
1,071,572      Thus it will be seen that the preferred  the smoother finish
produced by the gas                 nozzle opening G lies between five
thousandths  barrier method.  Improved economy results                 and
one sixty-seventh of the nozzle dimension  from  the increased production
referred to                 E, which is measured in the direction of gas
above, increased percentage yields, and elimina-              5  flow.
tion of a number of post coating treatments 70                    Figure 7
shows an arrangement for supply-  to improve coating surface.
ing heated gas to a nozzle and providing    WHAT WE CLAIM IS:-
auxiliary blowers if needed. From superheater   1. Continuous metallic
strip hot-dip metal                 72 heated gas is fed through conduit 74
to  coating apparatus comprising a hot dip bath             10
distribution pipes 76, 78 and 80 leading to  containing molten coating
metal having its 75                 the manifold of nozzle structure 50.
Each of  upper surface exposed to a gaseous atmosphere, the distribution
pipes may include a valve as  guide rolls defining a travel path for longi-
shown to control flow. The number of distri-  tudinal movement of the
continuous metallic             bution pipes used can be chosen and
positioned  strip through a portion of the molten coating             as
required to give uniform gas barrier pressure  metal in the bath, then
through a coating  80                 across the strip width.
weight control zone located immediately above                   Auxiliary
blowers 82 and 84 can be used  the exposed upper surface of the molten
coat-                 along strip edges or as needed. With uniform  ing
metal, and then upwardly to a point where                 gas dispersal and
at angles near perpendicular  coating metal applied to the strip has
solidi-             20  to the strip, they are not needed. A similar  fied,
the coating weight control zone extending  85                 arrangement
of hot gas piping is made on the  upwardly from the exposed upper surface
of                 opposite side of the strip.                  the molten
coating metal through a portion of                 Figures 8 to 11 show
details of hot-dip, gas  the travel path of the continuous metallic 



barrier equipment including means for adjust- strip in which the weight of
the molten coat-             25  ing angle of impingement of the gas,
height  ing metal applied to the strip in the bath can  90
of impingement above the bath, depth of the  be controlled, the metallic
strip being free of                 submerged braces which guide or
constrain  mechanical contact between a point below the
strip in a particular path, the gap between the  upper surface of the
molten coating metal and                 gas nozzles, and the gap between
the braces.  a point above the coating weight control zone, 30  Where pairs
of identical adjustment means  a nozzle arrangement positioned in the
coating  95                 exist on the same side of the strip, the same
weight weight control zone and having two                 numbers have used
to identify each member  opposed linearly extended, narrow-width, gas
of the pair.                                 outlets, each gas outlet
having a length at least                   A framework 86 supports the
entire equip-  equal to the transverse edge to edge dimen-             35
ment. Nozzle structures 88, 90 are positioned  sion of the metallic strip
to be coated and each 100                 above bracing means 92, 94 which
guide or  gas outlet being shaped to deliver a uniform,
constrain the strip into the coating control zone  concentrated,
narrow-width stream  of heated                 with  a  substantially
planar configuration. gas and being disposed to direct said stream
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 substantially direct opposition to the stream  105   96 and
the bracing means 94 by linkages 98. from the other gas outlet with the
heated gas                 Vertical location of the bracing means 92, 94
impinging against the strip at an angle of inci-                 is
adjusted by screw mechanisms 100 and 102. dence between zero and fifteen
degrees above                   Referring to Figure 8 in particular, the
gap  the perpendicular, inclusive, to prevent passage            45
between the nozzle structures 88 and 90 is  of molten coating metal in
excess of desired 110                 adjusted by linkages 104 and 106
which pivot  coating weight, means for supplying heated gas
at 108 and 110, respectively. The angles of  under pressure to the nozzle
arrangement and                 inclination of the nozzles 88 and 90 are
means for obtaining a desired coating weight                 adjusted by
linkages 114 and 116 pivoted at remaining on the strip by continuously con-
50   118 and 120, respectively.                 trolling the rate of supply
of heated gas to 115                   The nozzle structures, the bracing
means, the nozzle arrangement.                 their respective adjustment
means are moved    2.  Apparatus as claimed in claim  1 in
upwardly or downwardly with respect to the  which the gas outlets are
disposed to direct                 framework 86 by height adjustment means
the streams of gas with an angle of incidence 



55  112, 113.                                    of gas impingement against
the strip of not 120                   Some of the advantages of the gas
barrier  more than ten degrees above the perpendicular.
method of coating control include increased    3. Apparatus as claimed in
claim  1 or 2                 production,  improved  quality  and  more
including strip guide means submerged in the                 economic
production.  Increased production  molten coating metal of the bath means
adja-            60  results from  the faster line speeds available  cent
is exposed upper surface and making sub- 125                 with this
invention over those with the prior  stantially continuous contact with the
strip                 art practice. Also, less down time for a line
transversely from edge to edge of the strip                 is required
since there is no necessity to change  entirely below the exposed upper
surface of                 coating rolls, etc. Improved quality results
the molten coating metal, this substantially            65  from the
avoidance of coating roll marks and  continuous contact including a
straight line 130                 1,071,572        Thus it will be seen
that the preferred  the smoother finish produced by the gas      nozzle
opening G lies between five thousandths  barrier method.  Improved economy
results      and one sixty-seventh of the nozzle dimension  from  the
increased production referred to      E, which is measured in the direction
of gas  above, increased percentage yields, and elimina-  5  flow.
tion of a number of post coating treatments  70        Figure 7 shows an
arrangement for supply-  to improve coating surface.      ing heated gas to
a nozzle and providing    WHAT WE CLAIM IS:- 



auxiliary blowers, if needed. From superheater    1. Continuous metallic
strip hot-dip metal      72 heated gas is fed through conduit 74 to
coating apparatus comprising a hot dip bath  10  distribution pipes 76, 78
and 80 leading to  containing molten coating metal having its  75      the
manifold of nozzle structure 50. Each of  upper surface exposed to a
gaseous atmosphere,      the distribution pipes may include a valve as
guide rolls defining a travel path for longi-      shown to control flow.
The number of distri-  tudinal movement of the continuous metallic
bution pipes used can be chosen and positioned  strip through a portion of
the molten coating  15  as required to give uniform gas barrier pressure
metal in the bath, then through a coating  80      across the strip width.
weight control zone located immediately above        Auxiliary blowers 82
and 84 can be used  the exposed upper surface of the molten coat-
along strip edges or as needed. With uniform  ing metal, and then upwardly
to a point where      gas dispersal and at angles near perpendicular
coating metal applied to the strip has solidi- 20  to the strip, they are
not needed. A similar  fied, the coating weight control zone extending  85
arrangement of hot gas piping is made on the  upwardly from the exposed
upper surface of      opposite side of the strip.                  the
molten coating metal through a portion of        Figures 8 to 11 show
details of hot-dip, gas  the travel path of the continuous metallic
barrier equipment including means for adjust- strip in which the weight of
the molten coat- 25  ing angle of impingement of the gas, height  ing metal
applied to the strip in the bath can  90      of impingement above the
bath, depth of the  be controlled, the metallic strip being free of
submerged braces which guide or constrain  mechanical contact between a
point below the      strip in a particular path, the gap between the  upper
surface of the molten coating metal and      gas nozzles, and the gap
between the braces.  a point above the coating weight control zone, 30
Where pairs of identical adjustment means  a nozzle arrangement positioned
in the coating  95      exist on the same side of the strip, the same
weight weight control zone and having two      numbers have used to
identify each member  opposed linearly extended, narrow-width, gas      of
the pair.                                 outlets, each gas outlet having a
length at least        A framework 86 supports the entire equip-  equal to
the transverse edge to edge dimen- 35  ment. Nozzle structures 88, 90 are
positioned  sion of the metallic strip to be coated and each 100      above
bracing means 92, 94 which guide or  gas outlet being shaped to deliver a
uniform,      constrain the strip into the coating control zone
concentrated, narrow-width stream  of heated      with  a  substantially
planar configuration.  gas and being disposed to direct said stream 



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
substantially direct opposition to the stream  105     96 and the bracing
means 94 by linkages 98. from the other gas outlet with the heated gas
Vertical location of the bracing means 92, 94  impinging against the strip
at an angle of inci-     is adjusted by screw mechanisms 100 and 102.
dence between zero and fifteen degrees above        Referring to Figure 8
in particular, the gap  the perpendicular, inclusive, to prevent passage 45
between the nozzle structures 88 and 90 is  of molten coating metal in
excess of desired 110     adjusted by linkages 104 and 106 which pivot
coating weight, means for supplying heated gas     at 108 and 110,
respectively. The angles of  under pressure to the nozzle arrangement and
inclination of the nozzles 88 and 90 are  means for obtaining a desired
coating weight     adjusted by linkages 114 and 116 pivoted at remaining on
the strip by continuously con- 50   118 and 120, respectively.
trolling the rate of supply of heated gas to 115        The nozzle
structures, the bracing means, the nozzle arrangement.     their respective
adjustment means are moved    2.  Apparatus as claimed in claim  1 in
upwardly or downwardly with respect to the  which the gas outlets are
disposed to direct     framework 86 by height adjustment means  the streams
of gas with an angle of incidence 55  112, 113.
of gas impingement against the strip of not 120       Some of the
advantages of the gas barrier  more than ten degrees above the
perpendicular.     method of coating control include increased    3.
Apparatus as claimed in claim  1 or 2     production,  improved  quality
and  more  including strip guide means submerged in the     economic
production.  Increased production  molten coating metal of the bath means
adja- 60  results from  the faster line speeds available  cent is exposed
upper surface and making sub- 125     with this invention over those with
the prior  stantially continuous contact with the strip     art practice.
Also, less down time for a line  transversely from edge to edge of the
strip     is required since there is no necessity to change  entirely below
the exposed upper surface of     coating rolls, etc. Improved quality
results  the molten coating metal, this substantially 65  from the
avoidance of coating roll marks and  continuous contact including a
straight line 130     



1,071,572                                      7         contact to impart
a planar configuration to the  conduits into the respective manifold is
per-                     strip during passage through the exposed upper
pendicular to the direction of gas discharge.                     surface
of the molten coating metal and during    15. Apparatus as claimed in any
preceding                     impingement by each stream  of heated gas
claim in which the means for supplying heated                 5  from  the
gas outlets in the coating weight  gas to the nozzle arrangement includes a
70                    control zone.                               steam
superheater.                       4. Apparatus as claimed in claim 3 in
which    16. Apparatus as claimed in any preceding                    each
linearly extended gas outlet is positioned  claim  in which the molten
coating metal is                    to face an opposite planar surface of
the strip  molten zinc.         10  and is uniformly spaced from the strip
and    17. Continuous metallic strip hot-dip metal 75
from the exposed upper surface of the bath.    coating apparatus as claimed
in claim I and                      5. Apparatus as claimed in any
preceding  constructed and adapted to operate substan-
claim in which the spacing between each gas  tially as herein described
wtih reference to and                    outlet and the coated strip in the
coating  as illustrated in Figs. I and 2 of the accom-                15
weight control zone is adjustable to thereby  panying drawings.
80                    control the coating weight remaining on the   18.
Continuous metallic strip hot-dip metal                    strip.
coating apparatus as claimed in claim 1 and                      6.
Apparatus as claimed in any preceding  constructed, arranged and adapted to
operate                    claim  in which the height of the nozzle
substantially as herein described with reference                20
arrangement above the exposed upper surface  to and as illustrated in Fig.
3 of the accom- 85                    of the molten coating metal is
adjustable.  panying drawings.                      7. Apparatus as claimed
in any preceding    19. Apparatus as claimed in any of claims
claim in which each linearly extended narrow-  1 to 18 and having the
nozzle structure sub-                    width gas outlet defines a nozzle
opening  stantially as herein described with reference 



25  having a uniform width dimension of between  to and as illustrated in
Figs. 4 to 7 of the  90                    0.005" and 0.015", inclusive,
transverse to  accompanying drawings.                    the direction of
gas flow.                    20. Apparatus as claimed in any of claims
8. Apparatus as claimed in any preceding  1 to 1 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 direction 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 between five thousandths
and one  apparatus of any of claims 1 to 20.   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 claimed in any
preceding  metal in excess of desired coating weight is
claim  in which the nozzle arrangement in-  applied to the continuous
metallic strip by                    cludes two linearly 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 thereof into a respective  and the continuous strip
is passed in planar                    one of the linearly extended gas
outlets.  configuration from the molten coating metal
11. Apparatus as claimed in claim  10 in  bath through a coating weight
control zone   110         45  which each gas outlet comprises a pasageway
located above the upper surface of the molten 110                    having
an outlet end facing towards the strip  coating metal bath, in which zone
the molten                    and an inlet end 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 linearly 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 outlet  width of the strip in a line uniformly
spaced 55           and inlet ends.                    from the upper
surface of the bath, with each 120 



13. Apparatus as claimed in any of claims  stream of heated gas impinging
against the 10 to 12 in which each manifold has several  strip at an angle
of incidence between zero and gas supply conduits connected thereto at
points  fifteen degrees above the perpendicular, inclu-
spaced apart along the length of that manifold  sive, and the rate of mass
flow of the heated for supplying gas thereto, the gas supply con-  gas
impinging against each side of the strip 125 duits having a direction of
entry into the  in the coating weight control zone is controlled respective
manifold transverse to the direction  to obtain a desired weight of coating
metal of gas discharge through the gas outlet.  remaining on the strip
leaving the coating Apparatus as claimed in claim  13 in  weight control
zone. which the direction of entry of the gas supply    23. A process as
claimed in claim 22 in 130                         1,071,512
which the angle of incidence of gas impinge-  22 to 28 in which a
substantially planar con- 30                       ment against the strip
is not more than ten  figuration is imparted to the strip entering the
degrees above the perpendicular.            coating weight control zone by
mechanically                   24. A process as claimed in claim  22 or
contacting the strip while the strip is sub-                   23 wherein
the temperature of the heated gas  merged in the molten  metal coating
bath.                       in each of said streams is controlled.
immediately prior to passage of the strip  35                         25. A
process as claimed in any of claims  through the upper surface of the
molten coat-                       22 to 24 in which two streams of heated
gas  ing bath.                       are impinged against the strip in
substantially    30. A process as claimed in any of claims
10  opposed relationship.                       22 to 29 in which the
heated gas is super-                         26. A process as claimed in
any of claims  heated steam.                              40 



22 to 25 in which the mass rate of flow of    31. A  process as claimed  in
any  of                       heated gas in one stream is greater than the
claims 22 to 30 in which the coating metal                       mass rate
of flow of heated gas in the other  is zinc.                   15  stream
to thereby produce different coating    32. A process as claimed in claim
31 in                       weights on the opposite sides of the strip.
which the temperature of the hot gas is between  45
27. A process as claimed in any of claims  550[err]F and 850[err]F,
inclusive.                       22 to 26 in which each stream of heated
gas   33. A process as claimed in any of claims                       under
pressure is directed against the strip  22 to 32 in which the metallic
strip is steel                   20  from  a nozzle and control of the
weight of  strip.                       coating metal remaining on the
strip at a    34. A  continuous metallic strip  hot-dip  50
desired strip speed is achieved by adjusting  metal coating process as
claimed in claim 22                       the distances of the nozzles from
the strip.    and  substantially as herein described with
28. A process as claimed in claim  27 in  reference to the accompanying
drawings.                   25  which one nozzle is positioned closer to
the    35. Metallic strip when metal coated by the
strip than the other nozzle to thereby produce  process claimed in any of
claims 22 to 34.  55                       different coating weights on the
opposite sides     W. P. THOMPSON & CO.,      of the strip.
12, Church Street, Liverpool, 1,                         29. A process as
claimed in any of claims          Chartered Patent Agents;
Leamington Spa: Printed for Her Majesty's Stationery Office, by the Courier
Press. -1967. Published by The Patent Office, 25 Southampton Buildings,
London, W.C.2,                                                   from which
copies may be obtained.    


