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SPECIFICATION forming part of Letters Patent No. 271,683, dated February 6, 1883,

Application filed October 31, 1881. (No mddél.) Patented in England March 23, 1881, No. 1,372; in France September 27, 1881, No.
145,039; in Belginm September 27, 1881, No. 553,846; in Germany September 27, 1881, No, 18,250 ; in Austria Septembert 27, 1881,'

and in Spain Qctober 1, 1881.

To all whom 1t may conceri :

Beit kuown that we, WILLTAM JOHN CLAPP
and LT10MaS GRIFFITHS, subjects of the Queen
of Great Britain, residing respectively at Nau-
tyglo and Blaenavon, both 1n the county of
Monmouth, England, have invented certain
new and useful Lmprovements in Cupola-IFar-
naces Employed in the Manutacture of Iron

~and Steel, (for which we have received Letters
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Patentin England, No.1,372,dated 28th March,
1881,) of which the following is a specifica-
tion. ' '

The invention has for its object improve-
ments in means or apparatus employed iu the
manufacture of iron and steel. Ior this pur-
pose
now in use aud obviate the danger incurred
in pouring metal therefrom, together with the
risk of the metal running back intothetuyeres,
while by our inveution we obtain facility of
manipulation, an effective treatment of the
metal, a chieaply-constructed apparatus, and
less waste than thatincurred by the use of the
ordinary converler. |

1n order that our said invention may be
clearly understood and readily carried into ef-
foct, we will proceed, aided Dy the accompa-
nyving drawings, fully to describe the same. |

Inthedrawings, Figare Irepresentsan eleva-
tion, partly in veriical section,ofan uprightcon-

verter construeted according to our invention.

Fig. 2 represents partly a plan and partly a bort-
soutal section. Ifig.3 represents a vertical sec-
tion drawn on the line 1 1 of Fig. 2; and Fig.
4 represents horizontal sections drawn on the
lines 2 2 and 3 3 of Fig. 3. Fig. o represents
a section of parts drawn to a larger scale. Fig.
6 represents a vertical seetion of the appara-
tus, showing the carriage for supporting and
transporting the lower section of the appara-
tus. -' | | -

In all the figures like parts are marked with
similar letters of reference. |

In carrving our invention into effect we em- |

ploy an upright furnace formed In three parts,
A B O, the upper one, A, forming the stack,
and being supported on fixed pillars, or on a

we dizpense with the costly couverters:

|
1

part, B, forming a hath or chamber for the cir-

culation of water therein., The steam auad blast
pipes D E are permanently fixed in position,
while the lower part, C, which is to receive

‘the fluid or moiten metal to be treated, 1s

mouuted upon a frame, W, capable of being
raised and lowered upon another frame, X,

i provided with wheels to ran on a railway, as

will be readily understood. Screws Y, mov-
able in floor-posts Z, are generally employed
for raising and lowering the irame W and the

R0

55

lower section of the farnace, as is shown in 6o

Fig. 0. -
The lower partof the furnace is provided

Wwith tuyeres a, fixed in the side thereof, and

with a tap-hole, b; at the bottom, to permit of

the metal, after treatment, being run out there- 65

from. Anotheraperture, ¢, fitted with a door,

¢, is also provided above ihe level of the fluid:

metal, which serves asacharging-aperture, and
also to permit the slag and other impurities to
be taked off the top of the fluid or molten
metal and removed trom the converter.

Each tuyere a is provided atits rear end with

‘a seat for a plug or stopper, f, to enable the
‘blast to be shut off when required, and such

plug or stopper f is fixed to arod, f/, provided
with a disk or piston, f?, fitting a steam tube
or eylinder, g, 80 4s to enable the steam, when

ble the said stopper f to be drawn back from
its seat when from any cause the pressure of
the blast against the piston f2 is unable to re-
move it, we carry the rod f through a stuft-
ing-box, g% and provide the end thereof with
a handle, /3, by which 1t can be readily pulled
away from its seat when required. o

The steam tube or e¢ylinder g is formed of a
bored tube or bush, g*, fixed in the outer cylin-
der or box, g, which latter is provided with a
cover, ¢', and steam-pipe d, and is attached to
a box, ¢, to which latter 1s connected an air-
blast pipe, e, provided with a valve, ¢/, capa-
ble of being closed against the air-blast when
from any cause it is desired to shut off the ac-
tion of one of the tuyeres, in which case the

fixed framing, (not shown,) the intermediate | tube ¢, connected with such toyere, 18 removed

70

‘admitted to the back of the piston f%, to press .
the stopper fto its seat; and in order to-ena-
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9 . _ 271,683

from the apparatus and a block of wood or
metal placed iu position to press the valve ¢
to its seat. |

We are by the means above described ena-
bled to send a blast of air into the metal in
the furnace-section C,and to shut it off,as may
be required. | | | -

When the stopper fis pressed against its
seat at the rear end of the tuyere a by the
steam acting on the back of the piston 72, the
flaid or molten metal is prevented ranning
back through thetuyere, while when the steam
18 shut oft from the back of the piston 72 and
compressed air 1s admitted to the box ¢* the
pressure of the air acts against the front of the
piston f?1in the contrary direction to that of
the steam, and thereby removes the plug or
stopper f from its seat, thus enabling the air-
blast to enter the tuyere a.

In the drawings we have represented the rod

J' as being formed of a tnbe with an opening.
J 7 stothe box ¢*; and we have also represented

the plug f as being formed with a small aper-
ture at the center thereof. This construction
1S to enable a small blast of air to enter the
tayere a when the plug or stopper fis forced
lo 1ts seat, thereby preventing the metal cool-
ing within the tuyere a, such small blast hav-
Ing no injurious effect on the tinid or molten
meral daring the short period of its action.
The middle part, B, of the apparatus, hav-
g a supply of water, is intended to keep the
upper portion or stack, A, comparatively cool,
and such part B may be flush on its inner face
with that of either the upper or lower portion
of the apparatus, or with both. as shown at
IFigs. 1, 2, 3, 4; or it may Le caused to project
somewhat into the interior of the apparatus,

in which case it will serve as a ledge to cateh
‘the slag and other solid impurities boiling up
out of the fluid or molten metal.

The lower part, C, being mounted on a frame

capable of being raised and lowered, as before

described, can be raised into position under
the upper parts, A B, and lowered away there-
tfrom and removed, and by being fitted to run
on rails it may be readily conveyed to the mills,
or to other desired position, and to the repair-

1ng and drying shed when required; and in

order to facilitate such adjustment in position
for nse and removal of the lower part, C, we
cause the air-blast tubes e to fit and slide in
and out through stufling-boxes ¢, attached to
the tube I, and we forn the steam-tubes d
with flexible parts d’, capable of being con-
nected and disconnected with the other part
or parts by means of union-joints, as will be
readily understood.

Instead of forming the movable lower part, C,
of theapparatus tofitclosely up against the mid-

- dle part, B, it may be formed and arranged to

rise up concentrically a short distance within
the upper portion or stack, A, and to leave an
annular space between the two, as will be read-
llyunderstood, by which meansthe necessity for
closely fitting the parts is avoided, and the slag
and other solid impurities boiling up from the
fluid or molten metal are discharged over the
edge of the vessel C and fall down through the
spacebetween thetwoparts,asnitableaperture,
¢, fitted with a door, ¢/, being provided, as before
deseribed, above the level of the flnid or molten
metal, to serve as a charging-aperture and to
enable the slag on the surface of the fluid or
molten metal to be scraped off.

Atk vjin Figs. 3 and 4 are shown an im-
proved plug or stopper and a mode of work-
ing the same, which will be made the subject
of a separate application.

The apparatus herein described may be em-
ployed in the manufacture of steel and homo-
geneous metal, or in treating fluid or molten
inetal for other purposes.

Having thus described the nature of our said
invention and the mode in which we carry the
same 1nto effect, we would have it understood
that what we ¢laim is— |

1. In a cupola-furnace, the combination of a

~bottom section or vessel having a tuyere-open-

Ing and external blast and steam chambers,
and a plag provided with a stem and a piston
fitted in said chambers, with a pipe for admit-
ting steam in rear of the piston for forcing the
plug into the tuyere-opening, and an air-blast
pipe leading into the chamber in front of said
1ston for removing the plug from: the tuyere-
opening and admirting air through the latter
1nto the bottom section of the furnace, substan-
tially as and for the purpose set forth.

2. The combination of the vessel C, having

| the tuyeres a, external air-chamber, ¢, and

vertical pipes ¢, leading into said chamber, and
the stationary air-pipe E, having bottom opeln-
Ings for the reception of the pipes ¢, and valves
for closing said openings, with the shaft of the
furnace and means for elevating and trans-
porting the vessel C, as and for the purpose
set foith. |

W. J. CLAPP.
THOMAS GRIFFITHS.

Witnesses:
S. WILLIAMS,
WiILLIAM F. REIS,
Clerks to Messrs. G.W. Jones Heard & Co., Ship-
brokers, Newport, Mon.
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