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UNITED STATES

PATENT OFFICE,

EDWARD C. HEGELER, OF LA SALLE, ILLINOIS, ASSIGNOR TO THE MAT-
' THIESSEN & HEGELER ZINC COMPANY, OF SAME PLACE.

FURNACE FOR ROASTING ZINC AND OTHER ORES.

SPECIFICATION forming part of Lietters Patent INo. 303,571, dated August 12, 1884.
Application filed March 16, 1882. (No model.) -

To all whom it may concern :

Be it known that I, EDWARD C. HEGELER,
of La Salle, Illinois, have invented certain
new and useful Improvements in Furnaces
for Roasting Zinc and other Ores, and Ma-
chinery for Operating the Same, of which the
following is a specification.

The invention consists of the furnace and
appliances hereinafter described and claimed.
The accompanying drawings illustrate the
sanie.

Figure 1 is a sectional plan view taken on
line z z of Fig. 2. Tig. 2 is a sideelevation,
having a portion of the outer wall of the fur-
nace removed. Fig. 3-is a vertieal cross-sec-
tion on line # # of Fig 1. Fig. 4 is a like sec-
tion on line y  of Fig. 1. Fig. 5 is a vertical
longitudinal section onlinez 2 of Fig. 1. TFig.
6 is 2 perspective view showing a portion of
the oven-bottom covered with ore, with the
rake in the operation of being drawn over the
oven-bottom through the ore. Fig. 7 is a
front elevation of machinery used in the oper-
ation of the furnace. Fig. § is a side eleva-
tion of such machinery. Ifig. 9 shows the fur-
nace in modified form, and having the ma-
chinery for operating it placed abt opposite
ends. )

A designates the side walls of the furnace,
which is bound together by anchors A’. Bis
a central wall, C the roasting-ovens, and E a
chimney or flue, into which the fumes escape
from the ovens and are carried off. The fur-
nace is about fifty feet long by twelve feet
wide, and the ovens on each side of the central
wall extend clear through,and have platforms
¢ ab cach end, made of iron.
formed in arches ¢/, to give strength, and are
made of fire-clay brick about four and a half
inches thick, supported against the outside
and central walls. They are aboutseven and
a half inches deep by four and a half feet wide,
and level, or nearly so, lengthwise of the fur-
nace, and their floors may be level or remain
in the arched form. Working-openings dare
made at regular intervals through the side

walls into the ovens, so that all parts of them-

can be seen and reached with tools from the
outside, and these openings are ordinarily
closed, so as to be easily opened and closed

The ovens are |

again, as use requires during the working.-

They also serve, by keeping one or more of
them partly open, to admit cold air into the
ovens when the temperature is too high, and
the ore thereby becomes sticky. Each of the
ovens also has an opening, ¢, into the chim-
ney, from which thefumes escape. Theovens
are closed at the ends by doors arranged to
hang down over them, or by an accumulation
of ore on the platforms ¢.. Flues F under the
furnace connect with- a hot-air blast, and
through several vertical sideflues or branches,
¥, having an opening,e, into each of the ovens,
convey hot air into the ovens for heating them.
One or more of these branch flues IV are used
in the roasting process, as Dy experience is
found best, depending on the nature of the
ore to be roasted and other attending circum-
stances, the others being stopped off. The
supply of hot air to each of the ovensis regu-
lated by enlarging or contracting the open-
ings ¢ as desired, and to enable this to be
done small openings through the outer wall
into the branch flues ¥, opposite to openings
e, are provided, but kept closed. ordinarily.
The assemblage of ovens affords economy of
heat, the cold air coming in contact with the
outer walls only. g

The ovens may be made of great length, so
that each oven will be a roasting-furnace of
itself, in’which the ore can be sufficiently
roasted Dby being passed through gradually
from one end to the other in the stirring pro-
€ess.
hereinafter described should be placed at one
end of the furnace; but a sucecession of ovens,

arranged one above the other, may be used, in -

which the ore is to be moved back and forth
suceessively, being discharged from one to the
other through openings b, as seen in Fig. 9.
In-such case the machinery should be placed
at opposite ends. A frame, H, is placed De-
fore the ovens, and at a sufficient distance
therefrom to allow space for a ear, N, to pass
between the frame and the furnace. This
frame has a series of supports corresponding

“with the ovens, and a series of rods or gas-

pipes, G, resting on such supportsinline with
the ovens, in position to be thrust through
them lengthwise. The frame also has mech-
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the ovens and drawing them out again, of
which the following is a description: A shaft,
J,1s geared to shafting overhead in the usual
manner, to be operated inboth directions, and
provided with miter-gears J’,with which gears
J° on shafts J* are connected. Shafts J° are
connected to shafts J* by friction-couplings
K, so as to be disconnected and reconnected
by alever, X', operating a rock-shaft, j, hav-
ing an arm, §', which engages the sliding col-
lar of the couplings, keyed on the shaft J*
80 as to slide thereon. To shafts J* grooved
pulleys K’ are attached, and above shafts J*
are shorter shafts J° which have grooved pul-
leys K% - The rod G is held fast between the
pulleys K? K* by springs %, arranged to press
the shaft of pulley K® toward the other and
bring the pulleys together, and the shafts of
said grooved pulleys are connected by gears
L, so that when the coupling K is connected
the motion of shaft J* is communicated to
shafts J* J° and the pulleys can be operated
in one direction to thrust the rod G into the
oven, and in the other to draw it out. - A set
of the pulleys IC* K*is employed in connee-
tion with each of the rods & and arranged to
be operated separately. Cars N, having a
series of platforms, n, corresponding in num-
ber and height with the ovens, are used for
the purpose of holding and transporting  the
rakes I, which are used for stirring the ore
and moving it gradually in the oven toward
the point of discharge.  Any of the common
forms of rake-head, when adapted to be tem-
porarily attached to the rod G, may be used;
but the rake provided with one or more heads,
i 4, made of a flat bar beveled from the top
side down to a sharp edge at the bottom in
front, and either square behind or beveled so
as to form a triangular bar, is preferable to the
ordinaryrake. Thebeveled headsareattached
to the part I or secured and braced together in
the rake in any manner, and provided with
suitable means, as a bail, link, or short piece
of chain,for attaching them to therod G, soas
to be thereby drawn through the oven. The
sides of the rake are made of flat iron at the
forward end, arranged to scrape the sides of
the oven and prevent the ore from packing at
thesides. A separaterake for each twoovens
on the same level is employed, and when the
rakes are not in use in the ovens they are left
on the platforms » of one of the cars to cool,
and remain in proper position ready for use.
Tracks or ways P are arranged, as shown in
the drawings, for moving the cars from one
end of the furnace to the other.

The modified form of furnace shown in Fig,
9 is the same as the first, excepting that the
ore passes in through a hopper, «, and thence
from the top oven through the openings b in
the alternate ends of the ovens, so that the ore
may be made to pass back and forth succes-
sively through each of the ovens from the top
to the bottom and be discharged at the latter.
Also, the gases pass up through openings b

from the bottom oven to the one next above,
and so on up to the top one, from which they
pass into the chimney E.  In this case two
frames H are employed and placed at oppo-
site ends of the furnace, each being situated
with reference to the furnace the same as be-
fore deseribed, and the rods G are alternated
in the respective frames from thetop down,so
as to correspond on each side with every other
of the ovens on each side, as shown in Fig. 9,
instead of with every oven at one end, as in
the first instance.  The rods G are provided
with a barb, head, or hook on the end, corre-
sponding with a suitable device in the rake,
for attaching and detaching the rakes to and
from the rods.

The operation is as follows: The ovens be-

ing heated and charged witl ore to be roasted,

one of the cars N, having a rake upon each of
its platforms s, is' drawn before the rear end
of the furnace, and the other car N, without
the rakes, is drawn between the frame H and
the furnace. By means of coupling K con-
nection is made betweéen one set of the shafts
J* J* corresponding to one of the ovens, shaft
J being in operation in the proper direction,
thereby giving motion to the corresponding
set of the pulleys K* K* in the proper direc-
tion to draw the corresponding rod, G, from

the frame and thrust it through the oven, in’

line, to the car at the opposite end,where the
rake is attached, and by reversing the motion
of shaft J the rod, with the rake attached, is
drawn back through the oven, so that the rake
is rested on the car standing between the fur-
nace and the frame and unhooked or detached
from the rod. This operation is repeated as
to each of the ovens, and the cars are thenex-
changed over the tracks P, and the rakes are
thereby brought into position for another op-
eration. When the ovens are of great length,
it may be necessary to use a guide, M, with
arms m, to make the rod G properly pass
through the oven.

With the modified form the operation is the
same, except that the ore in the top oven is
stirred or moved first by drawing the rake in
at the end opposite from the opening b, and
then in the next below at the opposite end,
and so on alternating down to the last. The
best mode is to have the rake in any lower
row of ovens pass in at the same timethat the
one in the row next aboveis coming out. This
prevents the ore from accumulating in piles
below openings b. As the. rake passes into
the oven it drags in a quantity of fresh ore,
and in passing through scerapes the bottom of
the oven and stirs and gradually moves the
ore forward, and in passing out a quantity of
roasted ore is discharged from the oven; or, if
the modified form is used, the rake in passing
openings b discharges a quantity of the ore
through them into the oven next below.

The mode of operation of the bevel-edged
rake-head is shown in Fig. 6. The flat bot-
tom of the rake slides over the oven-bottom,
and the front edge, being close down to the
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oven-bottom, passes under and makes-a wave
of ore rise before the rake and pass over the
top. Thus it thoroughly scrapes every part
of the oven-bottom, and stirs the ore as well
as moves it forward. By the use of this form
of rake-head the top of the oven may be made
low down, as I have shown it. If the oreis
to be completely roasted in passing through
one oven, it is caused to pass through slowly;
butinthemodification, whereit passes through
several ovens successively, it is moved for-
ward more rapidly. This may be done by in-
creasing the length of the rake and by using
anincreased number or larger size of the heads
i, or otherwise modifying the rake to make it
carry a greater quantity of the ore every time
it passes through the oven.

I do not wish to be understood as including
herein as my invention anything shown in
patents to O’ Harra, No. 207,890, of Septem-
ber 10, 1878; to Thomas, No. 249,690, of No-
vember 15, 1881; and to West, No. 160,490,
of March 2; 1875; nor in English patents to

.Spence, No. 5,260 of 1878, and to Fisher, No.

12,456 of 1849. My stirring-rake is distin-
guished from that shown in said Spence pat-
ent and his United States patent of October
18, 1881, in having the bevel-edged stirring
head or heads adapted to extend crosswise of
the oven and lie horizontally with the flat bot-
tom side on the oven-bottom, so that it may
slide edge foremost thereon and operate in the
manner before described. '

‘What I claim is—

1. The combination, with an ore-roasting
furnace having an oven open at both ends, of
a frame, H, placed before one end of the oven,
there being open space between the frame and
furnace, and the frame supporting a rod, G,
in line with the oven, and having machinery
for thrusting the rod into or through the oven
and drawing it out with a detachable rake,
substantially as and for the purpose shown.

2. The combination, with an ore-roasting

furnace having a series of ovens placed one
above the other and open at both ends, with
an opening, b, through the bottom of each
oven near one end, said openings alternating
with each other at opposite ends of the fur-
nace, of two frames, H H, placed at opposite
ends of the furnace, there being space between
the frames and furnace, and the frames sup-
porting a rod, G, in line with each of the ovens,
said rods alternating with each other at oppo-
site ends of the furnace, and each rod having
machinery in its supporting-frame for thrust-
ing it into or through the oven and drawing it
out, and a detachable rake, substantially as
and for the purpose shown.

3. An ore-roasting furnace having a series
of ovens arranged one above the other, in com-
bination with a frame, H, placed before the

ovens, having & rod, G, in line with each of"

the ovens, there being an intervening space be-
tween the frame and the furnace, and cars N N,
with a series of platforms, n, corresponding
with the ovens,.all arranged substantially as
and for the purpose shown.

4. The frame H, having a series of rods, G,
and supports for maintaining each of them
separately in horizontal position, and a set of
pulleys, K* K’ for each of said rods, in com-
bination with mechanism arranged for oper-
ating each set of said pulleys separately in
both directions, substantially as and for the
purpose specified.

5. The combination, with a rake, of a de-
tachable rod, G, a frame, H, having mechan-
ism for moving the rod forth and back end-
wise, and cars N N, substantially as and for
the purpose showu.

EDWARD C. HEGELER.
Witnesses: .

E. HABERBIN,
F. LEHLEICHER.
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