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UNITED STATES PATENT OFFICE.

GEORGE FREDERICK RENDALL, OF NEW YORK, N. Y., ASSIGNOR TO AMERICAN REDUCTION
COMPANY, A CORPORATION OF NEW JERSEY.

ORE-REDUCING FURNACE.

No. 931,145. Specification of Letters Patent. Patented Aug. 17, 1909.
Application filed November 20, 1506. Serial No. 344,266.

To all whom it may concern:

Be it known that I, Groree FreperIcK
Ruxparn, a subject of Great Britain, resid-
ing in the city and county of New York,
State of New York, have invented a new and
useful Ore-Reducing Furnace, of which the
following is a specification.

My present invention consists of a novel
and useful construction of a furnace, in
which I am enabled to reduce minerals by
the use of gas and produce a very pure
product, the employment of fluxes in the op-
cration of reduction being entirely dispensed
with, thereby greatly decreasing the cost of
the operation.

My invention further consists of a novel
construction of a furnace, in which the gas is
first employed to calcine the ore and elimi-
nate the sulfur and phosphorus contained
therein and then the gas i1s combined with
heated air to produce the necessary combus-
tion for heating the ore.

It further consists of a novel construction
of discharging mechanism by the employ-
ment of which the ore is discharged, without
coming into contact with the atmosphere,
into a closed vessel or receptacle from which
all air has been excluded and thus prevent-
ing any oxidization of the ore.

1t further consists of a novel construction
of movable perforated bottom by means of
which the entire furnace charge is subjected
[0 & gaseous treatment.

It further consists of a novel construction
of a furnace in which the heated air in the
furnace is passed into the reducing chamber
in order to provide for the combustion
therein, :

Tt further consists of a novel construction
and arrangement whereby the furnace is not
liable to be injured by the explosions of gas.

It further consists of other novel features
of construction, all as will be hereinafter
fully set forth.

IFor the purpose of illustrating my inven-
tion, I have shown in the accompanying
drawings one embodiment thereof which has
been found in practice to give satisfactory
and reliable results, although it is to be un-
derstood that the varlous mstrumentalities
of which my invention consists may be va-
riously arranged and organized and that my
invention is not limited to the precise ar-
rangement and organization of these instru-
mentalities, as herein shown.

Figure 1 represents, in side elevation, a
furnace embodying my invention. Fig. 2
represents a longitudinal section of Fig. 1.
I'ig. 8 represents a section on line x—a, Fig.

1. Tig. 4 represents an end elevation of Fig. 60
1. Fig. 5 represents an end elevation of
Fig. 1, showing the end opposite to that seen
in IMig. 4. Ifig. 6 represents a sectional ele-
vation on an enlarged scale of a portion of
the furnace. 65

Similar numerals of reference indicate
corresponding parts in the figures.

Referring to the drawings, 1 designates
a furnace casing, provided with a chamber 2,
in which is located the gas retorts 3, in prox- 70
imity to which is located a grate 4, by means
of which the gas retorts may be externally
heated as desired.

5 designates laterally extending conduits
leading from the gas retorts 3 and com- 75
municating with upwardly extending con-
duits 6, which communicate with a conduit-
7, from which branches 8 and 9 extend.

10 designates & reducing retort with which
the conduit 8 communicates, and 11 desig- 8%
nates a corresponding reducing retort with
which the conduit 9 communicates, and since
these retorts are constructed in a similar
manner, I will describe but one thereof.
The casing 1 which in the present instance 85
I have shown as being preferably coustruct-
ed of brick work or equivalent material, is
provided with a chamber 12 which, as indi-
cated in Fig. 1, is open to the atmosphere.

13 designates a plate or supporting mem- 92
ber on which the cuter casing 70 is seated,
sald casing being provided with an internal
lining 14 of any suitable construction.

15 designates a rod or member secured in
any suitable manner within the reducing 95
furnace or retort 10.

16 designates a plate pivoted to the rod 15
and provided with conical-shaped apertures
17, it being noted that the apertures at the
top of the plate are smaller than the other 100
end of the apertures at the bottom of the
plate, so that there will be less Liability of
the charge passing therethrough. The re-
tort 10 is provided with an aperture or dis-
charge opening 18 through the lining 14 and 105
the outer casing 70, the upper face of this
aperture, as at 19, being angularly inclined
or beveled in order that the apertured plate
16 may be seated thereagainst when in raised
position, and the lower portion of this aper- 110
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ture 18 serves as a stop for limiting the
downward movement of the pivoted plate.

20 designates a screw or equivalent device,
one end of which is pivoted at 21 to the
plate 16 or an enlargement thereof, the
thread of said screw engaging a threaded
opening 22 1n the bottom phtt 13 and, at its
outer end, this screw is provided with an ac-
tuating handle 23 by means of which the
apuiured plate 16 may be raised or lowered
as desired.
which the said plate 16 is located ax

erably of such a contour that the plate will
be omde thereby when it is being actuated.

o designates a discharge conduit com-
mumcatmo with the opening 18 and pro-
vided with a contro lling valve 26 by means
of which said conduit may be sealed when
desired. The end of the conduit 25 may be
connected by means of a coupling 27 with a
conduit 28 connected with a suitable car-
riage or car 29, it being noted that the con-
duit 28 is provided with a valve 30 by means
of which said conduit 28 may be sealed so
as to prevent any atmosphere entering the
car 29 after the charge has been placed
therein.

The retort furnace 10 is provided with a
suitable door 31 of any suitable or conven-
tional type. The upper portion of the
chamber 24 is pl'()Vlde with a vestricted
outlet, the upper end of which diverges as
seeny at 32.

33 designates a conduit communicating
with the 1'educ1no retort or furnace 10 and
q]so with a chmnbw 34 communicating with

the lower end of the combustion chamber or
furnace 35. The chamber 24 is provided
with apertures 36 which are closed by means
of covers or caps 87 having flanges 38 which
are 1d pted to be seated in the water or lig-
uid seal 39 when-in closed position, said cov-
ers or caps 37 having connected herewith,
cables 40 which pass over pulleys 41 and 42,
secured to any suitable fixed pomnt above the
hlmacL, and the cables 40 are provided at
their ends with the connte"weloht 43,

The chamber 2 communicates with a lon-
gitudinally L\fCHleO chamber 44 which ex-
tends beneath the furnace 85 to the end of
the furnace at which point it communicates
with a stack or chimney 45 extending out-
wardly therefrom.

46 designates a conduit conmlumcatlno
with the interior of a blowing mechanism 47
of any suitable or conventional t type, the dis-
charge outlet 48 of which Commumcw‘es with
the chamber 34 so that the heated air in the
chambers 2 and 44 may be drawn into-the
chamber 34 when desired, it being noted that
the blowing mechanism 47 is provided in the
present instance, with a pulley 49 or equiva-
lent device whereby the same may be con-
nected any siitable tvpe of actnating
mechanisin.

e pref-

The walls 01‘ the chamber 24 in
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The furnace 85 inclines upwardly and
communicates at its upper end with a de-
flected conduit 50, provided with a control-
ling valve or slide 51, the lower end of this
conduit 50 having diver "oing inner walls as
at. 52, and communicatmg “with a gas re-
ceiver or container 63, which is provided
with an opening 54, adapted to be closed by
means of a door or Gate 55 of any suitable
type. The furnace 35 is charged by means
of a conduit 56 con mumcfmuo therewith
and having at its’ upper end, an upwardly
extending ‘eeve 57 over which a cap 58 is
adapted o pass, said cap being adapted to
be seated against a flange 59 on said con-
duit 56, The cap or cover 58 is counterbal-
anced by means of a cable 60 provided with
a suitable counterweight 61, said cable pass-
ing over the pulleys or equivalent devices
62 and 6 63, Whlch ave secured to any suitable
fixed point.

64 designates a conveyer shaft, the dis-
charge ooemno of whick is controlled by a
%111’[“131 o slide 65 in order to control the pas-
sage of ore from the chute or conveyer 64
by mmn% of the guide 66, into the conduit 56.

67 designates ‘doors ov closires providing
communication with the end of the furnace
35, and 68 designates doors or closures pro-
viding communication with the furnace 83
along “the sides thereof. The retorts 10 and
11 are provided with suitable doors or clo-
sures €.

The operation of the furnace will now be
readily wnderstood. The retorts 3 ave first
filled with any %mmbk gas producing ma-
terial. The furnace 35 is filled by means of
the conduit 56 communicating therewith,
which Iatter may be close u'when desired by
means of the cap or cover 58. 'The gas pro-
duced in the retorts 3 passes through the
conduits 5, 6, 7 and the branches 8 and ¢
leading from the latter, into the reducing
retorts or furnaces 10, tlence into the cham-
ber 24, it being nnderstood that the aper-
ured plates or bottoms 16 are now in their

raised and closed position. The gas passes
thromb the apertures 17 therein and
thro vo]) the charge which is supported
thereabove.

T order to heat the charge in the furnace
35, a blowing mechanisin 47 is employed,
which is provided with a pulley 49 in order
that the same may be driven by any suit-
able actuating means therefor, such as a
motor or equivalent devi The heated air
surronnding the conduits and the chambers
2 and 44 is drawn through the condnit 46
into the blowing mechanism and discharged
therefrom through the conduit 48 into the
chamber 84, at which point it commingles
or unites with thc gas entering thereinto
through the cond uts 33 lm‘dmg from the
retorts 10, An explosion ig produced when
the air comes in contact with this gas and
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in order to prevent any injury to the lining
of the furnace casing, I provide the caps or
covers 37, so that cmv excess of gas due to
the e\ploswns will raise the covers and per-
mit a portion of the gas to escape through
the apertures 36 and the liability of any n-
jury to the furnace or its adjuncts is posi-
tively prevented. - In this manner, combus-
tion is produced in the furnace 35 and the
charge contained therein is highly heated.
The gas after passing through the charge in
the furnace 35, passes through the conduit 50
and into the container 53, it being under-
stood that this conduit 50 may be closed
when desired by means of the slide or equiv-
alent valve 51 located therein. The charge
in the furnace 35, which has been tres *ed,
passes therefrom into the chamber 34, and
apertures 67 are provided at one end or "both
ends, by means of which the charge may be
rabbled, when desirved, into the chamber 34
from whence it descends through the con-
duits 33 into the veducing retorts 10. The
apertured plate 16 is now lowered by actu-
ating the handle 23 and the charge passes
therefrom into the conduit 23,

A car or carriage 29-is brought into posi-
tion under the discharge opening of the con-
duit 25 and by means of the coupling 27,
the conduit 28 carried by the car 29 is sealed
with respect to the conduit 25. The valves
26 and 30 are now opened and the material
may pass from the conduit 25 into the car
29, after which the valve 30 is closed in or-
der that there will be no possibility of any
atmosphere coming into contact with the re-
duced material, duuno its discharge from
the flunace, and 1 also preferably “exhaust
the air from the car or carriage 29 before
the material is placed therein, so that there
is no liability of any reoxidization taking
place during the cooling of the ore. The
closures 37 and 58 are so counterbalanced
that they are normally closed.

It will now be apparunt that the gas pro-
duced in the retorts 3 performs a dual fune-
tion, in that it is first employed to calcine
the ore, thereby eliminating the sulfur and
phosphorus contained therein which has
not already been eliminated in chamber 35
and after passing through the charge, it
combines with the heated air in order to
produce combustion and the proper heating
of the ore contained in the furnace cham-
ber 35.

Owing to the provision of the conduit 25
and the controlling valve 26 therefor, the
ore which has been reduced may be dis-
charged from the retorts 10 into the cars,
wagons or closed packages without coming
into contact with the atmosphere and since
the air is excluded from these cars, wagons
or packages, there is no danger of reoxidiza-
tion. After the ove has been sufliciently
cooled, it is treated magnetically or by con-

centration to eliminate all gangue, which
leaves the ore in an elementalv condition.
It 1s then placed in suitable packages, in the
case 01 iron in metal cases, and melted in a
bqth of molten material or in a cupola form
of furnzce. I attsch much bmportance to
this feature, since it enables the ore to be
mixed prioxr to melting with any desired com-
pound and prevents Small pdhldes of fine
111(1L°11a1 escaping into the flues prior to fu-
sion. I also find that it is very advanta-
geous to utilize the heated air externally
generated around the retorts for mixing
with the gas to produce the combustion nec-
essary for heating the charge.

It has further Teen found very advanta-
geous in practice to admit the gas through a
puf01 ated movable bottom, theLeby bub]cct-
ing the entive charge to a gaseous {reatment.
O\vnm to the safety mechanism employed,
there is no liability of the furnace being in-

jured in any manner owing to the g\plo-
510115 of gas therein. The pufomted mov-
able bottom of the furnace may be readily
actuated owing to the provision of the screw
or equivalent member which is secured
or equivalent member which is attached
thereto and which is readily accessible at all
times (o the hunqcc operator.

It w 111 now be apparent from the forego-
ing that I have devised a novel and useful
construction of an ore reducing furnace,
which embodies the features of ddV&lltdOb
enumerated as desirable in the statement of
mvention and above description and while T
have, in the present instance, shown and de-
seribed one embodiment thereof which has
been found in practice to give satisfactory

and reliable results, it is to be undexstood

th it it is susceptible of modification in va-
rious particulars without departing from
the spirit and scope of the invention or sac-
I‘lfcmo any of its advantages.

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent, is:

1. In a 1educing furnace, a retort having
an apertured bottom, a gas producer dis-
charging thereinto below said bottom, an
explosion chamber above said retort, a com-
bustion chamber communicating with said
explosion chamber, and means “For passing
heated air into said explosion chamber to
produce the requisite combustion in said
combustion chamber.

2. In a reducing furnace, a retort having
an apertured boLtom pivoted thereto and a
discharge opening beneath said bottom, said
bottom when lowered forming an inclined
guide for discharging material from said re-
tort directly into said opening, and means
for adjusting said bottom to vary the
amonnt of such dmonaroe.

3. In a furnace, the combination of a gas
producer, a retort and a furnace, said retort
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having a discharge opening therefrom, an
apertured bottom pivoted above said open-
ing and controlling the same, connections
leading from the gas producer and commu-
nicating with said retort below the aper-
tured bottom thereof, and means for forcing
air, heated externally of the gas producer,
into the retort above the charge therein.

4, In a furnace, the combination of a gas
producer, a retort and a combustion cham-
ber, said ealcining retort having a discharge
opening therefrom, an apertured bottom piv-
oted above said opening and controlling the
same, connections leading from the gas pro-
ducer and communicating with said retort
below the apertured bottom thereof, means

for forcing air, heated externally of the gas.

producer, into the retort above the charge

therein, and a gas receiver in communica-

tion with the combustion chamber.

5. In a furnace, a retort having a cham-
ber and an explosion chamber thereabove,
and a discharge opening beneath said cham-
ber, an apertured bottom memmber pivoted
below said chamber and controlling said dis-
charge opening, and means for actuating
said member. :

6. In a furnace, a retort having a cham-
ber, an explosion chamber thereabove, and
a discharge opening beneath said chamber,
an apertured bottom member having con-
ical-shaped apertures therethrough pivoted
beneath said chamber and controliing the
discharge of ore therefrom through said dis-
charge opening, and means for actuating
said meniber.

7. In a furnace, a retort having a lower
chamber, an upper chamber and a discharge
opening from said lower chamber, a bottom
member pivoted in said lower chamber and
having conical-shaped apertures, said mem-
ber controlling the discharge of ore from
said calcining chamber through said dis-
charge opening, and a screw engaging with
said retort and pivotally connected with
said member for actuating the latter.

8. In a furnace, the combination of a re-
tort having an explosion chamber communi-
cating therewith, a furnace from which the
ore is automatically fed to said retort, a gas
producer communicating with said retort,

931,145

means for forcing heated air into said ex-
plosion chamber, a safety valve for -said
chamber, and means for discharging ore
from said retort without the ore coming into
contact with any atmosphere.

9. In a furnace, the combination of a re-
tort having an explosion chamber communi-
cating therewith, a furnace from which the
ore is automatically fed to said retort, a gas
producer communicating with said retort,
means for forcing heated air into said ex-
plosion chamber, a safety valve for said
chamber, and means for discharging ore
from said retort without the ore coming into
contact with any atmosphere.

10. In a furnace, the combination of a re-
tort having an explosion chamber communi-
cating therewith, a furnace from which the
ore is automatically fed to said retort, o gas
producer communicating with said retort,
means for forcing heated air into said ex-
plosion chamber, a safety valve for said
chamber, a discharge conduit leading from
said retort, and means for closing said con-
duit.

11, In a furnace, a retort having a lower
chamber, a combined, commingling and ex-
plosion chamber, and a discharge opening
beneath said lower chamber, an apertured
bottom member pivoted beneath said lower
chamber and controlling the discharge of
ove therefrom through said discharge open-
ing, means for actuating said member, means
for forcing a reducing gas into said retort
beneath said member, and means for lead-
ing a heated gas into said commingling and
explosion chamber.

12. Tn a furnace, a retort having an ex-
plosion chamber thereabove, a chamber
therebelow, an apertured bottom member
pivoted between said retort and the lower
chamber and a discharge conduit from said
lower chamber controlled by said member,
means for conducting a reducing gas to said
lower chamber, means for forcing air into
said explosion chamber, and actuating means
for said member.

GEORGE FREDERICK RENDALL.

Witnesses:

Hrrorrr S. FATRBANKS,

C. D. McVay.
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