ‘surface ;o Fat

and makin _substantlal l. y con-- . 70 : Attentlon S drawn to ‘co- pendl ng clo;:
Patent . t ﬂ ‘)héont act ‘with the-st PPp transve?osel y from35 “Appl i c&tlon - utili:
No. 10308f (Ser. No. edge to edge of the strip enti rer bel owlthe ~ Zone

1, 127, 832Topriti¢ Steank Presiivecct ed. t 0 tha2conbi nat i 2 exposemupper surfa e of -
the nol t en(edadi ng 10 of a controlled tenperature zone in the coat{ng 20 |
nmet al , thim?to &sgtgag‘tt,gsh cont i- ~nuoys cont act.- ¢ B bat h-gnd gaseous- bar ri ercoati

coating weggphscon- . inc ud| ng a stra| ght I|ne contact to inpart a 75 - for ¢
trol . " pl anar confi gur.at.i on to’ the ~ Mol
strip dur$mg xfaé'&agem) ' Atten33Pon is al'® . drawn' %0 . co- pendiing 25 fﬁfl.f;
t hr ough t?@ ifpWasRd upper surface @by the - 094Patent Appyication Nd.  then 1
10309/ 68 (feya®NOo. nmolten coating netal, -and’ during im .15 - locatec

1,127, 833% whi ch I-~s directed to the automatl pi ngenent. py each strieam of;::fr'l
hot gas f et Form .ot i nuous cont r&t8of - t he - E'&P&‘Pl ng wei Gl the nozzle B80Sthe oo

outl ets iyt he coating wei ght 80 ‘pipes. Ut wafegg,uggs@dgas ngafngl er coati: ng - wardly

wei ght GeRt+el—eonir-ol-—zone- 2R © - a portic
o S metallic
4. Apparatus as clainmed in cIa|m1 or 2in _ * molten

whi ch s alinOpredakiae pfoﬂﬁdsswitm&iuuld&)aﬁ:gf Ilfgﬁi co@dlhgdsﬁie of the. strlﬂ/\ﬂﬁ\-lﬁe%vQ_Al M | s -35 the bat
roll submb;rogé’dth sw@lces,bét smp istvedimdlyt i glnge rrtettlal stﬂlQQl‘ the sttam Growsore gaOUS et al | i ¢ menr po
stri ! 0zzles élg am ssure onee%%hﬁ(g %ll lge acing of the zl%E;s l‘?!’ H;m&%v@ 85 tze(;]c?edan
coat Pndy GRakiat Mme. fﬁmdmo %ﬁﬁ-ﬁ i G WGt “cont rol - fded,

zone atferéntifllyi doited products,Othe ﬁ&ﬂt:ahrﬂteng nol t en coatl ng net aI ‘gui-de at | whise huansvm

- coating netal applledtothe strip - rolls defining- atravel pathfor metallic
longitudinal wll have solidifi qustiv i npart-a planar con-- . i :::_izt bei
. . W-w)

" ' disposed
‘With perpendicular disposition of the nozzles, drawing quahty stock, 0.0503 gauge ‘ Posed
37—3/8" w1dth,wasproduced at a line speed of 80 feet per minute with the followmg settmgs, ' ,’ o 31 r’:cstpe:;l'
, Pressure Coatmg Welght ] saﬂt]ne p!an

_ Nozzle Spacirig - (b./in2y (b /R | other gas
. : i Zu?istannan

: : . ) - 1/4" - .19 efined)
~ Light Side . 1/ . - o . __119 o ; . of molten ‘
. . . . - . . .- . . \ . o ] . ; coat]n

Heavy Side o 1-=1/4" 2 - .8 SN Umforfn w::]
' 1o metallic g
L I : . ! 55 under pregs
Adjustment in the spacing betweei the. " other with angled disposition. One- result cian- .- . Means for o
'15 nozzles to change coating weight is an advan- be an edge buildup of coating metal. With- =~ '@ r‘Emaunmg o1
tage of the substantially perpendicular im- . the nozzles disposed substantially perpendicu- 25 | - of hot gas ¢
pingement concept which is not readily avail-" larly to the strip this problem does not exist - i 2. Apparat
able with -angled impingement. Spacing of and a convenient' means of adpustmg coating” - i m the hot-dip b,
angled nozzles cannot be changed without weight, by adjusting nozzle opemng, is avail- o upper surface
20 changing the point of impact of the gas with able to the operator. S Phere 5o the
the strip, Therefore the point of impact. for If desired, ‘the nozzle opemng H can be ‘30 - mechanica]

one nozzle may be readily offset from the reduced by l:eplacmg the, shim stock 80 by - upper surface
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fromt Iggn
--cont i nuﬁumg H Bn

novenent of the continuous netallic strip figuration to the strip during
passage through 25 through a portlon of the nolten coating netal, the
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ing to the width dimension of the outlet and
inlet ends.
19. Apparatus. as claimed in any of claims
- 16 to 18 in which each manifold has several
gas supply conduits connected thereto at points
spaced apart along the length of that manifold
for supplying hot gas thereto, the gas supply
conduits having a direction of entry into .the
respective manifold transverse to the direction
of gas discharge through the gas outlet,
20. Apparatus as claimed in claim 19 in
which the direction of entry of the gas supply

conduits into the respective manifold is per- -

pendicular to the direction of gas discharge.
21 Apparatus as claimed in any preceding

28. A process as clalmed in any of claims

" 25 to 27 in which the mass rate of flow of

hot gas in one stream is _greater than the

mass rate of flow of hot gas in the other stream

- to thereby produce different coating weights
on the opposite sides- of the strip. -

'29. A process as claimed in any of claims

25 1o 28 in which each stream of hot gas

_under pressure is directed agains the strip

from a nozzle and the distance between the
gas outlets from the nozzles is not more than
two inches,

30. A process as clalmed in clalm 29 in
which control of the weight of coaiing metal
rcmammg on the strip at a desired strip speed

115 |

!‘..

120 |

125

10 -

T ST Bathasi oz ote ol

antla aI |y ———

J

QM wm”

that1o e

th

¢
341
su
st

.25

ma
it
cor
of -
pin,
to
Con:
3
25
figu,
coat

irst 30 cont
r ol Imeré

nozzl e!hrm
m t



nozzle from the strip is continuously con- 37. A process as clained in

any of clains 25 trolled to nmaintain the coating vvelght
sub- to 36 in which the hot gas is, superheated 15
sutheteaTivat Ty conit ahilat Am%%de,.gf Jhes-stedmrsmirmrn L o S
strig. - .+ 387 Aprocess—as clai rred

in ¢ of claims 50 - |rTed|n2;§hy
of g]_lms 25 to 37 in vvhlchthe coatlng matal”iﬂm Elﬂgﬂﬂla _
25 to 31 in WhICh'the coatlng wei-ght re- ai med in

claim 38 in_ « nai ni-hi783 at Ieast one side of - thd! strlp,

after{ which. 'fshﬁhlév@m%‘aﬁhsﬁ { R faictai&s GpIhe gasss process, as_claimed in cdfl 34 In MBS
| eft--t he coat nagled\Rdng Zone, 1S videhWhesrib @ostididd Foyod Arstl i err ] F

i nckaki ve. 31, A process as c!anmed mmlaum riaouslryll mbansmdemmdnwvtthecoaangem@ﬂl suppl y
40. " Al procegs 1! fih Ohe A e S o I‘%’ﬁ e g 10““'{"2%“‘32”" sbows e e
dasl to the re§ t! c¥dting t}gl E{fle él %%‘;nlfi}\vﬁg mac ctxl?)l s@f&fﬂ | 'nﬁ

striplis steebf the strip pi-ngi ng 381 Al prec e&‘sta&lcﬁ:mes ncmtﬁfrumms
controlled str32 proccss as clalmcd in' claim 30 or 34 o 25ap 3§ a whlthhe zqne f ic ol\hélt

inw the go i AL the bat of mo en - .
Sngt ant | allbylca ‘1 A]fg’%' strip (éﬁé!:'xﬁ%t%{ét %EngelnIIS nt;gm s, to the strllg as the 25
constgnt at tm (i dntinuously stnp ap 53 Qélpdséddu aitfade 45 .
substanti al | ym&urherami the dlstance of the respective . of the bs .A processes cI ai med | n

any of| cl ai nsno Z%E‘féqm I$hecistoip tify consipeonsbn cen-t 0 $hA sty %ﬂﬁgg‘m iy frgany @{)claims 25

25 10 133 i sy uﬁﬁm KR ﬁ%ﬁf i ¥ s superheated

f r°g_urat i On TS siripp e strip ent er| N8R AN Brocess. £4 21ain¥B tiRbdy & cﬁlﬁg psov\,hen'
net al |coat ed b 3 A process as clanmed in any of (cba‘tsl tm if Inhich dia kedadihg mal ds

mechany cal | &a}iz%)édg[ﬂi lfﬁ Wl the epgh |c Ipmsggnﬂ? n:: ti:: c}lla;:n gaﬁ 1:; . . )
30 cont actdon fr ¥ &x 1 ner ged K
! # t he| mol t'en comiibshCmiiréiCel ak ateoof supply -as tﬁ&\&éﬁﬂf o Rims

i mredi jptel y- pief te sisgo prssaguveafreanhe gaehm-stmtp 39 in whch_Zhe :ﬁ%ulhcc*\rqSisrmt o
Li ver ppol , " 1. pmgmg on the strip is contmuously

'%f@ pper surface of. t Iten
oat - 25 cons m"iﬁ the&aa Méﬁ 5%%‘? . 52? é!;la n%éltlmmus nmta(iﬁ éfmn

ess substantial .
100 34, A process aPE:lhlﬁi:(EGh 97 of Ihaims Vajegfibeyl’ vﬁthgt:ta&:rlce I&efhy a g»aeﬁndoycot he
Courief Press, 25 t L‘e:on ntlt lg@@nar con- drgm@ﬁﬂ t - Plilﬁ%:ql shed: by;
S n en) mef
t he. Pay ent G wgga ﬁfoﬁmfbféh mechan. ﬁ,_ qgé proceT nied n anyl%f clalmggg 4‘) !bh
Cogé es may strip while the- smp _
mergcd in. the molten metal coatmg bath’ LW, P THOMPSON & CcoO,, '
immediately prior to passage of the the strip . 12, Church Street, Liverpool, 1.
through the upper surface of the molten coat- Chartered Patent Agents.
_ ing bath, I . '
1_00 Prmter.l for Her Majesty’s Stationery Oﬂice by the Ooumt ‘Press, Lemmngton Spa, 1968.
Published by the Patent Office, 25 Southampton Bnildmgs, London. w.C.2, frcm wlnd\
cmnel may be obtained. . :
105
10 .
{
l
115
f
e
n
s 120
18
1
ip
1 125

in

tal
ed 130




