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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. 931,1435.

specification of Letters Patent.
~ Application filed November 20, 1506.

Patented Aug. 17, 18009,
serial No. 344,266.

1o all whom 1t may concern:
e 1t known that I, Grorce IFrRmpERICK
Ruxpari, a subject of Great Britain, resid-
ing in the city and county of Vew York,
State of New Y ork, have invented a new and
useful Or e—Rgducmﬂ Furnace, of which the

following 1s a Spemﬁcatmn

My pmaent mvention consists of a novel
and useful construction of a furnace, in
which 1 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
tha 0]_)’813,1:1011

My mvention further consists of a novel
construction of a Turnace, 1n which the gas is
first employed to calcine the ore and elimi-
nate the sultur and phosphorus contained
therein and then the gas 1s 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 T*mch the ore is discharged, without
coming mto contact with the ELtHlOSpheI'

...n._

mto a closed vessel ox receptacle from which

ail air has been excluded and thus prevent-
1ng any oxidization of the ore.

Tt further consists of a novel construction
of movable perforated bottom by means of
which the entire furnace charge is subjected

0 a gaseous treatment.

it further consists of a novel construction
of a furnace in which the heated air 1n the
furnace 1s passed into the reducing chamber
i order to provide for the combustion
therein. |

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

It further consists of other novel features
ot construction, all as will be '11eli'einarfter
fully set forth. -

IPor the purpose of illustrating my 1nven-
tion, I have shown in the accompanying
dmwmoq one embodiment thereof which has

been found in practice to give satisfactory

and rehable results, ulthmwh 1t 1s to be un-
derstood that the various mstmmentahtles
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 embodylng my invention. rlﬂ 2
represents a 101101&1(:1111&1 section of F1o 1.
If1g. 3 represents a section on line x—u, T 10.
1. T 1g. 4 represents an end elevation ot I‘w
1. I‘lo o represents an eund elevation of
. 1, showmo the end opposite to that seen
in I 10 4. b]ﬂ 6 represents a sectional ele-
vation on an enlarﬂed scale of a portion of
the furnace.

Similar numerals of reference ndicate
corresponding parts in the figures.

Referring to the dmwm%, 1 designates
a furnace casing, provided w ith a chamber 2,
1n which 1s located the gas retorts 3, in prox-
11111Ly to which is located a orate 4, by means
ot which the gas retorts may be e;\temqlly
he‘Lted as desired.

5 designates laterally extending conduits
leaémﬂ From the oas retorts 3 “and com-
1nunmatmg with upwardly extending con-

duits 6, which communicate with a conduit

7, from which branches 8 and 9 extend.

10 designates a redueing retort with which
the conduit 8 connnvnmqtes, and 11 desie-
nates a corresponding reducing retort Wlth
which the conduit 9 (3011111'111111(,3’[85, and since
these retorts are constructed in a similar
manner, I will describe but one thereof.
The casing 1 which in the present instance
T have shown as being preferably construct-
ed of brick work or equlvfllent material, 1s
provided with a chamber 12 which, as indi-
cated 1n I1g. 1, 1s open to the fltmospher

13 Iﬂswlmtes a plate or supportmo mei-
ber on w hich the outer casing T0 is seated,
sa1d casing being provided with an internal
lining 14 of ¢ any “Suitable construction.

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

16 designates a plate pivoted to the rod 15
and provi tded with conical- shaped apertures
17, 1t being noted that the apertures at the
top of the plate are smaller than the other
end of the apertures at the bottom of the
plate, so that there will be less lability of
the charge passing therethrough. The re-

- tort 10 1s provided with an apelture or dis-

charge opening 18 through the lining 14 and
the outer casing 70, the upper tace of this
aperture, as at 19 bemo* angularly inchned
or beveled in order that the apertured plate
16 may be seated thereagainst when in raised
position, and the lower poltlon of this aper-
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be guided thereby wl

1id seal 39 when 1 clo

ture 18 serves as a stop for limiting the
downward movement of the pivoted phLe

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 1in
outer end, this screw 1s provided with an ac-

tuating ham;le 23 by means of which the

apu{m ed plate 16 may be raised or lmveled"

as desived. The walls of the chamber 24 1n
which the sala plate 16 15 located ave prei-
crably of such a contour that the plate will
1en 1t 1s being actuated.
hischarge conduit com-
pro-

25 designates a d
nmmmtmﬂ with the opening 18 and
vided with a controlling valve 20 by
of which said conduv may be sealed when
clesired. The end of the conduit 25 may be
connected by means of a coupling 27 with a

condult 28 connected with a suitable ecar-
Tiage or car 29, 1t being noted that the con-
duit 28 is pr ovided with a valve 30 by means

of which said conduit 28 mav be sealed so
as to prevent any ¢ tmoqphgre entering the
car 29 after the charge has been p]aeed
therein.

The 1etolt furnace 10 1s provided with a
suitable door 31 of any suitable or conven-

tional type. The upper portion of the
chamber 24 1is provided with a restricted

I

outlet,.the upper end of which diverges as
Seetl at S2. |

33 designates a conduit communicating
W 1th the 1educmw retort or furnace 10 and
also w
the lower end of the combustion chamber o
furnace 35. The chamber 34 1s plovided
with apertures 26 which are closed by means
ot covers or caps 37 having flanges 38 which
a1e adfapted to be se ued in the water or hig-
sed position, said cov-

ers or caps 87 ]lﬂTlDG Copnected helewnh.,
cables 40 which pass over pulleys 41 and 42,
sectured to any snitable fixed point above the

111111.:1ch anicd the cables 40 arve provided at
their ends with the counterweight 43.

The chamber ¢ {3011’1111111’11(’“1:{35 with a lon-
ortudinally extending chamber 44 which ex-
tends beneath the furnace 35 to the end of
the furnace at which pomt 1t communiecates

with a stack or chimney 45 extending out-

wardly therefrom.

406 designates a C’Ondlllf conununlcatmo
with the 111‘(@1101 ot a blowing mechanism —l;
o1 any suitable or conventional 1 type, the das-

charge outlet 48 of which cmnmumc*ﬂ es with

the chamber 84 so that the heated air in the
chambers 2 and 44 may be drawn 1nto the
chamber 34 when desired, 1t being noted thai
the blowing mechanism 47 1s provided m the
present mstance, with a pulley 49 or equiva-
lent device whereby the same may be con-
nected any stittable tvpe of actuating

5 mechanisi.

he bottom phu 13 and, at its

nmeails

ith a chamber 34 communicating with

!

| the air comes

chamber 3

031,145

The furnace 35 inclines upwu‘ dly 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
conchut 50 having dwemmo imner walls as
at 52, and con'nnumcatnw wﬂh 1 oas re-

“celver or container (3, which is pl‘OVlded

adapted to be closed by

with an opgmng D4,
cate 55 of any suitable

means of a door 01
type. "The furnace 35 is char ved by means
therewith

of a conduit 56 wwnmmcahno
and having at its upper end, an upwardly
extending eeve 57 over which a cap 58 1s
adapted to pass, said cap bemmg adapted to
be seated 15{:1'11‘1% a flange 59 on said con-
duit 36. 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 0, Whl(,h are secured to any sutable
fixed pmn‘t -

64 designates a convever shaft, the dis-
charge oomuw of which is controlled by a
%111’[“1}1 e slide G5 in order to control the pas
sage o1 ove from the chute or conveyer {:.L
by means of the gmde 66, 1nto the conduit 56.

67 designates dOOl% or closires Droviaing

0011111'1111110.;&1011 with the end of ‘fh(, humf*e
35, and 68 designates doors or closures pro-
wdmﬂ communication with the furnace 353
qlmw the sides thereof. The retorts 10 and
11 are provided with suitable dom% or clo-
sures 6.

‘i'he operation of the furnace will now be

readily understood. The retorts 3 ave first
filled with any suitable gas producing ma-

torinl., The furnace 35 i,s nlled by means of
e conduit 56 comununicating  therewith,

_ nav be closed when desired by
means of the cap or cover 58. The gas pro-
duced 1n the retorts 3 1::&85_-3{35-;._ through ﬂm
concduits 5, 6, 7 and the branches 8 and
leading fr m the latter, into the nducmf‘
retol tﬁ or furnaces 10, thence into the cham-
ber 24, it being understood that the aper-
ured pletes or bothm’* 16 are now n their
raised and closed position. The gas passes
t"“rrouﬂ‘l* the apertures 17 therein and
tumwT the charge which 1s supported
thereabove. | |
In order o heat tlm'clmrge mn the furnace
35, a blowing mechanisin
which is provided with a pulley 49 in on (.L(.’.L
that the same may be driven by any suit
able actuating means therefor, such 23 A
motor or equivalent device. The heated awr
SN iloundiug the conduits and the chambers
2 and 44 1s drawn through the condmt 46
into the blowing mechanism and discharged
therefrom Lhrouﬂ] the conduit 48 into the
4, at which point 1t commingles
with the en % entering thereinto
Z_ﬂmhng trom the

which latter

or unites
through the o 11{=11115 33
retorls 10.  An explosicn 18
m contact with this gas and

47 15 emy] ﬂowd.

produced when
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In orcler to prevent any injury to the lining
of the turnace casing, I provide the caps or
covers 37, so that .;mv excess of gas due to
the e;&plo%lons will raise the covers and per-
mit a portion of the gas to escape through
the apertures 36 and the l1ability of any in-
jury to the furnace or its adjuncts 1s 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 : 39, passes through the conduit 50
and into the container D3, “it belng under-
stood that this conduit 50 may he closed
when desired by means of the shide or equiv-
alent valve 51 locatud theremn, The charge
in the furnace 35, which has been 11‘@“*&1,
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 desired, into the chamber 34
from whence 1t descends through the con-

dhuats 33 1nto the reducing retorts 10. The

apertared plate 16 1s now lowered by actu-
atinge the hand]u 23 and the charge passes
therefrom 1nto the conduit 25.

A car or carriage 29 is brought into posi-

tion under the discharge opening of the con-
duit 2

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

20 and 30 are now opened and the material

may pass from the conduit 25 immto the car
29, after which the valve 30 1s closed 1 or-
der that there will be no possibility of any
atinosphere coming into contact with the re-
duced material, dulmﬁ 1ts discharge from

the furn 1ace, and T also preferably “exhaust

the air from the car or carriage 29 before
the material 1s placed therein, so that there
15 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 appa,mnt that the gas pro-
duced 1n the retorts 3 performs a dual func—
tion, 1n that 1t 1s first employed to calcine
the ore, thereby eliminating the sulfur and
phosphorus contained therein which has
not fa.lre-'ld_ been eliminated 1 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-
her 35.

Owing to the provision of the conduit 25
ancd 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 commo
into contact with the atmos]phere and since
the air 18 excluded from these cars, wagons
or packages, there 1s no danger of reoxidiza-
tion. After the ore has been sufiiciently
cooled, 1t 1s treated magnetically or by con-

centration to eliminate all gangue, which
leaves the ore in an elementa,w condition.
It 15 then placed mn suitable packages, in the
case o1 1ron 1n ietal cases, and melted in a
b.«;th of molten 111.;1&11.511 or m a cupola form
of furnzee. 1 attach much importance to
this feature, since it enables the ore to be
mixed prioxn to melting with anv desired com-
pound and prevents small pariicles of fine
mate erial escaping mto the flues prior to fu-
sion. 1 also find that it is very advanta-
CeOous to utilize the heated air externally
generated around the retorts for mixing
with the gas to produce the combustion nec-
essary for he: ating the charge.

£t has further Teen found very advanta-
geous 1n practice to admit the gas throueh a
pertor: ated movable botton, the.Leby bub]wt-
ing the entive charoee to a gaseous treatment.
O ving to the safety mechanism e; nployed,
there 15 no lability of the furnace being in-
jured 1 any manner owing to the mplo-—
stons of gas therein. The pufomted INOV-
able bottow of the furnace may be readily
actuated owing to the provision of the screw
or equival ant member which s secured
or equivalent member which 1s attached
thereto and which 1s readily accessible at all
times to the hu_lmca operator.

it will now be apparent from the forego-
ing that I have demsed a novel and useful
construction of an ore reducing furnace,
which embodies the features of adv mtaou
enumerated as desivable in the statement of
mvention and above description and while T
have, 11 the present instance, shown and de-
seribed one embodiment thereof which has
Leen found in practice to give satisfactory

and reliable vesults, 1t is to be ulldel%‘tOOU
th b 1t 1S Sngceptlble of modification 1 va-
rious particulars without departing from
the spirit and scope of the invention or sac-
r1f011w any* of 1ts advantages. '

Having thus described my invention, what
I el 11111 as new and desirve to secure by Let-
ters Patent, 1s: '

1. Tn a mdﬂcn’w furnace, a retort having
an apertured botu:)m a gas producer dis-
charging theremto helow said bottom, an
explomon 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 I'eqmslte combustion 1n said
combustion chamber.

2. In a reducing furnace, a retort having
an apertured bottom prOtbd thereto and a
discharge opening beneath said bottom, said
bottom when lowered forming an inclined
guide for discharging material “from said re-
fort carectly into said opening, and means
for ad]mnno said bottom to vary the
amonnt of siich discharge.

3. In a furnace, the combination of a gas
producer, a retort and a furnace, said retort
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h‘wmg a discharge opellmg therefrom, an
apertured bottom pivoted above said open-
ing and controlling the same, conuections
16‘1(:11110 from the .gas producer and commu-
1110‘1131110 with said retort below the aper-
tured bottom ther eof, and means for forcing
alr, heated ehtelnﬂly of the gas pl()(:lu{zm.j
into the retort above the charge therein.

4. In a furnace, the combination of a gas
procucer, a retort and a combustion cham-
ber, said caleming retort having a discharge
opening thereir om:, an a; )el‘tured bottom piv-
oted above said opening and controlling the
same, connections leading from the gas pio-
ducer and communicating with said retort
below the apertured bottom thereoif, means

for forcing air, heated externally of the gas.

producer, into the retort above the charge

therein, and a gas receiver 1 communiea-

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 merber 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 thereqbove, and
a discharge opening beneath said chamber,
an apertured bottom member having con-
ical-shaped apertures therethreugh pwoted
beneath said chamber and contmlhnn the

discharge of ore therefrom through said dis-

charge opening,
sald member.
7. In a furnace,

ancd means for actuating

a retort having a lower

chamber, an upper chamber and a discharge

opening from sald 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 caleming chamber through said dis-
charge openinﬂ, and a screw engaging with
ancd pivotally connected with
sald member for actuating the latter.

8. In a furnace, the combination of a re-
tort having an explosion chamber communi-
cating therenqth., a furnace from which the

ore 18 ftutomqtlcally fed to said retort, a gas

producer communicating with said retort,

931,145

means for forcing heated air into sald ex-

plosion chamber, a safety valve for -said

chamber, and means for discharging ore

from Smd retort without the ore comnw into
contact with any atmosphere.

9. In a furnace, the combination of a re-

tort having an eaploswn chamber communi-

cating Lherewuh a furnace from which the
ore 1S EllltOl’ll‘lthELHY fed to said retort, a gas
producer communicating with said 1et01t
means for forcing heated air into sal1d ox-
plosion chamber, a safety valve for said
chamber, and means for dischargmg ore
from said retort without the ore coming into
contact with any atmosphere.

10. In a
tort having an explosmn chamber communi-
cating ﬂlel"BWlﬂl furnace from which the
ore 1s automatlcally fed to said retort, a gas

producer communicating with said 1etort :

means for forcing heated air into salcd ex-
plosion chamber, a safety valve for sa1d
clmmber, a dischar oe condult leading irom
said retort, and means for closing ‘sald COMn-
cluat.

11. In a furnace, a retort h.:wmo a lower
chamber, a combmed c,omnnnohno and ex-
plosion chamber' and a dischar ge opening
l)eneafh said lower chamber, an apertured
bottom member pivoted beneath said lower
chamber and controlling the discharge of
ore therefrom through said dischar ge open-
ing, means for actuatmo salcl member means

{01 forcing a 1'@611101110 oas 1nto sald retort

beneath said membel, and means for lead-
ing a heated gas into said commingling *md
‘XplOSlOH 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
Jower chamber controlled by said member,
means for conducting a reducing gas to smd
lower chamber, means for forcmg alr 1nto
said explosion chamber, and actuating means
for said member. '

GEORGE FREDERICK RENDATT.

Witnesses:

HersERT S. I‘AIRBNKS

C. D. McVavy.
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