(No Model.) 3 Sheets—ﬁSheet 1.

J. F. WILCOX.
METHOD OF OPERATING CONVERTERS.

" No. 315,582,  Patented Apr. 14, 1885.

== = \
’/ \ L
[ \ '
i —
;[w" ‘
TR b
1l .

a’—'y&:f%”a e ,Illi.m

o 1173 B w S p) [
T )

- |! i - }///

— il .
I P8
¥

Fig 1>

Mlll'LE G5pg_
%7«7//6

II-]_\'IEI]}DT_




(No Model.) 3 Sheets—Sheet 2. -

J. F. WILCOX.
METHOD OF OPERATING CONVERTERS. |
No. 315,582. Patented Apr. 14, 1885.

|/

IH T —-——
i il
Ll (T
T A
ANmRERRA T L
~u J
-

e it

1 3|
)

nesses. | - R INEmioT.
i o [rentor

~ Ay tintye

N. PETERS, Photo-Lithographer, Washington. O- c.




(No Model.) - .~ 3 Sheets—Sheet 3.

J. F. WILCOX.
: METHOD OF OPERATING CONVERTERS. -
No. 316,682, - ~ Patented Apr. 14, 1885,

A
. 5. T 1
st | i
- |
——_qz— = /
EMJ /;1 i
4 @
0+ © 3 ‘ﬁ‘\"—-—h !
I E
111

J——l—

~IitIa

Rverlar

g - - Ty ki aty

ETERS, Photo-Lithographer, Washington. D. C.

. . . : B




17

.40 A ) , . )
_ modifications of construction have since been

'made for the same purpose; but in all cases

 Unrrep States Patent Orrice.

JOLN F. WILCOX, OF PITTSBURG, PENNSYLVANIA, ASSIGNOR TO JAMES P.
WITHEROW AND HENRY W. OLIVER, JR., OF SAME PLACE.

METHOD OF OPERATING CONVERTERS.

SPECIF];CATION forming part of Letfers Patent No. 315,582, dated April 14, 1885.
Application ﬁled February 7, 1885. (No model.) - - ’

To all whom it may concerm:

Be it known that I, JomN F. VVILOE)X, of

. Pittsburg, in the county of Allegheny and State
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converter is desirable.

of Pennsylvania, have invented a new and
useful Improvement in Methods of Operating
Converters; and I do hereby. declare the fol-
lowing to be a full, clear, and exact description
thereof. : :
This invention relates to the protection of
the tuyeres in Bessemer converters. Theusual
practice is to employ a tipping converter, so
that the tuyeres can be turned up out of the
metal when it is necessary to stop the blast,
in order to prevent it from entering and clog-
ging or destroying them. The blast is kept
on until the tuyeres are out of the metal, and
while.the swinging over of the converter re-
lieves the charge from the wasting or oxidiz-
ing influence of the excessive blast, yet dur-
ing the tipping it is exposed to suchinfluence.
Frequently the metal is kept in the converter
for some time after the blow is finished, and
there are various intervals during the opera-
tion in which the metal remains in the con-
verter when it is desirable that it should not.
be blown. The cost of a tipping-converter
plant is excessive, and for other reasonsa fixed
Therefore, in the use
of fixed converters for treating molten metal,
which are provided with the pneumatic
tuyeres arranged below the molten metal, va-
rious provisions have been made for prevent-

-ing the metal from entering the tuyeres when
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it is desired to stop the blast. In the Clapp
and Griffith converter, patented February 6,

~ 1883, the tuyeres are provided with simulta-
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neously-operated stoppers or valves having
ports through them for admitting sufficient air
%o them from the blast-chambers to prevent the
molten metal from chilling in them. Various

a separate valve or stopper has been required
at each tuyere. . - T A

Broadly stated, my invention consists in
keeping the tuyeres clear by maintaining a
sufficient minimum pressure in the tuyeres
while the metal is not-under blow. to.counter-
balance the pressure of the mefal in the con-
verter. The coltimi of metal in the ordinary

converter is from twelve to fifteen inches

' deep, and the blast-pressure varies from twelve

to twenty-five pounds to the square inch. In
converters having side tuyeres the pressure
raus from five pounds upward, according to
the location of the tuyeres when:the blast is
on. In the ordinary converter a pressare of

from five to six pounds per square inch is nec-.

essary to overcome the head of the liquid col-
umn of metal. _—
In carrying this invention into practice, I
preferably provide the lower or removable
part of the converter with a blast-trunk con-
necting with all the tuyeres, said trunk hav-
ing a single detachable connection with the
blast-pipe which conducts the blast from the
engine.. Thus it is necessary to disconnect
only one joint when the bottom is remoyed for
renewal or repairs. -Another advantageis, that
the converter is entirely clear of the valves
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and their operating appliances, these devices -

being wholly dispensed with. =~ :
To enable others skilled in the art to make
and use my invention, I will now describe it
in connection with a fixed converter by refer-
ence totheaccompanying two sheets of draw-
ings, in which— . i : R
Tigure1isan elevation, partly in section, of
a converter; and Figs. 1%, 1°, and 1° are de-
tails. Fig. 2 is a borizontal section on the
line # # of Fig. 1.
of modified forms of the controlling -valve,.

Figs. 3, 4,and 5 are views:
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Fig. 6 illustrates the construction of the collar,.

by which the tuyeres are secured in the con-

verter. TFigs. 7, 8, and 9 illustrate the con- .

struction of the tuyere entering doors.

- Like letters of reference indicate like parts.
The upper or stationary part, a, of the con-

verter is supported by suitable columns, @,

and is provided with lugs or projections &, for

the attachment of the lower section or bot-

tom, . The bottom b is provided with a cir-

o

cular ‘blast-pipe, ¢, which is attached to the.

metallic shell 2, and at snitable intervals is
provided with doors ¢/, through which the.
tuyeres are inspected and kept in order.
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In order to make a tight joint at the doors,.
Iprovidethem with headed stems¢®and mount

them on the hinged straps ¢, so that the stems
may be turned radially in the straps. On the,

100 -

edges of the doors are two or more lugs, ¢, -
which,when the doors are rotated, turn under -
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inclined surfaces or lugs ¢ on the shell b and
force the doors tightly to their seats. This
construction is illustrated in Fig. 7.

Difficulty has heretofore been experienced
by reason of the air from the wind pipe or
chamber surrounding the outer ends of the
tuyeres being forced in through the joint sur-
rounding the tuyere, forming what is known
as a ‘““false” tuyere, which is undesirable for
obvious reasons.

In order to obtain a tight joint and'a firmer’

setting of the tuyeres 7, I insert them through
flanged metallic sleeves or collars g, which are

fastened to the shell of the converter by bolts.

through the flanges ¢/, a suitable packing be-

ing interposed between the flanges and shell.

The inner surface of the collars is grooved,

and when the tuyeres are inserted they are -

thickly daubed with plastic clay or cement,
which, when they come to place, enters’the
grooves and makes a tight joint. The'lower
or bottom section, b, is provided with pivoted

hooks or loops 1%, by which it is suspended on’

thelugs ¢*, said links being secured by keys
b The main blast-pipe 2 is connected to the
circular blast-trunk ¢ on the conveérter' by
means of pipes ¢ and %, the pipe % being piv-
oted to the pipe, as at ¥/, and to the pipe 1,
as at %’. The trunk ¢ has a concave or ‘dish-
shaped seat, 7,-around the opening 7, bywhich
the air is admitted thereto, and the connect-
ing end of the pipe ¢ is convex, as at 7/, so as
to 1it closely insideof the seat. The delivery
end of the pipeis connected to the converter
by means of the pivoted straps or hooks 7
which are secured in place by keys 7 passing
through or back of securing-lugs® on the sides
of the pipe 4. This construction permits. of
slight variations of position between the parts
land ¢’ without dislocation or destroying the
tightness of the joint, and the construction of
the connecting-pipes ¢ and % allows for varia-
tions of position of the lower section of the
converter, such as-are liable to occur in ¢hang-
ing or inserting a new bottom.

It is almost invariably the case that when
the bottom is changed it will not come exactly
to thie same position ‘as occupied by it before
the change. “The pipes ¢ -and % are counter-
balanced by the weight m, secured to the le-
ver m’ back of the joint &' f

Arranged in the pipe h, between the blast-
engine and the converter, is a valve,n, hav-
ing a lever, 7 attached to its axle,-and oper-
ating in ‘connection with a segmental rack,
', upon which there is a stop, n*; eapable of
being-adjusted to any desired position. The
purpose of this valve is to contro! the blast
supplied to the tuyeres of the convertér. ‘The
capacity of the pipe A'is such that when the
valve n is fully opened the maximum ‘press-
ure of the blast for treating- the ‘metal in the
converter is obtained, and the stop #°is'ar-
ranged at a point that will permit the ¢losing
of the valve n sufficiently to admit the requi-
site pressure of blast to sustain the colimn of
metal above the mouths of the tuyeres, go°as

' tain.

315,582

to prevent the molten metal from entering
and clogging up or destroying the tuyeres.
The operations practiced in the eonverter
as used by merequire a maximum pressure of
about seven pounds, and the charge is such as
usually requires a pressure of about three
pounds to sustain the column of metal at the
mouths of the tuyeres. The stop#® is therefore
arranged at the proper point to reduce the
pressure of the blast at the tuyeres to three
pounds, so that when the active treatment of
the metal is not desired the lever #’is turned
until it comes in contact with the stop, whereby

‘the valve is brought to the position shown in
Fig. 1, and the blast-pressure is reduced to

the amount stated. The same result may be
accomplished in other ways, as indicated in
Figs. 3, 4, and 5. v ,
In Fig. 3 the valve » is capable of closing
completely, as it isprovided with openingsn?,
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the ‘area of which is sufficient to supply the ‘

requisite amount of blast to obtain the mini-
mum pressure at the tuyeres when the valve
itself is closed. ‘ ,

In Fig. 4 thepipe his provided with a by-
pass, i/, extending around the valve n, which
in this ease is solid, and capable of being closed
entirely, as shown. The capacity of the pipe
I is sufficient to ‘supply the minimum press-
ure at the mouthsof the tuyeres. -Preferably
the “pipe 7’ is provided with a valve, #?, for

‘ closing it, if ‘desired.

InTFig. 5the piperis provided with a lateral
branch or opening, o, in which thereis a relief-
valve, o', which is coupled to valve = by the
lever o?, pivoted link or rod ¢’ ‘and levero*,

“(shown by broken lines,) so that as the valve
‘n_is’ closed the valve ‘o’ will be opened suffi-
‘ciently to permit the ‘amount of blast, which

is thereby prevented from passing the valive

'n, to escape by the branch o, whereby ‘the
“pressure at the tuyeres will be reduced corre-

spondingly. The metal tap is-shown at p,
Fig.'1, and the ¢inder-notch at ¢, Fig. 2.
My’ invention enables one: to simplify and

- cheapen the construction’and wuse of the con-

verter, facilitate repairs and the changing of
the bottom, efféct a saving of time and labor
in changing the bottom, ‘and render the oper-
ation of the converter more efficient and cer-

‘While ‘T ‘have particularly described the
bractice of my invention‘with'afixed convert-
er having'side tuyeres, I do’not limit myself
thereto, as it can also be’ practiced in‘'mova-
ble converters and in converters’having bot-
tomtuyeres. In all cases the minimum press-

ure of the blast must be sufficient to ‘eounter-

balatice the ferro-static pressure at the tuyeres.
By ‘“keeping the tuyeres clear”’ I'mean’ pre-
venting the metal from entering‘and chilling
therein, and by “‘under blow 7 'I mean the
time of*active treatnient or conversion by-the

‘blast.

The appliances herein deéscribed ‘form the
matter of a separate application for Letters
Patent. :
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- What I claim as my invention, and desire | of metal in the converter, substantially as and : .
to secure by Letters Patent, is— for the purposes described. 100

In operating a Bessemer converter, the | In testimony whereof I have hereunto set
method of keeping the tuyeres clear of metal, | my hand this 4th day of February, A. D. 1885.

5-which consists in maintaining asufficient mini- JOHN F. WILCOX.
mum pressure in the blast-pipe and tuyeres ‘Witnesses:
during the time the metal is not under blow, W. B. CorwIN, -

to counterbalance the pressure of the column TroMAS B. KERR,
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