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To all whoem ot may concern:

Be it known that I, FrANCIS J. CLAMER, a
citizen of the United States, residing at the
city of Philadelphia, in the county of Phila-

5 delphia and State of Pennsylvania, have in-

vented certain new and useful Improvements |
in the Method of Coating Metal Articles, for,
which I filed an application for Letters Pat-

ent of the United States, Serial No. 426,866,
Io
following 1s a divisional specification.

My invention has relation to an improved
method of coating articles of iron or steel,
such as plates, bolts, wire and other articles
of hardware with lead or analogous material.

The principal object of my present inven-
tion is to provide an economical and expedi-
tious method of producing a non-oxidizable
coated metal article, that is, a metal article
completely,smoothly and permanently coated
with lead or analogous material or materials
and guch an article as has prior to the appli-
cation of the coating thereto certain material
or materials applied to the same in order to
create an affinity between the coating and the
article so that the latter may absorb a portion
of the former and so that in the application
of the coating to the article and the subse-
quent drawing, rolling, forging, pressing or
hammering of the same,the pliability as well
as the yielding or expansible properties of the
article may be appreciably increased without
in the least affecting the strength of the fin-
ished article.

My invention consists of the impr ovements
in the method of producing coated metal arti-
cles hereinafter desceribed and claimed.

Thenature,scopeand general characteristic
features of my invention will be more fully
understood from the following description
taken in connection with the accompanying
drawings forming part hereof; and in which

Figure 1,1s a top or plan view of an electro-
Iytic eell in which rust and oxide may be re-
moved from articles to be coated. Fig. 2, is
a side elevation of several tanks employed as
heated baths for cleansing and washing the
article. Figi3,is a sectional elevation of an
externally heatsd vat in whichthe washed arti-
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| thecoating of lead or analogous material. Fig.

4, 18 a sectional elevation of an externally
heated vatorkettlein w hichacoatingof molten
lead or similar metallic material may be ap--
plied to the cleansed and treated or prepared g5
article and also showing means for converting
the molten coating into a fibrous state under
pressure. [Iig. 5,1s a diagrammatical view,
illustrating the effect produced by the emph—
cation of pressure to the article having the 50
coating of lead or analogous metallic material
applied thereto. Iig.6,1s a top or plan view

of the coated article illustrated in Fig. 4.
Figs. 7 and & are views, illustrating the effect
produced by forging the coating of lead, tin, 65
zine or analogous metalli¢c material after ap-
plication to the metal article; and Fig. 9, is a
view illustrating the effect produced by draw-
ing a coated wire through die-plates.

According to my invention a metallic arti- 70
cle coated mth lead or other metallic mate-
rial is rendered dense or fibrous and the coat-
ing completely and uniformly covers the ar-

ticle, as is shown at a, in Figs. 4,5, 6,7 and 8,

in contradistinetion to an article in which the 75
coating is crystalline, as isindicated at b, and
cousequently porous as at c.

An article produced according to my inven-
tion 18 impervious to or protected from the
corrosive action of the atmosphere and of 8o
variouns hqmds and gases, because the con-
tinuous, imporous coating protects it from the
same, whereas an article provided with a erys-
talline coating is readily oxidized and subject
to corrosion under similar circumstances as 83
stated, because liquids and gasesare afforded
free access 1o the same by reason of the ex-
istence of the pores or uncoated portion ec.
Moreover, an article made according to my -
invention presents a metallic luster, while an 90
article having a porous surface or a crystal-

| line coating applled thereto presents a dull

unsightly appearance as well as a rough and
irregular surface; and moreover, accordmﬂ'to
my invention a strong affinity exists between 05
the coating and the metal of the article and
thus throuah such affinity the coating be-
comes a pa.lt of the metal or base of the arti-
cle, thereby rendering the finished or coated

5o cles met1eatedprepamt01ytotheleceptlon of l metal article, fibrous and absolutely rust 1oo
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proof or non-corrosive under the influence of | hydrochloricacid and heated to a temperature 63

the atmosphere and gases or liquids.

In practice it has been found after costly
experiments that it is exceedingly advantage-
ous that an affinity be created of the coating
for the metal article, and it has been found

that this result can beattained.by the appli--

cation of a suitable proportion of phosphorus

with or without other ingredients to the sur-

face of the metal article. This phosphorus
may be applied by immersing the articles
in a bath of phosphor-lead or phosphide ot
lead or other salts containing phosphorus
may be mixed with suitable 01 appropriate

solvents and then applied.in the form of .a

bath tothe metal article. By these means ex-
cellent results can be obtained, because the

phosphorus gives rise to astrong affinity be¢-
tween the coating and the metal article to

which the same is applied.
A metallic article having a continuous and

-uniform coating of dense iwmperforate or

fibrous lead or similar metallic material may

be produced according to my inventionin.the
following manner:—After thearticle has been
covered with a coating of molten lead or an-
alogous metallic material or materials, it is

rolled or drawn as illustrated 1n Kigs. 4, &
and 9.or hammered as illustrated in Figs. 7
and 8 or otherwise forged with the result that

the coating is converted into a fibrous, dense |

orimperforatestate or condition and the coat-
ing is thus distributed uniformly, smoothly,
completely and permanently over the entire
surface of the metal article.

For thesake of a furtherexplanation of my
invention, I will describe in connection with

the drawings a practically efficient method
for the production of lead coated iron roof-
ing plates, and from such description others

skilled in the art of coating metals will be en-

abled to understand and practice my inven-

tion in its application to other metals, such
as steel without the exercise of invention.
The iron roofing plate d is mounted upon the

insulatingribs //, and is constituted the anode

and a metallic lining ¢, the cathode, in an elec-

trolytic vase or cell f, containing an acid elec-

trolyte, comprising preferably water acidu-
lated with sulpharic and fluorhydric acids.
The ensuing electrolytic action thoroughly
cleanses the surfaces of the iron plates and
removes all oxide or oxides therefrom. 'T'he
proportion of acidsemployed in the electro-
Iytic bath varies and will depend upon the
quality and condition of theiron plates.” How-

ever, 2ood results have been attained by the

employment of five (5%9;) per cent. by weight,
more or less, of sulphuric and fiuorhydric
acids. Aftertheplated has been electrolyti-

cally cleansed in the manner hereinbefore de-
seribed, itis washed in a series of tanks g, con-
taining preferably water acidulated with fif-
teen (159¢) per cent., more or less, by weight of i

0gous

of about 110° Fahrenheit by means of steam
pipes ¢’, or in any preferred manner. The
chemically cleansed and washed plate is then
immersed in an externally heated kettle g=
containing a bath. The object of this bath 18

to.createin the article an affinity for thecoat-
ingoflead oranalogous material, and the prin-

cipal constituentor activeelementof thisbath
is phosphorus. In the present instance the
phosphorusis employedin a solution of phos-

‘phide of lead; however, other compounds of

phosphorus and their emrespondmﬂ* or ap-
propriate solvents may be employed. ‘T'he

plateisthenimmersedinan externally heated

vat orkettle i, containing molten lead or anal-
material, sal-ammoniac¢, phosphorus
and arsenic with or without borax or other
similar flux, which.permeates the pores.of the

plate by reason of the previous treatment of

thesame in the phosphorous bath. The plate
is drawn from this vat or kettle /2, by means
of feed rolls 2, and is covered w1th a porous
crystalline lllmp}” coating . The plate d, is
then allowed to traverse the guides 7, and is

delivered between squeeze or pressure rolls %,
which not only serve to reducethe gagethick-

ness and pliability. of the plate, but also to
convert the porous crystalline lumpy lead into
a smoothand permanent imperforate, fibrous,
imporous and dense state or condition.
In the manufacture of coated wire accord-
ing .to my invention after the application of

‘the hereinbefore deseribed coating thereto,
| the wire is passed through die- plate&, [,in any

preferred manner, whereby the coating_is ren-
dered dense and fibrous as has been herein-

above desecribed.

Having thus described the nature and ob-
jects of my invention, what I claim as new,

~and desire to secure by Letters Patent, is—
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The herein described method of coating a

metal article with fibrous orimporous lead or
analogous material, which consists in cleans-
ing the article by making it the anodein an
elecirolytic cell, then w ashmg and cleansing
the article in ba,ths containing water and hv-—

IIDO

drochlorie acid, then_applymﬂ' to the article

phosphor-lead or phosphide of lead to create
an affinity of the metal for the coating sub-
sequently applied thereto, then coatmw the
article with lead or analogous nmterml and
then subjecting the comed, metal article to
pressure, whereby the pliability and yield-
Ing or expansible properties of the finished
coated metal article are enhanced without
affecting the.strength thereof.

In testimony whereof I have hereunto set

my signature in the presence of two subserib-

Ing witnesses. |
"FRANCIS J. CLAMER.
Witnesses:
THOMAS M. SMITH,
RICHARD C, MAXWELL.
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