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This invention relates to galvanizing a portion only of 
a ferrous metal article. It relates more particularly to 
the discovery of an improved masking substance for 
masking the portion of the article which is not to be 
galvanized and improved techniques in the galvanizing 
of articles in which only a portion of the article is to 
be galvanized. More speci?cally the invention is con 
concerned with a method of galvanizing one side only 
of ferrous metal strip. 
For purposes of explanation and illustration we shall 

describe the invention as practiced in the galvanizing of 
one side only of ferrous metal strip although it is to be 
understood that in certain of its aspects, particularly in 
respect to the employment vof our improved masking sub 
stance, the invention may be otherwise practiced, as, for 
example, in the hot dip galvanizing of metalware. 
Those skilled in the art have heretofore directed their 

efforts to the galvanizing of one side only of ferrous 
metal strip. The utility and advantages of ferrous metal 
strip galvanized on one side only are well understood 
and hence need not here be repeated. One example 
of a process for galvanizing one side only of ferrous 
metal strip which has heretofore been proposed is that 
disclosed in United States Patent No. 2,894,850. Ac 
cording to the disclosure of that patent an alkali metal 
aluminate solution is utilized as a masking substance 
to mask one side of the strip and after application of 
the alkali metal aluminate solution the strip is passed 
through a bath of molten spelter to galvanize the side of 
the strip which is not coated with the akali metal alu 
minate solution while the side coated with the alkali 
metal aluminate solution remains ungalvanized. The 
use of alkali metal aluminate solution as a masking sub 
stance is con?ned to a process in which the strip after 
application of the alkali metal aluminate solution is sub 
jected to temperature of at least 1250° F. in a reducing 
atmosphere because the alkali metal aluminate solution 
oxidizes the strip and the high temperature heat treat 
ment in a reducing atmosphere is required to reduce the 
oxide. We have tried out an alkali metal aluminate solu 
tion in a galvanizing line as disclosed in United States 
Patents Nos. 2,823,641, 2,824,020 and 2,824,021 in which 
there is no high temperature heat treatment in a reduc 
ing atmosphere and we have found that heavy oxida 
tion persists throughout the coating process which renders 
the alkali metal aluminate solution useless in such a 
process. We have also tried out many other prospec 
tive masking substances which have proved unsatisfactory 
in our process. Sodium carbonate, sodium benzoate, 
potassium ?uoride, chromic acid, magnesium sulfate, 
manganese chloride, potassium bromide, sodium bromide 
and sodium chloride all produce heavy oxidation as in 
the case of alkali metal aluminate and speci?cally sodium 
aluminate. Sodium acetate, potassium sul?de and sodium 
bromide do not adequately inhibit zinc adherence. Alu 
minum ?uoride is too dii'licultly soluble to be practical 
for the purpose. 
We have discovered that an alkali metal borate ideally 

serves the purpose as a masking substance in our proc 
ess in which we do not utilize a high temperature heat 
treatment in a reducing atmosphere. The melting point 
of alkali metal borate is higher than the temperature 
of molten spelter so that the masking substance does not 
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melt, and it effectively protects the side of the strip to 
which it is applied against ‘oxidation. It is readily solu 
ble in water which simpli?es the application of the mask 
ing substance before galvanizing and its removal after 
galvanizing. If in any cases complete removal of the 
masking substance is not accomplished by washing with 
water the masking substance is entirely compatable with 
alkaline cleaning prior to bonderizing. Also the alkali 
metal borate has no deleterious effect on the zinc coat 
ing where it could be deposited in the rinse water. 
Any alkali metal borate will serve our purpose. Since 

sodium tetraborate (borax), Na2B4O7, is most abundantly 
available in nature it is most practical to utilize it. 
We have also discovered certain improved techniques 

in the galvanizing of one side only of ferrous metal strip, 
whether the masking substance used be an alkali metal 
borate or other masking substance. Our improved tech 
niques will be referred to presently. 
We provide a method of applying a protective metal 

coating to a portion only of a ferrous metal article while 
maintaining the remainder thereof substantially free from 
oxide, obviating a high temperature oxide-removing heat 
treatment, comprising coating with a solution of an alkali 
metal borate the portion of the article. which is not to 
be metal coated and dipping the article in molten coat 
ing metal whereby to metal coat the portion of the arti 
cle which is not coated with the alkali metal borate while 
the portion coated with the alkali metal borate remains 
uncoated with the coating metal and substantially free 
from oxide and limiting the temperature of the article 
and the bath during such treatment to a temperature be 
low the melting point of the alkali metal borate, thereby 
producing an article having a portion metal-coated and 
the remainder substantially free from oxide. We pref 
erably coat with a flux the portion of the article which 
is to be metal-coated. We use galvanizing as an exam 
ple. We coat with an alkali metal borate the portion 
of the article which is not to be galvanized and dip the 
article in molten spelter whereby to galvanize the por 
tion of the article which is coated with ?ux while the 
portion coated with the masking substance remains un 
galvanized. 
More speci?cally we provide a method of galvanizing 

one side only of ferrous metal strip comprising coating 
one side of the strip with an alkali metal borate and 
passing the strip through a bath of molten spelter whereby 
to galvanize the side of the strip which is not coated 
with the alkali metal borate while the side coated with 
alkali metal borate remains ungalvanized. We prefer 
ably coat one side of the strip with a ?ux and coat the 
other side of the strip with a masking substance, pref 
ably an alkali metal borate, and pass the strip through 
a bath of molten spelter whereby to galvanize the side 
of the strip which is coated with ?ux while the side 
coated with the masking substance remains ungalvanized. 
We still further provide a method of galvanizing one 

side only of ferrous metal strip comprising passing the 
strip ?rst with one of its ?at sides or faces facing down 
wardly and then with the other of its ?at sides or faces 
facing downwardly, applying a masking substance, pref~ 
erably an alkali metal borate, to the under side of the 
strip on one of said passes, applying ?ux to the under 
side of the strip in the other of said passes and passing 
the strip through a bath of molten spelter whereby to 
galvanize the side of the strip which is coated with ?ux 
While the side coated with the masking substance remains 
ungalvanized. 
We preferably apply the masking substance to the under 

side of the strip while the strip is passing with one of 
its ?at sides or faces facing downwardly by use ‘of a 
roller and by the applying roller de?ect the strip out of 
a straight pass line so that the applying roller presses 
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tightly against the strip and engages the strip by surface 
as distinguished from line contact. 
When applying ?ux to one side of the strip and mask 

ing substance to the other side we preferably dry the 
?rst applied coating before the second is applied. We 
?nd it desirable to apply the ?ux before applying the 
masking substance. 

Finally we provide a method of galvanizing one side 
only of ferrous metal strip comprising coating one side 
of the strip with a masking substance, passing the strip 
through a bath of molten spelter whereby to galvanize 
the side of the strip which is not coated with the mask 
ing substance while the side coated with masking sub 
stance remains ungalvanized and after the strip galvanized 
on one side emerges from the bath of molten spelter re 
moving the masking substance from the strip, preferably 
by brushing. 

Other details, objects and advantages of the invention 
will become apparent as the following description of a 
present preferred method of practicing the same proceeds. 

In the accompanying drawing we have illustrated dia 
grammatically one form of apparatus which may be em 
ployed in practicing the invention and have shown a pres 
ent prefer-red method of practicing the invention. 

Referring now more particularly to the drawing, a fer 
rous metal strip is designated by the chain line S. The 
strip may come from a coil of steel strip and it may be 
drawn ttnough the illustrated apparatus in the direction 
of the arrows and subsequently either recoiled or sheared 
into sheets. The strip is guided by pulleys or rolls desig 
nated respectively and successively by reference numerals 
1, 2, 3, 4, 5, 6, 7, 8, 9 and 10. Before the strip reaches 
the guide roll 1 it is suitably cleaned to free it from oil 
or other undesirable materials clinging to the surface of 
the strip after which, between guide rolls 1 and 2, it is 
heated by a heating unit 11 to insure that the strip is 
dry and to somewhat elevate its temperature. Between 
the guide rolls 2 and 3 the strip, while advancing with 
one of its ?at sides or faces facing downwardly, is en 
gaged by a coating applying roller 12 which de?ects 
the strip out of a straight pass line so that the applying 
roller presses tightly against the strip and engages the 
strip by surface as distinguished from line contact. The 
roller 12 is journaled to rotate with its lower portion im 
mersed in a bath 13 of ?ux which may be any conven 
tional ?ux used in the Cook-Norteman galvanizing proc 
ess, as, for example, a solution of zinc ammonium chlo 
ride. The ?ux is applied evenly to cover the entire under 
surface of the strip, the de?ecting of the strip out "of 
a straight pass line by the applying roller insuring effec 
tive ?ux application throughout the entire area of the 
under side of the strip. 

After application of the ?ux by the roller 12 the strip 
is heated by a heating unit 14 to dry the ?ux. Desir 
ably the ?ux should be completely dry when the strip 
reaches the masking substance applying roller presently 
to be described. 
The strip passes about guide rolls 3 and 4 which re 

verse its direction so that it moves back from left to 
right whereas between guide rolls 2 and 3 it was moving 
from right to left viewing the drawing; also the strip is 
inverted so that the side which was facing upwardly be 
tween the guide rolls 2 and 3 faces downwardly between 
the guide rolls 4 and 5. As the strip moves between 
the guide rolls 4 and 5 the ?uxed surface is the upper 
surface. 

Between the guide rolls 4 and 5 the strip is engaged 
by a masking substance applying roller 14a analogous in 
structure, mounting and function to the roller 12 and also, 
as shown in the drawing, de?ecting the strip out of a 
straight pass line for the same reason above stated in 
relation to the roller 12. The lower portion of the roller 
14a is immersed in masking substance 15, preferably an 
alkali metal borate in water solution. As indicated above, 
sodium tetraborate will normally be used because of its 
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4.5: 
ready availability and relatively low cost. The advan 
tages of using an alkali metal borate as a masking sub 
stance have been explained above. 

After application of the masking substance the strip 
passes over a heating unit 16 which dries the masking 
substance. Both in the case of the ?ux and in the case of 
the masking substance the coating is applied in water so 
lution and the heating unit following the coating apply 
ing roller evaporates the water, leaving a substantially 
dry coating of ?ux or masking substance as the case 
may be upon the strip. As the strip passes to the guide 
roll 5 its upper surface is covered with a dry coating 
of flux and its lower surface is covered with a dry coat 
ing of masking substance. 
The strip passes about the guide roll 5, upwardly 

through a heater 17, about guide rolls 6 and 7 and down 
wardly through a heater 18. The heaters 17 and 18 
raise the temperature of the strip to a temperature ap 
proaching that of the bath of molten spelter through 
which the strip is to be passed, but the strip is not heat 
treated at a temperature even approaching 1250“ F. and 
the strip is not subjected to a reducing atmosphere when 
being heated by the heaters 17 and 18. The alkali metal 
borate has no deleterious effect on the strip and effec 
tively covers one surface thereof. 
The galvanizing pot is designated by reference numeral 

19 and contains a bath 20 of molten spelter. The guide 
rolls 8 and 9 are journaled for rotation beneath the sur 
face of the spelter in the galvanizing pot 19 and the 
strip, coated on one face with dry ?ux and on the op 
posite face with dry masking substance, passes through 
the bath of molten spelter about the guide rolls 8 and 
9 and up out of the bath between the exit rolls 21. 
The ?uxed side of the strip, which is the upper side be 
tween the guide rolls 8 and 9, is effectively galvanized 
while the opposite side of the strip, i.e., the under side 
between the guide rolls 8 and 9, to which the masking 
substance was applied remains ungalvanized, the masking 
substance inhibiting adherence of spelter to the side of 
the strip bearing the masking substance. 
As the strip emerges from the galvanizing bath through 

the exit rolls 21 the small amounts of oxides and metal 
which may lightly cling to the masking substance may be 
removed by suitable removing means acting on the un 
galvanized side of the strip. The removing means are 
indicated in the drawing by a diagrammatic representa 
tion of a brush 22. As the arrow indicates, the brush 
may be rotated so that it turns counter to the direction 
of advance of the strip. The brush may be of various 
materials; we ?nd that a brush of thin ?exible wire serves 
adequately to remove the lightly adhering oxides and 
metal. The masking substance remains on the ungal 
vanized portion of the strip until the strip passes through 
the cooling zone 23 and then, after cooling, if it is de 
sired to remove the masking substance prior to subsequent 
treatment, it may be easily removed by Water. 
The strip passes about the guide roll 10 and through 

a cooling unit 23 whence it may pass to a roller leveler 
and either a shear for shearing the strip into sheets or 
a reel for forming the strip into a coil. 
While we have shown the ?ux and masking substance 

being applied by rolls while the strip is moving generally 
horizontally, the ?ux and masking substance may be ap 
plied by rolls while the strip is moving generally ver 
tically or at an acute angle to the horizontal and may be 
applied otherwise, as, for example, by spraying, while 
the strip is moving generally horizontally or generally 
vertically or at an acute angle to the horizontal. 

While we have shown and described a present preferred 
method of practicing the invention it is to be distinctly 
understood that the invention is not limited thereto but 
may be otherwise variously practiced within the scope 
of the following claims. 
We claim: 
1. A method of applying a protective metal coating to 
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a portion only of a ferrous metal article while maintain~ 
ing the remainder thereof substantially free from oxide, 
obviating a high temperature oxide-removing heat treat 
ment, comprising coating with a solution of an alkali 
metal borate the portion of the article which is not to 
be metal-coated and dipping the article in molten coat 
ing metal whereby to metal-coat the portion of the article 
which is not coated with the alkali metal borate while 
the portion coated with the alkali metal borate remains 
uncoated with the coating metal and substantially free 
from oxide and limiting the temperature of the article 
and the bath during such treatment to a temperature 
below the melting point of the alkali metal borate, thereby 
producing an article having a portion metal-coated and 
the remainder substantially free from oxide. 

2. A method of galvanizing a portion only of a ter 
rous metal article while maintaining the remainder 
thereof substantially free from oxide, obviating a high 
temperature oxide-removing heat treatment, comprising 
coating with a solution of an alkali metal borate the por 
tion of the article which is not to be galvanized and 
dipping the article in molten spelter whereby to gal 
vanize the portion of the article which is not coated with 
the alkali metal borate while the portion coated with al 
kali metal borate remains ungalvanized and substantially 
free from oxide and limiting the temperature to which 
the article is subjected during such treatment to the tem 
perature of the molten spelter, thereby producing an ar 
ticle having a portion galvanized and the remainder sub 
stantially free from oxide. 

3. A method of galvanizing a portion only vof a fer 
rous metal article while maintaining the remainder 
thereof substantially free from oxide, obviating a high 
temperature oxide-removing heat treatment, comprising 
coating with a ?ux the portion ‘of the article which is 
to be galvanized and coating with a solution of an alkali 
metal borate the portion of the article which is not to 
be galvanized and dipping the article in molten spelter 
whereby to galvanize the portion of the article which is 
coated with flux while the portion coated with alkali metal 
borate remains ungalvanized and substantially free from 
oxide and limiting the temperature to which the article 
is subjected during such treatment to the temperature 
of the molten spelter, thereby producing an article hav 
ing a portion galvanized and the remainder substantially 
free from ‘oxide. 

4. A method of galvanizing one side only of ferrous 
metal strip while maintaining the other side thereof sub 
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stantially free from oxide, obviating a high temperature 
oxide-removing heat treatment, comprising coating one 
side of the strip with a solution of an alkali metal borate 
and passing the strip through a bath of molten spelter 
whereby to galvanize the side of the strip which is not 
coated with the alkali metal borate While the side coated 
with alkali metal borate remains ungalvanized and sub 
stantially free from oxide and limiting the temperature 
to which the strip is subjected during such treatment to 
the temperature of the molten spelter, thereby producing 
a strip having one side galvanized and the other side 
substantially free from oxide. 

5. A method of galvanizing one side only of ferrous 
metal strip while maintaining the other side thereof sub 
stantially free from oxide, obviating a high temperature 
oxide-removing heat treatment, comprising coating one 
side of the strip with a ?ux and coating the other side 
of the strip with a solution of an alkali metal borate 
and passing the strip through a bath of molten spelter 
whereby to galvanize the side of the strip which is coated 
with ?ux while the side coated with alkali metal borate 
remains ungalvanized and substantially free from oxide 
and limiting the temperature to which the strip is sub 
jected during such treatment to the temperature ‘of the 
molten spelter, thereby producing a strip having one side 
galvanized and the other side substantially free from 
oxide. 
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