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This invention relates to & novel metallic coat-
ing composition and to the process of producing
and employing the same,
more particularly to do with improvements in

5 galvanizing; .

A feature of the invention resides in the pro-

vision of a zine coating

t least over portions of its surface and which

' has superior physical properties such as ad-
10 herence and ductility, \

Another feature resides in a superior process
for simply and expeditiously producing and ap-
plying the coating,

Other features and objects and advantages will

15 be in part apparent and in part bointed out in
connection with the following - detailed descrip-
tion of an illustrative embodiment in accordance
-with the invention.
Merely by way of example, to g ton of molten
20 zine or spelter, possibly containing- some other
metals in small amounts, there may be added two
bounds of phosphor-tin containing five parts of
phosphorus to ninety-five parts of tin by weight,.
The phosphor-tin may be prepared in any con-
2K venient, known,manner, and may be added to the
bottom of the bath, and allowed to thoroughly
distribute itself through the zine, the tin serving
brimarily as g carrier for the phosphorus,

The coating bath, preferably maintained at

30 about 790° P to g89g° F. (preferably 800° P, to
835° ), msay then

nanner, with or
steps.

If desired a small quantity of flux alloy may be

40 added to the zine bath. For this purpose, an

alloy of ninety parts zinc and ten parts tin,

of zinc and

without additiona) finishing

the bath. : : .
The phosphorus in the bath will tend to dimin-
86 ish at the temperatures mentioned and may be

The invention has'

which has a high luster .

. bensive or

replenished- from time to time, or continuously,
by adding phosphorus to the bath to replace cal-

zinc bath maintained at slightly above the gal-
vanizing tempera,ture, an initial quantity of
phosphorus corresponding to .0979, will be re-
duced to about -03% at the end of four hours.

It will be seen from the foregoing that the
amount of phosphorus which is employed may

1s employed in about this proportion a coating
is produced having a mottled appearance, with
portions of brilliant sheen contrasting with other
relatively or somewhat dull portions of the sur-
face.. An even smaller bercentage of phosphorus

.may produce satisfactory results for certain pur-

boses, and the proportion of bhosphorus may be
increased within limits, For instance, as much
as .5%, oreven 1 to 21%2% of phosphorus-tin may
be employed, based on the zine, but these larger
amounts produce somewhat less brilliance, . or
duller frost, probably due to the increase in the
tin. The temperature of the bath and rate of
cooling of the coating appear to affect the char-
acter of the mottling and the factors should
therefore be controlled, preferably though not
necessarily, as mentioned,

While tin has been suggested as g carrier for
the phosphorus, and is highly satisfactory for
enabling the ready Introduction of phosphorus
into the zinc bath, the invention in its broader
aspects is not limited to any particular carrier
or even to the use of a carrier. However, a carrier
is recommended, since the addition of phos-
bhorus directly to large amounts of zine may
tend to produce an insoluble phosphide which
is not readily distributed uniformly through the
zine.  As exXamples of other possible carriers
made of aluminum, zine, lead, bis-
muth, antimony, copper, magnesium, and boron,
although certain of these may be excessively ex-

are understood by
In the art. On the Whole, tin is preferred, while
aluminum appears ag second choice.
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The phenomeéna underlying the results pro-
duced are not entirely understood, and acecord~
ingly a discussion of theories as to the action of
the phosphorus will not be undertaken, Suffice
it to say that through the present invention

there is provided an extremely effective and sim-~_

ple method of producing 2 galvanized surface
having a brilliant sheen
portions of the surface. Furthermore, a mottled
surface can be produced, in which there are
contrasting brilliant frosted
spangles. The coating produced is considerably
more ductile than the ordinary zinc coating,
possibly due in part to the presence of tin.. In
addition & particularly firm pond is produced
between the coating and the iron or other metal
to which the coating is applied. L

The terms and expressions which have been
employed are used as terms of description and
not of limitation, and there is no intention, in the
use of such terms and expressions, of excluding
any equivalents of the features shown and de-
scribed, or portions thereof, but it is recognized
that various modifications are possible within
the scope of the invention claimed.

What is claimed is: :

1. Method of galvanizing articles, which com-
prises maintaining a bath of molten zinc at &
temperature above the melting point of zinc, in-
corporating in the bath an alloy of phosphorus
and a carrier metal therefor in such proportions
that the phosphorus constitutes from about five-
thousandths of one percent to about  five-hun-
dredths of one percent of the zinc, and the car-
rier metal constitutes less than about one per-
cent of the zinc, and coating said articles with
said molten bath. .

at least over certain
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2. Method of galvanizing surfaces of articles

to be coated which comprises maintaining & bath
of molten zinc at & temperature
ing point of the zinc, incorporating in said bath
an amount of phosphor tin which is less than
about’ one percent of the bath, the phosphorus
peing present in amount from about five-thou-
sandths of one percent to ahout five-hundredths
of one percent of the bath, and applying sald
bath to the surfaces ‘to be coated.

3. Method of galvanizing articles, which com-
prises maintaining a bath of molten zinc at &
temperature above the melting point of zinc and
below about 890° F., incorporating in the bath
an alloy of phosphorus and a carrier metal there-
for in such proportions that the phosphorus con-
stitutes from about five-thousandths_of one per-
cent to about five-hundredths of one percent of
the zinc, and the carrier metal constitutes less
than about one percent of the zinc, and coating
said articles with said molten bath.

4. Method of galvanizing articles, which com-
prises maintaining a bath of molten zinc at a
temperature above the melting point of zinc, and
between about 800° F. and 835° F., jncorporating

in the bath an alloy of phosphorus and a carrier -

metal therefor in such proportions that the
phosphorus constitutes from about five-thou-
sandths of one percent to about five-hundredths
of -one percent of the zine, and the carrier metal

constitutes less than about one percent of the

- zinc, and coating said articles with said molten
-bath. )
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