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My invention relates to blast furnace tuyéres. ~

It has to do, more particularly, with a tuyére
for inserting a combination concentrated stream
of air, as well as a stream of air which has a
spreading effect, into a blast furnace.

In the past, many attempts  have been made
to provide a blast furnace with a tuyére having
a blast of air which will penetrate to the center
of the furnace and, at the same time, will permit
the spreading of air around the sides of the
furnace in order to aid in the reduction of the
ore and fuel at that point as well as at the center.
In other words, a tuyére which furnishes a pene-
trating blast of air that does not have a spread-
ing flow. To overcome this difficulty, it has been
necessary to make and position tuyéres of two
sizes in the furnace in order to accomplish this
uniform reduction - of materials placed in the
blast furnace. The main difficulty in using two
sizes of tuy&res is that it cuts down the overall
blast into the furnace and  thus reduces the
efficiency of the furnace. Various devices have
been inserted in tuyéres for varying cross-sec-
tional size, but they have quite generally re-
sulted in the formation of back pressure and
inefficient blasting. At the present time, narrow
tuyéres are placed along side of wide-nosed
tuyéres in the bosh of the blast furnace. The
narrow tuyéres give the penetrating blast while
the wide-nosed tuyéres give & fan-like spreading
action for aiding in the reduction of the mate-
ral at the sides of the furnace. Even with the
great number of tuyéres now positioned in the
furnace, there is still an uneven distribution, and
where the narrow tuyéres appear in the furnace,
pilasters or slag deposits form around the sides
of the furnace adjacent the narrow-nosed tuyére.
This formation of the pilasters greatly reduces
the life of the individual tuyeére, therefore, neces-
sitating replacements sooner than ordinarily ex-
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pected. Purthermore, as indicated above, the -

use of the narrow or small-nosed tuyére reduces
the amount of air forced into the furnace and
this reduction is noticeable in the resulting prod-
uct. All blast furnaces have cerfain capacities,
and if any element, either fuel, ore or air, is
varied, it vitally affects the operation of the fur-
nace. To overcome the above difficulties, appli-
ccant has devised a tuyére having the following
advantages over present-day. tuyéres.
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One of the objects of my invention is to provide -

a, tuyére which is capable of furnishing both a
penetrating and spreading blast in a furnace. -
Another object of my. invention is to provide a

fuyére of varying cross ‘sekction; ‘at .f(,heinose end M55
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which will permit furnishing of a certain quantity
of air but in varied velocities to the ma.terial in
the furnace.

Another object of my invention is to provide
a tuyére which has two dimensions in cross-
sectional diameter which provides for a penetrat-
ing blast and a spreading blast while at the same
time maintaining the same total quantity of air
inserted in the furnace.

Another object of my invention is to provide a
tuyére having its inner side wall surface divided
into four sectional units, two of said units being
spaced closer together than the other two units
yet forming no obstruction to the blast of air
inserted from the blast main.

Another object of my invention is 1o provide a
tuyére which will more efficiently reduce the ma-
terial in the furnace by a uniform distribution
of air blast to the center of the furnace as well
as around the sides thereof.

Another object of my invention is to provide a
tuyére which will have a penetrating blast action
and at the same time substantially reduce the
formation of ‘pilasters around the sides of the
bosh portion of the furnace. 5

Another object of my invention is to provide a
tuyéere having at least two diameters in cross
section which will facilitate a reduction of the
ore uniformly throughout the furnace.

Various other objects and advantages will be
apparent from the following detailed description
and the drawing wherein similar characters of
reference designate corresponding parts and
wherein

Figure 1 is a front end view of the tuyére, con-
structed according to my invention, taken along
line {—Ii of Figure 2.

Figure 2 is a vertical sectional view. of the
tuyére taken along line 2—2 of Figure 1.

Figure 3 is a rear end view of the tuyére taken
along line $§—3 of Figure 2 and showing the
plugged opening for water cooling the tuyére.

Figure 4 is a fragmentary perspective view of
the tuyére, partly in section, illustrating  the
marked taper of one of the sectxons of the inside
surface.

Figure 5 is a side elevational view of the lower
end of the blast furnace showing the location
of the tuyéres with reference to the bosh and
hearth.

Figure 6 is a top plan view of the tuyéres in
place in the blast furnace taken along line 6—8
of Figure 5 and showmg the two fold dxstrlbutmn -
of the air blast. :

Referrmg to the drawmg, more partlcularly to
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F!gure 2, I illustrate a hollow tuyére | of frustro-
conical shape. The tuyére I is tapered toward
the nose end 2.

The tuydre | is provided with a conventional
water jacket 3 for keeping the inner wall sur-
faces cool and said water jacket is supplied with
o steady stream of water through a plurahty of
orifices & shown at the rear end thereof of the
tuyére in Figure 3.

The inner wall surface of the tuyére is so
formed as to provide four longltudmally extend-
ing wall segments each of which varies in width
throughout its length. These segments consbi-
tute the diametrically opposed pair of walls 5
and the diametrically opposed pair of walls 6
which pairs are located at right -angles to each
other. Along the longitudinal edges of the Walls
§ there are provided the shoulders 6a that taper
rearwardly from the nose 2 to a point where
they converge with the walls §,as at Ba¢. Thus;
as shown in Figure 1, the walls 6 ‘converge towards
each other at the nose resulting in a reduction of
the diameter of the nose at this area. Conse-
quently, there resuits a tuyére which has a-narrow
nose portion and a widé nose portion at’ right
angles t6 each other. Thé diameter of the rear
end of the tuyére, however, is tniform. This wall
arrangement in a single tuyére produces a ‘com-

bination tuyére blast which will have botha pen- -

etrating and a spreading action which must usu-
ally be accomplished by having both a wide-nose
and a narrow-nose tuyére.

In other words, the tuyére I ‘filustrate in the
figures of the drawing will permit a blast of air
into the furnace of the type shown in Figure 6
which has a concentrated streain to the center
and also a spreading stream which allows a uni-
form distribution ‘of the charge ‘of air over the
entire interior area of the furn#ce.
seen from Figure 2, the tapered wall segment 6
varies in cross-sectional diameters of. the tuyére
and the air passing through ‘the tuyére will be
concentrated by the narrower diameter along
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duce the proper blast of air required within the
furnace.

For example, if the particular furnace require-
ments call for a more penetrating blast, the
tapered segment § can be made 4-inches in diam-
eter, and the wider portion §, 6-inches in diam-
eter. It will be seen that this area will be of the
same ratio as that of a 5-inch tuyére and still re-
tain the velocities and penetration characteris-
tics of the tuyeére.

While I show in Figure 1 the vertical diameter
‘the widest, it is understood that the tapered diam-
eter 6 can be positioned along the vertical axis
and havé the widest diamefer portion of the
tuyére nose along the horizontal axis. ‘This type
of tuyére may be rotated to different positions at
fntervals so that-pilasters which form adjacent
the ngrrow-nosed portion 6 of the tuyére can be
purnt off by positioning the wide-nosed portion
5 of the tuyére and turning the narrow-nosed
portlon 0 the position where the wide-nosed por-
tion had been Furtherinore, while I show the
tuyére nose as being divided into quarter 568~
ments, it is understood that I also Wwish to use
a tuyere wherein a plurahty of varying diametel's
are present at the nose end and not hecessarily
limited %o two, as shown inh the drawing. It'is
understood that the tuydré can be divided into
2 number of other segments which may ‘have
characteristics similar to the présent type of
tuyere shown in the accompanying drawing. It
is nnportant that the degree of taper ‘of the
smaller diameter segment at ‘the nose end be. vexy

- shght along -the wall of the tuyére -so that it

As will be -
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the horizontal axis due to the rarrow nosed por- ;.

‘tioned formed by the tapered wall segment 6 and
the air passing along the regulartapered wall-por-
tion 5 will produce a spreading -action. I thus
provide a tuydre which is in’effect equivilent of
two tuyéres of varying sizes.

T have found that tapering the two equal seg-
ments of the wall portion of a tuyére-in this
manner does not form back pressures upon the
blast main 8 shown in Figure 5. Pipes T are

connected to the rear ends of the tuyéres i and to -

the blast main 8 which is suspended a,bout the
furnace by means of the hangers 8.

In Figure 5 of the drawing, I show the loca-
tion of the tuyéres | at the bottom of the bosh
of the furnace just above the hearth. I also pro-
vide openings 10 and |{ which are of the con-
ventional type taps for flowing the slag and the
molten metal out of the furnace at intervals.
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Figure 6 illustrates the spread of ‘air'as well as -
the concentrated blast which reaches tothecenter -

of the furnace. The tapered wall segments § of
the tuyére furnish the ‘means for the concén-
trated blast while the wall segments 5 furnish
the spreading biast.

65

With this arrangement, I am able to vary the

blast in velocity and still maintainthe same cross-
sectional area of the tuyére by making the diarh-
eter-of the wall portions, indicated-by the seg-
ments 5, one-half inch larger than the-usual

wall 6, one-half inch. This enables me to pro-
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tuyére size and by reducing the 'diameter-of the °
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comes to a fine point at the back end of the tuyére.
If the “taper-is too marked, back pressures. will be
created in the ‘tuyére which are deﬁnltely unde—
siderable. It is my mtentmn theérefore, that the
tapered segments coincide with the c1rcu1ar sur-
face of ‘the side wall 5 at the .point 5a at ‘the
rear end of the tuyére. At the nose end of the
tuyere I disclose a thlckened portion shown best
in Figure 4 by the numeral 6.

It w111 be apparent from the above descrxptmn
that I have provided a tuyere having many ad-
vantages over presert- day tuyéres in use in blast
furnaces This tuyére has the equivalent ﬂow
of zir as both a wide or ‘narrow-nosed tuyere
and also retains the proper amount of air blast
1equned for the type furnace in use. The varia-
tion of the cross-sectional- area of my tuyere per-
mxts both a penetrating and a spreading -blast of
airinto a furnace thus aiding the reduction of the
ore. in g more efﬁment ‘manner, It Wlll ‘be seen
that this tuyére is so designed that it is partmu-
larly adaptable to prevent-the formation of pilas-
ters around the nose of the tuyere and also ‘main-
tain a concentrated blast of -air- into the center
of the furnace. -Another advantage-of my tuyére
is that it is simple in construction:and does-not
form back pressure as do-other tuyéres having re-
stricted nose end openings,. Many -other advan-
tages will be-apparent from the above description,
the drawing and the following claims.

Having thus -described my- mventmn what I
clalm is:

1.°A blast furnace tuyere -of frustr o-comcal
s_hape ‘having -g cireular rear-end-portion and-a
nose end portion having -oppositely spaced - cir-
cular-arcs formed by tapering parts -of-the ‘wall
intermediate the rear €nd-and:the-ndse end thus
forming:the said concentric:arcs of varyihg widths
s0 'as "to- vary the velocity -and diréction 'of the
fair inserted 'in-the Tear end-of the tuyére to be
forced into the blast furnace.
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2. A tuyére of the type described comprising a
tapered wall portion, a second wall portion ta-
pered to a greater degree than said first-men-
tioned wall portion, said wall portions forming
segments of a circle which vary the diameter of
the nose end of the tuyére, said segments hav-
ing similar segments oppositely disposed and ta-
pered in the same degrees, respectively, as said
first two-mentioned segments so that the diam-
eter of the tuyére at the nose end presents two
diameters for inserting air in varying velocities
and directions.

3. A tuyére of the type described comprising a
tapered wall portion, an additional wall portion
tapered to a greater degree than said first-men-
tioned wall portion, said wall portions forming
segments of a circle which vary the diameter of
the nose end of the tuyére, said segments having
similar segments oppositely disposed and tapered
in the same degree, respectively, as said first-
mentioned segments so that the nose end of the
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tuyére presents two diameters for inserting air in
varying velocities and directions.

4. A tuyeére of the type described having a cir-
cular rear end portion and a nose portion includ-
ing concentric arc segments of varying diameters,
the inner wall of said tuyére including wall seg-
ments arranged in pairs of oppositely disposed
walls, the walls of some of said pairs converging
towards each other and towards the tuyére axis to
a-greater extent than other of said pairs.

5. A tuyére of the type described having a nose
portion including sections which are relatively
angularly disposed and are of varying widths so
as to direct the tuyére blast differently, the inner
wall of said tuyére including wall sections ar-
ranged in pairs of oppositely disposed walls, the
walls of some of said pairs converging towards

each other and towards the longitudinal center

line of the tuyére to a greater extent than other
of said pairs. .
JOHN H. SPROW.




