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To all whom it may concern:

Be it known that I, Groree
a4 citizen of the United States, residing at
Minneapolis, in the county. of Henmnepin and
State of Minnesota, have invented certain
new and useful Improvements in Apparatus
for Treating Metals; and I do hereby declare
the following to be a full. clear, and exact
deseription of the invention,
enable others skilled in the art to which it
appertains to make and use the same.

My invention is in the natwre of a novel
apparatus for producing an allotropic modi-
fication of metal.

The said invention is hereinafter deseribed
and defined in the claims. B

The accompanying drawings illustrate my
preferred form of apparatus for carrying
my process into effect. '

Tn said drawings, wherein like notations
refer to like parts throughout the several
views; Figure 1 is a view chiefly
central section through the entire
but with some portions broken away and
others shown in elevation. Fig. 2 is a defail
in left end elevation, with respect to Fig. 1,
showing one of the parts detached; and Iig.
3 i a detail showing the inflow nozzle de-
tached, in plan view, with a portion broken
AWRY. _ _

The numeral 1 represents a suitable fur-
nace, preferably adapted to the use of coal
or coke as the fuel, and the numeral 2 rep-
resonts the smolke flue of the same. .

The numgeral 3 represents a suitable melt-
ing pot which, as shown, is of such construc-
{ion that it rests on the tep walls of the
furnace, with its body or howl portion de-
pending into the fire pot of the furnace, in
proper position to get the best eflect from
{he hurning fuel therein.

Tn the bowl of the melting pot is mounted
a snilable pamp, the cylinder of which is
marked with the numeral 4, and the plunger
{hereof with the numeral 5. The pump
plunger 5-ig shown as connecteg to a power
thviven cranlk shaft 6 supported by a pedestal
%. The pump cylinder 4 has“an expanded
base whicl is rigidly secured to the walls of
o well 8 formed in the bottom of the melting
pot 3. The intake to the pump cylinder is
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apparatus,

controlled by a steel ball check valve 9, and

the outlet from the pump cylinder is con-
trolled by a steel ball eheck valve 10. The
woll 8 communicates with a discharge nozzle
or outlet extension 11 formed integral with

such as will | goose-neck form, is

in vertical -

‘metal from near

tire mass o

the melting pot 3, and this is *detachably -

connected, by a pipe 12, with the lower end
of a tubular casting 13 formed integral with
a yoke-shaped supporting bracket 14." The
upper end.of the tubular casting 13 is de-
tachably connected by a pipe 15 with an en-
trance extension 16 formed- integral with
the melting pot 3. An inlet nozzle 17, of
rigidly secured to the
Thmer wall 'of the melting pot 3 in position
for the channel therethrough to register with
the passage through the inlet extension 16;

and said nozzle 17 has a flattened mouth, as-

shown in Fig. 8, so as to deliver the metal
therefrom in the form of a sheet.

The numerals 18,.19 and 20 represent, re-
spectively, the core, the high tension pri-
mary coil and the low tension secondary
coil- of a suitable alternating current step-
down transformer supplied -with current

from any suitable source (not shown) over

wires 21. -To one of the terminals of the
secondary coil 20 is rigidly secured a heavy

metallic bracket 22 which is bolted fast-at

its upper end to the melting pot 3; and to
the other terminal of the secondary coil 20
is rigidly secured the yoke-shaped metallic
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bracket 14 which has the tybe 13 cast inte-

oral therewith, as shown in- Fig. 2. The

Tead L, or other metal to be treated, is placed-

in the melting pot 3 and reduced to molten
condition by external heat available from
the furnace 1.
transformer is turned on and the pump
started into action. ‘

In virtue of the construction and arrange-
ment of the parts above described. it is ob-
vious that when the pump is in “action, the
molten metal L will be kept in‘continuous
circulation from the melting pot through
the parts 11, 12, 13, 15, 16 and 17, and that

while the molten metal is passing through

the said circulating connections, the same
will be closed into the electric circuit sup-
plied from the low tension side of the trans-
former. ' '
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Then the current from the
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The step - down transformer s so con- .

‘structed, with reference to the current avail--

able over the wires 21, as to afforda current
of low electric potential and great amperage.

The. pump draws its charge of: molten
the melting pot; and it.follows,
molten metal, whether-in the
circulating connections or in the melting pot
itself, is kept in .continuous ‘circulation.
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The cireulating connections 11, 12,13, 15, 16 [ condition for other uses than

and 17 are of relatively small
henee, it follows that,
molten metal is being subjected to the clec-
tric cwrvent, it is in an attenuated mass:
From this fact, and the fact of continuous
circalation of the molten metal, under the
action of the pump, it follows that all the
molten netal will be subjecied over and over
again to thé electric current. Moreover, this
electric current ix of

great amperage relative

to the attenuated mass of molten meta] to !

whick it is applied, and therefore the cur-

rent is applied in such g way as to be most |

effective on the metal,

In practice, I have usually proportioned
the pares so as to render available a current
of not less than 1300 aimperes to a cross

section of molten metal of thiree-cighths of

an inch in the cil‘cul:tting connections.

The process and apparatas, herein dis-
closed, was especially designed for the treat-

ment of lead, or an alloy of lead and anti- |

mony, in order to produce such.an allotropic
modification of the said metal as to adapt
the same for successful use in plating iron
and steel bodies, as set forth in my pending
applications 3. N. 288981 filed November
24th, 1905; 8. N. 268,230 and 268231 Loth
filed July 3rd, 1905; and S. N. 308,445 and
308,446 both filed March 28th, 1906. I have
found that by thus treating lead, or an alloy
of lead and antimony, for a suflicient length
of time, it becomes so modified that it can
be successtully applied to iron or steel bodies
whether in the form of wire or sheets, and
that it will permanently unite therewith.
The said method and apparatus, herein dis-
closed, was also designed for use in forming
an alloy of lead and zine which will ba
homogeneous and contain a sufficiently large
percentage of zine to make the alloy positive
to iron, thereby affording a plating metal
of superior commercial qualities, as set forth
in my pending: application: S. N, 361,329
filed March 11th, 1907. :
While the invention herein disclosed was
especially designed for creating metal in-
tended to be used for.plating steel and iron
bodies, it will, of course,
1t may bé serviceable for treating other
kinds of metal for putting the same into

be dnderstood that ]
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those above

bore, and, ; named. It will also be understood that the
at.the.time when the |

novel process or method, herein disclosed,
may be applied by other suitable forms of
apparatus, )

In respect to the apparatus, it should he
noted that while the cirenlating connections
for the molten metal, illustrated, arve made
of metal as deseribed, and are themsel ves
connected into the clectric circuit. this iy
only a convenient means of rendering the
current available on the molten metul Diss
ing therethrongh. The circulating connec-
tions themselves might be made of some re-
fractory  insulating material, as long
means were present for conneeting the at-
tenuated mass of molien metal, fowing
therethrongh, into the electric cireuit,

The tubular casting 13 is provided with
removable plugs 23 ‘opposite the adjacent
ends of the pipes 12 and 15, to afford necess
to the said pipe, for cleaning the same,
when necessary.

What T elaim js—

1. The combination with g melting pot
and cireulating connections of small bore
outside the melting pot through which the
mollen metal may bhe passed, & pump oper-
ative to force the molten metal contimiously
throngh said cirenlating connections, ani
means for subjecting said molten metal to
an electric current while passing through
sald civenlating connections, substantially
as deseribed. ‘

2. The combination with a furnace, of a
melting pot subject to the heat therefrom.
cireulating connections of small ore, ont-
side the melting pot for said molten nietal,
a pump operative to force the said molten
wetal from the said welting pot through
the said cireulating connections and back to
the melting pot, and means for subjecting
sald molten metal to an electrie current of
large amperage while passing through said
cirenlating connections, substantially ag de-
seribed. )

In testimony whercof T aftix my signature
In presence of two witnesses. :
GEORGE A. GOODSON.

a8

Witnesses:
H. D. Kirgore
M. E. Roxxy.
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