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No. 791,660,

UNITED STATES

. Patented June 6, 1905.

PaTENT OFFICE.

GREGOR WALZEL,

OF NEWARK, NEW JERSEY, ASSIGNOR TO EDWARD
ZUSL, OF NEWARK, NEW JERSEY.

REDUCTION-FURNACE.

SPECIFICATION forming.part of Letters Patent No. 791,660, dated June 6, 1905,
Application filed Augnst 12,1904, Serial No, 220,482;

To all whom it may concermn: -
Be it known that I, GrREgor WALZEL, a citi-
zen of the United States, residing at Newark,
in the county of Essex and State of New Jer-
sey, have invented certain new and useful Im-

provements in Reduction-Furnaces; and I do

hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others'skilled in the art to
which it appertains to make and use the same,

reference being' had to the accompanying

drawings, and to characters of reference
marked thereon, which form a part of this
specification. =~ . ' Co

My present invention has reference to im-
provements 'generally: in reducing-furnaces;

and the invention has for its principal object
‘to provide a reducing-furnace for the reduc-

tion of limestone or for the purpose of redue-
ing iron ore to produce iron sponge, such fur-
nace being provided with water-sealed charg-
ing and emptying devices. »

- A further object of this invention is to pro-

vide a double-shaft furnace of such arrange-

ment and construction that the reducing-gases
which are carried into the furnace will in one

. shaft reduce only the material contained in
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said shaft through which the gases are allowed
to circulate, while by radiation the heat from
the active shaft passes into the inactive shaft
and the material in said inactive shaft becomes
preheated, the main purpose being to provide
a double-shaft reducing-furnace the shafts of
which are used alternately in first preheating
and reducing the material, so as to insure a
continuous process of reduction.

A still further object of this invention is to
provide a double-shaft reducing-furnace, each
shaft being provided with a water - sealed

charging device at the top and at the bottom

with a water-sealed emptying device.

As stated, the reducing-furnace may be used

for the reduction of iron ore to produce iron
sponge; but the furnace is preferably for the
purpose of reducing limestone by the intro-
duction of hot air with steam or hot carbon di-
oxid with steam, and especially for the pur-
pose of producing carbonic acid, as set forth

in my previous application for Letters Patent
filed August 10, 1904, Serial No. 220,186.
My invention consists in the novel reduction-
furnace hereinafter fully specified; and, fur-
thermiore; this invention consists in the novel

.arrangementsand combinations of devices and

parts, as well as in the details of the construc-
tion of the same, all of which will be more

-fully described in the following specification
and then finally embodied in the clauses of the .
claim, -which are appended to and form an ]

.- 00
the

essential part of the same.
* The invention is clearly illustrated in

-accompanying drawings, in which—

= Figure 1 is a longitudinal vertical section
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of one form of reducing-furnace embodying -

the principles of this invention; and Fig. 2 is
a horizontal section of the same, said section

65 -

being represented as taken on line 22 in said

Fig. 1. _
- Similar characters of -reference are em-
ployed in the said drawings to indicate corre-
sponding parts. : : ~

Referring to the said drawings, the refer-
ence character 1 indicates a complete furnace
embodying the principles of my present in-
vention, the same being provided in its inte-
rior with two shafts 2 and 3, which are con-
nected at their lower portions by means of a
duct 4, into which extends from the outside of
the furnace a gas-conveying duct or pipe 5
for.carrying the gases into either of- the said
shafts 2 and 3 alternately, in the manner and

for the purposes set forth in my previous ap-

plication for Letters Patent, filed August 10,
1904, Serial No: 220,186. Hach shaft2 and 8
communieates at its lowest point with a duct or
passage-way 6, provided with a suitably-con-
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structed frame 7 or similar device, and each

-frame is formed with bearings for a rock-shaft

8, having a closing plate or gate 9 and ma-
nipulated by means of a lever or handle 10
upon the outer side of the furnace. Each
duct or passage-way 6 leads toa main delivery-

chamber 11 in the bottom of the furnace; said.

9o

chamber being provided with a bottom 12, ..

which tapers downwardly from its center to
the .opposite sides of the furnace, that the
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- of the said hoods or boxes.

2

charges of calcined limestone or other mate-
rial when discharged into the chamber 11 from
either shaft 2 or 3 will pass down the down-
wardly-tapering surfaces of the,bottom to the
openings 13 in the opposite sides of the fur-
nace. Placed against each opening 13 is a
hood 14 or other suitably-constructed device,
as a box, which may be provided with a door
15 and a discharging duct or outlet 16. Fach
duct or outlet 16 has its mouth arranged be-
neath the surface of a body of water contained
insuitably-constructed tanks or receptacles17
of any desired size and capacity, substantially
as shown. Connected with each tank or re-
ceptacle 17 is a bell-crank 18 and link 19 for
opening and closing a slide or gate 20, ar-
ranged in each duct or outlet 16 of the respec-
tive hoods or boxes 14. Thus it will be evi-
dent that' when there is a charge of calcined
limestone in the hoods or boxes 14 the slides
or gates 20 can be opened and the limestone
dropped into the water to be slaked therein.
At the same time when the material in the
shafts is undergoing the process of reduction
it will be evident that a suitable water seal is
provided at the bottom of the furnace topre-
vent any admission of atmospheric air. Of
courseit will be understood that with the proc-
essof reducing iron ore to produce iron sponge
these water tanks or receptacles 17 are not
necessary and in that case are dispensed with,
the hoods or boxes 14 then being made with-
out such discharging ducts or outlets 16, in
which case the material, as the iron sponge,
is removed through the openings in the front
Connected with
an opening in the upper portion of the respec-
tive shafts 2 and 8 are pipes or ducts 21 and
22, which communicate with a main pipe or
duct 23, leading to a suitable reservoir in
which the carbon dioxid generated with the
limestone - calcining process is collected and
stored. The pipe or duct 21 is provided with
a suitable valve or shut-off 24, and the pipe
or duct 22 is provided with asuitable valveor
shut-off 25, whereby communication between
the said main pipe or duct 23 and either of
said shafts 2 and 3 may be made at will, as
may be desired. FEach shaft 2 and 8 is made
in its upper portion with an opening 26, and
upon the top of said furnace there may be a
suitable platform, as 27, having openings
which correspond to the openings 26 of the
respective shafts 2 and 3. Suitably secured
upon the said platform and directly over each
opening 26 are a pair of charging devices 28.

Each charging device 28, as will be seen
from an inspection of Fig. 1 of the drawings,
consists, essentially, of a cylindrical body hav-
ing an open and hopper-shaped bottom 29,
and within each body is an inclined partition
30, provided with an opening 31, each open-
ing being closed by means of a suitably-con-
structed gate 32, secured upon a rock-shaft

" shaped cover or casing 38.

791,860

33, said shafts being rotatably arranged in
bearings in the said cylindrical bodies and be-
ing manipulated from 4 lever or arm 34, se-
cured upon the end of each shaft. Theupper
and open part of each cylindrical body is pro-
vided with a cover 35, having an opening,
above which extends a feed device or hopper
36, substantially as shown. Iach cover 35 is

also made with an upwardly-extending wall

37, providing a space between the inner sur-
faces of the wall and the outer surfaces of
each feed device or hopper 36, which can be
filled with water, as shown. Suitably ar-
ranged over'each feed device or hopper,with
its marginal edge portions extending into the
water to provide a perfect water seal, isa bell-
That each bell-
shaped cover or casing 38 may be raised above
the upper open portion of each hopper,a flexi-
ble connection 39, passing, preferably, over a
pair of grooved wheels or sheaves 40, has its
end attached to the bell-shaped cover or cas-
ing 38 and has secured to its other end a coun-
ter weight or balance 41 to provide ease of
manipulation. The said wheels or sheaves
are suitably secured to cross-arms 42 upon
standards 43 upon the platform 27, substan-
tially in the manner illustrated in said Fig. 1
of the drawings. By this arrangement of
bell-shaped coversor casings 38 and the water-
containing covers 35 it will be clearly seen
that each charging device or cylinder 28 is
perfectly water-sealed to prevent any atmos-
pheric air from passing into the furnace dur-
ing the reducing processes.

The double-shaft furnace hereinabove de-
scribed is of a simple construction and is very
efficient in its operation, the two shafts being
alternately put in operation, whereby the con-
tinuity of the reducing process is insured,
and while one shaft is being operated the other
shaft is being preheated from the heat of the
other shaft, thus also rendering the method
and process of reduction more economic than
with a single-shaft furnace.

Of course I am aware that changes may be
made in the arrangements and combinations
of the devices and parts, as well asin the de-
tails of the construction of the same,without
departing from the scope of this invention.
Hence I do not limit my invention to the ex-
act arrangements and combinations of the de-
vices and parts as described in the foregoing
specification and as illustrated in the accom-
panying drawings, nor do I confine myself to
the exact details of the construction of the
said parts.

Having thus described my invention, what
I claim is—

1. A limestone-reducing furnace, compris-
ing a single stack and a multiplicity of inter-
nally-disposed shafts, a means of communica-
tion between the lower portionsof said shafts,
a single gas-conveying means connected with
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-said means of communication between. the

said shafts, a charging device arranged.upon
the top of each shaft, an independent outlet
at the bottom of each shaft, and an emptying
device connected with the outlet of each shaft,
substantially asand for the purposes set forth.
- 2. A limestone-reducing furnace, compris-
ing a single stack and a multiplicity of inter-
nally-disposed shafts, a means of communica-
tion between the lower portions of said shafts,
a single gas-conveying means connected with
said means of communication between the
said shafts, a water-sealed charging device
arranged upon the top of each shaf’o an inde-
pendent outlet at the bottom of each shaft,
and a watér-sealed emptying device connee’oed
with the outlet of each shaft, substantially as
and for the purposes set fo'rth.

3. In a reducing-furnace, a multiplicity of
shafts, a means of communication between said

. shafts, a main receiving-chamber having op-
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positely-placed discharge-openings, a means
of communication between the bottom of each
shaft with said main receiving-chamber, and
a water-sealed hood or box connected with

" each discharge-opening of said main receiving-

chamber, substantlally asand for the purposes
set forth.

4. Ina reducmcr-furnace, a multiplicity.of
shafts, a means of communication between
said shafts, a main receiving-chamber having
oppositely-placed discharge-openings,ameans
of communication between the bottom of each
shaft with said main receiving- chamber,
hood secured over each dlschawe -opening of
said main receiving-chamber, a Valved outlet-
duct connected with each hood, and water-re-
ceptacles into which said ducts extend, sub-

- stantially as and for the purposes set forth. -
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5. In-a reducing-furnace, a multiplicity of
shafts,; a means of communication between
said shafts, a main receiving-chamber having
oppositely-placed discharge-openings,a means
of communication between the bottom of each
shaft with said main receiving-chamber, and
a gate in said means of -communication be-
tween said shafts-and said main receiving-
chamber, substantially as and for the purposes
set forth

6. In a reducing-furnace, a multiplicity of
shafts, ameans of communication between said
shafts, a main receiving-chamber having op-
positely-placed discharge-openings, a means
of communication between the bottom of each
shaft with said main receiving - chamber, a
gate in said means of communication between
said shafts and said main receiving-chamber,
and a water-sealed hood or box connected with
each discharge-opening of said main receiving-
chamber, substantially as and for the purposes
set forth.

7. In a reducing-furnace, a multiplicity of

“shafts, a means of communication betweensaid

shafts, a main receiving-chamber having op-

positely-placed discharge-openings, a means
of communication between the bottom of each
shaft with said main receiving-chamber, a
gate in said means of communication between

8.
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said shafts and said main receiving-chamber,

a hood secured over each discharge-opening
of said main receiving-chamber, a valved out-

let-duct, connected with each hood, and wa-

ter-receptacles into which said ducts extend,

70

substantially as and for the purposes set forth, -

8. The combination, with a reducing-fur-
nace having a shaft provided with an opening
in the top, of a water-sealed charging device
over said opening, comprising a cylinder hav-
ing an open and hopper-shaped bottom, a
chambered cover and receiving-hopper on said
cover, said cover being adapted to contain wa-
ter, a bell-shaped cover over said hopper hav-
ing its' mouth extending into the water, and
means for lifting said bell-shaped cover from
said hopper, substanmally as and for the pur-
poses set forth.

9. The combination, with a reducing-fur-
nace having a shaft provided with an opening
in the top, of a water- sealed charging device
over said opening, comprising a cvlmder hav-
ing an open and hopper-shaped bottom, a
chambered coverand receiving-hopper on said
cover, said cover being adapted to contain wa-
ter, a bell-shaped cover over said hopper hav-
ing its mouth extending into the water, and
means for lifting said bell-shaped cover from
said hopper, consnstmcr of astandard and cross-
arm, sheaves upon said arm, a flexible connec-
tion a,rranoved over said sheaves secured at one
end to said bell-shaped cover, a_ud a counter-
balance at the other end of said flexible con-
nection, substantially as and for the purposes
set forth.

10. The combination, with a reducing-fur-
nace having a shaft provided with an opening
in the top,- of a water-sealed charging device
over said opening, comprising a cylinder hav-
ing an open and hopper-shaped bottom, an in-
clined partition in said cylinder provided with
a delivery-opening, a gate in said cylinder be-
neath the said opening, a chambered cover and
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receiving-hopper on said cover, said cover be-

ing adapted to contain water, a bell-shaped

cover over.said hopper having its mouth ex-

tending into the water, and means for lifting
said bell shaped cover from said hopper, sub~
stantially as and for the purposes set forth.
11. The combination, with a reducing-fur-
nace having a shaft provided with an opening
in the top, “of a4 water- sealed charging device

over said opening, comprising a cyhnder hav-’

ing an open and hopper-shaped bottom, an in-
clined partition in said cylinder provided with
a delivery-opening, a gate in said cylinder be-

neath the said opening, a chambered cover and
receiving-hopper on said cover, said cover be-
ing adapted to econtain water, a bell-shaped
cover over said hopper having its mouth ex-
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tending into the water, and means for lifting In testimony that I claim the invention set
said bell-shaped cover from said hopper, con- | forth above I have hereunto set my hand this ro
sisting of a standard and cross-arm, sheaves | 6th day of August, 1904.

upon said arm, a flexible connection arranged

Al r r, hl
5 over said sheaves, secured at one end to said GREGOR WALZEL.
bell-shaped cover, and a counterbalance at the Witnesses:
other end of said flexible connection, substan- Frepk. C. FRAENTZEL,

tially as and for the purposes set forth. Gro. D. RicHARDS.




