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To all viion, it may concern. 
Be it known that i, CHAREES F. BURGESS, 

a citizen of the United States, residing at 
Madison; county of Bane, State of Wiscon 
sin, have invented certain new and useful Improvements in Coating with Metal, of 
which the following is a specification. 
The present invention relates to the art of 

covering metal or metallic objects with a 
protective or ornamental coating by making 
use of a brittle alloy in granular condition 
wherein the article or object to be coated 
may be heated to receive its covering, 
More particularly, it relates to the art of 

coating iron or steel with a homogeneous and 
uniform covering, electro-positive with re 
spect to the iron or steel, and in hany re 
spects different from the zinc coating con 
monly used. . 
My invention also embraces the product 

thereby produced. 
It is common practice in the art of coating 

metals to dip an iron object or article, after 
suitable cleaning, into a bath of fused zinc, 

25 thereby producing on the surface of the iron, 
a covering capable of protecting it from 
corrosion. This process has some disadvan 
tages or limitations, such, for example, as 
the danger that the high teiperature ray 
injure the iron or steel article during the 
coating operation, as by drawing the ten 
per, and the difficulty of controlling the 
thickness and crystalline structure of the 
coating produced. Furthermore, the proc 
ess is expensive, not only because of the ini 
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tial cost of the installation and of the fused 
bath of pure zinc, but also because of de 
terioration of the zine bath. It has beer 
found that the molten zinc alloys with iron 
or steel objects dipped therein, and also 
alloys with the iron, tank or receptacle in 
which the molten zinc is ordinarily heid. 
The alloy so formed is commonly known as 
“dross, and sinks to the bottom of the tank, 
froan whence it must be remoyed from time 
to time. This alloy analyzes about 97% zinc, 
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and 3% iron, and is sold at a comparatively 
low price as a by-product of the hot gaivan 
izing process. 
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metal to be coated, say an iron or steel arti 
cle, is suitably cleaned, as by sand biasting 
and pickling, or the like, and then is brought 
into contact with a zinc alloy, and heated 

According to the present invention, the : 

ering. The zinc alloy preferable for this 
purpose has a composition of about Fe2in, 
and can be made by adding to molten zinc, 
clean iron, say wrought iron, in small pieces, 
until the zinc dissolves or takes up the neces 
sary amount of iron. In a certain. sense, 
the alloy may be regarded as a saturated so 
lution of iron in zinc. In making up this 
alloy, it is not necessary to start with pure 
iron and pure zinc, but, on the contrary, 
it is possible to start with the zinc-iron allo 
or “dross” above referred to as the by-prod 
uct of -hot galvanizing, adding sufficient 
iron to the fused alloy to bring the propor 
tions up to about the relation FeZn. When 
made from dross as a basis, the FeZn alloy is relatively cheap... 
After cooling, this, zinc alloy, Fezno is 

very brittle, and can be crushed without 
difficulty, and ground into a granular con 
dition. This brittleness is attributable to 
the presence of the FeZn, compound in 
such quanity that its tendency to crumble 
or break up will preponderate over the 
strengthening action of a residual uncom 
bined zinc. With the alloy or compound 
Fe2in the brittleness seems to be due to the 
extremely crystalline character of the ma 
terial and to the pronounced development 
of cleavage planes and areas of mechanical 
weakness, this being so pronounced that 
the material produced as above described 
is so brittie that very often it may be 
crumbled into granular condition merely by 
pressure of the fingers. It need not be 
ground fine. 
To coat a metal article, the zinc-iron alloy 

in granular form is applied to the surface 
of the article, and is there submitted to the 
action of heat until an adherent coating re 
sults. This operation may be effected by 
placing the article in a closed drum or re 
ceptacle together with a quantity of the 
granular Fe2in aid then heating to a mod 
erate temperature. The air need not be 
totally excluded fron the drum during this 
heating operation. The drum can be ro 
tated to maintain intimate contact between 
the granular alloy and the iron article, and 
the temperature and duration of heating can 
be suitably regulated to govern the thick 
ness of the coating. Heating for two hours 
and to a maximum temperature of about 
dull red, (700 to 800 deg. F.), gives good 55 until it takes on a protective coating or cov- results. This temperature is well below the 
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temperature at which the granular material 
becomes sticky or inclined to sinter into a 
firm mass.' No oxid of zinc need be present, though its presence does not appear. to in 

5 terfere seriously with the normal operation 
of the process. Carbon may be present, as 
from carbonization of oil carried by artia cles not thoroughly cleaned, but its presence 
is neither necessary nor essential. The gran 

20 ular Fe2m, is easy to work, is not injurious 
to workmen, does not oxidize GRS and will not explode. . . . 
The coating produced 

appears to thi t 
silver-like coating, with a mat-like surface, 
and is altogether different from the crystal line deposit produced by hot galvanizing. I 
have ascertained that this protective layer 
is substantially uniform in composition 
throughout the greater part of its thickness, 
and that it has a chemical composition of 
about FeZn. It is somewhat hard and 
dense in structure, harder than pure zinc, 
and has a single-potential or electrochemi cal contact potential of about 0.23 as com 
pared with zinc 0.56. I mean by this that 
there is a potential of 0.23 volts between the 
coating and a normal zinc solution, as 
measured against a standard calomel elec 
trode, assuming for the calomel electrode 
the usual value of 0.56. It is therefore electropositive with respect to iron, but only slightly so, and as a consequence, it 
protects the iron from corrosion without it self being subject to rapid wasting away 

as herein described, 

through electrolytic-action. 
XEE present description has 

been directed more particularly to an em 
bodiment wherein a rotary drum is used, it 

... will be understood that when the iron or 
; , steel articles are not suited for treatment in 

a drum, either because of large size or un wieldly character, then various other expe 
dients well-known to those skilled in the art, may be resorted to for insuring intimate 
contact between the granular material and the iron during the heat treatment. 
Although the preferred embodiment of 

the method herein described makes use of a granular material wherein substaitially 
all the zinc is chemical combinedyfi the 
iron as Fezno, I has 36found that this re 
lation of the constitiest metals is not ini perative, and that godd-coatings can be ob 

5' tained when some considerable excess of zinc is present. Such a material containing 
free zinc, when examined under the micro 
scope shows crystals of Fe2in mixed with 
zinc, but chemically uncombined therewith, 60 and has a melting or sintering temperature 
lower than that of pure FeZn, the exact temperature depending on the quantity of 
excess zinc present, . . . 
In an Epiti Serial No. 567,244, filed 

June 16, 1910, claims are made on a 

e naked eye, as a very dense 

for use as the 
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process of coating: 
able heat treatment with a granular material 
which has been enriched with additional 
zinc. In an application Serial No. 595,205, 
filed by me. Becember 2, 1910, claims are made on the granular material itself and on 
the method by which it is produced. 
The alloy FeZn, fuses at about 1300 de 

grees Fahr., and this is well above the tem peratures at which the coating operation 
would ordinarily be effected, even though 
the temperature had been raised to a high 
value for the purpose of increasing the speed 
of deposition. But the melting point of 
pure zinc is only about 740 degrees Fahr. 
and this is so low that zinc aione is unsuited 

anular material of the coat ing process. Consequently, if the granular 
material of the • 
associated with the crystals of Fe2in, the 
quantity of zinc present must be small 
enough not to lower the fusing or sintering 
temperature of the mass below the tempera 
ture at which the coating operation is to be 
effected and the quantity of FeZn, pres 
ent must be sufficient to give to the entire 

process does consist of zinc 

iron surface by suit 
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granular mass the characteristic brittleness . 
and resistance to sintering at the tempera 
ture at which an iron article will take on a protective covering of the alloy. . . . . 
In the appended claims, the term iron is 

used as generic to the various kinds of metals 
in which iron is the sole or the major con 
stituent. . . - 

What I claim as new, and desire to secure 
by Letters Patent of the United States is: 

1. The process of coating a metal surface 
which consists in applying thereto a brittle alloy in granular condition and composed 
Early of zinc, and submitting the same to eat. , 

2. The process of coating an iron surface, 
which consists in applying thereto a brittle 
alloy in solid condition and composed 
mainly of zinc, and Submitting the same to 
the action of heat. 

3. The process of coating an iron surface 
which consists in applying thereto a brittle 
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alloy of zinc and iron in subdivided condi- ). tion, and submitting the same to the action of heat. . . . . . . 
4. The process of depositing a protective 

coating on an iron article which consists in S. applying to the article an alloy of zinc and iron in granular condition, and 
the same to the action of heat. . . . . 5. The process of depositing a protective 
coating on an iron, article which consists in 
Rying to the article a granular zinc-iron alloy of about the composition FeZn, 

and submitting the same to the action of 
heat. - ": . . . 

6. The process of coating iron articles, 
which consists in heating said articles to 
about dull red while in contact with a gran 

submitting 
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ular zinc-iron alloy of about the composition 

with a protective layer, which consists in 
theating the article at about dull red while 

with a protective layer o 

Fe2ns 
7. The process of coating an iron article 

in contact with FeZn. 
8. The process of sing a metal article 

zinc-iron alloy 
which consists in heating the article to about 
g 
alloy...in granular condition. 

9. The process which consists in forming 
an alloy of zinc and iron of about the com 
position FeZn reducing said alloy to 15 granular condition, applying said granular 

dull red, while in contact with a zinc-iron 

material to an iron surface, and submitting 
the same to the action of heat to produce a 
uniform adherent coating. 

20 
, 10. The process of coating an iron article 
with a protectiye covering containing zinc, 

', which consists in adding iron to zinc-dross 
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to forman alloy which is brittle, applying 
said brittle alloy in subdivided condition to 
the article to be coated, and submitting the 
same to heat. 

11. The process of coating an article with a protective covering containing zinc and 
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iron, which consists in adding metal to zinc 
dross, to form a material which is brittle, 
applying said brittle material in sub 
divided condition to the article to be coated, 
and submitting the same to heat. 

12. The product produced as herein de: 
scribed and comprising an iron article 5 having an electropositive coating which 
throughout is of about the composition 
FeZn, said coating having a soft, silver 

color to the naked eye, and a single-poten, 
tial of about 0.23 volts. 

13. As a new product, a metallic object 
produced as herein described, and having a 
surface coating of zinc-iron alloy of about 
the composition FeZn, this coating being 
characterized by a silver color, freedom 
from crystalline structure when examined 
by the naked eye, a single potential lower 
than that of pure zinc, and a hardness some 
-what greater than that of pure zinc. 

14. As a new product, an iron article 
coated as herein escribed with a homoge 
neous adherent covering consisting mainly 
of zinc, said covering having at its exposed 
surface a single potential less than that of 
zinc and having a freedom from crystal 
line structure when examined by the naked 
eye. 

15. The process of coating a metal article 
which consists in applying thereto a brittle 
alloy in granular condition, said, alloy con 
taining. zinc and iron, and submitting the 
same to the action of heat. 

16. The process of coating a metal which 
forms with zinc a brittle alloy reducible to 
granular condition, said process consisting 
in applying to said metal Said granular 
alloy, and submitting the same to the action 
of heat until the metal takes on a covering 
of said alloy, 

CHARLES F. BURGESS. 
Witnesses: 

WROMAN MA: N, 
IRMA WISWALL. 

In witness whereof, I have hereunto set 
my hand this 29th day of March, A.D. 1910. 
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