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' To all whom it may concermn :

Be it known that I, JAMES J. JOHNSTON, of
Columblana in the county of Columbiana and

State of Ohio, have invented a certain new and .

useful Improvement in Cupola or Melting Fuar-
naces; and I do hereby declare that the follow-
ing 18 a full, clear, and exact description there-
of refer ence bemﬂ* had to the accompanying

| draw1ngs and to the]ettels of reference marked
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melting furnaces.

thereon.

To enable others skilled in the alt with

which my invention is most nearly connected

‘to make-and use it, I will proceed to describe

1t§ construction and operation.

In the accompanying drawings, which. form
part of this specification, Figure 1 18 a side
elevation of my improv ement in cupola or
Fig. 2 is a vertical section
of the same. I‘ws 3 and 4 are detail views.

Reference being had to the accompanying
drawiugs, A repwsents the cupola or melting
furnaee which is of ordinary constr uction,

. with the exception that it 1s provided wwh
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three or more ‘‘teasing- openings,” B, ar-
ranged around the circumference of the cupo]a
in the same horizontal plane, and a charging-

chamber, C, having a door, D, and a pipe, E,
commumcabnw with the bme of a stack, I‘

and provided With a damper or cap, G, and
the pipe E, provided with a steam-jet pipe,
H, having a valve, I. The blast-pipe J, con-

nected to the air Jacket K, is provided with a
valve, L, for regulating the flow of air into the

jacket K. The stack I is provided with a

door, M, having a fire-brick lining, N. Above
‘the door in the bore O of the stack F is ar-
ranged a coniform spark- -arrester, P, which is
arranﬁed coneentric to the bore of the stack,
leewmg a narrow annular space around 1ts
base, fon the escape of gases and waste heat,
and is furnished with a fire-brick lining, Q
The stack I is provided with a pair of wind-

ing stairs, for ready and easy access to the |

door M of the stack. The construction of the
air-jacket K and the openings communicating
between it and the bore of the cupola are
clearly shown in Figs. 3and 4. It is frequent-

]y the case that the cupola becomes clogged—

that is to say, the burden becomes arched by |

| thelower portionof the (,haru*é dropping down,

leaving a portion of the bur rden arched above

it zmd experience has demonstrated that this

cloggmn‘ or awhmg is formed a short distance
above the air-jacket, or at about the point
where I have placed the teasing-openings B,

which openings are used for th(., purpose of

loosening up the cloggzed and arched portions
of the b111 den, the advantage of which will be
apparent to the skilled ¢ cupola man.’’
charging- chamber Cisofsuch construction and

The:
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size thab a charge of pig-iron may be placed

in 1t and the door D closed. By this arrange-
ment of the charging-chamber the dlsadvan-

tage attendant upon the charging of the cupola

Wlth cold pig-iron after it has recewed 1ts bur-
den may be entirely avoided. The stack F is
prowded at -its base with a door, V, for the
purpose. of access to the mterml fm. the re-
moval of cinders aud other refuse that may
accumulate therein. The steam-jet being op-
posite to and on the same horizontal plane
with the charging-chamber C, it will relieve
the cupola-man from the intense heat during
the operation of charging the coke and metal
The foregoing LlGSCI‘lpthI] will -enable the
skillful mechanic to construct my improve-
ment in cupola or melting furnaees. I will

therefore proceed to describe the operation.
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The pipe J being connected to any known

air-pressure device, and the-pipe H commu-

pola A plepaled in the 01,dm‘11y manner and
charged with its burden, the operator places

an addltlonal charge of pig-iron in the cham-

ber C and closes the door ID. The cap or
damper is'elevated and beld in that position
by the damper-rod S being hooked on the
catch T. The cap or dampel is held up dur-
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‘nicating with a steam oenerator, and the cu-

ing the ‘‘heating up’’ of the cupola, and Is '

closed down and Lept closed before the blast
is put on. Thevalve I is then opened, there-

by starting the steam-jet, which will draw oftt
and force the deleterious oases and refuse ot
combustioninto the stack ,,and at the sametime
cause an intense heat in the cupola. After

the steam-jet has been in operation for about
five or ten minutes the vaive L: 1S opened,
which will allow the desired flow and pressure
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of air to pass into the jacket K, and from it
will be distributed by means of the openings
U into and through the burden of coke, iron,
and fluxing material constituting said burden
or ‘‘charge.”” By the combination of the
steam and air blast under pressure the melt-

- 1ng power or capacity of the cupolais al least

increased twofold, and the burning coke and
melting and melted iron are kept iree from

10 the injurious effects of the deleterious gases

evolved from said burning coke and Lhe iron
In process of melting.
The advantage of carrying off the sulphul

 phosphorus and deleteuoug cases evolved
15 during the operation of melting and in ad-

vance of the air acting upon the burning coke
and 1ron will be apparent to the metallur-
gist and skilled capola-man. The deleterious
gases carried off and the oxygen of the air un-

20 der pressure acting upon the burning coke

and the melting and downward- ﬂmﬂuy 1ron
comparatively free {fromsaid deleterious gases,
the melting process will be greatly facilitated,
the fluidity of theiron inereased, and astronger

25 and purer metal produced.

By the combination of the stack I, con-

structed as hereinbefore described, with the

cupola having a damper or ¢ap, G, the danger

‘1ncident to the constant flow of red-hot cinders,
sparks, and flame from the top of the cupola

1s entirely avoided, and the buildings adja-
cent to the foundry will be {ree from nuis-
ance occasioned by said cinders, sparke, and
the other refuse of comibustion common to the
ordinary cupola.

I am aware that it has been ]‘}eretofore Pro
posed to use a steam-jet 1n combination with
a cupola-furnace for the purpose of entrain-
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ing air through openings in the base of the
latter, and in conneection with other furnaces, 4o
for facilitating the discharge of the products

. of combustion.

I am also aware that in connection with a

| blast under pressure at the base of other fur-

naces fans and like means have been em- 45
ployed for carrying off such products. Steam-
jets have herstofore been located above the
charging -opening and in proximity thereto;
bub the fnuannement has been such that the
hot gases were drawn past the opening and 50
not to one side and away from it, as 1n my
device.

I am also aware that an auxiliary stack has

been heretofore used for receiving the pro-.
- ducts of combustion, and do 1‘.101301"11131 broadly, 355
- such construction.

Having thus described my improvement,
what 1 claim as of my invention 18—
I a eupola or melting furnace, the com-

bination, with the stack, of an exit-flue leading 60

therelr 0111 and promded with a central steam-
jet pipe and a charging-chamber, the steam-
jet pipe and c:hﬂrumg Clmmbel being arranged
opposite each other 1n the same horizontﬂl
plane, whereby outflow of heat and gaseous 65
products daring the charging operation is ob-
viated, substantially as shown and described.

2.- The combination of the cupola A, having
a charging-chamber, €, cap or damper G,
pipe E, steam-jet pipe I, and stack If, having 7o
spark-arrester P, substantially as herein de-
SLPIbGﬂ, and for the purpose set forth,

- JARES J. JOHNSTON.

Witnesses:
. JOHINSTON,
WAL . DYRI.
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