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can be avoided by the present inven- other hot-dip metal coating baths such
as                tion.                                       tin or
aluminum where situations similar                  Similarly, the increase
in line speed avail-  to those described earlier are encountered.
able is not limited to heavy gauge; increased             5 line speeds are
available at all gauges.       WHAT WE CLAIM  IS:-                  The
invention finds special application    1. A  continuous strip  hot-dip
metal 70                when it is required to have a high strip tem-
coating process in which heat is continuously                perature and a
high bath temperature in  added to a molten bath of coating metal to
order to produce the desired coating and, obtain a coating metal
temperature substan-            10 at the same time, it is desired to coat
at  tially above the melting temperature of the                optimum
coating bath temperature and de-  coating metal in a major portion of the
75                liver strip from the bath near optimum coat-  metal bath
and a portion of the molten                ing temperature. An example of
this is the  bath of coating metal is cooled to maintain
alloy coating process described in the co-  a zone of cooled coating metal
having a            15 pending  British  Patent Application  No.
temperature substantially lower than the 



25064/65 (Serial No. 1,116,222). Such un-  major portion of the molten bath
of coating  80                usual coating  pot requirements can  be
metal, the process including the steps of                accurately
satisfied by the present invention.  moving metallic strip through the
major por-                  Control of a cooled spelter zone can be  tion
of the molten coating metal bath and            20 exercised partially by
controlling the quan-  then through the zone of cooled coating
tity of fluid flow in individual conduits. metal, and controlling the
coating weight 85                Figure 3 schematically illustrates a
frontal  of molten coating metal on the strip upon                view of
coating apparatus in which a fluid  delivery from  the zone of cooled
coating                coolant conduit 56 employs a flow control  metal.
25 valve 58. The conduit 56 is surrounded by    2. A coating process as
claimed in claim                a heat transfer and protective jacket 60  1
in which the strip is steel strip.     90                which is filled
with lead 62. The lead be-   3. A coating process as claimed in claim
comes molten when the bath cooler is put  2 wherein the molten bath of
coating metal                into use and is a good heat conductor. The
comprises galvanizing spelter the major por-            30 jacket 60 is a
protection against accidental  tion of which is heated to a temperature
leakage where the coolant is a liquid such  substantially above 860[err]F
and the zone of 95                as water.
cooled spelter is maintained in a tempera-                  In practice, a
plurality of conduits are  ture  range between  800[err]F  and  860[err]F,
used to define the zone and control the tem- inclusive.            35
perature of the cooled spelter. Varying    4. A coating process as claimed
in claim                heat exchange requirements are met pri-  1, 2 or 3
wherein the cooled portion of the 100                marily by varying the
number of submerged  molten bath of coating metal is cooled by
conduits in use, since excessive flow  of  coolant means contacting the
molten bath 



coolant through too limited a number of in the zone of cooled coating
metal.            40 conduits will merely result in freezing of    5. A
coating process as claimed in claim                spelter on an exterior
bath-contact surface  1, 2 or 3 wherein the portion of the molten  105
of the conduit(s).                          bath of coating metal is cooled
by coolant                  When control of fluid coolant flow  is  flow
through conduit means submerged in                manual, the flow should
be terminated when  the molten bath of coating metal.            45 the
line is stopped. Flow  should be di-   6. A coating process as claimed in
any                minished when line speed is diminished  of claims I to 5
in which heat is continu- 110                or heat additions to the pot
are otherwise  ously added to the bath of coating metal by
reduced. However, the present system can  heating the strip to a
temperature above                be  readily  automated  by  continuous
the temperature of the major portion of the            50 measurement of
spelter zone temperature,  bath prior to entry of the strip into the bath.
e.g. by use of a continuous measurement    7.  A coating process as claimed
in any 115                temperature gauge such as 64 in Figure 3. of
claims 1 to 6 in which the coating weight                Signals from  the
temperature gauge 64 to  is controlled by means of coating rolls.
temperature control apparatus 66 can be    8. A  continuous strip  hot-dip
metal            55 used to control the flow valve 58 or a plur-  coating
processes substantially as herein                 ality of valves to
maintain the desired tem-  described with reference to the accompany- 120
perature in the cooled spelter zone. With  ing drawings.
this arrangement, the coating operation, in   9. Metallic strip when metal
coated by                 a multiple-process continuous-strip line, can
the process claimed in any of claims 1 to 8.            60  be standardized
despite variations in other   10. Galvanized flat rolled steel coated
line processes or variations in the product with a bright smooth-finish
galvanized coat- 125 



being treated.                              ing of substantially uniform
coating weight                   Whilst the invention has been described
on both surfaces of the base metal by the                 in  its
application  to  continuous-strip  process claimed in any of claims I to 8,
65 galvanizing, the invention may be useful in  with total coating weight
on both surfaces    l
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5                  being in the range of three to six ounces of    14.
Coating apparatus as claimed in                 galvanized coating per
square foot of base  claim  11, 12 or 13 for coating steel strip
metal inclusive.                           wherein the molten coating metal
is galvanis-                   11. Continuous strip hot-dip metal coat-
ing spelter and the means for heating the  35                 ing apparatus
comprising hot-dip coating  steel strip includes means for preheating 



70             means including a coating bath for con-  steel strip to a
temperature above the melt-            taining molten coating metal, means
for  ing temperature of galvanizing spelter be-                 introducing
metallic strip into and for de-  fore entry into the molten galvanizing
bath.                 livering metallic strip from the coating bath,    15.
Coating apparatus as claimed in any  40             10 means for heating
the metallic strip before  of claims 11 to 14 in which the coating 75
delivering the strip to the coating bath to  weight control means comprise
coating rolls.                 temperature above the melting tempera-
16. Continuous strip hot-dip metal coat-                 ture of the
coating metal, coolant means  ing apparatus constructed substantially as
in the molten coating metal, the coolant   herein described with reference
to and as 45             15 means being located to define a cooled
illustrated in Fig. 1 or Fig. 2 or Fig. 3 of  80             zone of molten
coating metal contiguous  the accompanying drawings.                 with
the travel path of strip approaching    17. Metallic strip when metal
coated by                 delivery from  the coating bath, means for  the
apparatus claimed in any of claims 11                 providing  fluid
coolant for the coolant  to 16.                                     50
20  means, and means for controlling coating    18. Galvanized flat rolled
steel coated  85             weight on the strip upon delivery from the
with a bright smooth-finish galvanized coat-                 coating bath.
ing of substantially uniform coating weight                   12. Coating
apparatus as claimed in  on both surfaces of the base metal by the
claim 11 wherein the coolant means include  apparatus claimed in claim  14
with total 55             25  at least one conduit for fluid coolant flow
coating weight on both surfaces being in  90             submerged in the
molten coating metal.   the range of three to six ounces of galvanized
13. Coating apparatus as claimed  in  coating per square foot of base metal
claim  11 or 12 wherein means are pro-  inclusive. 
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