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To all whom it may concer:

| forms of tuyere-mouths. Fig.' 4 is a section

Be it known that I, HERMANN SCHULZE- | at # @, Fig. 2. [Fig. 5 is a modification.

BERGE, of Rochester, in the county of Beaver

and State of Pennsylvania, have invented a

s new and useful Improvement in Converters;

and I do hereby declare the following to be a
full, clear, and exact description thereof.

Incertainmetallurgical operationstuyeresor

pipes are used tointroduce alr or other gaseous

" 10 or fluid substances into a fluid bath of metal.

" In the case of convertersand vessels or hearths
of like character for treating fluid metals the
mouths of tuyeres, when fixed, are below the
metal line, so that if the blast is stopped the

15 molten metal will enter them, usually with the

result of solidifying therein and clogging them
up, so that they have to be replaced with
others. To obviate this difficulty, it 1S cus-

tomary to do one of thefollowing three things,

2o viz: first, to keep the full pressure of blast on
until the metal is tapped off sufficiently to fall
below the tuyeres; or, second, to make use of
a tipping converter in which the blast 1s kept
on until the tuyeres are turned up out of the

2 5 metal; or, third, to provide the tuyeres with
stoppers to prevent the metal from entering |

and solidifying therein. The first plan is ob-
jectionable, because the whole charge is not
blown to an equal extent and the product va-
30 ries in character; the second, partly for the
same reason, but mainly on account of the

force of blast necessary, because of the ar-

rangement of the tuyeres in the bottom and
of the enormous cost of such a plant, and the

35 third, because the stoppers are liable to get

out of order, and because it is desirable to
have the tuyeres free from all other devices.
The object of my invention is to overcome
these difficulties and gain the advantages of
10 a fixed converter without the necessity of
tuyere-stoppers or danger of the tuyeres be-
ing clogged or destroyed by the molten metal.

- o enable others skilled in the art to make
and use my invention, I will now describe 1t

45 by reference to the accompanying drawings,

in which— - -
Figure 1 is a vertical section of a fixed con-

verter having my improved tuyeres.

is an enlarged vertical section of one of the

50 tuyeres. Xig. 3 shows front views of two | row air-tube g>. The wide deep mouth ¢* will roo

v

Fig, 2

Like letters of reference indicate like parts.

" The converter a is provided with a charg-
ing-hole, b, tapping-hole ¢, cinder-opening d, s
blast-main e, and blast-pipe f, all of a usual
construction. The tuyeres g are formed 1n
removable sections or blocks g, of refractory
material, each inclosed at the outer end by an

¥ J !

air-chamber, ', to which a blast-pipe, f, con- 65 -

nects. - The block ¢’ is formed on or around a

-metallie tube, &, and the tuyere-opening ¢° ex-

tends through the tube, which at its upper

‘end is fastened to the metal barrel ¢ of a stop

cock or valve, ¢, to stay said barrel in place. 63
The latter may, however, be otherwise se-
cured. The plug or valve ¢ has a stem, ¢°

“which extends across the chamber f’ and
“through a stuffing-box, f7, on ifs outer side.

A port, #°, runs through the stem ¢* from the -;:j

-air-chamber f’ to and communicates with the
tuyere-opening ¢g* by means of a port in the -
barrel <. The plug or valve ¢ is keptin the
‘barrel ¢ by a serew-cap, 4%, and 1s packed or
stuffed, as at ¢, to make- it air-tight.

The
valve-stem of each ‘tuyere has an operating-
lever, k,-or equivalent device, and, 1f desired,
the ievers of the tuyeres may all be connected
together and operated simultaneously. The -
lower end or mouth,g’,of the tuyere is of much So
greater area or cublcal capacity than the tu-
bular part ¢% being made wide and deep. The
cubical capacity of the mouth part ¢g°, which

is above the lower end of the point ¢* of the

. ""-J
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block ¢, should be at least double that of the 83

tubular part ¢® and, if found desirable, may be
greater. The point g¢* acts as a trap to in-
close air in the tuyere-openings when the con- .
verter is filled with metal above the tuyeres, so
that even when the valves ¢ are closed the g»>

molten metal can rise above the point ¢g* only

far enough to compress the entrapped air suf-
ficiently to establish an equilibrium between

it and the weight of the column of molten
metal in the converter. The latter will proba- 93
bly be never equal to one atmosphere, so that
the compression of the air in the tuyere-
openings will not or need not be sufficient to
permit the molten metal to rise into the nar-
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“contaln a sufficient quantity of metal to keep
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it from chilling therein during the short time
the molten metal remains in the converter

atter the blast is stopped. At the inner end
the mouth part ¢° tapers or converges gradu-
ally into the tube ¢*, so that all the air from
1t shall be forced toward or into the tube by
the advance of the molten metal into the
tuyere -mouth. If is preferable to turn on
the blast before the metal is charged into the
converter, because then the pressure in the
tuyeres will prevent the momentum of the
talling metal from unduly forcing its way into
them. _

The pressure and volume of blast in the
tuyeres are regulated as desired by nioving
the valves, which may be applied to. the
tuyere-pipes of any stationary converter hav-
ing side tuyeres arranged at intervals in the
sides below the metal-line, so as to blow into
and through the charge, and are so claimed.

1 do not limit myself to the construction of
valve or stop-cock shown. Any suitable one
will do. - Nor do I limit myself to the con-
struction of tuyere shown, except in so far as
it forms an air-trap to keep the tuyere clear
of metal when the valves ¢ are closed. The
mouth should be large enough to provide for
any reduction of the bulk of the air by rea-
son of combustion of the oxygen thercof by
contact with the metal. This, however, would
not exceed one-fourth of the entire volume,
even 1f the oxygen be completely consumed.

In Iig. b I show the use of a flexible blast-

‘pipe, /7, instead of the rigid pipe 7 shown in

Fig. 1. The flexible pipe /°* may be connect-
ed directly to the valve-stem 4% thus doing
away with the necessity of having an air-cham-
ber, //.  The valves and tuyeres must be air-
tight to preserve the air-eushion when the
alves ¢ are closed. The metallic tube 4 not
only acts as a core to the refractory material

. 316,837

all cases where it is desired to prevent the
I metal from entering the tuyeres when the

valves are closed it must preserve the trap-
construction.

I am aware of the patent of L. Witthofftt,
No.195,196, dated September 11, 1877, for con-
verters; but such converter differs from mine
in not having valves arranged between the
tuyeres and blast-pipe to regulate the blast at

‘thetuyeres, as well asin details of construction.

I am also aware of the patent of 'Wilson, No.

39,364, dated July 28, 1863; but such converter 60

differs from mine in that it is provided with

& blow pipe or nozzle situate at one end of an

cextension of the metal chamber, which blows

down on the surface of the metal, and is not -

provided with tuyeres which blow up through
or around the same.
What I claim as my invention, and desire to

secure by Letters Patent, is—
- 1. A stationary converter having a series of

independent tuyeres extending through its
sides below the metal-line, so as to blow up
throagh or around the same, in combination
wibth a blast-main, independent pipes eonnect-
ing said blast-main with the tuyeres, and in-
dependent valves arranged on a different level
than the tuyere-nozzles, and between the blast-
main and tuyeres, to regulate and control the
blast supplied to each tuyere, substantially as
and for the purposes described.

2. A converter or other furnace having a
number of independent tuyeres extending
through its sides, each tuyere constituting an

JIntercepting air - trap consisting of an air-
tight tube having enlarged mouth of equal or

greater cubical capacity above its lower end
than that of the tube above the mouth and
an air-tight stopper or valve at its other end,
sabstantially as and for the purposes de-
scribed. | :

In testimony whereof I have hereunto set

of the block ¢ and supports the barrel 4, but | my hand this 17th day of February, A. D. 1884.

also enables the tuyere-tube ¢* to be made per- |

fectly air-tight.

The converter is operated in the usual way.
The air-tube ¢* may run down at an angle, as
shown, or it may be curved or zigzag; but in

HERMANN SCHULZE-BERGE.

Witnesses:
W. B. CORWIN,
THOMAS B, KERR.
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