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Th1s invention perta,ms to’ 1mprovements
in tuyéres of the type used -for supplying

blast furnaces with heated air, fuel gas, or
both. = Particularly ‘it pertains to a tuyere
that is alterable with respect to .its orifice
without requiring changes in. the base.

In blast furnace operation the tuyéres are
subjected to extreme conditions of tempera-
ture, of chemical reaction and' of abrasion.

Since they .are located as conduits near the

- base of the furnace where a maximum rate
of combustion is obtained, considerable cor-
rosion of the tuyére. orifice results.
rosion is augmented:by abrasion, partlcularly
from the mechanical action of the charge as
its weight is imposed against the tuyere secs
tion. Under such destructive influences the
operatlon of the orifice becomes impaired.:

Previously. also considerable damage has
g0 resulted from the use of tuyéres constructed.

- to be cooled by the passage of fluid there-

through for; when a water cooled tuyere be- -

comes broken, the presence of water in the
furnace seriously impairs its operation. In
.95 the past it then has been necessary to replace
the whole tuyére from time to time.
Also, in blast furnaces the conformation

of the charge and the conditions under which

the furnace must be operated frequently re-
.30 quire modification of the point of application
" of the blast or of the shape of the introducing
orifice, or of both. This; too, has required
the substitution of entirely different tuyeres.

In some instances it has been necessary to re-

35 placea tuyére having a certain size round ori-
fice by a tuyére having a different size or by

an oval orifice, for example, or at some pe-

riod to employ a tuyére extending into the -

charge a different distance than required at
40 some other period.

This invention is directed to overcoming

such defects and also to providing substantial
economies by providing replaceable or alter-
able tips. or orifices for a given tuydre base.

45 Thus, 1t will be possible to modify the opera-

. tion of a tuydre simply by substituting suit-
ably different orifices. The benefits of this
invention further will become more ‘apparent
by referring to the drawings.

-89 ~ In the drawings, Fig. 1 represents an as--

This cor-

'materlal

sembled ‘tuyére and removable orlﬁce tlp in’
longltudlnal section’; Figs. 2 and 8° represent :

“in, longltudlnal seetlon modified forms of

orifice tips; Fig. 4 represents ati end. view of

a tip with a circular orifice; and Fig. 5 simi- 55
larly a tip with an oval orlﬁce FIO’ 6 repre- >
senfs a modified form of assembled tuyere
and orlﬁce tip. : :

- In'the drawings a tuyere generally;l des— :
ignated by ‘the numeral 1. It comprises a .60
hollow cylindrical body ot Dbase provided in -
the walls of the base with suitable means to
cool the’ tuydre by fluid circulation: -In the
111ustratlve form shown such mesans s1mp1y
comprises ajacket 2 in the walls suitably pro-.es
vided with inlet and outlet for the circula-

“fion of 'a fluid, for example’ water, throufrh
- the. walls of the base,

. The conformatlon of the base at 1ts orlﬁce
outlet end 2in'the form illustrated in Figs, 1
and 6 is such as to engage a replaeeable tip.
As shown, a suitable length ‘of the tuyere
base, at the orifice end is reduced. in external it
]acket is reduced in diameter as “shown in
the portion 3 of the base.. Thus engagement
is provided for an orifice tip to fit over the
tip of the tuyere, Wlth the orifice tip in the
nature of a cap in the form illustrated in
Fig.1. ‘Preferaply a corresponding and suit- 8o
able length of the tuydre base is enlarged i in e
internal diameter so that the, orifice cap may -
extend 1nwardly a suitable dlstance along the -
base wall. - This. portlon of the’ 1nterna1 “wall
of the. tuyere base is ‘Jesignated as 4 in Fig. 1.

In.this latter form the, tip.of the tuydre base"

extends as.a t0n0ue somewhat into the bod:

of the orifice melnber The orlﬁee rnember 1s
designated by the numeral 5. . o
} In the form illustrated by Fig. 6, the 1nner 90

wall of the. tuyere base is e*ztended practi-

«cally.to the termlnal face of the: replaceable

- tip,

Sultable encraoement Wlll be had to secure

.the orifice tip. to, the bage. In some instances 95 -
_it.may be suﬁ‘iment to machine the . engaging:
vsurfaces of the base and of the. tip, particu-. -

larly so where both members are of metallic -

metal tlps Wlll be. of cons1derab1e advantage ,1°° '

288 .



in ﬁiany'instance's, and these advéntages will

" of the surfaces:

- “surface thereof as-a suitable bond.” "In any-
of these cases it is of added -advantage to-
0 unite the base and the tip members of the
wuyere by distinct locking means..- For exam: .

210+

be enhanced by providing appropriate fitting
It is proposed to form the
orifice member - of - refractory material . for

some purposes and in such cases the engage-

‘ment may result from the plasticity either of

“the body. of the orifice member- or of such

material as may be-applied to the engaging

ple, -a bayonet joint is a preferred form.

~Such bayonet lock is illustrated in the draw-

15

“ings by a lug 6 on the base and .complemen-
‘tary recess (-in-the orifice-member. - Other

engagements would include threading or ce-

o menting the tip to the base.

20

. The effects of these 1mP1“0VQméﬁtSv will be

. reflected not only in the structure as a whole,
“but with respect to its parts.

using a standard tuyere base for a variety of

25

orifice characteristics;-since the only Tequire-
- meiit-will be to alter the orifice itself.  Fur- -
ther, it becomes possible to protect the

tip of
the tuyére, particularly against its breaking
and against leakage of the cooling fluid.
With respect to the orifice tip itself this in-

 verition contemplates a wide range of charac-
teristics. oo T

" More particularly to describe these- orifice
tips; of ‘which it is proposed that a suitable-

assortment the available for a given tuyére, a

variety of materials may be utilized: - They

should be adapted to~the conditions in-the
" furnace with & minimum of ‘dependence - on .

" the tuyére base. = It will be particularly ‘use-

ol ‘to construct. the orifice ‘member.-of re--

fractory material, for thus a wide range of
characferistics is ‘available.” The refractory

may be modified as to its acidity or basicity

- or as to its softening point or as to its influ-
- ence on the combustion, and in other respects

',575’

a0 -

~ known to the refractory art of itself. Tt may
“be molded ori the base and then baked, either —
- before or after the tuyere is replaced in the * -~
furnace. Or, baked forms may be prepared

for replacement as a whole. - These orifice

tips may derive some degree of cooling from - S
“the tuyére base, particularly-where the cool- - -
_ing conduit. of the base extends materially - -
“into the orifice member as in-the case illus- =" '
- ‘trated by the portion 8 in-the drawings, or -

- “where a heat conducting portion of the base - e
extends into heat transferring relation:to
the orifice member. In some cases it will be. -
sufficient for the inner wall of the base to -

" be extended along the orifice; as illustrated - -

by element 9, Fig. 6. -

‘of shapes. Also the point of application of -

It will permit

" A particular advantage of this invention is .-
the adaptation of the contour of the orifice-

~to meet conditions in the furnace. "The orifice
may be made circular-or oval, as -shown re---
spectively in Figs. 4 and 5, or may be given
‘any desired contour. Further, the blast con-

. 1,868,308

duit through the orifice men"ibéi‘"maly\ube gif/e“ﬁ -

parallel ‘walls, 'or converging, or diverging
walls, as is illustrated respectively in Figs.
1,2 and 8, or given any desired combination:

the blast may be controlled, not only by the-

70

configuration of the blast' conduit, but also

by changes in the length of the orfice mem-

ber. This flexibility is of ~extreme  im-

portance in combating the tendency of the .
“charge to pillar in a blast furnace..

The disclosure of this invention

[¢ on- has beéﬁ
presented to comply with the patent statutes.

tionis beyond the necessary restrictions im-

posed by the prior-art within the terms of
~the appended claims, -7 0 s m -t e

“Telaim as my invention: -

N

"4, A blast furnace tuydre: 'c‘omprisihg a 8 5

base of hollow-wall ‘structure-to contain -an.

o

TResort has been had to specific illustrations,
but such are not intended to imply any limita- -

80

anaular coeling’ chamber, and a- refractory .

terior diameter to-provide an‘extension of
the cooling chamber; and the tip being re--

“orifice tip demountably attached to the base, -
the base at the: tip-end:being of-reduced ex- - -

90

cessed to fit as a hood overthe cooling cham-

‘ber extension of the base for cooling the body -
‘of ‘the separablé.refractory tipi -~ -

: 24 R .

metal base of hollow=wall structure to ‘con-

-9 A blast - furnace. tuyere:: comprising ‘a-

tain an annular cooling chamber, and a re- -
fractory orifice tip:demountably attached to. .

-“the base, the base at:itstip-end being of re-.
duced. exterior diameter: to _provide. an-ex- ",
tension ‘0f ‘the: cooling” chamber, and. having -
- locking hig extending: laterally from the -
.exterior. cooling -chamber -wall, and the tip-

“being recessed to interlock: with the lug and

“to it as a hood over the cooling chamber ex- -
tension of the base, for cooling the body. of
‘the separable refractory tip. - 7o

In testimony whereof, I sign my name.

oo
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