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1o all whom it may concermn:
Beit known that I, THEODORE P. BYRAM, &

~citizen of the United States, residing at De-
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troit, county of Wayne, State of Michigan,
have invented a certain new and useful Im-
provement in Cupolas; and I declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it pertains to
make and use the same, reference being had
to the accompanying drawings, whlch fmm a

part of this specification.

This invention relates to cupolas for melt—
ing iron, and has for its object an improve-
ment in that class of cupolas known as “* drop-
bottom” cupolas; and the improvement eon-
sists in introdueing the blasts from above to
the center of thefire and in providing a means
whereby the central blast-pipe is supported
from above and is made in sections, sothat the
lowermost section, in which are the twyers,
may be at any time removed for repairs or
for other purposes, leaving the upper sec-
tion suspended within the cupola. This sus-
pended and centrally-arranged blast-pipe not
only serves to conduct the air to the proper
place for use as an air-blast, but it conduects
it through a heated portion of the cupola and

Supports it during its passage to the heat of

the cupola, and thereby heats the air to a high
temperature, so that it becomes in 1ea11ty a

hot-air blast.
In the drawings, Figure 1 shows the cupola

in sectional elevatmn Flﬂ' 2 18 a cross-sec-

tion of the cupola at the lme z . Fig. 31is

a cross-section of the cupola at the line Y Y.
IFig. 4 1s a detall showing the junction of the

upper and lower sections of the blast-pipe.

Fig. 5 shows a portion of the suspended blast-
pipe with a coil of water-pipe surrounding it.

A indicates the cupola on a stand or base
B and provided with drop-bottoms 6 0. Agf

‘a suitable height, usually about ten or twelve

feet above the bottom, there are preferably
two charging-doors D D'. A single charging-
door may be used; but with two charging-
doors the charge may be more easily a,nd a,C-
curately placed in the position which should
be occupied by the several parts of it for eco-

nomical work. |
Along the vertical axis of the cupola is an

nerof suspension may bein anyapproved way,
as by inserting through one side or over the
topedge of the cupola a pipe C, which projects
into the cupola to about the middle and there
has attached to it, by means of suitable elbow,

a drop-pipe E, made in two or more sectwns

and of these the lowest section E’ is open at
bottom to permit the ready escape of any ma-
terial that may accidentally find its way into
the interior. The lowest section is provided
at the bottom edge with an external pr oject-
ing flange ¢, on which rests the brick casing,

which serves to proteet the iron 11111n0'-p1pe
from the excessive heat of the fire. The sec-
tion E, which has its lowel terminal just

above the twyer openmfrs 1s also provided

with a collar or flange ¢, that serves as a sup-
port for the fire- bI’le The lowest section E'

is secured to the section above the twyers by
means of projecting lugs &, riveted or other-.

wise held to the upper seetlon and extending
a short distance into the lower section. These
lugs allow the lower section to slip downward
out of engagement, if for any reason it is de-
sired to move the lower section; but they

hold the two sections in almement and the

lower section is held suspended by the rod or
rods g. At the junction of the upper and

lower sections are the twyer-openings i, and

of these there may be one cor two or more

rows, as may be desired.
provide a number of openings /" at intervals

through the suspended pipe E, through which

a supply of oxygen may be fed into the fire
above the twyers proper. These openings
are comparatively small and scattered and
are of aid in producing more perfect combus-
tion and increase the heat to prepare suc-
cessive charges of iron for quicker 111@11;111
after it reaches the melfing-zone.

At the bend of the elbow there is a remov-
able tile K, covering an opening through the
elbow, through which access may be had to
the upper end of the suspending-rod ¢.

There is preferably across the mouth of the
elbow e* a spider or bar f, which sustains the
upper ends of a holder or holding-rods g, that
extend downward to the twyers A and there
engage with lugs or spurs on the interior of
the pipe and aid in holding the pipe in its
suspended position. These rods g being lo-

alr-pipe B, suspended from above. The man- | cated entirely within the pipe and within the
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air-blast and surrounded entirely by the air
are not subjected to an extremely high heat
and easily sustain the lower section of the
pipe.

5 The entire pipe, both below and above the
twyers /i, is surrounded by a coating of fire-
brick, which protects it from the destructive
action of the heat, and the inner side of it

- being constantly subjected to the moving air

10 iskeptcomparativelycool, although of course
the heat of the cupola raises the pipe and its
coating to quite a high temperature,

There may be one or more rows of twyers
i, as may be desired, each twyer consisting

15 of a hole cutting through the iron pipe and
through the brleh casing Whlch surroum]s the
pipe.

In addition to the central suspended blast-
pipeand the central twyers openingout there-

20 from there may be employed, if desired, the
usual twyer-openings through the external
wall or casing of the cupola, such twyer-open-
ings of the ordinary form being indicated
at S 8.

25 In Fig. 5 is shown a portion or section of
the upper part of the blast-pipe, in which
there is a coil of pipe W, embedded in cast
metal or localed inside the brickwork and
forming a water-jacketed pipe. The return

30 W' of the water-pipe passes up through the
inside of the blast-pipe, and provision is thus
made for the circulation of water around the
upper part or what may be termed the *‘ per-
manent” part of the blast-pipe as distin-

35 guished from the lower section, which is re-
movable. Theupperpartthus pmtected will
enable the cupolatobeused inmelting charges
that ocecupy so long a period of tlme that the

use is considered a cm_ltinuous use.

What I elaim ig— |

1. In combination with a cupola, a blast-
pipe having a vertical portion suspended
therein, suspension-rods engaging suitable
suppor tsnear the top of the vertical pipe, and
45 sultable suspenstion devices near the bottom

40

thereof and located within the blast-pipe, sub-
stantially as described.

2. In combination with a cupola, a blast-
pipe made in sections and suspended therein,
one of said sections being provided with twyer 50
openings the section :-:Lbov the twyer-open-
ings being provided with a collar adapted to
support an inclosing casing of fire-brick, the

section below the twyel‘-openings being inde-

pendently suspended by a rod extending up 55
inside the upper sections and engaging a suit-.
able sustaining device near the top of the
uppersection,and thesection below the twyer-

openings being provided with means adapted

to supportacasingof fire-brick, substantially 6o
as described.

3. In combination with a ecupola, a vertical
blast-pipesuspended therein,suspension-rods
engaging sultable supports near the top of
the vertical pipe and suitable suspension de- 65
vices near the bottom thereof and located
within the blast-pipe, and means whereby ac-
cess may be had to the suspension device, sub-
stantially as desecribed.

4., In combination with a cupola, a blast- 7o
pipe suspended therein, provided with an air-
inlet pipe at the top and with air-outlet open-
ings between the inlet and the cupola-bottom,
and having an open bottom against which the
cupola - -Dottom closes, substnntmlly as de- 7 5
scribed.

5. In combination with a cupola, a sus-
pended blast-pipe provided with twyer-open-
ings and made in sections, one of sqid sections
being above the twyer-openings and being 8o
provided with means whereby it m ay be cooled
by flowing water, another of sald sections De-
ing below the ftwyers and bemw removable,
Subst.:l,nbmllv as described.

In testimony whereof I sign this specifica- 83
tion 1in the presence of two witnesses.

THEODORE . BYRADM.
Witnesses: |
CHARLES I, BURTON,
VIRGINIA M. CLOUGH.
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