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(NO mndd }

To all whom it may conceri

Bellefonte, county of Centr e, and. State of Penn-
sylvania, have invented certain new and use-
ful Improvements in the Art of Manufacturing

Iron and Steet, of which the following is such

specification as'will enable those 5L111e:fl in the
art to understand and practice the same.
This my invention is based on the discovery

that ir on, when exposed to an oxidizing-flame
which *'usa contains the elementary constﬂ:u- |

ents of wafer, either In the state ot emnblln—-

tlon or dlssoeiat}.on, and when iron is not cov-

~ered or protected from the action of the flame

I3

25

and vapor of water by covering of cinder, slag, |

or oxidizing agents, the iron may be purlﬁed
of sulphur 1)11081}11{}1‘11&,, and carbon by the
action of the flame, which removes these ele-
ments without the aid of other reagents,

In an application for Letters Patent filed
on or about July 11, 1881, 1 have described a
furnace and a pr odueer f(}r making combusti-
ble gases from solid carbonaceous iuel which
oases are hydrogen, carbonie oxide, and Car-
bureted hvdfon'en mued w;lthrmtrm en, which

18 derived mﬁstlv from the air- blast used in -

the production of the gases. These gases are

burned in admixfure wfrh Qir 111 e*{aet amount .

or excess of that required for perfect combus-
tion in such manner as to insure thorough ad-
mixture and perfect combustion before the
Cases 1mpmﬂe upon the iron, which i8 con-

'tained in 2 hearth placed under the reverbera-

tory chamber of the furnace and outlet-flue of

the gas-producer.

In the aforesaid applica-
tion I havespecified the use of solid oxidizing,

“purifying, and decarbamzmw snbstances fm

40

the conversion of the iron into homogeneous |
malleable iron or cast-steel, which may after .

treatment be paured or run from the hearth.
This is unlike my present nwentmn which

~ consists in decarbonizing, dephesl}lmrlmﬂg,
and desulphurizing crude or partially-purified

-~ bustion

0

L

- ordesiliconized iron by the use of & practically
. 45

homogeneous flame, produced before it is per-
mitted to impinge upon the metal by the com-

oxide and hvdmﬂ- en, either {hssoemted 0T €OMm-

bined with other elements. N
~In carrying out t‘m% my llli'Gllflml I prefer

| the hearth V rests.

of gaseous fuel  containing carbonie

S | to use a gas- producer and furnace as slmwjn'-
Be it known that I, JaMEs HENDERSON, of |

in the (h awings, in which—
- Figure 118 a lmlﬂ itadinal seetion.
isa horizontal scctmu of the apparatus through

theline X X of Fig. 1. Fig. alsavertlcaltra;ns-
verse section on the line Y Y, on an enlarged

&cale, of Fig. 2. FHig. 41s a plan view of the
cast-iron tr 11()11.., showing the ribs upoun which
lng, 5 is a longitudinal
section of the gas and air passage In the outlet-
neck of the pmduoel Fig. 6 1s a plan view,
and Fig. 7 a transverse vertical cross- aectloﬁ
of the same on an enlarged scale. Fig. 8is a

Plbl - e’ |

3

60

transverse vertical cross- “section of the hydrau— |

lic ram, and Fig. 9 is a plan of the same.
Fig. 10 is a plzm view of the cast-iron plate
mlppmtmg the roof of the reverberatory cham-

ber G, and Fig. 11 is a sectional view of the

seal- ]omt whwh closes the space between the
roof and hearth of the reverberatory chani-

ber C.-
The same letters refer to the same parts in

:the different figures.

The 1)1‘111611)21;1 parts of the farnace 1‘epresent

ed in the said drawings are the gas- -producer

A, from which the ﬂuu B of the mlet neck of
the farnace is the outlet for the resulting gases
as well as the inlet into the heating- e]mmbel

-, the movable revolving hearth V the flue
-' D of the outlet-neck of the furnace to a second

heating-chamber, E, the flne T of the outlet-

neck OI the second heating- chamber to the

boiler-heating chamber &, beneath the boiler
O, and 131161106 through its flues to the cham-
ber to the external air. The hearth or bottom

i of the farnace V is moved vertically by being
mounted on a table or platform, v, raised and

lowered by the upperend of a hydrmﬂle ran,

W, and also has wheels on the bottom of the

tmek upon which it sets,sothatit maybemoved
away from under the arch after being lowered.
The top of the hydraulic ram is Sphenca,l

‘which fits into a corresponding socket in the

bottom of the truek, and thus forms a pivot

| and a ball-and-socket joint, so that the hearth
may revolve around it and be kept in its place

when tipped to-pourits contents. A platform
with wheels nupon the top, fitted in brackets,

| carries the hearth, when it revolves, by means
of a track cor 19%11011 ding to the wheels cast on

05.
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~brackets are arranged, as show:

- frietion.

10

‘the under side of the hearth.
wheels is beveled or inclined to correspond to

the bevel or inclination. of the track. The

space for water, in Whleh the wheel revolves.

Wooden disks m&y be placed between the
wheels and the outside bracket to take up the
The hearth is revolved by means of
the spur-wheel %, working in corresponding

teeth 1in the rim of the hearth. The hearth 1s

maintained inits vertical position by the guide-

- plate. m and the four guide-rods o', passing

35

_40

 hole of the hearth, forms a shallow dish, which

45

50.

53

00

‘through 1it.
position in the furnace, is sealed, so that there
cannot be any passage of heat or gases from 1t

. raised ribs or projections I, (shown in IMig. 4

The hearth, when 1n its raised

to the external air, by an annular box, «', at the

'top filled with sand or water, 1n which a ring,
.1/, on the bottom plate, Z, I‘10 3, supporting
The

the chamber C, dips neaﬂy to the bottem
plate 1s pr ovided near its inner edge, with an
1ron pipe or passmne 1, cast therein, in which

water or air clwulfl,tes to cool the plate and

prevent injury from the heat of the furnace.
Fig. 10 is a plan view of the plate Z, show-

ing the cooling-chamber 1in dotted 1mes and
Flﬂ 1118 a sectmn‘ﬂ view of the sealed Jomt-

made by the ring ?, on the bottom dlppmﬂ into

the annular bm{ a .

The hearth V is prefer ably divided in two
parts. - The hearth proper, in which the 1ron
is treated, 1s preferably made of rolled plates
of pure soft steel, low in carbon, and having
oreat extension under pulling stress—say un-
der 0.10 per cent. of carbon, with twenty-five
per cent. extension under strain—to enable it
to expand and contract with heating and cool-
ing without liability to bursting. This pan
or he%rth rests in the cast-1ron phtfonn upon

4,)

and the platform, having the sides I'_G&Ghll]g --

to .the under Side of the lower spout or tap-

enables the use of water or air therein for cool-
ing the bottom of the hearth.
is a narrow open space about one inch wide

surrounding the hearth and between it and.

the sides of the pan, which enables the ingress
or egress of air for cooling the hearth, if air is
nsed The air or water 18 mtroduced throufrh
the opening in the middle of the hydr aulic

‘ram, as hereinafter described.

The movable hearth or bottom V is pro-
vided with a lining, ¢, of refractory material,
which may be coke or plumbago and fire- clay-—-
such as is used for steel-melting erucibles—ox-
ide of iron, lime, magnesian lime, magnesia,
sand, or silicious 11]11110“8, depending upon the

‘amount of heat required and the kind of op-

eration performed therein, as hereinbefore de-
scribed. When reagents are used, they are
generally spread over this lining by introduc-
ing them through the door d', or by lowering

~ the hearth _from the chamber C for that pur-

| 65

pose. - The iron used or treated may be placed
in the hearth in the same way, or the roof may
' be made movable and removed for these pur-
poses.

n, with hollow

If desired, there

" The surface of |

pinge upon it.
mixed with regulated quantities ofatmospheric
air, prefembly heated to from 700° to 1200°
Fahrenhelt whereby the gases are inflamed

283,484

The. gases employed to heat the reverbers-
tory chamber C and 0perate upon the charge
pass through the flue B. The combustible
2ases Pass from the flue B, descending thence

70

by the vertical flues f f to chamber G, which

confines the metal so that the lame may im-
Inthe flues f 1 these gases are

and perfect combustion takes place, produc-
ing a substantial homogeneous flame before it
enters the chamber C. I'rom the chamber C
the products of combustion are conveyed away
by the flue D. The heated air passes into

‘such flues or passages f f from the tuyeres It/,

¢ Figs, 5, 6, and 7, which communicate at their

“erator is of su:

‘the former, r,

-

rear with air-passages to a flue, ', and thence
by the pipe T, Ifigs. 1 and 2, to the cast-iron

alr-heating pipes S, placed at each side of the.

boiller- chmnbel (3, Whele the air is heated by

‘the spent gases hom the furnace, (or the air
-may be heated in any other suitable air- ‘heat-

ing apparatus, either attached to or detached

75

oC

from the furnace,) which is connected with a

pipe, L, leading from the blast-receiver K.

The ﬂas plodueer A is constructed at one

end of the 1evelbemt01y furnace, which gen-
ficient size to ﬂenelate a8 sufﬁ

95

cient for the furnace. The interior of the oas-

producer is formed of two fuel-chambers, #,
‘being beneath the iron reser-
voir or hopper #, and being therefore desig-

‘nated the ‘‘lower fuel -chamber,”” while the

hopper or reservoir +' is a distinet fuel-cham-

100

ber, where a different gas process 1s carried on..

1t is therefore designated as the “upper fuel-
chamber.’’

It 18 deswned that the interior of 105

the gas-producer A shall at all times, when
workmg, be charged to the top with fuel that

will fall zmtoma,tieally as it burns away ab the
bottom, thus supplying thetire, while the fuel
-becomes gradually heated, decreasing in tem-

perature to the top. « 18 the top of the fuel-
]flOIJpeI’ b, a weighted lever to close the hop-
per air- tlﬂht by raising the cone ¢ when charg-
ing the fuel ata. d iS a port or opening at

the bottom of the gas-producer for removing

the contents and 1g111t1110* the fuel.

In operating the apparatus, kindling is in-
serted at d and the fuel at «. The kmdhng

1O

115

being ignited, the fuel-blower N 1s brought

into action. The air from it passes by a pipe
to a reservoir, P, to equalize the pressure, and
thence by a 1)]1)6 surrounding’ the gas-pro-
ducer. From this circular pipe the air en-
ters the lower fuel-chamber, », through the
alr-passages or tuyeres ¢ 1, and acts upon the
fuel in the gas-producer,

fuel. The gases resulting from the decompo-

sition rising up through the interstices of the .

fuel escape by the gas-flue B and gas-chan-
nels f f into the reverberatory chamber. The

heat incident to the decomposition of fuel in

the lower fuel-chamber, », acts upon the fuel

:111 the coal-reservoir or upper fuel-chamber,
7, effecting a distillation of the fuel therem

120

125§

decomposing the

13(5'




~ distillation down and into contact with thein-

282,484

and causing the fuel to evolve gases. These l

gases are forced by the pressure made by their

of cast-iron. 'The part where steam is formed
should be of wrought-iron, as the superheated
steam rapidly oxidizes wrought-iron and has

- candescent fuel in the chamber », whereby the | but little effect on cast-iron, and, as there is 70

& tarry matters therein become decomposed, l practically no appreciabie pressure used, cast-

" and their produects pass with the other gases | iron is better than wrought-1ron for this pur-
through the annular space between the retort | pose. | | |

“and the wall of the gas-producer, and pass I preferably effect the combustion of the

thence into the space about the upper retort | gases passing through the outlet B by air sup- 75
1o to the fue-B. o - ' | plied by a distinet blast-machine, ot which 1
| As perfeet combustion of carbonic oxide is | is the steam-cylinder and J the air-cylinder,
effected when mixed with one third of its vol- | the pistons being connected by a cross-head.

“ume of hydrogen, in ovder to obtain the hy- | The air passes from the blast-cylinder throu oh’
_ drogen 1 preferably introdnce superheated | an air-condult system as follows: K is an air- 30
15 steam in regular measured proportions, in- | receiver, into which the alr is delivered from
| jected through one or morve tuyeres, %, in the | the blast-machine J in o measared quantity.
oas-producer, from twelve to twenty inches | The pipe L delivers the air, when combustion
‘above the air-tuveres 4 ¢ when cold air is used | with a neutral or oxidizing flame is required,
 and the fuel is of small size, (if coke or anthra- | to vertical cast-iron pipes S, Fig. 1, arranged 85
20 cite, of size of walnuts;) but if the coal em- | underthe boiler along the side walls, as shown.

- ploved is of such guality as to yield the requi- | in the plan in Fig. 2. The blast enters the
site quantity of hydrogen, as is the case with | rear end of this system of pipes and passes up
some kinds of cannel coal, the introduction of | and down through these pipes, which are

‘steam into the gas-producer’is not essential. | heated by the waste or spent gases of the fur- gc

25 A pump, £, is attached to the crank-shaft of | nace. The air thus heated passes from the
the blast-engine s, so that the revolution of | pipes to the pipe T, thence to the channel #
the blast-engine s pumps a certain amount of |'in Fig. 5 in the outlet-neck of the gas-pro-
air, and alsopumps a certainrequired amount | ducer to the tuyeres B, Figs. 5. 6, and 7, where

 of water. The water passes through a pipe | it impinges upon the gases passing through g3

30 placed in one of the boiler-flues, entering the | the flue B and the vertical flues f f. -
tront end of the boiler-flue, passing to its rear When the fuel used in the gas-producer 18
end, and thence under the boiler back to the | anthracite and the greatest intensity of heat
feont in zigzag vertical form, and the pipe | is required, the blast-machine should deliver
terminates in a coil. This arrangement ena- | to the cast-iron air-heating apparatus about roo

‘35 bles all of the water to be gradually converted | four hundred and forty-five cubic feet of air

| ~ into steam, and to become highly-superheated | to burn each pound of hydrogen in the anthra-

| steam by the time it reaches the end of the | cite and that prodaced by the decomposition

. coil. The superheated steam then passes | of the superheated steam, and 72.5 cubic feet
. through a covered pipe (not shown in the | of air for each pound of carbon converted Into r1o3

" 40 drawings) to the tuyere % in a highly-super- | carbonic oxide in the producer by the oxygen

 heated state, or at a temperature of 600° to | of the air and the decomposed superheated

800° Fahrenheit, and thence into the gas-pro- | steam therein acting upon the incandescent

ducer among the incandescent fuel, where it | fuel, and when an oxidizing-flame with less
decomposes to hydrogen and oxygen, the lat- | heat is required a greater guantity of air 1ro

45 ter combining with part of the carbon of the | should be used. If one-half more air is used,
fuel to form carbonic oxide. The carbonie { thetemperature is veduced to about two-thirds
oxide and hydrogen thus produced mix with | of that realized from the use of the above pro-
the carbonic oxide formed by the combustion | portions. For practicing the present inven-

- of the fuel with the air from the tuyeres, | tion the excess of air over what 18 necessary ri1s.

50 and pass from the producer through the flue | to produce complete combustion approxi- |
B to the flue £, where, they are burned with | matelyshould not exceed fifteen or twenty per
heated air. - | S | cent., as these proportions give an oxidizing-

- When anthracite coal is nsed as the fuel in | flame sufficiently hot to melt erude iron and to
. . the gas-producer, about three-fourths of a | decarbonize it. The proportions of airin the 120
55 eubie inch of water reduced to snperheated | exact amountto produceaneutral flame should
~ steam is the proportion that I have found it | be used at the end of the operation ot the
expedient to introduce in the lower part of | steel conversionto give 1t oreater liquidity.
the gas-producer r for every four cubic feet of |  The gases from the chamber C, Including the
| air, to give the required proportions of hydro- | carbonic oxide given off during the action of 123
- 60 gen and carbonic oxide to produce perfect | the flameupon cast-iron, pass through the flue
combustion when the gases are subsequently | D into the chamber E. During their passage
- burned with sufficient air. | | they are acted upon by jets of air, which is
In order to increase the durability of the | delivered from the receiver I to the pipe J,
superheating apparatus, the part where the | to the chamber ¢, where it serves to cool the 130
65 superheating takes place, and from thence | bottom of the chamber E. The air ifrom the

. . leading to the gas-producer, should be made | chamber ¢ enters the channel ¢ in the side
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wall of the ehamber I, I‘]ﬂ 2, and passes | the air or water passe% in or out of the table

thence to echamber «” over the flue D, in the

roof of which there are pierced numorous
“holes, which deliverthe air diagonally forward

into the gases, which effects their complete
ombustmn when this result 18 desired and the

| proportlons are correct for thig purpose.

10

15

2C

The air-supply is regulated by 111@1*@%51110"
or decreasing the qufmtlty of blast, and its d1—

vision 18 effeeted by opening & Vfﬂve in the
pipe J', which allows one portion to be deliv-
ered into the chamber B and the other por-

tion to be delivered into the gas-flues into the

chamber C. . I, however, pr efer to use in the
flues leading to the chamber C the exact amount
of air for perfeet combustion from the blast-
machine J when treating cast-iron to produce
cast-steel, and to employ an auxiliary fan or
Mower to deliver air to the surplus carbonie
oxide which is eliminated by the burning of
the carbon in the crude 1ron 1in the clmmbel
C, such air being applied through Lhe cham-
ber ¢ , and thence to the chamber «” above
the 011.tlet end of the flue D.

Anthracite has been mentioned as the fuel
used; but charcoal, coke, or bituminous coal
are equally zwmﬂable care being taken to use
air in proper pr 01)011310113 aeeordmo to the

- chemical equivalents involved and the result

40

desired, and to reduce or discontinue the sup-

ply of SLlpe1lle£Lted steam when bituminous

coal is employed, according to its Gd}p&(}ltv to
supply hydrogen.

The construction of the nas producer and
furnace permits the pr oduction of well- defined
proportions of combustible gases or gaseous
fuel and the mixture of heated Q1T w1th the
said gases or gaseous fuel inany required pro-
por tions in sueh manneras togive perfect con-
trol of the intensity and chenucal nature of
the flame, and to make it pr actically homogene-
ous bei()] e it enters the chamber C to act upon
the articles under treatment by being blown

~down upon them constantly while th(JV ale re-

50

55

60

65

volved. Hydrogenburnsbefore carbonicoxide
by reason of-its greater affinity for oxygen,

and as this opemtlon mkes place in the ver t1-

cally-descending portion of the outlet-flue of

the gas-pr oducel the operator has perfect con-

trol of the cfubonle oxide, which may be con-
verted into an oxidizing aﬂent by the use of
an excess of air or into a neutral flame by the
use of the exactproportions of air for eompletc
combustion.

Fig. 8 shows the hydmul}c ram of Fig. 1on
an enlar oed scale, for raising and lowering the
hearth V of the furnace. The head of the
ram o” is spherical and fits into a socket, u”,
in the platformw, Ifig. 3. The socket 18 pref-
erably made of hard wood when water is used
in the table », or when air is used Babbitt or

other metal or iron 18 used, care being taken
to make either air or water tiﬂht joints The

ram is recessedslightly below the head to allow.

it to turn 1n the socket and keep the joint tight.

or platform ». The air or water 18 pumped
through the passage f of theram to the space
beneath the wrought-iron hearth V, and cools
it as far as the table extends up its sides.
The platform rests upon the top of the ram,
which fits in its socket and on the shoulder z

When it is desired to pour the contents of the

pan or hearth,if water is used, the water is
run out of the table through opening f, and

75

the ram lowered by discharging the water irom

the chambers ¢ and.¢”. The platform and

‘hearth resting then on the shoulder 2 and the

head 0", the side opposite the spout is then
raised 011011011 to give proper inclination to
the hearth to pour themetal. When the hearth
1sagain ready foruse,the waterisagain pumped
imto the ram, and thus raises the hearth to its

JTequired pLLee in the furnace.

The metal to be treated 1s placed upon the
hearth of the chamber Cand the flame is made
to impinge upon it, and in the process of melt-

1g 1t removes a 1&1"06 portion of the carbon,
sulphur, and pht)sphm us, and after meltmg

the purification continues until the metal is in
the condition of steel or malleable iron, which,
when cast into ingots, isin the condition to be
hammered or rolled. The time occupied with
the conversion of crude cold-blast charcoal-

iron rich in graphitic carbon is about twenty
minutes from time of melting of the iron in the
furnace, and with coke pig-iron; in which the
carbon 1'S all combined and the silicon 1s In
very small amount, the decarbonization is ef-
fected by the time the metal 18 melted.
fer to use metal that containg as little silicon
as possible, in order to avoid the production
of silicious slags by the oxidation of the sili-
con. In this process 1t1s desirable and neces-
sary to have the surface of the metal exposed -

as much as possible to the action of the flame,

and the less slag or cinder present the better
the result. I‘or this reason I prefer to use
either cold-blast pig-iron low in silicon, or
iron that has been desiliconized by the Besse-

I pre-
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mer process by blowing jets of air into the

metal, or that which has been desiliconized by
the use of oxides in a reverberatory furnace,

or the desiliconized metal of the refinery, or
the metal produced by the use of fluorides and-

~oxides by a process for which Letters Patent

of the British Government were granted to me,-

No. 1,544 of 1870, or metal reduced in 31110011

whlch has been pl'oduced by melting Wrought-
iron or steel with -cast-iron, or met%l which
has been desiliconized by any other process.
If, however, silicon is present in the crude
metal, I prefer that the metal also contains
enough manganese, so that after a portion of

the whole 1s oxidized into slags the slags will |

contain sufficient oxide of manganese to ren-
der them basie, in order that they will retain
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the phosphorus which may enter them dur-

ing the purification of the metal. The man-
oanese in the metal should be twice or three

f isa central pqqqaﬂemthe ram, thrmwh which | times ﬂ‘lE‘ amount of the silicon, fmd when
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manganese is not present 1518 pr&ferred to add
it hv’ previously melting spiegeleisen with the
crude iron in a cupola before charging it into

the chamber C. The 8lags may be tftpped off

through one of the tap- Toles and the decar-

‘bonization be completed by the flame.

The steely property and the removal of red-
shortness may. be obtained by adding spiegel-

- eisen,or ferro-man ocanese,or other eompeund of

10

iron, carbon; }and manganese after desiliconi-

zation is effected as described in application
37,559 made by me for Letters Patent, filed on
or about July 11, 1881, or after decarboniza-

 flormrin cases where the metal does not contain
13

sufficient manganese .t0 effect these {}bjeets

without them.
If the metal after demheomm’cmn———fm eX-

' %111131@, after treatment in the Bessemer pro-

26
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40

cent. of mzmganese. a further dose of manga-
nese or spiegeleisen, or its equivalent, will 11013

‘be required where cast-steel is produeed

When the object to bé obtained is the pro-
duetion of homogeneous malleable iron or cast-

steel, which is run or poured from the furnace,
andl phosphoric iron is used for its produe- |
‘tion, I line the hearth with calcareous or mag-
.,Inesmn furnaece-linings, or a mixture of them
as’ deseribed 1n swer'nl Letters Patent of the |
United States granted to me therefor; or any
. other suitable mlmreonq Or Mag nesmn lmmg

may

be used. -
In order that the ga&es may be proljelhr

burned before impinging upon the iron, it 18

necessary, in order to produee the best eﬁ‘eet
that they ‘should be composed of at least one-

third volume of hydrogen to the carbonic ox-

ide in admixture with the, gases. Thehydro-
gen is preferably obtained by injecting super-
heated steam, as hereinbefore descr 1bed

T o not Wlsh to be understood as Hmiting .

:m3 self to any special form of gas-producer or

furnace, as any gas-producer th‘lﬁ will furnish

" the carbonic oxide and hydrogen in the requi-

45

site proportions; and ])I*GIemblv at least one-

" third volume of hiydrogen (more is no disad-

vantage) to two-thirds of carbonie oxide, will

answer the purpose when used in connection

50

- 80as to produce a substantially homog enet:m&
flame before it impinges upon the metal

with aun open hearth provided with snitable

appliances whereby the gases may be inti-
mately mixed with the proper amount of air,

1 do not claim the use of carbonic oxide and

-hydmgeu gases broadly, in the mannfacture of

~ iron and steel.

If desired, the nmtfl.lj after deembommtwn

may be. b@lled up and squeezed or halnmered

~ and rolled, as in the hand- -puddiing process;

60

but in t]ns case, if the iron is to be purified of
phosphorus, the lining of the furnace must be

composed of one or more of the basic materials

65
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previously mentioned—such as oxide of iron,
lime, magnesian lime, or magnesia—which, if
necessary, may be 111neﬂ W 1th 1) quﬂ] portlon

c:}f fire-clay.
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om one and one-half totwoper |

-

conversion of such metal by the Bessemer orany
| other process, when the gases and air are 1n-
| troduced in separate eondmts and combustion
| takes place wholly in the converter or furnace,
| as such combustion is imperfect and does not
| effect the object which I have in view.
I do not herein claim the process above set
forth when basic reagents are used, as this
forms the. subject of another "11‘)1)110‘1’(]0}1 for
Letters Patent now pending.
| 1 do not claim the herein-deseribed -‘hppa-
ratus, as the same is set forth and claimed in
apphea,tmn No. 99,605, filed on the 29th day
of June, 1883, as a division hereof.
' "What I elaim, and desire to secure by Let-
| ters Patent, is—
1. The process of purifying metal in the
manufacture of iron and steel, which consists,
first, in confining the melted metal (whether
erude iron or iron that has been dcsﬂlcf)mzed)
in a suitable chamber; secondly, in the com-
| bustion of gaseous fuel containing carbon and
hydrogen bv the admission of air thereto in
quantity properly regulated to produce com-

I do not claim the heating or melting of metal
by gas in a Bessemer converter prior to the
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plete combustion and a homogeneous flame -

prewons to its admission to 'ﬂld chamber;
thirdly, in causing the homog eneous flame to
impinge in & downward direction upon the
metal in said chamber, all substantially as

95

described, thereby pr OdllCl]lﬁ the purification

of said ‘metal without the aid of’ Jets forced
_.up through 1it.

The process of purityl ing ‘metal in the
malmhetule of iron and steel, “which CONSIStS,
first, in eonfining the m elted metal (whether
crude iron or iron which has been desilicon-
| ized) in a suitable. chamber; secondly, in the
combustion of gaseous fuel eontmnmg carbon
and hydrogen by the admission of air thereto
| in quant&ty properly regulated to produce com-

i- previous to its admission to &&1{1 chamber;

"nnpnwe in a downward direction upon the
metal in said chamber, and, fourthly, in re-
carbonizing themetal by the uqe of a compound
of iron, Garbon and manganese, all substan-
tially as d@:ﬁa@l"lbbd thereby producing the pu-
| rification of said metal Wlthout the aid ot jets
fm ced up through it.

3. The process of purifying meml in the
manufactuye of iron and steel, which consists,
first, in confining the metal (whether crude
iron or iron which has been desiliconized) 1n &
chamber lined with basic material; secondly,
in the combustion of gaseous fuel cmltammﬂ

-carbon and hydrogen by the admission of air

thereto in quantity properly regulated to pro-
duce complete conibustion and a homoaeneous

flame previous to its admission to s..:ml cham-
ber; thirdly, In causing the homogeneous flame
to nnpmﬂ'e on the metal in the said chamber,
all substantially as described. |
4, The process of purifying met&l in the

" T ' ’ - .

ple:te combustion and a homogeneous flame -

1CO
105

TI1O

thirdly, in musmn the ]101110“61160118 flame tD' |
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“manufacture of iron and steel, which consists, | homogeneous flame to 11111)11106 on the metal =

firgt, in confining the Inelted metal (whether

crude iron or 11‘011 which has been desilicon- |

~1zed) 1n a chamber lined with basic material;
secondly, in the combustion of gaseous fuel

containing carbon and hydron*en by the ad-
mission of arr thereto 1in quantity properly |-
‘regulated to produce complete combustion and |

a bomogeneous flame previous to its admis-

10 8101 to said chamber; thirdly, in causing the

- -253.4 84

in the said chamber, and, fourthly, in recar-
bonizing the metal by the use of a compound

of iron, calbon and manganese, all substan-

tlally as described.
- J AWIT‘S HE\TDDRSOV

Witnesses:
H. H. BENNER,
C. P. HEWES,.
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