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University Heights, Ohio

Filed Feb. 27, 1959, Ser. No. 796,157
2 Claims. (CI 239—132)

This invention relates generally to oxygen lances, but
has reference more particularly to devices of this char-
acter which are especially adapted for supplying: oxygen
to open-hearth furnaces.

A primary object of the invertion is to provide devices
of this character which are of simple and sturdy con-
struction and particularly useful for feeding oxygén, in
controlled amounts, to the molten metal in open-hearth
furnaces. )

Another object of the invention is to providé devices
of this character which are characterized by the iiicor-
poration therein of means for efficiently water cooling the
parts through which the oxygen passes.

A further object of the invention is to providé deviees
of the character described, which have incorporated as
a part thereof means for transpoiting affl supporting
them by means of movable cranés and the like.
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A still further object of the invention is to provide de:

vices of the character: deséribed, portiofis of which ‘aré
easily removable for repair of replacemeént purpbseés: - -
Other objects and advantages of my invehtion will bé
apparent during the course of the followitig description.
In the dccompanying drawings formiiiig a pait of this
specification, and in which like nuftiefals are employed to
designate like parts throughoif the'sams,
Fig. 1 is a top plan view of ofie fofiti of the device;
Fig. 27is an elevationial view, of the déviee; of ‘Fig.
1; with portionis theréof broken away fo show certain
fedtures of construction;

_Fig. 3'is 4 cross-sectional view, showiiig & portion’ of
the lower end of the device of Fig. 2, on 4n enlarged
scale; and taken on the liné 3—3'of Fig. 1: R

Fig. 4 is 4 tross-sectional viéw, takeén on the liné 4-:4
of Fig. 3; L e -

Fig. 5 is a view sitilar t6 Fig. 3, bt showihg & modi-
fication of the invention; - . o .

Fig: 6'is a closs-séctional view, faken on the litié 6--6
of Fig: 5; R o o
" Fig. 7 i8 a view similar fo Fig. 3, but showing aniother
modification of fhe inventioni:. - S
- Fig.:8 is’d cross-sectional view, taken on the lifé 8-=8
ofFig. 7, o 7 o e
" Fig. is a view siniilar to Fig. 3, but showing a fur-
ther modification of the invention; ~ -~ © 7 7

‘ Fig. 10 is:.a ¢ross-sectiondl vidw, taken on the line
10-—FG of Fig: 9" B IR e

Fig. 11 is a viet sidiifai to-Fig. 3; but showing stiil ©

another modification of the invention, and_ .
Fig. 12"is a cross-seéctional view, take
DR—2ofFig 1L Lo R
Referring-more particularly to Figs. 1" to 4-inclusive

- of the drawings, reference numeral -1 ‘designates .a ‘bail ;
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-o:support_for an oxygen lance, which-bail is adapted :to

be éngaged’or supported by the hook of-a traveling crane

or the like (not shown) in order to transport the .oxygen .

* lance from one open hearth furnace to ancther.

The bail or support 1 is pivotally.secured or-connected

to. an annular collar 2, as by .means of pivot pins or

- In the‘various modifications t’o;be;now,".dgséﬁbéd,_ih

2
bolts 3, which are threadedly secured to the ¢ollar, at
diametrically-opposite points of the latter.

Welded to the lower face of the collar 2, in coficentric
spaced relation to each other, are tubular steel members
4 and 5, the member 4 extending downwardly to a level
below the lower end of the member 5. Secured within
the lower end of the miember 4, as by a press fit, is 3 tip
or nozzle 6, made of copper, and the detailed construc:
tion of which will be presenily described.

The tip or nozzle 6 is provided with a recess 7 centrally
of its upper portion, and into which the lower eiid of a
steel conduit or pipe 8 extends, this pipe being secured to
the tip or nozzle 6, as by a press fit. The conduit 8 is in
concentric spaced relation to the tubular member 5. and
extends through a central opening 9 in the collar 2, the
upper end of the conduit 8 being provided with threads
10, so as to adapt same for the removable connection
thereto of a hose for supplying oxygen to the conduit 8.

In order to provide a fluid-tight seal between the con-
duit 8 and the ¢ollar 2, the collar 2 has welded thereto, as
by weld metal 11, a put 12; in which a bushing 13 is
threadedly secured, which bushing is adapted to compress
packing 14, disposed in a counterbore 15 of the opening
9, so as to force this packing tightly between the wall of
the counterbore 15 and the exterior wall of the conduit
8, thus providing a fluid tight seal between the collar
and conduit. :

A water inlet pipe 16 is also provided, which extends
through the conduits 4 and -5 and communicates with the
annular space 17 between the member 5 and conduit 8,
and:a similar water outlet pipe 18 is provided, which ex-
tends through the member 4 and commuinicates with the
annular space 19 between the members 4 and 5: o

'The nozzle or tip 6 is provided with a series of circum-
ferentially-spaced passageways 20, which. extend thiough
the nozzle, in a downwardly and outwardly inclined direc=
tion; communicating the lower end of the conduit 8 With
the:space below the nozzle or tip. The nozzle of tip 6
is also. provided with a series of circumferentially-spaced
passageways 21, which are in alternate arrangement’ with
the passageways 20, and extend .downwardly " and :in+
wardly toward the center of the tip, these passageways
communicating with each other. The passageways.21-ar¢
preferably at least about twice the diameter of the pas-
sageways 20. RN et

In the use of the oxygen lance, as described; the lance
is carried by means of the hook of a traveling crane to.d -
position above an opening provided in the roof of an‘open
hearth. furnace, and the lance is. passed - downwardly
through this opening te a position in- which the nozzle "
or tip 6 is disposed closely adjacent the molten:metal in -
the furnace, L : Lo e
. Due to. the pivotal connection of the bail or support.

1 with the collar 2, the bail may be swung out of line
with the axis of the conduit 8, so as to facilitate.connec-
tion. to: this conduit of .the 'hose ‘which- supplies.oxygen
to this conduit. - - b e £ .

- As. oxygen -is .supplied: to the conduit 8 and ifito-the ..
furnace through- the passageways’ 20,: water-for cooliig . - =
the. tip or nozzle 6 iSa,continuously,supplied"td‘ the'pas=" . -+
sageways 21, the water _circulating::through tHe' space.

17 ‘and upwardly: through' -the ‘space:.19. “In- this way; .
the entire-lance; and especially- the. tip 6, is. maintdined: ~
at-a sufficient low temperature to avoid melting or'dams -,
age thereto, in spite of the -high- temperature. of ‘the’
-molten metal inthe furnace: | =7 i e o

«In-the ‘event~that the’ tip 6.:needs Teplacemén

‘not ‘necessary:to replace - the' entire: lance; since: the tip
and -the conduit' 8 may be easily’ removed from the: col
lar 2.and. members 4 and 5; without disturbing the:col:
‘lar 2 and members 4 and 5, 0 T
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upper portions of the lances are the same, in construc-
tion, as that shown in Figs. 1 and 2, and need not there-
fore be shown. The lower portions of the lances are of
somewhat different construction, and parts thereof which
correspond with those in Figs. 1 to 4 inclusive will be
identified by corresponding numerals, but with the addi-
tion of letters to the numerals. :

In Figs. 5 and 6, a modification of the invention is
shown, in which a tip or mozzle 6a, made of copper,
is secured to the lower ends of members 4a and 5a, as
by weld metal 22. The top or nozzle 6a is provided
with a recess 7a centrally of its upper portion, and into
which the lower end of the steel conduit or pipe 82 ex-
tends, the pipe being secured to the tip or nozzle 8a, as
by weld metal 23. )

The nozzle or tip 6a is provided with a series of cir-
cumferentially-spaced passageways 20a, which extend
through the nozzle, in a downwardly and outwardly in-
clined direction, communicating the lower end of the
space 17a with the space below the nozzle or tip. The
nozzle or tip 6a is also provided with a series of cir-
cumferentially-spaced passages 21a, which are in alter-
nate arrangement with the passageways 20a, and extend
downwardly and inwardly toward the center of the tip,
these passageways communicating the lower end of the
space 19a with the recess 74.

In the use of this modified form of lance, the oxygen
is supplied through the conduit 16 to the passageways
20q, via the space 17a. The cooling water is supplied
through the upper end of the conduit 84, passes through
this conduit intc the recess 7a, through the passageways
21a, space 19a and out through the pipe 18.

In Figs. 7 and 8, another modification of the inven-
tion is shown, in which the tubular member 4b is pref-
erably made of stainless steel, and has secured to its
fower end, as by weld metal 22b, a cap or tip 6b, also
preferably made of stainless steel, and provided with
a series of circumferentially-spaced openings 24, which
are inclined to the axis of the member 45.

The steel conduit 85 has secured to its lower end, as
by weld metal 23b, a cap 25, provided with a series of
circumferentially-spaced openings or passageways 26,
which are in axial alignment with the openings 24. - Stain-
less steel tubes 27 are welded to the caps 25 and 6b
and serve to communicate the openings 26 with the open-
ings 24. o -
- In the use of this modified form of lance, the oxygen
is supplied through the conduit 8b, and to the open-
ings 24, via the openings 26 and tubes 27.  The cool-
ing water is supplied through the pipe 16, passes down-
wardly through the space 176 upwardly through the
space 19h and out through the pipe 18. In this form
of the invention; the -water is circulated about the pipes
27 and an efficient cooling effect is obtained. s

In Figs. 9 and 10, a further modification" is shown,
in which the construction is substantially the same- as
that shown in Figs. 3 and 4, with the exception that the

conduit 84 and extends to the level of the lower end
of the member 4d. The space between the member 4d
and tubular element 33 is closed, as by means of an an-
nular steel plate 34, which is welded to the lower ends
of the member 4d and element 33.

Removably secured to the bushing 31, is a long tube
35, made of a high-temperature resistant ceramic ma-

© terial, this tube being adapted to carry Oxygen from

10

the conduit 8d to a point adjacent the molten metal in
the furnace.

In this form of the invention, the cooling water is
supplied through inlet 16, passes downwardly through

* the space 17d upwardly through the space 19d and out
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nozzle or tip 6¢ is secured to the tubular member 4c, .

as by weld metal 28, and to the conduit 8¢, as by weld
metal 29. ‘ :
©In Figs. 11 and ‘12, a still further modification is
shown, in which tubular steel- members 4d and 54 ‘are
employed, as well as the conduit 84. The tubular mem-
ber ‘54 terminates at a level above that of the lower end
of the member 4d, and the conduit 8d terminatés at'a
level substantially above that of the lower end of thé
member 5d. : . LT T :
The conduit 84 has secured within its lower-end, as by
weld metal! 30, an interiorly-threaded bushing 31, which;
in turn, has secured thereto, as by-weld metal 32;a tubu-
lar element 33, which, in efféct, is an extension-of the
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through the pipe 18.

It is thus seen that I have provided devices of the
character described which are of simple and sturdy con-
struction, and well adapted for the purposes for which
they have been designed, being cooled in a thorough and
highly efficient manner.

It is to be understood that the form of my inveniion,
herewith shown and described, is to be taken as a pre-
ferred example of the same, and that various changes
may be made in the shape, size and arrangement of parts
thereof, without departing from the spirit of the inven-
tion or the scope of the subjoined claims.

Having thus described my invention, I claim:

1. In a device of the character described, a supporting
collar, three concentrically arranged spaced tubular mem-
bers secured to said collar and depending therefrom, a
nozzle or tip supported by at least one of said tubular
members, said nozzle or tip made as a one-piece member
of copper having a series of passageways consisting of
circumferentially-spaced inclined bores diverging down-
wardly and outwardly through said nozzle or tip for the
passage of oxygen therethrough, and a series of circum-
ferentially-spaced passageways therein for the passage of
a cooling fluid, said last-named passageways consisting of
bores arranged circumferentially alternately with said
first-named passageways, and extending inwardly and
downwardly toward the center of said tip and converging
in a common junction near the center of said tip, said
junction being separated from the outer ends of said first-
named passageways by a mass of said one piece member.

2. In a device of the character described, a supporting
collar, three concentrically arranged spaced tubular mem-
bers secured to said collar and depending therefrom,
means for passing oxygen through the innermost of said
tubular members, means for circulating a cooling fluid
through. the other tubular members, a nozzle or tip sup-
ported by at least one of said tubular members, said
nozzle or tip made as a one-piece member of copper hav-
ing a series of passageways consisting of circumferentially-
spaced inclined bores leading from said innermost tubular

 member and diverging downwardly and outwardly

through said nozzle or tip for the passage of oxygen there-
through, and a series of circumferentially-spaced passage-
ways therein for the passage of said cooling fluid, said
last-named passageways consisting of bores arranged cir-
cumferentially alternately with said first-named passage-
ways, and extending inwardly and downwardly toward the
center of said nozzle or tip and converging in a common
junction near the center of said tip, said junction being
separated from the outer ends of said first-named passage-
ways by a mass of said one piece member.
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