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COMPLETE SPEClFlCATION . . . 

Jmptov~meilts ·in· lttdependenl · Sup~tli~ters 

Wn NATIONAL SrBBL CoiPoiii\noN~ a irig :eh,ambei,. a. h~i~ca,1 h,catiµg <iQl(jn 'th,e .;;:.: 
~r.porat!O.n o.f. the &tate 9'_ pela>Yat~~ chamber for carrying a fluid tp be. ~~ 4S 
\,lnjte9 St:at~~ of ~eri~; of _2800. Grant an~ h~v.ing 00!!--VOlutio_ns_ (leijning a J~gi­
~uildi~~;.. P.i~tsblitg'1 19, : . P¢nnsylvania~ tudi_nally_ ext~nded qylin.drieal oonfigurati9~ 

· .i Y~J.i~ Sta:tes of Alqerica. (~ignee of having_ its :longit;udi~ ax:is. sujJs~ritiaily ,. '. 
W)lliatn J'!ewtol'i. . M;eCay af.ld · Jam~s parallel t9 t:tie lolisi-~1,idipal_ ~l,s of the h..¢a!l- · · 
J,;>iamqlid _Bell); qo hereby deelare t:be ing ehamber. the. ~Jjeal .oo.Q ·11!1Vi'18 a fluid SO 
inve~1ioni for ·\Yhich w~ pray_ that a. pate11t inJet !lot ·011e io~tudinal ~hd _&f t~ beati~g 
may. b¢ granted to u~. and. the· method. by ~ham.bet: ~d a fluid .0:11tlet at.the, ()~i~ .. 

10 whioh it i~ to ~ perfonn~d. to be, pal.1li~u- · longi_tu~~nal end _o( the. h~tj~ ~h~~t ;;;~ 
iatly d.emmbed in and by the follqwmg state~ fµel bufi11.Cr m~ns., at the longi.·~udJ:!l&J .e~ Of. 
me~t:'."""'", . .. ·. ·. . · · . .. tµe_ heating -chamber ,havi11;$ :ihe .:l\'Bid i~l~t. SS 

Thi.s mventJ.On ,relates to a .m~thod df ~~e Jµel ·burner. •bel·ng,. dI"'!'~ _,to d~". 
opeR;tting . su~r~~ter_ ~µa to ~ndependent ~har~ ,gases o/ ~~tion alo~g_ .. ,th~ 

i~:S su~heater strllG!ture and ·oonti:el a,ppa~tus~ long!ludinal a~s. w1ihip th~ · cy·hndn'41. , .. 
'the presen.t iny.eption prov.ides a method cqnfiguraiti.cin . fqoned by __ . th:e· e«;>tivol\i• 

ot operating an illd~nd¢nt superheater .to tions. of-. ;the . heli~l · coil.. fuel. $Upj>ly 60 
~el.iver fluid at a . d~ired terµperature, the n,ieans, connected to the fuel: b'llrner inelu~i~g. 
ln~~~dent su:~rh~~ .bavµtg a. ~ting fuel i~P,ut ~ntro.l _mea11~ fot quanti-t_atiyely 

?O CQd ~.rraJlP.lent . within a ~at exehaf!ge _eontre1ling tpe fqel dehv~red .to the f~l . ''• 
cha1n:ber fuet bUTQer means for introducing bume'f, combus1iort ~uppSi't:-il:tg gas supply · ·.-. 
fuel . ahd cmnbustion :supporting g$ing. to n}ea;~. -eoimect~ JO. the fu~i_ b;unier and in"' 65 
.th¢ . heat exc~im~ c,ha.m~ber; aitd a flue clud.i.ng meam for supplying a cof)stan~ 
arrangement for c;i;i~ging .~he ga• of V,oJuip.e_ of. eombustion .s~pportmg. gas, to 

,2S c?mbti~tion from ~ heat e>1Ee1).ange .eham..: the ft!~l but'.her, ~1}11pe~ture s~!dng ,meant .. , 
bei:, .iii wh.ich me!:)).Od supply Qf. eombustion lo~ted at ·the flQid outlet to tttwu"' .ftuid \ ·

1 

· s~pi~fiiri.8 gi:s to the..fuel ~ume~ m~ans is tem~tature . and ge11~~te a_ signal in 70 
q11anhtatively, <..'<>ntroll~ tO .. mamµnn the ~nse to sueh tem~erature mefUtlrement, 
ampunt Of . OOJUbUStion SUWorting gas a11(1. . means 00iln~t1g . tbe teinperatllit 

30 ~~!1,ve.~ !o the heat exetia~ge cha~~r at, -a sensing .. mea~s t&. the. fuel . input .eOO.trol _. 
predetemuned and fixed value and flue d~s- means to control feel ml)Ut m tes;poose ·to · · 
c.liia.rge capacity ·from the .h~t eJtt:h11111ge · ~:ure· i'¥tiasllreanent. . · 75 
~hamber i5 ~intained _at a fix:ed. value, artd the invention .will Qe. further described by 
lJ'.l whiCh Jilethod fuel input to the beat i!X- way of .ei;1,runple; .With :tefe(6iite to the 

~5 ~h~~~. . 9hamber is, · ~ntrol~~ · lluto-: ~m.panyif}g drawings ;wtie.rein : . . . . 
~~ticallY, m resiP.onse. to the ~emperature of f~gure l ·1s ~~seh<$atic VJew. par·t1a1Jy m 

· :ft_u1d :f,fiter heat1pg .m the .heat exchange section, o( a: S'1fP8fhtater stn:wture; · 80 
~~het }o maintai·11 _the ~perature of :Figure 2 is a schematic view of the super• 
ftu1cl debverecl ftom d~e heat · e~ha:rtge heater stnreture with asst>cia.ted oolitfol 

40 cli~;.nber ~ta: 4~ired.1evel.: . . . . ajJparatusi . . . . . . . 
'ft:te irtventipn inc1µ.des ~ndependen:t Figure . 3 is an en_le.rged view .. of. a potition 

.Superli~ater stru€tu:re and eentrol apparatus of the istruc_ture of F.igutes 1.atid 2: ana · 85 
~ompfisirig a 1ongi.tudina1ly. ex.tended he!it• .Figure 4 .is a: ~hetttatie view of the 

f Prke 41. 6d.] . 
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-superheat.er ~truotu.re and control apparatus . longitudinally extended heating.cltatn~r 12. 
·.. as wppli!Kl to the control of coating weight a tootperature sensor 34, conn~ed ~8:·. the ·.· · 

of hot-di.p coated steel strip. line 24, measures the. temperature <>( hea1,ed /o:!f.. ':"' 
In these drawings, like numerals have been fluid. The senso.r 34 genel'ates a s.ignal whiCl:i ~ 

5. Used• to designate like'' pa["ts where a.ppro· is delivered over a line ~6 ~to a tempera~ure 70 
priate in-the v.arious figures. . . . . _ . controller 38 and, in . turn~ · a. s1g·nal: js 

The . longitudinally extended "independent delivered over a lirie -40 to the yaly~ .. di'ive 
superheaiter of .f~gure 1 includes a heating Un.it 32. The temperature desired f;or s·U.per· 
chamber 12, a fUel burner 14. and flues 16 heated fluid can be selec~· at the .tempera· 

10 and 18. A helical coil 20 is disposed with.in ture ce>ntroller 38 -and di:fferenees between 75 
·the heating chamiber 12 with convolutioDB the measured temperature a.t the sensor 34 
of t:he coil 20 defining a cylind·rfoal confi.gura- and the desired temp:.rature input to the 
illioo having a - longitudinal axis which is ~ntroller 38 ~netate responsive signals fo 
substantially coextensive with that of the ratse or lower the fuel input t9 ·,the fuel ... ,. · 

IS heating chamber 12. bumer 14. 80 
Fluid to be heate~ is introd~ ait a fluid_ .. : An e~· tci,il" ty.pe o~ fuel burner as shown 

inlet 22 of the coil 20 and del'lvered at a in Fjgure 3 is used. TJus tyipe of burner may 
ftuki:, outlet 24. Fu~l ~4. co~]?ustion .. ~up- -,.also be .. refe.rred. ito. as_ .a tem;pered flame 
ipoli1:1ng ~ are fed t<f the burner 14 via a burner. A con.Stailt pilot 1s prov1ded; opera-

20 ifuel line 23 Bl1d a pombustion suppol"ting tion of this ty,pe of burner will be obvious 8S 
· _ .gas Hile 25, :respectively and are combined from Figure 3; In eombination with other 
-?:·in the burner. · ·· , ·· ·. ·' · features of.the in·\_'entioo. the bumer hel.ps to 

. Gases of. cC>mbustion discharged from the provide rapid tem.ptrature re.sponse." For 
fuel burner 14 travel along the longi·tudiriail example, when fuel is being added ·the . 

25 axis within the cylinder formed by the con~ :hottest flame, at the burner J4> contacts 90 
___ , vOlutioos 9f the coil 20. At the fluid :outlet 9team in the coil· 2() shortly af.ter entering 
"' end \){' ·the heating chamber 12. ithe gases, of the head:er when the steam is relatively :io~ 

oombustion are directed. ·radially outwardly, in temperature; This · large temperature 
as .indicated by the fl.ow arrows, and then in differential facilitates rapid heat exchange.. .. 

30 ~ub.St.a:nµally ·court~rftow relationship. =Gases · COmbustioti gases travel as 'Shown in 95 
., _ ~ com.Jl?usriori a.re dischatgetl'from the heat· Fiignre 1; heat exchange along the· internal 
' •. iilg chamber .. th1"9ugh t:):te flues 16 and 18. It sudace of the cylindrical space defined by 

shpuld be noted that the flue disch:arges are the convolutions of ·the coil ·20 'is primarily 
loCat.ed at the 'fluid. inlet end of the hCfl:ting due to ·radiant heating. Along the external · . 

3S chamber 12 aild that no damper co·ntrolis stirf.ace of the cyHnder, heat transfer· is due 100 
.· . provided .. A.s w~H be ~n from the deacrip~ chiefly· to oonveetiort· heating. It ·can be 
'ffr. tiO:il ·to i'Ollow, a constant -volume of com- readily ·seen that when fuel supply is 

blistfon · supporting gas, . such as air or di•Iil:inisbed, the ftaitie · temperature and the 
'?xygen-enriched air. is .:Pfovided ~d. with ~per~tu.re. of the prod'ilots ~f combustion 

40 oontrol of fuel. supply, ph~ys-.. an 1mpQr.tant will d1mm1sh. Fluid tempera.ture ·change ios 
·, role · in ··.producing · ·a · rap.id-response to within the Coil 20 wlill follow rapidly with 

... ·' .fluctuations· m· the rate of fl.ow of fluid to be heat exchange "facilitated •by the ·c<mstant 
heated, . . · . . vol·ume of' ·air supplied by . the compres.Sed 
' Tempotature. selection 8illd rapid re&p<>nse air blower 28.. Whether heating up or cool·· .... 

45 are avaija;ble with constant o:r- vacy·ing fl.ow ing. down; ;h,eat ~xchange .takes place o'ver ho 
_ .. demall&·.: To aooomplish this end, the -the fu11 surtace ·area <:>f the ·eoil beeal1se Of 
. .!o .SU:perheater is operated on a fi.xed volume of .the , coil's · configur-ation. Iri effect~ afo1ost 

air or: <lither: combusti~n supporting gas and instantaneous temperature res.ponse :is avaH~· 
the .f~J 6upply is varied tO ~eet tem~rature able by ~:il.troll~ng · fyel 'input. Th,is rapid , so ll'eqU!l'eJl1e:D.ts ··.and/or-· varymg ·fluid flow response ·is esipec1ally important when stea.11'.l 115 

..... re9u1rements. · With t:he superheater · des· flow · requirenielits wry_· since · h~ting 
·. \ cr-~bed. ~1bove, fuel _input )iffeet$ bOth flame requirements ··would vary iostantimeously 

temii>emture and ot>~busfion: prod.Uot. · rem- with change in the fli>w rate 'demand; · •· · 
peratute. · .Therefore, b¢h :radiant heating Referring to Figtiie 2, fluid" :Under pres~ . , 

SS ~ convection ~ea:tjng ·are aifeOted. With tihe ·Sure is sU:pplied vi~ the line 22. The pressure i20 
constant volume of' aii" supplied. and dis- may be regulated· by a ·pressure . regulator 

· f. charged, _teimpe~tur~ :response is almost in- valve 42. In operation, the pressure is sensed 
&tantaneous. . . · · · · · near the point of use of the superheate(J 

·Rderr.ing td Fagure 2. a constant volume fluid by a ~~ure ·. · senspr · 44 · which , , 
60 of .air is s:uwli~ ~th~ fuel butjler' 14'by generates a signal which :iis delivered.over a 125 
•.. a·· oompresSed· air blow:e.r 28. Quantita.;tive line · 45 to a pres:Sure controlJer · 46. Desired 

·• ·'· co_ntrol of ~el f1ow--m, the Jin~· 23 'is mjtln'.. pressur~ is selected at the pressure conti:oUei: 
tained.1by a vW.ve 30 which is controlled by 46. A:ny differential 'between measured aind 
a vialve drive unit 32. desi;red pressure controls the .pre8sure regula-

6S At the heated fluid discharge end of the tor valve 42. 130 

... 
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1.123,181 

The present invention can be used for gases are combined in the fuel burner 
control of superheated steam used in a jet means and gases of combustion are. dis­

. r) coating control process. Referring to Figure. charged thereby into the heat exchange 

3 

l , 4, galvanized strip 50 is travelling upwardly · chamber . 
.S f.rom a-·.hot-dip coating pot (not shown) be- 3. Method as claimed in claim 1 or.2 in 70 

tween superheated steam nozzles 52 and 54 which the pressure of fluid· delivered to the 
which a.re used to control the coating weight heating con _j\rrangement to be heated by the 
of molten zinc on the strip. It is essential in chamber is controlled responsively to ·the 
this environment to maintain instantaneous pressure of fluid being delivered fr<?m the 

10 control of the temperature and pressure of hea.t exchange chamber a.fter heatmg to 75 
t.he steam in order to exercise proper coat- deli-ver the fluid at a preselected pressure .. :. 
i.ng contro] for· the varying gauges of steel 4. Method as claimed in claim l, 2 or 3 
strip being coated. The speed of the line in which the fluid heated and delivered by 
vanes with variation in strip gauge and the the superheater is steam. 

t.5 tempera-tore, .pressure, and flow require~ 5. The utilization of superheated steam 80 . 
ments may vary accordingly. produced by the method claimed in claim 
· The control features described in relation 4 .in which the superhez.ted steam delivered 
to Figure 2 are employed in this environment by the superheater is directed on to hot-dip 
as are various safety controJs. For example, coated metal strip upon exit from a hot-dip 

20 .. the nozz1es 52 and 54 have regu1ator valves coating ba4h to control the coating weight. 85. 
56 and 58, re9pective1y. These may be 6. The utilization of superheated steam .. 
automaticallv controUed from a · control as claimed in claim 5 in which the strip is 
-panel 60. Pressure and ·temperature indica- steel and the coating bath is a gdvanizing 
tor gauges for the entire system may be in- bath. 

25 eluded in ;the cootrol panel 60. At the supply 7. Methods of superheating a flui.d sub- 90 
end of the heating chamber 12, a manually sta.ntially as herein described with reference 
operated butterfly valve 62 is provided in to -the accompanying drawi11;gs. . 
t:he line 25. Pilot controls 64 are provided · ~8. A ~ethod of co_ntrolhn~ the cm~t!ng 
f.or the constant pilot of the burner 14 and a thickness m a $a.Ivamzed strip producmg . 

30 flame protection relay 66 is provided for process substantially as herein described 9·S 
safety reasons. A main !Z!l.S pressure reszula- with reference to Fig. 4 of the accompanying 
tor i~ provided at 68 and a safety valve is drawings. 

, -,, .PrQy1ded _at 70.. . .... ·. . ....... ·-·•·: .. 9. I.ndepeudent ~ .s.uperh~ter··· struct~re· .. 
·... . The· aoove. system funetion.s<to provid~ :·and cootrol aPpar.atus dompris·ing a l"biigi_. :o<. 

35 almost instantaneous control of super:· · tudinally extended heating chamber, a 100 
heated gas as required to provide tempera- :helical heating: coil in the chamber for carry-
ture selectively and mee.t varying flow ing a: fluid to be heated and having convolu-
demands. · tions defining a longitudinally extended 

WHAT WE CLAIM IS: - cylindrical configuration having its longi-
40 1. Meth'Od of operating an independent tudinal axis subSitantially parallel to the 105 

.superheater to deliver fluid at a desired tern- Jongitudinal axis of the heating chamber, 

.perature, the independent superhea.ter .the helical coil having a fluid inlet at one 
ha.ving a heating coil arrangement within a· Jo.n-gitudinal end of the heating chamber 
heat exchange chamber, fuel burner means ,and a fluid outlet at the opposite Iongi-

45 for introducing fuel and combustion sup;. tudinal end of the heating chamber fuel 110 
porting gasing to the heat exchange cham- burner means at the longitudinal end of the 
ber, and a flue arrangement for discharging heating chamber having the fluid inlet. the 
the gases of combustion from the heat ex- fuel burner being disposed to dischz.rge 
change chamber, in which method supply gases of combustion along the longitudinal 

50 of combustion supporting gas to the fuel axis within the cylindrical con-figuration 115 
burner means is quantitatively controlled to ·formed by the convolutions of the helical 
maintain the amount of combustion support- coil, fuel supp1y means connected to t:he 
ing gas de1iveroo to .the heat exchange fuel burner including_ f~eI input con­
chambo..r at a predetermmed and fixed value 0trol means for quantJ.tatlvely controlling 

55 and flue discharge ca·pacity from the heat the fuel de1ivered to the fuel burner. 120 
exchange chamber is maintained at a fixed combustion supporting gas supp1y means 
value, and in which method fuel in:put to the con.nected to the fuel burner and 
heat exchange chamber is controlled auto- including means for supplying a con­
matica11y in response to the temperature of stant volume of combustion supporting gas 

60 fluid after hea:ting in the heat exchange t:> -the fuel burner, temperature sensing 125 
chamber to maintain the temperature of means located at the fluid outlet to measure 
fluid delivered from the heat exchane:e fluid temperature and generate a signal in 
chamber at a desired level. - res-ponse to such temperature measurement, 

2. Method as daimed in claim t in and me2ns connecting the temperature 
65 which the fuel and combustion supporting sensing means to the fuel input control 130 
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The present '.invention can _be ~ed · ~or gases. are combined in the ~fuel burll;er 

control of superheared . steam used m a Jet means and gases . of · combustion are.. clis­

~ jJ coating control ·process. Referring to Figure_ chatged thereby into the heat exchange 

3 

- · 4, galvanized strip 50 is travelling upwaTdly · chamber. . . 

. :5 f.rom a.";hot-dip coatj_ng pot (not sfwwn) be- . ~- .Method as claimed_iil ckl}m 1 or.2 in 70 

.tw~n superheated steam ·nozzles 52 and 54 which the pressure of fluid· dehvered to the 

whk.h, a:re uSed to control the coating weight heating coil arrangement to be heated by the 

of molten zinc on ·the strip. It i:s essential . in chamber. is controlled responsively to . · the 

tlrls environment to maintain .instantaneous pr~ure of fluid being delivered fr~m the 

I() con:trol of the. ~mperature and pressure of heail: exchange chamber ~ter . heating to 1S 

the steam in order to. exercise proper coat- deliver the fluid at a preselected pressure .. 

i.ng control for· the varying gauges of &teel 4. -Method as claimed in claim l, 2 or 3 

strip being cooted. The speed of the line m. which the fluid heated and delivered by 

varies with variation in strjp gauge and the the superheater is steam. 

l_S tempera.ture, ,pressure, and flow .require, 5. The utilimtion of superheated steam 8~l 

ments may vary accordingly._ . . · . . prod~ by the method claimed- ·in _claim 

· Th_e control features described m relation 4 .in w.hich the superhez.ted s:team delivered 

to Figure ~ are emiployed in this environment iby the su.perhea~ is dii~ on to hot-d~'P 

as are vanous 98.fety controls. For example, coated metal stri:p upon exit from a hot-dip 

2Q 1the n~l~- 52 and 5~ have regulator· val~ coating ballih_ ~ CO}ltrol the coating weight. 85: 

56 and 58, respectively. These· may -be 6. The ut1hzauon of superheated steam . 

automatically oont-re>lled . from ·a · control as ·claimed in claim 5 in which the strip is 

,panel 60. P.ressuTe atl(ic ~rature :indioa• steel and the coating bath is a gdvanizii:J.g 

tor ga~ges for the entire. system may be in- bath. · · · · 

· 25 eluded in ithe coot.rot panel 6(). At the supply 7. Methods of superhea.ting a fluid sub- 90" 

· end of the heating chamber J 2; a ·mooually stan:tially as herein described. with reference 

operated butterfly vaJ·ve 62 is provided in · tO -the acoompanying drawings. ·· 

the Hne 25:· Pilot· controls 64 ·are provided · .8. A method of controlling the :coating 

for the constant pilot- of t>he burner 14 and a thickness in· a· ~vanized strip producing 

30 flame protection relay 66 ··is provided for .process · substantially as herein described gs 

safety reasons. A main gas pressure regula- with reference to Fig. 4 of the accompanying 

tor is provided at 68 and a safety valve is drawings. 

,·,._,prQyided.~_70, ... ·· ... .-. ·. ,-~, .... ; ·,.1·: .. 9. Indepen.dent: ~~uper~ter·:' ·struct~~' ,. 

~·= ·. ·The· abQV.e: system funetion&:.to pr<>V.id~ :· and·C0tltrol ~pamtus oomprisfog a l:OngV'. 

35 almost instantaneous control of super::.' ' tudinally extended heating chamber, a 100 

heated gas as requir.ed to provide tempera- helical heating coil in the chamber for carry-

ture selectively and meet varying flow ing a: fluid to be heated and having convolu-

demands. 
tiQDs defining a longitudinally extended 

WHAT WE CLAIM IS: - cyH.ndrical configuratioo having its longi-

40 1. Method of operating an independent tudinal axis substantially parallel to the 10.5 

.superheater to del.iver fluid at a desired tern- longitudinal axis of the heating chamber, 

.perature, the ·independent surperhe:ater the helical coil having a fluid inlet at one 

-haiv.ing a heating coil arrangement within a loogitudinal end of the heat:ing chamber 

heat exchange chamber, fuel burner means and a fluid outlet at the opposite longi-

45 fo.r introducing fuel· and combustion sup- if.udinal end of the heating chamber fuel 110 

·porting giasing to the heat exchange chiam- burner means at the longitudinal end of the 

ber, and a flue arrangement for discharging heait.ing chamber having the fluid inlet, the 

the gases of combustion from the heat ex- fuel burner being disposed to discha:rge 

change chamber, in whic.h method supply gases of combustion along the longitudinal 

50 of combustion suptY.>rting gas to the fuel axis within the cylindrioa.1 configuration l 1.5 

bumer -means is quantitatively con.trc;>J1ed to foamed by the convolutions of the helical 

mai:ntain the amount of combustion support- ooil, fuel supply means connected to the 

ing gas delivered to the heat exchange :fuel -burner including fuel input con­

chiamba...a- at a predetermined and fixed value itrol means for quant:iota.tively controlling 

55 and flue discharge caipacity ffOOJ the heat the .fuel delivered to the fuel burner, 120 

exchange chamber is maintained at a fixed oombustion supporting gas supply means 

value, and in which method fuel input to the oo.nnooted to the fuel burner and 

.beat exchange chamber is contro1led au.to- including means for supplying a con­

me:tically in response to the temperature of stant volume of combustion supporting gas 

60 fluid aifter heating in the heat exchange to the fuel burner, tempera.ture sensing 125 

chamber to ma.i.ntain . the temperature of means located at the fluid outlet to measure 

fluid deHvered from the heat exchange fluid temperature and generate a signal in 

chamber at a desired level. res-ponse to such temperature measurement, 

2. Method as claimed i·n claim I in and means connecting the temperature · 

65 which the fuel and combustion supporting sensing means to the fuel input control 130 
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................ .. -- ........... ·---- ·-· - ····-. ... . . . ... ·-···. •···-· -------·· .. ·--. . * -· . 
means to control fuel input in .response tQ. 
~~ure ineasuremem .. · ... 

10. Independent superheater stru~ure 
and control apparatus as claimed in. elaim 

s 9 . furthet .bicluding a. seleetively . operable 
temperature .ronit.roller .cooneoted between 
the tomperature sensing means. ood the fuel 
input control· means to ·coordinate the. 
meMute temperature "With a seleci:ed tern• 

ro .. ,_perature .alid regulate fuel input responsively 
ther~to. · 
· 11. ' IiJdg,peildelit. superheater · sttuctllre 
and egntro1 ·apPE1ratus as olaimee in··cfa!im 9 
or 10 further including . pressure s.ens.ing 

ts means looated at the fluid outlet to measure 
fluid pressure witHin the helical roil anrl 
generate a signal in ~onse. tQ. such pres• 
Mire Ihe86urement. flUJd · supPly .· ~essure 
robttol means· ct>nneeted to. sa-1d .. :ftmd· ·inlet, 

· 20 ·and means ·ooiincMing the pressure sensing 
means to the fluid supply pi'e$Sure Con.trol 
means to ClOrlitrol fluid suJ)piy to the ·:helical 
coil · responsive to pressure . measuremenifs 
by tbe pressure sensing meam. . . 

2S 12. · Independent supetheater sttuctttre 
an<} cdntn:1l. it-P~tus as~ c~ed in claim 
11 further 1nded1ng · a seleotively opm'alble 
pni!uure rt!gularor oonnectiflg ·the pressure 
'Selfising mearis to the ft1iid supply . pressme 

lO eontrol means to ooorditlilite the . measured 
1• ••• 

fluid pressure with a selectlki ftaid pressure 
and regulit>te the flu.id irtlet pressu~ resport, 
siVely theretth . . · . . · 

13. · Appar.atus · for · delivering !;eper~ 
heated steam ttt stslected tempeftitu.re · ~nd :JS 
pre.ss.ute f.o.r 0001t0Uing ooatif1g ~ight of 
:ho.t:.:di-:p .eoated . .steel strip 9y diieeting the 
snpei'hea~ steam ofito the· sttiip upoo exit 
,fro:tn a hot~di9 ct1atiftg batli, ~rising· ·a . 
isuperheatet Sttlicture attti tontt'OI aj>pafat\is 40 
z6 daim~ in drums 10 antl 12, steam supply 
nieans for dt'fJivlfi'ing s.teattt ·aneet pt_eiSsufe 
tu the fluid inkst tu the . heating· roll. ~d 
meafui f.ot dt!liveting su~theatild steam ft'6m . . 
the fluid t5Utli!t 1:0 ili~ Mt<dip coatiiig OfJM&-' 45 
ti on at preselected t!Mjjeratute. and pressure. 

14. A si.tpetheater Sff:tieture iifid control 
a•ppatatus · oonsinfetetl su&tront.iillly as here-
in da<JOrlbed ·witti .t8f~reooe to and as illu~- .. 
~mteti in ;PiBs· l. 2 afld 3 of the aecoiii.pbny• Ml 
mg dmwmgs. . . ·. · · ·· · · · · 

u, . Hm-4i1S coating weight · wntrol 
apjWtl.tus ~ed llfld adapted·· to 
operate sllbMabtially ·a& h~reiil described . 
iw!ith ~et~ io amt· es illustrated i·n Fi!?. 4 JS 
of the at'COntif>artyi'iig dt'awltigs, · -

W. P. tHOMPSON &'CO. 
12. c1:1u""h $treet; Livet'pOoJ~ 1. · 

Charterat Patent AgentS: . ·' · 

Prinkd. for Hor· ~ty's . StatiCJoety Offide IJy The TweeddaJe Press l.td., Borwick~u170n-'fweed, 1968. 
Pu~ at th6 Patelft Office, as Sl:tlitbant.Ptoo. BlriliJi.nes. Llmdon, w.c.2. ft'tjffl which eopies may be 

obtained. ··•· 
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