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UNITED STATES

PATENT OFFICE.

GEORGE F. RENDALL,

OF NEW YORK, N. Y.

PROGESS OF MAKING METAL OXIDS.

SPECIFIGATION forming part of Letters Patent NO 721 092, dated February 17 1903

Application ﬁled February 8, 1902 Semel No. 93, 202

(Ne epemmene )

To all whom it may concern: |
Be it known that I, GEORGE FREDERICK

RENDALL, & eub;;eet of the King of Great Brit-

ain, remdmg in the city, county, and State of

New York, have invented a new and useful

Process of Ma,kmn' Spencre Metals and Oxids,
of which the followmg is a specification.

My invention consists of a novel process or
method of producing sponge metals and oxids
of great purity Whereby I obviate any neces-

sity for added fluxes, thereby reducing the
- eost of fuel and eneblmﬂ' metals which only

part from their oxygen at a very high heat to
be readily reduced.

Inthe eccompenymn‘drewmgsIhzwe shown
one form of apparatus wherein the steps of
my novel method may be effected; but I do

not desire to be limited thereto, as my method
can be carried out in other forms of apparatus,

as will be evident to those skilled in the art.

Figure1represents a vertical sectional view

of an apparatus wherein my novel method of
producmﬂ' sponge metals and oxids may be ef-
fected. ' Fig. 2 represents a vertical sectional
view of the furnace seen in Fig. 1, showing

also a condensmg—ebember prowded with a

liquid seal and a pipe leading from the far-
nace thereto. Flg 3 represents a section on

line x z, Fig. 2. Fig. 4 represents a section
on line v vy, Fig. 2.

Similar numerale of reference mdwate COI-
responding parts in the figures.

Referring to the drawings, 1 designates the
casing of the furnace, the same consisting,
prefera.bly, of the Wrought-steel or other me-
tallic outer and inner tubes 2 and 3, respec-
tively, between which is located the paekmg
4, of suitable non-conducting material.

5 demgnetes the base, upon. Whleh the outer
and inner tubes constltutmﬂ‘ the casing of

the furnace are supported, seld base being

sustained upon- masonry or any other smt—
able support 6. The inner portion 7 of the
base 18 recessed, as at 8, for the reception of

the lower portion of the crucible or furnace

proper, 9, which is made of 4 special compo-
sition of plumbago or similar material, the

lower portion of the furnace being premded.

with a recess 10, within which is seated the
plate or closure 11, of plumbeﬂ*o or similar
material, which is held in position by the
threaded plun' 12, which latter is previded

mth a boss or pro;eetmn 13, having holes 14
therein, whereby said plug can be screwed
into pomtwn when the parts are assembled.
The upper extremity of the portion 9 of the
furnace is recessed, as at 15, for the reception

of the ring 16, of plumban'o or Similar mate-
. rial, the top of said ring seating in a recess
17 in the lower part of the top portlon 18 of

the crucible or furnace proper, it being ap-
parent that the juxtaposed ends of the por-
tions 9 and 18 of the erucible or furnace
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proper meet on about the line 20, said line 20

being located within the portion 19 of the sup- 6
' portmg plate 21, of fire-clay or other suitable

material, it belnc-' noted that in the present

_instance 'said pla,te is of substantially the di-

ameter of the inner portion of the wall 2 and
that the wall 3 is preferably made of sections,
between which said plate 21 is interposed.

22 desigpates a recess in the upper portion
of the cruclble or furnace proper, within

‘which is seated the plate 23, of plumbago or

other similar material, said plate being held
in position by the threaded plug 24, which
has the extension 25 thereon, the top of which
is closed by a cap 26, which has the recess 27

therein, which serves as a guide for the up-

per extremity of the valve-stem 28, which is
attached to the relief-valve 29, which is adapt-
ed to rest upon its seat 30, said valve forming

70
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a closure of the passage 31 and serving to

permit the esecape of-fumes or gases from the
interior of the crucible or furnace proper to

the pipe 32, which leads to the tank 33, the

lower extremlty of the said pipe 32 ha,vmg a
discharge portion provided with perforations
34, which are adapted to- discharge into the
lower portion of said tank 33, the Water-—level
therein being indicated by the line 35.

30 deswnetee
products “of combustion will be conducted
from the chamber 37 to the atmosphere.

38 designates a suitable source of heat,
which in the present instance consists of an
annular pipe or burner 39, having openingsin
the upper portion thereof, whereby the source
of heat, which is preferably crude oil or gas,

will be mtroduced into the chamber 37 for

the purpose of heating the walls of the cru-
cible or furnace proper, which is composed ot
the members 9 and 18.

I generally employ a steam or air blast,

‘1—

-suitable flue whereby the -
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thereby creating an oxyhydrogen-blowpipe
and providing the highest degree of tempera-
ture yet obtained. Marsh-gas (CH,) will be
found a high reducing agent.

40 designates a pipe discharging into a noz-
zle or orifice 41, located 1n the lower portion
of thefurnace, said pipe 40 being utilized for
the purpose of conveying a llqwd hydrocar-
bon in suitable quantities into the lower por-
tion of the furnace.

42 designates a pipe discharging into the

‘nozzle or orlﬁce 43 for the purpose of convey-
-ing oxygen into the lower portion of t,he fur-

nace.

In carrying out the various steps of my
method the ore is first carefally prepared for
the furnace and all dross eliminated by mag-
netic treatment, concentration, or otherwise.
After this treatment the ore in a finely-pul-
verized condition (not briquetted) is placed
in the furnace composed of the portions 9
and 18, said furnace being preterably of tu-
bular form, and the top and bottom thereof
are next perfectly or hermetically closed by
means of the plumbago plates 11 and 23 and

. the threaded closures 12 and 24, respectively,

whereby any admission of oxygen is prevent-
ed. The walls of the furnace are next heated
to a high degree of heat—at least to a red
heat—by means of the oxyhydrogen-blow-
pipe or other heating means 39, wherefrom it
will be seen that the furnace 1s externally
heated ina direct and positive manner, where-
by the interior and the contents of the fur-
nace are also heated.

As I have already stated, the walls of the
furnace can be made of any hlghly-refractory
substance, providing the same is capable of
withstanding the intense heat withoutfusing.
After the furnace-walls have Leen heated to
a sufficiently high degree of heat a liquid hy-
drocarbon, preferably erude petroleum, is in-
jected by means of a force-pump (not shown)
or a similar device into the pipe 40 in small
amounts, thereby eliminating any danger

from explosion.

As soon as the hydrocarbon reaches the in-
terior of the furnace it is instantly converted
into a gas which combines with the oxygen
remdual in the ore and furnace and passes
again gradually through the relief-valve 29,
Whlch is so constructed as to be nounally
seated by gravity or other means, said relief-
valve preventing any readmission of oxygen.

"An intense internal heat is thus formed and

marsh-gas (CH,) isgenerated, (which isa very
active reducmg agent.)

By the above steps and in my 1mproved con-
struction of furnace lime and carbon can be
liquefied, phosphorus is eliminated entirely
from iron or phosphate rock, alumininom is re-
duced toa metal condition, as can be manga-
nese or titanium. Itisof course to be under-

stood that the furnace relief-valve 29 can be
65 designed any suitable size which will admit of
a free escape of the gases generated, whereby

|
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there will be no danger of explosion, and as
all the oxygen 18 eliminated in conjunction
with the gas found there can be no internal
combustion.

When the furnace has been operated a suf-
ficient length of time, the injection of liquid
hydrocarbon into the pipe 40 is stopped and
theexternal heatapplied through the medium
of the burner 39 is reduced or extinguished,
as desirable, after which the bottom plate 11l of
the furnace is removed and the entire con-
tents thereof are dumped on the furnace floor
or hearth. In the reduction of metallic ores
the contentsis a sponge metal of great purity
with a residual portion of silicon, which can
be pressed or shaken out. In the reduction
of iron some powdered charcoal is used on the
sponge to prevent oxidation and the entire
mass is squeezed and hammered into bars
of unequaled purity and softness, every par-
ticle of phosphorus, arsenic, or sulfur having
been eliminated.

In the production of aluminium and lead it
18 generally desirable to remelt the sponge to
obtain adhesion and solidity. The oxygen,
however, having been eliminated renders this
a simple operation at the ordinary melting
heats of the respective metals.

In the produaction of carbid of calecium the
material when reduced, which requires an ap-
proximate heat of about 3,000° Fahrenheit,
which may be varied as required, is poured in
a liquid state of fusion on the furnace-hearth,
where it forms an ingot.

In the manufacture of phosphorus from
ore, phosphate-rock, or bone the phosphorus
passes away through the relief-valve and can
be condensed in water in another receptacle.

When it is desired to form oxids, more es-
pecially oxid of lead (litharge) and oxid of
zine, (zine-white, ) asupplyof oxygen is forced
into the interior of the furnace by means of
an opening near the bottom in conjunction
with the oii or after the metallic ore has been
converted into sponge. The oxid passes away

through the relief-valve and is saved in usual

and customary receptacles.

I am aware that there have been many
methods of externally heating furnace-walls,
crucibles, and tubualar furnaces. I am also
aware that furnaces are in use where oil or
liquid hydrocarbonisused,generallyin a blow-
pipe formed for the direct reduction of met-
als in combination with oxygen. What, how-
ever, I consider as new, and desire to protect

by Letters Patent, are the following methods

or processes, forming a part of my invention.
As is well known to those skilled in the art,
it 1s now customary to place ores with added
fluxes in a farnace, reduce them with a blast
to increase the heat until in a molten condi-
tion, whereupon the metal can be poured or
tapped through a plug-hole. In blast-fur-
naces of usual construction a blast is used to
create internal heat, and except in crucible-
smelting valuesare lost by escaping fumesand
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actual consumption, whereas it will be seen
that in carrying out my method as above
outlined there is no loss.

Having thus deseribed my invention, what

Iclaim asnew, and desu'e to secure by Letters

Patent, is—

1. The herein- described process of making
oxids, which consists first in placing the ore
W1th11:1 the furnace, second excluding air from
the contents of the furnace, next heating the
walls of the furnace externally, next 1n;]ect-
ing liguid hydrocarbon and oxygen into the
interior of the furnace thereby forming me-
tallic oxids.

2. The herein-deseribed process of making
oxids, which consists in placing the ore in a
pulverized condition in the furnace, next ex-
cluding oxygen from the interior of said fur_—
nace, next heating the walls of said furnace

20 externally, next injecting liquid hydrocarbon |

into said furnace, next injecting oxygen into
said furnace, next permitting the eseape of
the fumes and gases from said furnace auto-
matically, and 1ast1y, condensing said fumes
and gases in a suitable reeeptacle

3. The herein-described process of making

oxids, which consists in placing the ore in a

suitable condition in the furnace, next ex-
cluding oxygen from the interior of said fur-

‘nace, next heating the walls of said furnace,

next injecting hydrocarbon intosaid furnace,
next injecting oxygen into said furnace, next

causing the fumes and gases to be discharged

from sald furnace and lastly, condensing sald
fumes and gases in a suitable receptacle.

GEORGE F. RENDALL.

Witnesses:
J. 5. CHARLESON,
JOHN W. WIEDERSHEIM.,
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