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Although there have been many highly pro-
ductive improvements in metal coating opcra-
tions over the last twenty-five years, molten

; metal coating itself, especially control of coat-

ing weight, has remained essentially the same.
Prior to this invention, molten metal coating
opcrations, e.g, hot-dip coating of stcel with
tin, lead, zinc, aluminum, cadmium, and their

L alloys, have rehcd on mechanical contact with

strip at the exit side of a coating bath, This
has been a slow, cumbersome process, making

+ coating weight control onc of the Dbiggest draw-
: backs and bottlenecks, especially in continuous-

strip practice,
Prior patents in continuous-strip hot-dip

; galvanizing highlight the serious problems -en-
* countered in controlling molten metal coating

and the efforts that have been made to over-
come these problems. Grooved rolls, as shown
United States Patent No.

weight. Coating rolls present a cleaning prob-
lem for which scrapers, such as are provided

: in Sommer, or other provision must be made.
-1t is also necessary to change the rolls periodic-

ally because of roll wear and to change the

rolls for certain products. Changing coating
- rolls requires shutting down the line and is a

laborious and expensive process. Alternatives
to coating rolls also rely on mechanical con-
tact, e.g. a plurality of blades contactmg the
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Coating rolls, even though considered about

the best the art could offer, wear uncvenly and:

develop rough surfaces causing uneven coating
application and marring of strip finish. Coating
rolls also cause uneven edge. coating, often

referred to as cdge build-up. Various teachings .

to overcome the latter. problem have been dis-
closed in the patent art, for example United
States patents to Inglefield, No. 2,708,171,
Nicman et al, No, 2,888,901, and Mayhew,
No. 2,967, 114

I~urther, to prevent accumulation of coating -

above the nip of the coating rolls when
attempting to coat lightly, it has been sug-

affent

fl?ce

65

70

gested that hot blasts be blown against metal-

in the nip of coating rolls; this process is
described in British patent No, 9335,516.

Numerous other patents and patent applica-
tions deal with marks in strip finishes, elimina-
tion of roll deposited stringers and chunks of
metal, .and with other problems created when
dcz;lmg with mechanical contact coating con-
tro)

According to one aspect of the present in-
vention, continuous metallic strip hot-dip metal
coating apparatus comprises a hot dip bath
containing molten coating metal having its
upper surface exposed to a gaseous atmosphere,
guide rolls defining a travel. path for longi-
tudinal movement of the

metallic strip through a portion of the molten
coatmg metal in the bath, then through a

continuous ’

x3

85
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4 - molten and there is no mechanical contact.
with the coated strip, and in which a linearly
. extended narrow strcam of heated gas is im-
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- sides of the coated strip in the coating weight
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o _ _ of hcated gas lmpmgmg against the stri ‘p
3 ) . an angle of incidence between zero and fifteen
_degrees above the perpendicular, inclusive, and
the rate of mass flow of the heated gas imping-
ing against cach side of the strip in the coating
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e 1

o il

s SIS

" through a coating weight control zone located

mctal bath, in which zonc the molten coating -

dsrcct opposmon to the streaeffsmrﬂmghttro FFlguc @ i8 ai wap |phn tviewy banallytdqe

ozzle structure for metal

< 3
5 néii"l‘é A T Ak dethe

UdFt a zRYtrictubkd §REre 504 and 106

I ncl udi ng nmeans for adjust- strip in which the weight of

S

s

I

gas oub«hm frb:ephglc@hlﬂqabdontaa uhamen/er rmztall ogafingr apparatus constructed in accord- :

80

85"

90

95

r¢y @i @dsc tic view in elevation
s
vc tigfy, NOZ
Figure 8 is a snde elevatipah] wigw aofl o

bargien mm@mg

cpatin,

¥

e ﬁtiJ diﬁdhwsﬁﬁ ,eleiralﬂax %a#? bfn

en,'

vxew %ﬂ gfrcgli e§lev:m

icpptre] ‘a}“
wzi': Lb:pfn o@

oheadyh t adj ‘ust nent - rreans _
gtmgefphqrm gzpctj@nce Fxgure 11 is an enlarged sectional view of a 110

portion of the equipment of Figure 8, taken:
along the line 11—11,

The so-called modern continuous-strip hot
dip galvanizing operation requires grooved
rolls, edge build-up prevention means, numer-
ous flame jets, and other paraphernalia about
the pot in order to meet coating weight speci-
fications. A clear contrast will be apparent
in a comparison of the apparatus- of Figures

1 and 2 with such prior art. In Figures 1 and

2, existing strip 24 is guided upwardly by a
sinker roll 25 and a top roll 26 between gas
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barrier nozzles 28 and 29 disposed in a coating .

weight control zone immediately above the

- exposed upper surface of the molten meta] in

the bath. A heated gas, such as superheated
stearn, is provided through lines 30, 32 under

125

the control of valves 34, 36, The superheated -

steam, or other heated gas, creates a barrier

for a portion of the coated metal, causing-
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ckigda when
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and top roll, as shown in Figure 2, aré not
sufficient to constrain the strip to the desired
configuration, additional guide means can be
provided such as the submerged bracing means
40 and 41 and/or roll means 42, of Figure 3,
which help present the strip tc the gas barrier
in a substantially planar configuration. The
guide roll means 42 contact the strip after
coating solidification which can be accelerated
by fluid cooling jets (not shown).

The submerged guide means 40 and 41 can
assist in the bondmg of the zinc to the strip
by providing an “ironing” effect on the
spelter; that is, some pressure can be exerted

uEtr

on the spelter during passage through the guide

means 40 and 41. Also, they provide a near
turbulence-free pocket of metal for the strip
to pass through before reaching the, exposed
surface of the bath, In practice, they have been
found to function well when submerged several
inches beneath the surface of a hot-dip galvan-
izing bath and coating for long periods can
take place without additions to the bath, Those
shown are held fast in the submerged position
but the principal of the invention does not
exclude driven rolls used for the purpose of

RUN 1

dpproxi

steanf guiting from thej nogel
op and bottom sides of strip referred to in
coating practice ars designated; the top side
contacts the sinker roll and the bottom side is
opposite thereto.

With the present invention, it- has been
found that high strip speed is not a limiting
factor whereas, with mechanical contact
methods, coating control was one of the major
speed limiting factors, Other operations such

un uar
ﬁk%ltﬁﬁgm hﬂ?é &Ei‘t

as annealing or coiling, etc., may place some .

limit on a particular line but, with the present
invention, the coating operation itself will not
iimit line speeds with present day molten metal
coating lines of any type. In fact, it has been
found that the gas barrier principle of this

éasb,etﬂe gas to

70
75

80

invention produces smoother finishes at higher =~

speeds.

Specific examples of gas barrier production
of continuous-strip galvanized -are given in
Tables I to III.

TasLE L '

Contmuous—stn? galvanizing with nozzles
located '6” to 8" above bath level, nozze
opeuing of 0.010%, angle of 1mpmgement 10°
above normal to the strip, superheated steam

a's

temperature 850° F., gap between nozzles .

4” with the bottom side of the strip closer
to adjacent nozzle at approximately 13",

RUN2  RUN 3* ‘RUN 4

Strip Gage
Strip Width (inches)

Top Pressure (Ib/in.?)

Coaung Weight (oz[ft’)

16
31
41
57
- 80
Light Commercial

”
30,29
a0
65
110 '220

2-1/2 oz. 1-1/4 0z. . --
Culvert Stock ~ Commercial

16
2-12
12
17

19
u

50

54
40

4t0.6

‘ Culvert stock coating up to 3 oz/ft? which ordinarily would require a non-draggmg treatment with
i coating roll application; non-draggmg treatment not requued wrth gas barrier principle,



i f needed. From superheater 1. Continuous netallic
72 heat ed gas i's fed through conduit 74 to
ffffffffffffffffffffffffffffffffff - i buti on pipes 76,

auxiliary bl owers,
strip hot-dip netal

8

cont ai ni ng rml ten coatl ng rret aI havi ng its 75

mani fo;l d: of nozzl e structure 50. Each®of" upper surface exposed to a
gaseous, at m)sphere the distribution pi pes may include a valve as -
gui de-?;?rol I's definjng & travel path for |ongi- shown to control flow.
The ndnber . of diéstri- tudinal novenent oEO7LBE cont i nuous rret allic '

but i on pi pes: used can be chpsenyand positl onegc noHapto H ug:rgg{eg stgpm
t he rml t en_ coat i Ngoondiiousdip" hlEIﬁE Wil zY16 Uidh
netal :i.n tMe bat focatédhéh tb m"oalgbe duth devel, M@zzleB 2" thh bo&tm eﬁsc EtoSddjacent Mzzle h.

wei ght! cont r ol .z@psaing 6t 800 4“§‘Predlnmflstlgenalﬂ5’veﬂt approximately,3/6{ ary bl ower s 82
and 84 can be used the exposed upper surface. of the nolten coat-

al ong istri p edges or as needed.. Wth uniform
to a poi nt where gas di spersal and at angl‘ﬁ's"‘n'éa?"ﬁ‘e‘?‘be"ﬁdi“c:‘ﬁ'l a—

coating netal apg,!n &lgd 0 the strip has solidi- 2Q7 to the striq, theggare -
not ndeded. A simlar fied, the coating weight control zone extending 85
arr angenent . of h&lpg%téth}(wﬁﬁig is made on the up#sB#ly 3¢ omtkﬂé—5&<po§éﬂl8

upper isurface of goop t
nmol t ed coating neta) tr%rou a portion of EI gures 8 tosfl show BF

det ai lls of hot - diTpp Prgsaxe (Ibhe) t r avel. path of the @snt i nuels metdl lic 35
barrigr equi pnmen cl.udi means, for. adj ust - str pin ich g e- weli

the ngl ten coat - Epfﬁ‘{]t] (g’ﬁ‘él e of i mpi ngement of P he gd@] hei, i g net al
appliied to the susau@gwa they/tpt h can 90 Qfight aRhBGaMENt p.lpp\.se, the '
depth of the be controlled, the nmetallic s#ne bei ng fCeoemadia

nged braces whi.ch gui de or cons't'rai n- nmechani cal contact between.a -
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posiiioned sion. 9 m\h\ﬁ metallic stri p 0 be coa d -and e Zh 100. ahove -
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1 . Height Above Bath Surface (mches) 8+ 8+ 10, 6-7;-32";

4 - Nozzle Opening (inches) 010 005 007 o0 ", F

1 Gap between Nozzles (mches) 3 3 3 3"

] | | Speed of Line (fpm) - 200 220 220-250 160

qi " Coating Thickness Commercial = .79-87 Light Light -

1 . i S 1-1/4 oz. " Commercial ~Commercial

Ay . ’ - _ Sto .8 oz i

' Bath Temperature °F. - 870° - 850°:890° 860° 860°

t'of'

~a-nozzl e arrangeme nt PoOSI T oned :

utIet gbaw ng a

; 10 * The above and other examples of production

' . runs of hot-dip galvanized strip using-a gas
_ barrier to control coating weight bring out a
' number of factors which can be utilized to
~contral coating weight, such as angle of gas
15 impingement, nozzle gap or distance from

- nozzle slot to stnp, speed of the strip, and

[

j :
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gas flow variations. The last includes mter-

relation of gas pressure, nozzle opening, and -

gas temperature, to the extent temperature may

affect mass and kinetic energy values of the 20

gas in the coating control zone.
With the use of a gas barrier to control

coating weight, the mass of the gas 13_:1pmgmg '
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Referring in particular to Figures 9 and 10, of gas against a respective
side of the strip 40 the bracing means 92 are adjusted by linkages in
subst aubrEE T TR neRRe S| [ Ol TC s tie—1t05 96 and_the braC|ng
means 94~y ~from t e ot her “gas outl et with the heated gas’-
Vertical; I'ocation of the bracing means= 92, 94 i npingi ng agai nst the strlp
at an. angle of inci- '

I s adj usted by screw nechani sns 100 and 102.
dence”beétween zero.and.{ifteen degrees above

‘Referring to Figure 8
in particular, the gap the perpendi cul q 1§7QC| usi ve,
between!the nozzle structures 88 and Q0 0zL74s tolien coatt

excess @f dwe_sl sgatdst 1tikGnolten co@tliz isstdedmlny fdcnonkamsfr 1s0cbnaviied hiote wtizttvity (by wbe
coat i ng;wei ght Conyidesing t\‘%f‘bosfu :E {gfa}bﬂmcr m Odlchaﬂt awith PO k“OW“ 60
respect | vely. S AOREE B f%%c e ;,g@s BPat B e

i ncli natil on Of gda ﬁ

RethOP iyl 415rhdthey 1

-1

& !ndke d

coat i ng!wei ght per mmuad mdatce?dmbwndi mmmg@sncil oaamtlrcﬂuhﬁ Differattieidgaivhnized rhavisy Ng on

|cyat@g) r\yjulasg a ‘l&éﬂ C

t he strl,p by C%E‘\;g
du@

trolling the rgf
structures 16 N&@atdiy aﬁdrrogs @rtiits

s-'il. 'f‘)“ Olee Pgr
&“t;f:ﬂa:"ﬂczggmﬁ

@deQZZ € Ppbindd e inch stcarh

foot on the §5
% i

bstre!

to prevent passa,ge 45

&&ectl ve

adj ust nt rreans\taxremrmnaubus-gal@mzm sreads U dotgomn sideanarmifdd l(lighx:dxdthﬂlhe]dﬂfen- L
upvvardl - or G bes “’Etheem%‘r‘%"h andh &5 opgyndg regpgh 70
osposal 1o IRl il I S s o

of gas - h 153 Npigagene stxdalI&C ﬁt@d;&o ﬁ-g%e formation in producing a galvamzed :

of gas. |.rrp| ngeabemthagatmsliculahencswrcf

gbbf nqqolproi@@ It 'has beeSdovad olfat sjaegle can

advant ages of T fpsifa fPodely bloyrigowat figam onto the 73
e pendul o S S Vo rqm“ T e o

Appar at §s ag0° Cpespefidiallat & 16t ftig)a &su@me
i nclla'esglfgsebctmp oagyny camtrobeo reslarge b P

e é_fga ﬁ?lnbccfa?ﬁ%ﬂﬁﬁéﬁﬁ gﬁ

and nofe
pr oduct ifon.

adj a-- 60 res '-grgg (ﬁ-\fﬁé J‘yeob;e &tno
upper surf agse rdTelkbe rig» on d2fine speed, vgats hwirdiuged i mvpmtbnmar oosthig tdaasieof t h
the pri¢r st azmS$, a]r ofempmve 1and destredogort- WP iy 4 dineadly ¢

Al so, |
strip.

t he ‘exp
resul-ts

ss. do

is I‘egkbh{ﬁ

sedsal
-t he

B1ze san heaseal io changingCtbaitnasy f

h e prher| gas
avoi dan¢e’ of cﬁ%ﬂﬁé?@{q %ngfg F oﬁm

tra| gh

L T

35

‘45
50

55

|- | ne céatldg weight increases. This increase in mass

.can be achieved by increasing gas pressure.
Alternatively, the mass of the gas can be
increased by increasing the area of the nozzle
slot without increasing the gas pressure,
Speed of the line is an important factor; it

~ has been observed that on a continuous galvan-

izing line, under similar operating conditions
of nozzle location and supcrheated stcam

. pressure, a speed of onc hundred (100) fcct
‘per minute produced a “light commercial coat”

while two hundred (200) feet per minute pro-

- duced a commercial ounce and a quarter coat-
- ing. Line speed could be used to control coating

weight but, in practice, an operator would run
a line at a maximum speed for a particular
gauge material as determined by other factors.
The gas barrier could be set at the optimum
height above the bath, the optimum gas open-
ing, and at the optimum angle, the gas pressure

_being then varied to control the coating weight,

Differential-coat is readily produced by con-
trolling gas pressurc on each surface, From

. observation of production of differential-coat
on a contmuous galvanizing line, the hght side
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clogging by forcign matter; openings of 0. 015"‘_

have been found satisfactory for mill use in
this latter regard.

The nozzle structure 50 of Figures 5 and

6 includes pieces 52 and 54 which mate to
form a linearly extended gas manifold cavity

56. The picces 52 and 54 are joined by a series =
‘100

of bolts 58. The separation between the pieces
52 and 54 determincs the width of the nozzle
opening or passage 64 whose inlet end com-

95 -

municates with the cavity 56 and this scparation .

is set by use of shim.stock 60. Gas is supplied .

through aperturcs 62 and exits through the
lincarly extended passage 64 which is of uni-
form width from its inlet end to its outlet end.
Note the angle of entry of the gas w1th respect
to the plane of the cxit, as shown it is 90° but

the invention is pot so limited; however, a -
substantial angular relationship is desired in-

order to obtain uniform gas dispersal and exit

pressure across the linearly extended nozzle -

105

110

opening 64. Typical dimensions for the nozzle

structure used in obtaining the data for Tables
I—III are as follows: o

>
2.
0.005" to 0.015"
1"+ G
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A framework 86 supports the entire equip-
ment, Nozzle structures 88, 90 arc positioned
above bracing means 92, 94 which guide or

.constrain the strip into the coating control zone

with a substantially planar configuration,
Referring in particular to Figures 9 and 10,
the bracing means 92 are adjusted by hnkagcs
96 and the bracing means 94 by linkages 98.
Vertical location of the bracing means 92, 94
is adjusted by screw mechanisms 100 and 102.
' Referring to Figure 8 in particular, the gap
between the nozzle structures 88 and 90 is
adjusted by linkages 104 and 106 which pivot
at 108 and 110, respectively. The angles of
inclination of the nozzles 88 and 90 are
adjusted by linkages 114 and 116 pivoted at
118 and 120, respectively.

The nozzle structures, the brating means,
their respective adjustment means are moved

. upwardly or downwardly with respect to the

framework 86 by height adjustment means
112, 113. _
Some of the advantages of the gas barrier

. method of coating control include increased . -

production, improved quality and more
economic production. Increased production
results from the faster line speeds available
with this invention over those with the prior

art pracuce Also, less down time for a line |

is required since there is no nccessity to change
coating rolls, ctc. Improved quality results
from the avoidance of coating roll marks and

a point where

rappasgdelincarly extended, narrow-width, gas
outlets, each gas outlet havmg a length at. “least

equal to the transverse edge to edge dimen-
sion of the metallic strip to be coated and each
gas outlet being shaped to deliver a uniform,
concentrated, narrow-width stream of heated
gas and bcmg disposed to direct said stream
of gas against a_respective side of the strip
in substantially direct opposition to the stream
from the other gas outlet with the heated gas
impinging against the strip at an angle of inci-
dence between zero and fifteen degrees above
the petpendicular, inclusive, to prevent passage
of molten coating metal in excess of desired
coating weight, means for supplying heated gas
under pressure to the nozzle arrangement and
means for obtaining a desired coating weight
remaining on the strip by continuously con-
trolling the rate of supply of heated gas to
the nozzle arrangement.

2. Apparatus as claimed in claim 1 in
which the gas outlets are disposed to direct
the streams of gas with an angle of incidence

of gas impingement against the strip of not.

more than ten degrees above the perpendicular.
3. Apparatus as claimed in claim 1 or 2
including strip guide means submerged in the

‘molten coating metal of the bath means adja- -
125

cent is exposed upper surface and making sub-
stantially continuous contact with the stnp
transversely from edge to ecdge of the strip
entirely below the exposed upper surface of
the molten coating metal, this substantially
continuous contact mcludmg a straight line
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?&}é The angles of
inclination of the nozzles 88 and 90 are
adjusted by linkages 114 and 116 pivoted at
118 and 120, respectively.

The nozzle structures, the bracing means,
their respective adjustment means are moved
upwardly or downwardly with respect to the
framework 86 by height adjustment means
112, 113.

Some. of the advantages of the gas barricr
method of coating control include increased
production, improved quality and more
cconomic production. Incrcased production
results from the faster line speeds available
with this_invention over those with the prior
art practice. Also, lcss down time for a line
is required since there is no nccessity to change
coating rolls, etc. Improved quality results
from the avoidance of coating roll marks and
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under pressure to the nozzle arrangement and
means for obtaining a desired coating weight
remaining on the strip by continuously con-
trolling the rate of supply of heated gas to
the nozzle arrangement.

2. Apparatus as claimed in claim 1 in
which the gas outlets are disposed to direct
the streams of gas with an angle of incidence

115

of pas impingement against the strip of not 120

more than ten degrees above the perpendicular.

3. Apparatus as claimed in claim 1 or 2
including strip guide means submerged in the
molten coating mectal of the bath means adja-
cent is exposed upper surface and making sub-
stantially continuous contact with the strip

. transverscly from edgc to edge of the strip

cntirely below the exposed upper surface of
the molten coating metal, this substantially
continuous contact mcludmg a straight line
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13. Apparatus as clainmed in any of clains
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bath. ¢ - 15 wc:ght control zone isl % ﬁ contt 01T ed. 80
I mredi ag el y pr | cortrot mep@mgeugh mmgtdmtpe 3s. Contmuous metallic strip hot-dip metal25. A
processt as cl ai® dApIpQrat%.p%s gll;lm%cll i an ";f‘é‘ou gi’awfiswezp 355‘1!9(1 ) d?tfomtlg@d
mol t en coat - claim in which the height of 32' 1?4 m m ,gﬁgmﬁgat ed
gas ing batdw. arrangement above the exposed upper 3lirffacd Ml JHA QG ﬂﬁlﬁiﬂﬂtﬂGS 18 ¢$ kel ddcom? 85
substantial ly of tt@(molteth qoxting @esl iasdiclablened | panging detingl ai ms
10 opp bsed rel i fus) as claimed in any preceding 19 ra{u@ ag aqn n(gwf 1ch
heat ed f,n W 1ch each linearly extended narrow- 1 &gﬁ in
eated pas i's gas outlet defines a nozzle opening sta
any jf ¢l aing £6nifofne @Mith dimension of between  to and as xllustrated in F: 4 to 7 of the 90
- 0.005” and 0.015”, inclusive, transverse to accompanying drawings,
. “the dircction of gas flow. 20. Apparatus as claimed in any of claims .
. 8. Apparatus as claimed in any preceding 1 to 19 and having the nozzle support means
claim in which each gas outlet has a dimension and sheet metal guide means constructed sub-
5 - 30 in the dircction of gas flow of one inch. stantially as herein described with reference to 95
: 9. Apparatus as claimed in any preceding and as illustrated in Figs. 8 to 11 of the
claim in which each gas outlet has a uniform accompanying drawings.
width dimension transverse to the direction of 21, Metallic strip when metal coated in the
. gas flow of betwcen five thousandths and one apparatus of any of claims 1 to 20. .
00 35 sixtyseventh of its dimension in the direction 22. A continuous metallic strip hot-dip 100
' of gas flow. metal coating process in which molten coating :
10. Appparatus as cla:med in any preccdmg metal in excess of desired coating weight is
claim in which the nozzie arrangement in- applied to the continuous metallic strip by
© . cludes two lincarly extended manifolds each passing the strip longitudinally through a bath.

105 .} 40 having a relatively large internal cavity sub- of molten coating metal having an upper sur- 105
stantially ~co-extensive with and opening face which is exposed to a gaseous atmosphere
throughout the length thercof into a respective and the continuous strip is passed in planar
one of the lincarly extended gas outlets. configuration from the-molten coating metal

_ 11. Apparatus as claimed in claim 10 in bath through a ceating weight control zone
110 45 which each gas outlet compriscs a pasageway located above the upper surface of the molten 1]0 .
: having an outlet =nd facing towards the strip coating metal bath, in which zone the molten
and an inlet cnd in the internal cavity, the coating metal applied to the strip in the bath-
outlet and inlet ends of said passageway having remains molten and there is no mechanical
the same uniform width dimension. contact with the coated strip, and in which
115 50 12, Apparatus as claimed in claim 11-in a lmcarly extended narrow stream of heated 115
- which the passageway has throughout its gas is impinged against each of the opposite
; ,dimension in the direction of gas flow a sub- planar sides of the coated strip in the coating
: ‘stantially uniform width dimension corres- weight control zone uniformly across the full
: _ponding to the width dimension of the cutlet width of the strip in a line uniformly spaced
t 120 55 and inlet ends. from the upper surface of the bath, with each 120
B 13. Apparatus as claimed in any of claims stream of heated gas impinging against the
2 .10 to 12 in which each manifold has several strip at an angle of incidence between zero and
e gas supply conduits connected thereto at points fifteen degrees above the perpendicular, inclu- .
L ' spaced @part along the length of that manifold sive, and the rate of mass flow of the heated -
» 125 60 for supplymg gas thereto, the gas supply con- gas lmpmgmg against each side of the strip 125
ip duits having a direction of entry into the in the coating weight control zone is controlled
ip  respective manifold transverse to the direction to obtain a desired weight of coating metal
of - of gas discharge through the gas outlet. remaining on the strip leaving the coating
dy 14. Apparatus as- claimed in claim 13 in weight control zone. o
ne 130 65 which the direction of entry of the gas supply 23, A process as claimed in claim 22 in 130
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22 to 25 in which the mass rate of flow of 31. A process as clainmed in

any of heat ed gas |n one streamis greater than the
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produce different coating: . A process as claimed in claim
wei.ght's on the opposite sides of the strip.
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