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My invention relates to the problems of treat 
ing hot coated strip as it emerges from a metal 
coating bath in order to control the accuracy and 
thickness of the coating. Hitherto in most such 
operations the use of so-called exit rolls has 
been common, except in certain instances where 
for various reasons their use has been impossi 
ble. But exit rolls have certain inherent defects. 
They do not, in the ?rst place, tend to produce 
an absolute uniformity of coating thickness. In 
the second place, they can be employed only to 
control the thickness within certain compara 
tively narrow limits, and have not been found ef 
fective in the production of extremely light metal 
coatings. They usually involve a de?nite prob 
lem of keeping them clean, and their tendency 
is, of course, to roll into the coating such ex 
traneous matter as may be present. 
The principal objects of my invention have to 

do with the provision of a structure and mode of 
operation whereby these difficulties can be avoid 
ed. It is an object of my invention to provide a 
treatment apparatus which tends toward greater 
cleanliness of the coated strip and is effective 
in removing foreign particles rather than in im 
bedding them. It is an object of my invention 
to provide a treatment structure and method 
whereby thinner coatings can be uniformly im- ‘ 
posed upon metal strip. 
These and other objects of my invention 

which will be set forth hereinafter or will be 
apparent to one skilled in the art on reading these 
speci?cations, I accomplish by that certain 
structure and arrangement of parts and in that 
procedure of which I shall now set forth an ex 
emplary embodiment. 
Reference is made to the accompanying draw 

ing in which: 
Figure 1 is a sectional view of a coating pot 

embodying my treatment apparatus. 
Figure 2 is a sectional view of the treatment 

means on an enlarged scale to show more clearly 
its relationship to the workpiece in an exemplary 
mode of use. 

The nature of the hot coating process as such 
forms no necessary limitation upon my inven 
tion, nor does the nature of the metal base strip 
or the nature of the molten coating metal. My 
invention is applicable to procedures in which 
metallic strip is hot coated with tin, teme, zinc, 
aluminum and the various metals and alloys sus 
ceptible of use in hot coating procedures. The 
nature of the coating equipment and attendant 
apparatus, and the nature of such lire-treatments 
of the metal strip as may be employed likewise 
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do not affect the utility of my invention, except 
ing that my apparatus may perform additional 
functions in connection with 
dures. An exemplary coating procedure and ap 
paratus is that described in the patent to Send 
zimir, No. 2,110,893, issued March 15, 1938, 
wherein a metal strip is first given a thin and 
controlled surface ?lm of oxide and then is passed 
through a furnace having a reducing atmos 
phere. From this furnace it passes into the bath 
of molten coating metal without being re-ex 
posed to an oxidizing atmosphere, and for this 
reason no ?uxing is required. My invention may 
also be employed in connection with procedures 
involving the use of an entrance flux. It may 
be employed in connection with procedures in 
volving the use of exit ?ux or not as the particu 
lar exigency of the coating process may require. 
It can be employed where the coated strip is’ led 
out of the coating bath directly into the air, or 
with other procedures where the exit end of the 
coating bath is maintained in a, non-oxidizing 
or reducing atmosphere. It may even be em 
ployed with coating baths on the surface of which 
a ?lm of heavy oil is maintained. All of these 
conditions do not affect the basic operation of 
my structure and will hereinafter not be dis 
cussed. ' 

Brie?y in the practice of my invention I pro 
vide a plurality of blades or wipers contacting 
the strip from both sides. These blades are 
staggered. It is convenient to make all of the 
blades on one side of the strip a part of a single 
structure which is slidably mounted with re 
spect to the coating pot and which has adjust 
ment means so that its position may be varied. 
The other structure may be similarly mounted 
if desired, or it may be ?xed in space. By reason 
of the staggered position of the blades and the 
adjustment means aforesaid, the blades may be 
brought into a partially interdigitating position, 
so that the strip is deflected a plurality of times 
as it passes the blades. It is preferred that one 
pair of blades at least be located beneath the 
surface of the molten coating metal, while an 
other pair of blades at least is located above that 
surface in air, oil, molten ?ux or other medium. 
Under certain conditions of operation, however, 
both pairs of blades may be above the liquid 
level, especially when running light gauge ma 
terial. The shape of the contacting blade edges 
is likewise important, as will hereinafter be set 
forth. 
Referring to Figure 1, I have shown in a dia 

grammatic way a coating pot I, containing a 

particular proce- ' 



2 
quantity 
indicated at I. 
tion indicated by the arrow 
the coating pot, passing beneath a return roll I 
and leaving the coating pot between the wiping 
structures, next to be described. One of these 
structures, indicated at I, has a pair of spaced 
blades ‘I and I. This structure may be ?xed in 
position to the pot or to some supporting struc 
ture. Another structure I has blades II and I I. 
It may be slidably mounted in suitable ways (not 
shown), and its position may be varied by means 
of one or more threaded shafts i2 engaging the 
structure I and passing through a threaded block 
or blocks II on a ?xed support, such as the edge 
of the pot itself. The shaft may be provided with 
a hand wheel ll. Other modes of mounting the 
structure I so that its position may be shifted in 
a horizontal plane can be adopted. 
As indicated, the structures 6 and I are pref 

erably so positioned that blades I and II lie be 
neath the surface of the molten coating metal 2, 
while blades 1 and Ill lie above it. As to the shape 
of the blades, it will be noted from Figure 2 
that they may be beveled above, as at It, and 
straight below, as at I8. The speci?c shape of 
the blade edges may be considerably varied, the 
important feature being that the ‘angle of at 
tack of the blade on the strip as the strip ap 
proaches the blade should not be substantially 
less than 90 degrees. This will be clear from Fig 
ure 2. When the angle between the strip and 
the blade face approached by the strip is close to 
90 degrees or larger, the blade edge toward which 
the strip moves will have the tendency to remove 
foreign matters from the strip surface rather 
than to imbed them in the coating. ' 
The submerged blades I and II serve a double 

purpose. They remove foreign particles on the 
sheet surface before the coated strip is exposed 
to the cold air and while the strip surfaces are 
surrounded by molten metal, which will-aid in 
washing away the foreign particles. Also the 
submerged blades produce a de?ection of the 
strip. 
The unsubmerged blades 1 and II accomplish 

the actual wiping of the coating after the strip 
has left the molten coating bath. The de?ection 
of the strip as it passes the staggered blades in 
sures a uniform contact of the strip with each 
blade under substantially uniform pressure. This 
produces the desired uniformity of the wiped 
coating and makes my blades more effective in 
producing uniform, thin coatings than the treat 
ment devices heretofore proposed in the art. 
While I have shown a pair of blades on each side 
of the strip, the number of blades forms no limi 
tation on the broader aspects of my invention, 
and blades may be multiplied as desired. If two 
blades only are employed, one on each side of the 
strip they should, of course, be located above the 
surface of the molten coating metal. 
The pressure of the wiping action may be con 

trolled both by the position of the several stag 
gered blades and by the tension on the metal strip 
as it passes through the apparatus. In this way 
the thickness of the coating can be accurately 
gauged. A singular advantage of the construc 
tion and mode of operation is that the strip is 

of molten coating metal 2, having a level 
The strip 4 moving in the direc 

is shown as entering 

caused to contact thevwiper blades in spite of 
such variations as may be encountered in the 
profile of the strip. This is not possible with 
rolls. 
The material used for the wiper blades can be 

widely varied. The requirements are that it 

should have suilicient strength at the tempera 
ture of the molten metal, that it must be essen 
tially inert to the metal or at least not rapidly 
attacked by it, and it must be tough enough to 

I give good wear under the particular circum 
stances of use. The blades may be made of metal 
ful?lling these requirements; but they may also 
be made of non-metallicsubstances. For exam 
ple, in ordinary galvanizing, such material as 
transite board or other relatively dense and 
strong ?brous substances may be employed; and 
it is advantageous to impregnate them with tal 
low. Molded plastics not affected by the temper 
atures of use may likewise be employed. ‘The 
structures I and I instead of being integral may, 
if desired, comprise holding parts with attach 
able and detachable blades of the same or di?er 
ent substance. ' 
Modi?cations may be made in my invention 

without departing from the spirit of it. Having 
thus described my invention, what I claim as new 

_ and desire to secure by Letters Patent is: 
l. A process of treating the surfaces of hot 

coated metal strip as the strip emerges from a 
bath of molten coating metal, which comprises 
providing on each side of the strip a plurality of 
spaced blades having contacting edges staggered 
as respects their lines of contact with the strip 
surfaces, producing sufficient interdigitation of 
said edges to cause a deflection of the strip as it 
passes said edges, and drawing the strip under 
tension between said contacting edges under such 
circumstances that the molten coating metal is 
still in liquid condition on the surfaces of said 
strip as contacted by said edges, maintaining a 
blade on each side of said strip beneath the sur 
face of said molten coating metal while another 
blade on each side of the strip lies thereabove. 

2. A process of treating the surfaces of hot 
coated metal strip as the strip emerges from a 
bath of molten coating metal, which comprises 
providing on each side of the strip a plurality of 
spaced‘blades having contacting edges staggered 
as respects their lines of contact with the strip 

45 surfaces, producing suilicient interdigitation of 
said edges to cause a deflection of the strip as it 
passes said edges, and drawing the strip under 
tension between said contacting edges under such 
circumstances that the molten coating metal is 

60 still in liquid condition on the surfaces of said 
strip as contacted by said edges, while maintain 
ing a blade on each side of said strip beneath 
the surface of said molten coating metal while 
another blade on each side of the strip lies there 

55 above, the several blades having faces adjacent 
said edges, the faces on the sides of said blades 
approached by said strip being substantially nor 
mal to the general path of said strip and the faces 
on the other sides of said blades being acutely 

so beveled. 
3. In combination with a metal coating pot 

containing a quantity of molten coating metal, 
means for passing a strip to be coated through 
said pot, and means for treating the coated sur 

65 face of said strip as it emerges from said molten 
coating metal and prior to the solidi?cation of 
said coating metal on its surfaces, said means 
comprising a plurality of spaced wiper blades on 
each side of said strip, means for supporting said 

70 blades in staggered relationship, and adjustable 
means for producing an interdigitation of said 
blades to the extent of causing a de?ection of 
said strip as said strip is drawn between said 
blades, whereby the surfaces of said strip may 

75 be maintained in contact with said blades in spite 
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9,898,084 
of variations in the pro?le of said strip. said 
blades having faces which form with the ap 
proaching strip an angle not substantially less 
than 90 degrees, and having narrow contacting 
edges, said supporting means acting to support 
at least one blade on each side of said strip be 
neath the surface of said molten coating metal 
and at least one blade on each side of said strip 
above the surface of said molten coating metal. 

4. A process of treating hot coated metal strip 
prior to the solidi?cation of the coating which 
comprises contacting the coated strip with a plu 
rality of spaced wiper blades on one side and at 
least two wiper blades on the other, and posi 
tioning the blades so that the strip is de?ected 
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from a rectilinear path as it passes between them, 
and withdrawing the said strip from a bath of 
molten coating metal between the said blades 
whereby to cause'the blade edges accurately to 
contact the surface of the strip, some at least of 
the blades being so con?gured and positioned as 
to have faces which form with the strip as it 
approaches them an angle not substantially less 
than 90°, and positioning at least one blade on 
each side of the strip beneath the surface of the 
molten coating metal while positioning‘at least 
one other blade on each side of the strip above 
the surface of the molten coating metal. 
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