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UNITED STATES
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WILLIAM SLEICHER, JR.,, OF TROY, NEW YORK.

IMPROVEMENT IN TREATING IRON.

Sg;eciﬁcation farming part of Letters Patent No. 168,203,

dated Snptmnhé}' 98, 1875 ; Reissue No. 7,949, dated -

November 13, 18775 upp]icaﬁon filed July 23,1877,

To all whom it may concern:

~ Beitknown thatT, WILLIAM SLEICHER, JT.,
of the city of Troy, in the county of Rensse-
laer and State of New York, have invented a
certain Process of Melting and Refining Trou,
for purposes hereinafter nanied, together with
the means for earrying such process into eftect,
of which invention the following is a specifica-
tion ; and I do hereby declare that the sameis
a full, clear, and exact description of the said
invention; reference being had to the accom-
panying drawing, and to the letters of refer-
ence marked thereon.

My invention may be applied to general
foundry purposes, but is specially designed for
the treatment of iron for malleable castings,
which iron, it is known, must e of a high
grade, and crystallized or freed in great de-
gree from carbon.

The invention relates, first, to the process of
melting and refining iron, whereby this char-
acter is imparted to it ; and consists in plac-
ing in the cupola & fuel of coke and charcoal
in specified proportions, and running the
molten metal from the cupola. to arefining fur-
nace or furnaces, where it is refined, as here-
inaffer set forth. ‘

The invention consists, secondly, of the com-
bination, in the maunex ‘hereinafter specified,

" of a cupola with one or more reverberatory
furnaces and a stack, the farnace or furna-
ces being of that class from which the irvon is
delivered in a molten state, as contradistin-
guished from puddling-furnaces, from which
the iron,after treatment, is taken in balls.
~ The part of my invention capable -of illus-
tration is shown in the annexed drawings,
forming a part of this specification.

Figures 1, 2, and 3 are, respectively, a lon-
gitudinal section, & sectionalplan, and a front

view,of my improvedapparatus in its preferred
: : ' | ing thus seen.

form. :
Qimilar letters of reference indicate similar
parts of the invention in all the views. .
Referring to Tigs. 1, 2, and 3, Ais an ordi-
nary cupola, the tuyeres of which are repre-
sented by «, and the pipes leading therefrom
by b. B isa reverberatory furnace, and, asan
intermediate receptacle for the iron, is placed
contignously to and fed Ly the cupola through
the trough e. The furnace B has a construc-

tion substantially as shown, the channel @ of
whieh leads to the chimmney C.

"D is another reverberatory farnace, having
a connection with the furnace or receptacle B
by means of the trough e, and from which the
metal is poured at ¢’. The hearth of the fur-
nace B is about one foot higher than that of
the furnace 1D, enabling the molten metal to
flow by its own gravity into the latter. The
size of the furmace B is about one-third larger
than that of the furnace D. .

The plans of the furnaces are shaped about
as shown, which shape I prefer, as it enables
the iron to he spread over the greatest practi-
cal avea at a.small depth, which distri utes
the reacting or reyverberatory operation of the
lieat from the arched roofs to the best.advan-
tage. ‘The cupola, furnace, and chimney are
made wholly of, or lined with, fire-brick.

The furnacesproper, or fire-chambers, marked,.
respectively, B’and 1Y, are placed at the fronts
of the furnaces B and D. The grate-bars are
represented by ¢, which fall to the bridge-
wall ¢/. The roofs of the furnaces B and D
rise to the crowns of the fire-chambers B/ and
D', as shown, the fire and heat being thereby
detiected upon the iron resting upon the re-
spective hearths of the furnaces B and D. The
gtoke-holes of the fire-chambers, as- secn in
Tig. 3, extend nearly across the fronts of the
fire-chambers, enabling the fireman to bhank
the fuel well np into the same. The éxterior
sides of the fire-chambers are braced with wall-
plates and tied with bolts. The roofs of the
furnaces B and D are formed of layers of fire-
brick resting upon removable T-shaped sup-
ports reversed, and which can be removed
singly by means of hooks or other appliances.
That portion of each furnace Jeading to and
entering the chimneyis made to rise, as shown,
the reverberatory character of the furnace be-
fach furnace is supplied with
a suitable damper or shut-off, represented, re-
spectively, by f and g, by means of which
either faornace can be used gingly, or the en-
tive combination of both furnaces,cupola, and
chimney employed.

Where it 1s desired to run off the first heat
to the furnace D, the trough for the eupola is
made long enough to reach thereto.

Phis feature of my invention is very useful
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in emergencies where the engine furnishing
the blast becomes disarranged or incapable of
use. In such an emergency, by shutting off
the connection between the furnaces D and B,
the natural draft through the single furnace
superinduced by the height of the chimmney
wonld: cause sufticient draft for temporaryuses.

It is, of course, understood that the dampers
would be necessarily fire-proof. The result
accomplished by the dampers could be reacheéd

by stopping up the communication between

the furnaces by means of fire-brick. .

Each furnace is provided in that partthereof
approaching the chimney with a bridge-wall,
k. A skimming-door, 4, is shown in the
side of the furnace D, which, when opened, is
used by the furnace-man to skim, with a suit-
able implement, the surface of the iron.

In cases where the cupola would not at all
times be employed, and the artificial draft pro-
duced by the altitude-of the chimney would
" not ‘be ample, a blast from a centrifugal or
other blower could be used by means of a
single pipe branching to each furnace. Slag-
holes are provided, by means of which the
chimney is cleared. ,

The foregoing sets forth the preferred man-
ner in which I use my invention; but sub-
stantially the results obtained thereby are ac-
complished by placing the cupola centrally.of
the two air-furnaces, as herein described, the
cupola to have two spouts, and this arrange-
ment I consider the equivalent of the arrange-
ment first described. ‘

As a part of the process of melting, refin-
ing, and treating iron by means of my im-
proved apparatus, the fuel which I employ in
the cupola is composed of about two-thirds
coke and one-third charcoal, more or less. I
find that this mixture of the two substances
as a fuel is highly beneficial to the iron when
treated in the manner hereinbefore described.
Charcoal, as is known, has the property of
centralizing or abserbing gases from the iron,
while coal impregnates it with its sulphurous
properties. Especially do I find that the char-

coal and coke in the above proportions purify.

the iron from slag for malleable purposes.
The iron heating rapidly in the cupola, it is
necessary to tap it about every ten minutes,
else the iron would run through the tuyeres.
It is also necessary to run the iron quickly to
the furnace, in order that the character given
to the iron by the charcoal may not be lost.
‘It is here subjected to the action of the fur-
nace consequent upon its reverberatory con-
struction; but to gain the fullest advantages
of my invention it is necessary to run the iron
through both furnaces, that the character of
the iron may not deteriorate by contact with
that constantly drawn from the cupola, which
is not refined. : . o

It is therefore seen that the second furnace,
when used in this connection, admits of the
ironremaining ashorttime—say, ten minutes—
in the first furnace for refining purposes, which
refining has been, in part, accomplished, first,

by the charcoal fuel, and, next, by the action
of the first furnace. S .

Experience has shown me.that about ten
minutes’ use of the first furnace is sufficient to
refine ‘the irom, so that the refining is com-
pleted in the second furnace. :

‘When both furnaces are used the refining
is completed in the second furnace, and the
difference in the sizes of the two furnaces, as
berein given, one being considerably larger
than the other, enables me to continually have
a sufficient supply of iron in D for malleable
casting of a proper grade and character for
the purpose. The furnace B retains the iron
or holds it back, while a smaller quantity is
more perfectly refined for the purposes in-
tended.  Thus the process of melting and re-
fining proceeds without interruption, experi-
ence having shown me that the capacities of
the cupola” and respective furnaces are such
as to permit the continuance of the operation
without stoppage. ) -7

My preferred arrangement of air-furnaces
and. eupola, and the process heéreinbefore de- -
seribed, when employed, produces also the fol-
lowing advantageous results: Eight tons of -
iron can be taken out of furnaces of one ton
capacity in five hours, instead of in eighteen
hours where two air-furnaces are used without
the union therewith of the cupola. *The iron
is always hot and better graded, anneals more
readily, and is purer and tougher. One-third
less in the quantity of fuel and fire-brick is
required by my process. : T

In my furnace the iron, being in a liquid con-
dition, occupies less height than when in an
unmelted state, and the covers can therefore-
be brought near to the surface of the iron,
and the flame reverberated thereto with great
advantage. A light fire can also be used,
there being but a small space to heat.

I do not claim an arrangement of cupola,
furnace, and chimney in which the channel
leading from the cupola to. thé furnace is in
communication with the chimney, through or
under which the molten metal from the cupola
must pass before reaching the furnace,

Neither doIclaim an arrangement of cupola,

furnace, and chimney in which the action of

the furnace is not to-reflect or reverberate the
flame from the roof of the furnace to tlie metal
upon the hearth, but to cause the blast of the
air-furnace to pass through the metal when
falling in a molten state over falls from the

roof of the furnace.

Having described my “invention, what I
claim as new, and wish to seeure by Letters
Patent of the United States, is— _

1. The process of melting and refining iron
by adding in the -cupola a fuel of about two-
thirds coke and about one-third charcoal, and'
subjecting the metal to the action of a fliie
reflected or reverberated upon a bed or hearth;
to which the metal is run from the cupola,
substantially as herein specified.

2. The combination of a reverberatory fur-
nace, having a spout for running off refined
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metal, & chimney in communication with said
furnace, and a cupola having a trough wholly
exterior of the chimney, but leading the metal
direct to the furnace, substantially as herein
set forth. ’

3. In combination, a cupola, a pair of inde-
pendent reverberatory furnaces, and a chim-
ney common to beth, the furnaces being ca-.
pable of joint or independent- action in the
process of melting and refining iron, substan-
tially as set forth. o

4. Tn combination with a cupola, a high and

a low independent reverberatory furnace, lead-
ing from one to the other by a trough or spout,
and a chimney common to and communicating
with both furnaces, substantially as and for
the purpose specified. :
Tn testimony whereof I have hereto sub-
scribed my name this 3d day of July, A. D.

1877. .
_ WM. SLEICHER, JR..
Witnesses: L :
J. W. CIPPERLY, '
I..H. HUNTINGTON.



