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~ RODNEY F. LUDLOW, OF SPRINGFIELD, OHIO.

-L_CONVERTER.

-:_.Ta aéZ whone it may concern:

-Be it known that I, RODNEY F LtIDLOW a

o ~ful Improvemente in Conver ters, of which the

following 18 & spemﬁca,twn, reference bemﬂi

-_‘.-*had thel ein to the accompanying drawings.

“% 7 the impurities contained therein, while in a
st molten state, by the action of atmospheue

- This invention relates to the decarboniza-
_131011 of iron and the removal or liberation of

“alr blasts or. currents for the purpose of con-
~verting the same mto higher and different
e i.jwrades of iron and into d1fferent grades of |
L steel ‘as may be desired. : |

“The invention consists,. ﬁlst of & converter- |
ST --*vessel and air-blast tuyeres, the tuyeres and
“isio - 'the converter being capable of relative ad-
.0 ‘20 justment or change of position, this change
“.o  also changing the relative position between
S the tuyeres and'the 'molten mass of metal
v contained in the converter, so as to extend
~e4 . the places of contact of theair with the metal
i 25 -to different places over essentmlly the whole
-snrfa,ce, and, secondly, of a converter-vessel
e combined with tuyeres assembled in groups,
i the several tuyeres of a group running at

. different angles to each other, provided with

Gige

suitable cut: oﬁs to admlt the air through all

Ao of the tuyeles of a group at a time, or less
oon . than all, or any . one, v&heleby the mass of

g

~In the ecwmpa,nymn' dre,wmﬂ*s, formmg a

R part of this specification, and on which like
e reference-lettersindicate corresponding g parts,
Sooie o Rigure 1 represents a vertical eectlonel view |
i R of a eom*ertel—vessel cmd a partial seetwnal |

. E—— - = —

q

s molten meta,l contained in the converter-ves- |
“sel is 11:11p1nﬂed upon its surface at different
A places and at varying angles - by the air-cur-
EREn B rents, they having the ablhty to so disturb
“7. - the mass as to cause it to expose, practleally,
s oo its entire body to-the currents, whereby- es-
“sentially every part of the mass is exposed
to the effect or combustion which this action
5. creates, to the end that the contained im-
ot purities may be consumed or liberated and |
Ay _J--?_’;._-:,':'.deca,rbomzatlon effected, rendering the mass
it ooin condition: to be: reearbomzed by fluxing
" 45 therewith some carbonizing agent to con vert I
“own it into any desired: hlﬂ'h U‘I‘chPS of iron or to |
e onvert it into steel. - | - |

SPECIFIC.&TION formmg pa.r‘i: of Letters Pa,tent No 412 'l 6’7 da.ted October 15 1889
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(No model.)

Vlew Emd elevetmn of the a,ll-plpes and

‘groups of tuyeree . Fig. 2, a horizontal sec-

:--cltlzen of the Umted States, residing at | tion of the same partson the line of the open- 53
Springfield; in the county of Clark and Stete |

; ings C'D; Fig. 3,a vertical sectional view, on
5 of Ohio, have mveuted certain new and use-

a large sce,le, of a portion of one wall of the
'converter-vessel and - of a group of tuyeres;
and Fig. 4, a horizontal section of the con-
. vertel-wall showmn‘ the two groups of tuyeres
_11:1 plan. |

6o

Letter A deewnates a Veseel whlch 1 telm o

about the apparatus on Wthh the workmen

‘stand. It is by preference of the type illus-
trated in the several views, being rectangu-
lar in three sides, substantmlly Sem1c1rcula,1. |
‘in the fourth side, and terminating in an in-
clined neck or exit B, and prowded with open-

I the “converter, X built or lined with refractory
! material and convemently located with re-
‘spect to the surface of the ground or floor 65

o

ings C and D for the introduction of the
molten metal for inspecting the same after

the blast is cut off ‘and for introducing the

h carbomzmtr agent, concerning whlch more
will heremafter be stated. The openings C

and D may be inter changeably used for these
purposes. One of the vertical walls of the

converter is constructed with a series of slots
“or passages E, for the reception of the groups
~of tuyeres, end of such shape as to substan-

tially agree with the outer contour of the re-

speetwe groups and to permit the groups to

75

80

be adjusted vertically and to dlfferent latelal | '

directions.

Letter F'léfers to. a bl&st—-p1pe plOVlded

with a cut-off G—preferablyin the form of a
slide H—operated by a lever I and fulerumed
to the pipe through a band and pin J. This

pipe has slidin o*ly and rotatably fitted over its

lower end an elbow K, and forming a part of

or secured to this elbow is a pipe L consti-
tuting the tuyere-section.
_tuyele section atsuitable intervals the groups
of tuyeres composed of the head—plpe M and
‘the branches or tuyeres proper O. These are
provided with lateral cut-offs Q, and by pref-

erence the cut-offs of the several tuyeres oc-

| cupying the same horizontal plane are con-
nected, as suggested in TFig. 4, so that when
the air 18 to be admitted fth‘tlﬂ‘]l any one
‘tuyere of a group 1t may be admitted through
the corresponding tuyeres of the eeveml
1 do not confine myself however

grou pe

90O
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to this arrangement, as the cut-offs may be|
entirely mdependent to admit projecting the

~alr through any one or more corresponding

tuyeres of the several groups at the same
time. Itwill beobserved that each tuyere of a
group runs at a different angle from the other
tuyeres 1n that group, and these angles may
vary relatively to suit the exigencies of any
particular case, and the number of tuyeres
In a group may also vary. It is preferred to
cast the head and the several tuyeres inte-
grally, as shown in Fig. 3. They may be sep-

arately made, however, and connected to-

gether in any convenlent manner. Xach
group occupies a slot or opening E, with suf-
ficlent play to admit of adjusting the groups
vertically and laterally to change the place
of contact with and the course of the air-cur-
rents over the surface of the molten mass, as
suggested by the dotled lines in Fig.! ,where-
by essentially every part of the surface is
reached. 'These adjustinents of the tuyeres
are permitted by the sliding and rotatable
connection vetween the elbow K and the pipe
Ir, the latter allowing of moving the tuyere-
sectlon to and from the eonverter, as sug-
gested by the dotted lines in Fig. 2.

It will be observed from Fig. 1 that the up-
per tuyeres of the groups du‘ect the air
against the metal near the tuyeres; that the
111tel'medlate or middle tuyeres direct it far-
ther toward the middle of the metal, and the
lower tuyeres direct it to the extreme oppo-
site or far side of the metal. This contem-

plates using the group of tuyeres without

changing them vertically. The same thing
1s accomplished by adjusting the tuyeres ver-
tically and using either of thegroup. When
the latter mode is depended upon, the
tuyeres not used are cut off, making practically
but one tuyere undergoing vertical adjust-
ment during the operation of converting.
This changing of the air-currents relatively
to the converter and to the surface of the
nolten mass is of vital importance in per-
forming the process, so as to reach, as above

suggested, all of the parts of the surface of

the metal, and yet toatno time create opposing
currents, which mightinterfere with the regu-
lar, constant, and reliable tumbling motion
given the metal, and which results in the ex-
posure to the air-currents of the entire mass.
The high degree of heat of the mass of metal
and the violent projection of the air-blasts
at varying parts of the surface by said rela-
tive change of position of the air-currents
and the converter and metal produces the
combustion or effect which takes up or con-
sumes the contained carbon and impurities,
effecting decarbonization and the liberation
of foreign substances. When these results
have been secured, an indication of which is
the withdrawal or absenceof escaping flanies
from the neck or exit B of the converter, I
recarbonize the molten mass of pure iron by
any of the well-known carbons—as spiegel-
eisen—in varying quantities, dccordmgto the

412,767

orade of commercial iron or grade or hard-
ness of steel desired. After.a lapse of about
three minutes the molten mass will be found
to have thoroughly fused with the introduced
carbon and to be ready for withdrawal. The
converter is then tapped, as by removing an
obstruction from an opening designated at
O’ in Fig. 2. The converting process occu-
pies from eight to eleven minutes when a ton
is contained in the converter.

Variousinstrumentalities may be employed
for the up and down adjustment of the tuyere-
section L. 1 have illustrated one form, the
same consisting of a lever a, fulerumed in a
post b, and connected by a link ¢ to an arm
, rigidly secured to the tuyere-section. The
link-connection admits of the adjustment of
the tuyere-section to and from the converter.

I desire to have it understood that I am
aware that prior to my invention it was well
known to introduce air-currents upon the
surface of molten iron; but in such instance
the direction of the currents was not varied
and the place of contact of the air with the
metal was cssentially in one place. This
failed of the result attained by me in the
practice of this invention, as I have ascer-
tained by repeated trials on a large and prac-
tical scale.

I am also aware that prior to my invention

1t was proposed to manipulate the converter

on trunnions, practically in this regard after
the fashion of the well-known tipping of the
Bessemer converter during the introduction
of air-currents through tuyeres fixed in the
wall of this tipping converter; but this in-
volved a manipulation of the converter it-
self—a structure necessarily heavy and corre-
spondingly unwieldy—and also involved, asis
apparent, a mode of operation differing from
mine and opposed to the change of 1'elatwe
position between the tuyeres and the con-
verter, which change leads to the change of
the place of contact between the air and the
metal. I have shown one manner of chang-
ing this relative position, consisting in ad-
justing the tuyere or tuyveres; but my inven-
tion includes this relative change, broadly

considered.

It will of course be understood in referring
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hereinbefore to the use of the openings Cand

D for the admission of the molten metal
that it is drawn from a furnace or other melt-
ing apparatus. A cupola—that is to say, a
vessel constructed after the manner of a cu-
pola—when provided with my improvements,
will be understood as included within the
term “converter” or “converter-vessel.”’
While I have referved to air as being forced
into the cupola, I wish to be understood as
contemplating the use of any vapor or gase-
ous substance capable of desired results.
The openings C and D may also be used,
besides for the purposes hereinbefore men-
tioned, for skimming the dross or other im-
purities which accumulate on the surface of
the iron. 1 also take out of the converter

I2C
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-The openings C and

5 terial during the operation of effectmg the

o

_._conversmn of the metal.

‘Having thus fully descmbed my mventlon

T '_-.--I_What I claim as new,and desn*e to secure by
o Letters Patent, is—

1. In an appa,mtus for decarbonizing iron
. and liberating the impurities contained there-
-in, the combmabmn, with a converter-vessel,
of groups of tuyeres in vertical series, the
‘individual tuyeres thereof running at an an-
gle to one another, and a common “mouth for
-._'all the tuyeres of the group terminating in

- close proximity to their confluence and in-

i+ cluding in its circumference the said ends of

s the whole group, whereby each tuyere directs

20

.= 20-1t8 air-current to different places across the
ST surfaee of the bath in the converter.
- 2. In an apparatus for decarbonizing iron
AR A and llbemtmﬂ* theimpurities COIIt.:Ll]led there-

“2- . in, the eombmatmn with a converter-vessel,

o 25

o of groups of tuyeres in vertical series, the'
~ - ‘tuyeres of each group running at an an frle to

f *one another, and the groups ad,]usta,ble upon

‘& vertical axis to change their lateral direc-
o tion.
30

3..In an apparatug for- decarbonizing i iron

. andliberating the impurities contained th ere-

.. in, the combmatmn with a converter-vessel
AT ,.hawng a series of openingsin one wall there-

. of, of aseries Of groups. of tuyeres,the tuyeres
of each group running at an angle to each

- other and connecting with a common head-
~ - pipe, a tuyere- .section to which sald heads are

- connected, and the air-blast pipe to which
S the tuyere-sectmn 18 rotatably connected and

su1table cut-offs for the tuyeres.

4, In an apparatus for decarbonizing iron

~* . andliberating the impurities contained there-
-~ 1n, the, combmatlon with a. stationary con-
Srna Vertel-vessel ha,vmn' a series of opemnws in

s

one wall thereof, of a corresponding series of

groups of tuyeres, the tuyeres of each group.
. running at an angle to each other and con-
;j-_. ~ mecting with a common head-pipe, a cut-off
s for each tuyere, the cut-offs of all the tuyeres
5 °

on the same hor IZOIltdl plane being connected

412,767 - 3

are secured, and a blast-pipe with. which-said
section 1S rotatably connected.

- 5. In an apparatus for decarbonizing iron
and liberating the impurities contained there-

-_through elther of these openmcrs some of the | together, a tuyere-section to which the heads

= metal, to more: elosely inspect its condition,

__-should occasion require.
D are closed with clay or other suitable ma-

55

in, a group of tuyeres in vertical series, the

individual tuyeres thereof running at an an-

gle to one another, and a common mouth for
‘all the tuyeres of the group terminating in

close proximity to their confluence and In-
cluding in its circumference the said ends of
the whole group, whereby each tuyere directs

1t8 air-current to a different place across the

surtace of the bath in the converter, and a
common head-pipe to which the tuyeres con-

neot at their free ends, and a suitable cut-off .

in each tuyere.
6. In an apparatus for decarbomzmﬂ* iron

and liberating the impurities contmned there-

A
of tuyeres in vertical series, each tuyere run- -

in, the combination, with a converter-vessel

60

ning at an angle to the other and one or more
of them at an &ngle to the vessel, and means -

to adjust the whole series Vertleally with re-
‘spect to the vessel, the said angle to the ves-
‘sel and the said adj usta,bility changing the

75

place of contact of the air with the surface

of the molten metal contained in the vessel
from side to side of the vessel.
7. In an apparatus for decarbonizing iron

30

and liberating the impurities contain ed there-~ |

in, the eombmatlon with a converter-vessel,

of Vertica,lly_-adj ustable air-tuyeres runningat -

an angle to the vessel and pointing toward

the surface of the contained bath at an angle

thereto and with their points above the same,

and means to adjust the tuyeres vertically

with respect to the vessel, the said angle of

the tuyeres to the vessel and the sald ad-

justability operating to change the place of

thereof.

In test,lmony whereof 1 affix my swnatule in -

presence of two w1tnesses

RODNEY . LUDLOW
Witnesses: +
E. S. WALLACE,
- WARREN HULL.

90

contact of the air with the Surfa,oe of the bath
contained in the Vessel from side 1o s1de _
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