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To all whom it may concern :

Be it known that I, ARTHUR J. MOXHAM,
of Louisville, in the county of Jefferson and
State of Kentucky, have invented certain new
and useful Improvements in the Art or Pro-
cess of Reconverting Wrought-Iron Scrap into
Merchantable Iron, of which the following is
a specification : '

This invention relates to the art of recon-
verting wrought-iron scrap into merchantable
iron; and consists in an improved process
" therein, as fully illustrated by means herein-

after described, reference being had to the
drawings forming part of this specification.

The object of this invention is to dispense

-with the ordinary intermediate stage of mak-
ing “muck-bars” of rolled scrap, which bars
it is customary to pile and reheat, and then
to pass the hot pile through forming-rolls for
desired shapes. In order, therefore, to ac-
complish the said dbject, the serap is first
forged or welded into a bloom within a fur-’
nace of peculiar form, and provided with suit-
able tools for performing the necessary oper-
ations therein. The bloom so formed is then
removed from the furnace and subjected to
_hydraulic or other great pressure, when, with-
out reheating said bloom, it is ready for im-
mediate rolling, if desired, into any required
shape. - By this process not only is the opera-
tion of conversion rendered more simple—
fewer manipulations being required—but there
is less waste of material, there being no un-
welded ends of muck or pile bars to be cut off.
Reheating of the metal is also dispensed with,
if desired, the converted iron is denser and
more homogeneous in structure, and the mer-
chantable product can necessarily be placed
upon the market at a cheaper price than any
iron converted by passing from the furnace
through the ordinary fining-machines used in
the conversion of cast or pig iron into mer-
chantable wrought-iron.

In the accompanying drawing, Figure 1 is
a plan of the plant with the top of the fur-
nace removed. Fig. 2 is a side elevation of
the plant; and Figs. 3 and 4 illustrate tools
and parts, hereinafter described, required in
the several stages of the process.

Like letters in the several figures indicate

the same parts.

A is the furnace provided with an ordinary
grate, bridge-wall, fire-door, and chimney.
The said furnace is oblong in shape, but nar-
rows at one end toward the chimney, B is the
charging-door, and C the door for the manip-
ulation of the serap and the withdrawal of
the welded or forged bloom. Another door
or doors may be provided for the latter pur-
pose, if desired. D D are flues—one central,
the other lateral—in order to draw the heated
gases over to one side of the welding-cham-
ber. The space E? between the bridge-wall
of the furnace and the door C is the welding-
chamber, and the space E between the door B
and the flues DD is the heating-chamber.
The top of the furnace inclines downward to-
ward the chimney, as seen at I, for the pur-
pose of causing the heat to reverberate upon-
or into the welding-chamber E?, and the bot-
tom of the furnace is inclined, as seen at G,
at which point the cinder is discharged out of
the furnace. H is a steam-cylinder provided
with a piston-rod, %, to which the welding and
forging tools are attached when it is desired
to forge the bloom within the furnace by steam-
power, the steam-cylinder for such purpose
being operated much like a steam-hammer.
K is a flask or mold, within which the bloom
is to be compressed immediately after removal:
from the furnace A. The flask K has within
it & smaller flask, k&, provided with a ram or
plunger, % Any desired number of such
smaller flasks are used, While the external
diameters of these smaller flasks all neatly fit
the internal diameter of the large flask K,
their inner diameters are made to vary accord-
ing to the different-sized blooms desired to be
compressed. When the largest-sized bloom is'
required, the large flask is used, the inner and
smaller flask being removed. L is a stop or
gate, which is placed upon the top of the flask
within its guides I I, after the insertion of a
bloom within the flask. The stop L receives
the pressure exerted upon the bloom within
the flask,- When one of the smaller flagks is
removed from the large one a collar is inserted
in the counter-sink at the top of the large flask
under the stop L, in order to prevent any off-
set from being formed upon each large bloom
when compressed. M M are steam-pumps

| actuated by the steam-cylinder N, and con-
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nected: by suitable pipes O to a hydraulic eyl-
inder or ram, P, eontaining a piston and rod,
P2 It is evident that these pumps can be
made to exert any desired pressure within the
cylinder P. : R 5 T are the tools for manipu-
lating the scrap within the furnace A. These
tools are guided by the hands: of an operator,
but are attached to and operated by the steam-
engine H when desired. R ig the former for
shaping the bloom. ' 8 is the hammer-head
for assisting in the same operation, and T is
a chisel or knife for cutting the bloom te any
desired length.

Having the plant- constructed as thus de-
scribed, the modus operandi in the conversion
of the serap is as follows:

The furnace A being at the desired temper-
ature, and: the serap scattered over thetwo
chambers E E?, that portion of the serap in
the welding-chamber E? is subjected to the
operation of the forging tools while the other
portion of the serap in the heating-chamber B
is; being heated. As soon as the bloom is
thus made of the required size in the welding-

~c¢hamber E? it is withdrawn - therefrom and
subjected to the operations presently to: be
described. - As soon as the welding-chamber
E?is cleared the scrap in the heating-cham-
ber T is raked into the welding:-chamber, the
heating-chamber recharged and: the welding
of :another ‘bloom commenced, and thus this
part:of the process continues.

- Instead of loosely scattering the scrap in
the furnace A, it may be placed therein, if de-
sired, lnclosed within a box of fagoted muck
or other bar-iron, and then be subjected ‘to
‘the process herein described.

This and other methods of fagoting scrap
are well-known expedients, but both the ob-
jeet and expense of such fagoting are ren-
dered unnecessary by this process.

The hot bloom just taken from the furnace
A is next pushed down into the flask K, and
the stop L closed over it. The pumps } M M
being then put in operation, actuate the ram
P?, provided with a collar-head suited to the
internal diameter of the large flask, if used,
but acting directly upon the rod %* w1th1n one
of the smaller flasks, if one of said flasks be
used. The ram P? thus compresses or con-
denses the bloom within any one of the flagks
to any degree desired. The pressure upon
the bloom: being for a moment relieved, the
stop L is removed, when the pressure bemg
-againimmediately apphed the bloomis ejected
from the flask still hot enough to be immedi-
ate hot-rolled or forged into any desired shape
or form.

The bloom may, however, be kept until

cold, and then be either cold-rolled, or be |

transported to another locality and reheated
there for rolling or forging, when desired.

By making suitable connectioiis- with' the
farnace A. the flagsk K may be kept at any
desired: temperature by making use of the
waste produets of - combustion to keep the
flask hot, and thus prevent it from possibly :
chilling the bloom. -

Instead: of hydraulic' pressure, any. other
pressure may be substituted, as:that:of a le-
ver.or serew, or some form of squeezer may
be substituted for the condensing-flasks.

A special form of squeezer, suited to: this
process, has been: already invented by me,
which I reserve as the subject of -an applica-
tion for other Letters Patent. T donot there-
fore confine myself to the precise: forms, nor
to the precise relative arrangements, of the
farnace and other parts of the plant herein
described, for it is evident that such forms
and arrangewments may be greatly varied with-
out departing from the prineiple underlying
this invention. ' Indeed, it is evident that, by
using an ordinary squeezer for condensing the
hot-balls of scrap just out of the furnace, and
then running the' squeezed: iron through or-
dinary muck-rolls'in sufficient mass, a bar of
iron large enougli for some purposes can be ob-
tained, which; after reheating, ean be worked,
without piling, into the desired shape. ' This

operation would somewhat ebeapen the: ordi-

nary process, and require no new: plant, but
the field for the use of the iron, if so made, is
limited, 'its cost. would be greater, and thé
quality of the iron would not be.equal to that
condensed by the special process herein de-
seribed.

It is evident that any iron of- sufficient pu-
rity may be subjected, after being puddled,
to the process herein described for welded
serap, and with equally‘advantageouns results.

I do not herein claim any special part of
the several parts of the plant invented by me,
and described herein, as I reserveall such de-
vices for subjects of other-applications for Let-
ters Patent.

Having -thus fully described this improve-
ment in the art above mentioned as of my in-
vention, I claim—

The hereinbefore-deseribed new process of
directly converting- wrought-iron scrap into
merchantable iron without subjecting the iron
to the ordinary muck process, consisting of
first forming the scrap within a furnace into
a suitable bloom, then removing said bloom
therefrom and subjecting it to hydraulic or
other pressure,in the manner déscribed, where-
by a condensed‘ bloom is formed and prepared
for immediate conversion into bar or other
shaped iron, as may be required.

ARTHUR JAMES MOXHAM.

‘Witnesses:

R. B. COLTER,
JAS. LYNAGH.




