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No. 765,998.

UNITED STATES

Patented July 26, 1904.

PatenT OFFICE.

GEORGE H. SHELLABERGER. OF DEKALB.

MANUFACTURING COMPANY,

OF KANSAS CITY,
RATION OF ARIZONA TERRITORY.

ILLINOIS, ASSIGNOR TO APEX
MISSOURL, A CORPO-

ORE~-ROASTING FURNACE.

SPECIFICATION forming part of Letters Patent No. 765,998, dated July 26, 1004.

Application filed February 5, 1904. Serial No. 192,217,

(No model,)

To all whony it may conceri:

Be it known that I, GrorgE H. SHELLA-
BERGER, 4 resident of Dekalb, in the county
of Dekalb and State of Illinois, have invented

5 certaln new and useful Improvementsin Ore-
Roasting Furnaces, of which the following is
a specification.

This invention relates to improvements in

ore-roasting turnaces, and refers more specit-
1o 1cally to an improved type of rotary turnace

wherein the interior of the furnace-body is

divided 1into a plur a,lity of ore-roasting cham-

bers and corresponding series of interspaced

heat-flues with an air-trunk common to all of
15 the several roasting-chambers.

Among the sahent objects of the present 1n-
vention are to provide aconstruction in which
the interior of the furnace is divided into a
plurality of ore-chambers radially disposed

20 around a central air-trunk, from which latter
communicating passages extend to the several
ore-chambers: to provide a construction of the
character above referred to in which each ore-
chamber is provided with a plurality of air-

25 1nlets leading from the common air-trunk,
which air-inlets are controlled by valves lo-
cated within said air-trunk; to provide a con-
struction in which the ore- -roasting furnace-

body 1s so constructed and Combmed with a

30 heat-generating furnace that the main air-

‘;I'unk enters thl‘ough and 1s directly exposed
within the combustion-chamber of the heat-
generating furnace, and 1n general to provide
improved detailsot construction and arrange-

35 ment in a turnace of the general character re-
ferred fo. - |

"To the above ends the IHVGHtIOI] consists in
the matters hereinafter described. and more
particularly pointed out in the appended

40 claims, and the invention will be readily un-
derstood from the following description, ref-
erence being had to the accompanying draw-
1ngs, In which— -

Figure 11s a view, chiefly in side elevation,

45 but with partsin vertical section, of a furnace
constituting a preferred embodiment of the

invention. Fig. 2isalongitudinally-sectional
view of one of the intermediate furnace-body .

' sections, taken on the indirect line 22 of Fig.

3 and showing a preferred internal construe- 50
tion. FKilg. 3 1s a transverse section taken on
line 8 3 of Fig. 2 and looking in the direction

of the arrows. Fig. 4 1s a view of a frag-
mentary portion of the recelving end section

of the furnace and connected parts, taken on 55
line 4 4 of Fig. 5. Fig. 51s an end elevation

of the parts shown in Fig. 4. Fig. 61isanen-
larged detail view.

- Referring to the drawings, 1, 2, 3. 4, and 5
designate a series of furnace-body sections 6o
which are preferably externally eylindricand
are united end to end to form an extended ro-
tary furnace-body of internal tubular con-
struction. Atsuitableintervalsapartthe fur-
nace-body 1s provided with bearing-rings 6, 65
the lower sides of which seatand rotate within
suitable journal-cradles 7, mounted upon a
suitable masonry foundation, (designated as a
whole 8.)

-9 designates as a whole a heat-generating 7©
furnace, shown as located at that end of the
ore-furnace body from which the ore is deliv-
ered, the combustion-chamber 10 of the fur-
nace being in open communication with the
heat-flues of the ore-furnace, as hereinafter 75
described, and a centrally-disposed air-trunk
11, forming a part of the rotary ore-furnace
body. being arranged to extend entirely
through the heat-generating furnace, so that
its exterior is directly exposed to the gases of o
combustion. Adjacent to the Inner wall of
the heat-generating furnace is located a hous-
ing 12, which surrounds a portion of one ot
the furnace-body sections and constitutes a
hopper 13 as to its lower end and a fume- 85
chamber 14 as to 1ts upper portion, the latter
being arranged to communicate with a fume-
stack 15. Atits opposite end the ore-furnace
body extends within a housing 16, constitut-
ing a smoke-chamber, which communicates 9o
with a smoke-stack 17 and through which
housing 15 extends a feed-chute 18. The teed-
chute 18 constitutes the delivery member of
an ore-hopper 19 and communicates at its
lower end with a plurality of ore-chambers, 95
as will hereinafter be described.
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The ore-furnace is rotated as a whole by
means of sultable mechanism, that shown
herein comprising a gear-ring 20, mounted
upon the exterior of the furnace-body and en-
gaged and driven by a pinion 21, mounted
upon a drive-shaft 22, which carries also a
bevel-gear 23. The bevel-gear is actuated
from a transverse shaft 24. upon which is
mounted a drive-pulley 25, which may be
driven by means of any suitable belt connec-
tion.

Describing now more particularly the in-
ternal construction of the ore-furnace and re-
ferring to the preferred construction shown
in Kigs. 2 and 3, each cylindric section com-
prises an outer cylindric shell or wall 26, an
inner concentrically-disposed wall 27, and a
series of radially-disposed partition members
28, whereby the interior of the section is di-
vided into a central air-trunk 29. a series of
concentrically-disposed ore-chambers 30, and
a series of interspaced heat-flues 31. It will
be understood that the air-trunk 29 and sev-
eral chambers and flues of each section extend
through uninterruptedly from end to end of
the furnace-body when the several sections
are assembled. | _

The main air-trunk is at a point just out-
side of the heat-generating furnace connected
with a suitable source of air under pressure—
as, for example, with a trunk or pipe 32 of a
blower 83. The opposite end of said main
trunk is closed by the end wall 84 of the re-
celving end sections of the furnace-body.
Kach section of the furnace-body is provided
with a series of radially-extending tubular
air-pipes 35, extending from the main air-
trunk outwardly into the several ore-cham-
bers and at their discharge ends deflected to-
ward the delivery end of the furnace-body.

In order to control the several air-pipes 35,

-a series of piston-valves 36 are arranged with-

1n the main air-trunk 29 at points radially op-
posite the respective series of pipes 35, each
piston-valve being provided with an independ-
ent stem, as 37 38, which stems extend lon-
oitudinally through the air-trunk and out
through a swivel-plate 39, journaled in the
air-pipe 32 axially opposite the end of the air-
trunk. The several piston-valves are made of
skeleton form, each comprising an outer pis-
ton-ring 40 and a central spider 41 connected
therewith, so as to permit the free passage of
air longitudinally through the trunk.

In order to effect the movement of the ore
progressively through the furnace and at the
same time to tumble and stir the ore as it
traverses the ore-chambers, the interior of
each ore-chamber is provided with rabbles or

flange-like projections, as indicated at 42 and
43. In the preferred embodiment now illus-

trated these rabbles are placed upon the radial
partition members 28 so that the rabbles face
each other. The rabbles 42 are, as best shown

in Figs. 2 and 3, in the form of obliquely-dis- |
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posed blades or flanges projecting from the
face of the wall, while the rabbles 43 are in
the form of longitudinallv-alined saw-tooth-
shaped projections. The particular construc-
tion and arrangement of these rabbles is not
claimed herein, the same being made the sub-
Ject of claims in a companion application, Se-
rial No. 191,514, filed February 1, 1904.

The ore is fed into the receiving end of each
ore-chamber from the hopper 19 as said ore-
chambers are severally passing through the
lower parts of their revolution. Referring
morve particularly to Figs. 4 and 5, 44 desigo-
nates as a whole an end cap member, which
1s attachecd to the receiving end of the furnace-
body. The member 44 is of peculiar construc-
tion in order to provide a plurality of radially-
chsposed chutes converging to a common cen-
ter and respectively delivering to the several
ore-chambers, while at the same time inter-
vening openings are provided between the
several chutes for the exit of the products of
combustion from heat-flues. To this end said
member 44 comprises a base or plate-like por-
tion 45, adapted to be bolted to the end flange
of the body-section, as indicated at 46. the
central imperforate portion thereof forming
the end closure 34 of the main air-trunk here-
inbefore referred to. From said base-plate
at points registering with each of the several
ore -chambers lead outwardly and conver-
gently a series of chutes 47, each of which is
preferably externally convex in cross-section
and convexly curved longitudinally. so as to
provide in its inner side a curved trough-like
chute, which communicates through an open-
ing 48 with the corresponding ore-chamber
and at its other end communicates with a com-
mon 1nlet-passage 49, formed by a central
tubular extension 50. 51 designates the open-
1ngs through the base-plate between the sev-
eral chutes, these openings being desirably
and as shown herein made substantially the
same In form and size as the ends of the heat-
flues and arranged in register with the latter.
As clearly shown in Fig. 1, this end of the
furnace-body, including the end cap member
44, 15 mclosed within the housing 16, which
communicates with the smoke-stack 17.

As hereinbefore stated, the heat-flues ter-
minate at a point where the furnace-body en-
ters the combustion-chamber of the heat-fur-
nace and open directly into the latter. At
points within the housing 12 each ore-cham-
ber 30 is provided with a discharge-opening
52, formed through the outer peripheral wall

~of the chamber, and itfollows that as the fur-

nace-body is rotated and these several deliv-
ery-openings brought to the lower side there-
of the ore is discharged into the lower part of
the housing 12 or hopper 13. The latter is
provided with a discharge-opening 18', which
delivers the ore to any suitable conveyer.
The fumes or gases which are driven off dur-
ing the roasting of the ores escape through
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the delivery-openings 52 and pass from the
housing 12 up through-the fume-stack 15.
The operation of the furnace has been
clearly indicated in connection with the fore-
oolng description and need not, therefore, be
repeated. It may be noted, however, that the
ore fed in from the hopper through the deliv-

“ery-chute 18 1s distributed, by means of sev-

eral chutes47,to the ore-chambers,each receiv-
Ing a given quantity upon each revolution of
the furnace, and after entering the ore-cham-
bers 1s fed. along through the latter by the
tumbling of the ore upon the inclined rabbles.
The air introduced to the alr-trunk passes
through the combustion-chamber of the heat-
ing-furnace and is brought toa relatively high
temperature before it .enters the main body
of the ore-furnace. By means of the several
piston-valves the escape ot the air from the
main trunk intotheseveral ore-chambers may
be regulated and controlled to a nicety, thus
Insuring great effectiveness in operation.

In Fig.1and detail view, Fig.6, I haveshown
an attachment consisting of adevice for intro-
ducing a granulated re 'mno‘ agent to the ore-
e, as salt.  This
device comprises a closed hopper or recep-
tacle 53, mounted upon the exterior of the fur-
nace-section (there being preferablv one or
more for each ore-chamber) and provided
with adelivery-pipe 54, which extends through
the wall and communicates with the interior
of the ore-chamber. 55 designates a slide-
valve arranged to control the passage through
the pipe 54 and having its stem arranged to
reciprocate through one side of the latter.
Upon said stem is mounted a spring 56, tend-
ing to throw the valve into open position, and
acljacent to the end of said stem is mounted a
stationary ring 57, which holds the valve nor-
mally in closed position. The ring 57 is, how-
ever, provided at one or more points in its cir-
cumierence with cam-notches 58, which when
opposite the valve-stem permit the valve to
be thrown into open position momentarily
and then again force the valve closed. Ac-
cordingly as the device 1s carried bodily
around with the rotation of the furnace-body
the valve thereof will be opened from time to
time. admitting a small charge of salt or other
agent without unsealing the ore-chamber to
the outer atmosphere. It will be understood,
of course, that the hopper is provided with a
suitable removable closure through which it
may be replenished from time to time.

It will be understood from the foregoing
that the details of construction may be modi-
fiedd without departing from the spirit of the
invention, and I do not therefore limit my-
self to the particular details of construction
shown herein except to the extent that the
same are mace the subject of specific claims.

I claim as my invention—

1. In a roasting-furnace, the combination
with a movable roasting-furnace body, of a

3

longitudinally-extending air-trunk,an air-flue
affording communication between said air-
trunk and the roasting-chamber of said fur-
nace-body, and a valve member movably
mounted within said air-trunk and moving
upon the outlet therefrom to control the ad—

mission of air to said air-flue.
- 2. In an ore-roasting furnace, a’ furnace-

body section comprising a centrally-disposed
air-trunk, a concentrically-disposed series of
ore-chambers, flues or passages leading out
from said air-trunk and communicating with
the respective ore-chambers, and one or more

valves movably mounted within the air-trunk

and controlling said passages leading to the

ore-chambers.

3. In an ore-roasting furnace, an extended
furnace-body comprising a trunk extending
longitudinally throughout the turnace-body,
a plurality of ore-chambers likewise extend-
ing longitudinally of the furnace-body, air-
flues affording communication between sald
air-trunk and the several ore-chambers, heat-
flues interspaced between the several ore-
chambersand around the air-trunk, and means
for controlling the passagesaffording commu-

‘nication between the air-trunk and ore-cham-

bers comprising a series of valves movably
mountecd within the air-trunk and operating-
rods connected with said valvesand extending
out through the end of the furnace-body.

4. In an ore-roasting furnace, a furnace-
body section comprising an outer cylindric
shell, aconcentrically-disposed inner shell,and
a serles of radially-extending partition mem-
bers whereby the interior of the section is di-
vided into acentral air-trunk and a plurality of
ore-chambersand heat-flues arranged in alter-
nate relation around said air-trunk, a series ot
radially-extending air-tubes, one for each ore-
chamber, each communicating at one end with
sald air-trunk and at its other end terminat-
Ing approximately central of the correspond-
ing ore-chamber, and valve mechanism with-
in said alr-trunk and moving upon the inte-
rior wall thereof over the outlets therefrom

for controlling the flow of air throuo'h sald
alr-tubes.

5. In an ore-roasting furnace, the combina-~
tionof a r evolubly-mounted h0r1zontally—dls-
posed furnace-bodyhaving an axially-disposed

alr-trunk extending throughout the length
thereof and a plurality of concentrically-dis-

posed ore-chambers and heat-flues, a heat-gen-
erating furnace located at one end of said ore-
roasting furnace-body and an air-trunk ex-
tension extending through the combustion-
chamber of said furnace and connected with

the alr-trunk of the ore-roasting furnace-

body, the exterior of said air-trunk extension
being directly exposed to the heat of the com-
bustion-chamber.

6. In an ore-roasting furnace, the combina-
tion of a furnace-body provided with one or
more extended ore-chambers and an air-trunk
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extending throughout the length thereof con-
tiguousto said ore-chambers, one or more com-
municating passages between said air-trunk
and ore-chambers, a heat-generating furnace,
an air-pipe extending through and heated in
the combustion-chamber of said furnace and
communicating with said air-trunk of the fur-
nace-body, and means for supplying air under
pressure to sald air-pipe.

7. Inan ore-roasting furnace, the combina-
tion of a horizontally-disposed cylindric fur-
nace-body revolubly mounted and comprising
a central air-trunk, a plurality of concentric-
ally-disposed ore-chambers and a plurality of
heat-flues interspaced between said ore-cham-
bers, a heat-generating tfurnace located at one
end of said ore-furnace body, and having its
combustion-space in communication with the
longitudinally-extending heat-flues of the ore-
furnace body, a smoke-stack communicating
with said heat-flues at the opposite end of
sald ore-furnace body, an air-trunk extension
extending through the combustion-chamber
of said heat-generating furnace and connected
with the air-trunk of the ore-furnace body,
an alr-pipe communicating with a source of
alr-supply and with said air-trunk extension.
means for feeding ore into said ore-furnace

765,008

body at the end thereof remote from the heat-
generating furnace, and means for discharg-

‘1ing the ore from said ore-furnace body at a

point adjacent to the heat-generating furnace
but outside of the latter, substantially as de-
scribed. |
3. In an ore-roasting furnace, the combina-

tion of a plurality of furnace-body sections
joined end to end to form an extended fur-
nace-body, a centrally-disposed air-trunk, a
plurality of concentrically-disposed air-cham-
bers, a corresponding series of interspaced
heat -flues, radially - extending air-flues af-
fording communication between said air-trunk
and each of the several ore-chambers at inter-
vals throughout the length of the furnace-
body, a plurality of hollow piston-valves fit-
ting within said air-trunk and controlling the
several radial air-flues, and a separate oper-
ating - rod operatively connected with each
piston-valve and extending thence longitudi-
nally of the air-trunk and out through the
end closure of the latter, substantially as de-
scribed.

GLORGE H. SHELLABERGER.

Witnesses:
ALBERT H. GRAVES,
FrEDERICK C. GOODWIN.
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