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* Beit known that I, PAUE, NAEF", a citizen: of Switzerland, residing at Argentine, in the 
nd. State of Kansas, 

w. and,üseful Im-, 
county of Wyandotte a 

5 have invented certai provements in Furnaces for Roasting Ores; 
and I do hereby declare the following to be á 
full, clearand exact, description of the inven: 
tion, such as will enable others skilled in the 

Io art to which it appertains to make and use 
- the same, reference being had to the accom 

paying drawings, and to letters of reference. 
marked thereon, which form a part of this specification. . . . . . . . . . . 

15. The invention relates particularly to thi 
class of revolving cylindrical roasters, in 

... which the pulverized ore or other material to 
... beroasted or calcined is fed into an inclined: : cylinder at one end and discharged at the 

other, the ore passing into and out of the 
roasting eylinderina continuous stream, and the objec?of the present inventionis to pro 
yide such a furnace.which will afford a most 
intimate contact between the pulvertulent ore 

25 and the air admitted for the combustion of 
the sulphur carried by the ores, and will pro duce, as a producta perfectly roastedore, and || 
also concentrated sulphurous acid gas, by 
reason of the manner in which the air requi 
site for the combustion is admitted to the 3? ? roasting cylinder. A fifther object in view is to reduce the 
first cost of such a furnace and the cost of ... repair, by a system of iron partitions, and an 

35 °. . , • .?? *. ? 1 ? ? 

nace construction which prevents the de 
struction of the iron used, from too high a 
heat, or the action thereon of sulphurie acid. generated in the furnace. 

40 These objects Iattain by means of the con: 
struction and arrangement hereinafter de 
scribed and claimed. In the accompanying drawings: Figure.1 
is a vertically longitudinal section of a re 

45 volving roasting furnace embodying the pres 
ent invention.. Fig. 2 is an end view of the 
discharge end of the same. Fig. 3 is a trans: m ironconstructions to come in contact with the - 

ore during the first stage of roasting, for the verse section taken on the line ac-ac Fig.1. 
Fig. 4 is a transverse section taken on the 

5o line y-y, Fig.1; and Figs. 5 and 6 are trans 
verse sections of a roasting cylinder illus 

arrangement of the air inlet ducts, and fur 

i trating - odifiations in the constriction of 
the partitions. . . . . The roasting cylinder A is constructed of 
an iron shell A, lined throughout with fire. 55 
brick B. It is supported on rollers. MM', as many'as requisite, the cylinders being gen 
erally about thirty feet in length, and drivea 
by a worm pinion N;éngaging with á rack 
circle n carried by the cylinder, or otherwise, 6o 
The bearing rings for the rollers M and M 
are shown at mim' respectively. The fire. 
bricklining to the furnaceis, with advantage, 
made of considerablethickness so astoretain si : eat and equalize the roasting. On the in 65 
ide of the brick lining of the cylinder and . 
extending longitudinally therewith, there are 
the angle irons a, attached to the outer iron 
hel A' by bolts b which pass through holes 

in the fire brick lining, B. To these angle 7o 
irons there are bolted or riveted the radial iron partition plates C, C, which plates, in 
the first form of construction illustrated, are 
bolted, or riveted, along their inner edges to 
angle irons or flanges attatched to or formed 75 
on the central iron tube.D. 

... Each of the plates C is provided with a ' ' ' 
line of holes, c, and as the cylinder revolves 
the partitions successively lift. the ore and 
allow it to fall in a shower through the holes 8? 
c, from one of the radial chambers formed by 
the partitions into the next chamber. Thus 
a shower of nre is produced-over the whole . 

: cross section of the cylinder. W- - The discharge end of the roasting cylinder 85 
is closed by a plated, which plate also closes 
in the end of the iron tube D, and the oppo 
site end of the tube D is closed by a head 
plated. Through the center of the plated 
there is inserted: a smaller pipe E, an air go 
inlet, which pipe extends in nearly to the farther end of the encompassing pipe D, and 
is supported and stayed to the latter by the 
boltse. Openingse are provided in the pipe 
D. near the discharge end of the cylinder, for 95 
the passage of air from the central pipe into 
the roasting cylinderas hereinafter described. 
In most cases it is not desirable to allow 

Oo 

heat at that point is the greatest, and further 
if the moisture is all driven off from the 
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fresh ore before it reaches the iron parts of 
the roaster, the destruction of the later ty 
sulphuric acid is avoided. To this end the 
iron partitions, C, and the central tube, D, 

5 do not extend entirely through to the receiv 
ing end of the roasting cylindier, but stop 
short as shown; and the brick lining of the 
upper end of the cylinder is provided with 
longitudinally - projecting ledges II, which 

Io form ore lifters that carry up the ore as the 
cylinder slowly revolves, and-allow it to fall 
back in showers. . . . . . 
The upper end of the cylinder fits closely 

against the face of the stationary flue P, 
I5 which may lead to a chimney stack or to ap 

pliances for treating or saving the sulphur 
ous or other gases produced by the roasting 
process. A feed chute for the ore is shown 
at R and the ore is fed into the cylinder in a 

2 o steady stream, by any suitable automatic 
feeding device in the usual way. In the 
present case a feed hopper and chute simply 
are shown, it not being necessary to illus 

º trate the details of an automatic feeder. 
The successful operation of the roasting 

furnace requires the exclusion of all air ex 
cept such as enters through the air inlet pipe 

25 

Eand becomes warm before it reaches the 
ore, and also calls for a uniform and auto 
matic discharge of the roasted ore. For this 
purpose there are discharge openings f, in 
the discharge end d of the cylinder, one open 
ing for each longitudinal section or apart 
ment. These openings are normally closed 

35 by means of the spring pressed covers or 

??? 

der's revolution, and then closed for the rest 

of the ore, which is a great advantage in se 
curing good '02.9 ting, 

It will be seen that it is not material how 
many of the iron partitions the furnace has, 7c. 
instead of four as above described there may 
be six, as illustrated by Fig. 5, and in this 
case there would be six discharge openings. 
In Fig.6 each of the partition plates C° is 
bent laterally and riveted along its inner 75 
edge to the adjacent plate, thus inclosing a 
central space which performs the function of 
the tube D in the first construction. -- 
The operation of the furnace is briefly as 

follows: The ore being fed in steadily and con- 8o 
tinuously through the feed spout R, it enters 
the upper end of the cylinder and as the latter 
slowly revolves it is carried up by the ledges 
H, and later by the partitions C, and show 
ered through the openings c, thus giving an 85 
intimate and oft repeated contact between 
the ore particles and the hot air. Finally 
when the ore reaches the lower end of the 
cylinder it discharges through the openings 
f, the same being automatically opened for a 
short period of time, as before described, 
when they reach the lower part of the cylin 

90 

of the circle. The air enters only through 
the center pipe E and natural draft alone 
may be used or it may be forced in by means 
of a fan or blower. Passing in to the farther 
end of the pipe E it then returns through 

95 

the annular passage around the pipe E and 

doors g, each of which is hinged to a support 
ing arm g', and has an outwardly extending 
arm i. - 

his the spring for 
4o its seat. . 

G is a stationary rod or cam surface con 
forming in curvature to the diameter of the 
cylinder as will appear from Fig. 2, and so 
placed with respect to the end of the roast 

45 ing cylinder that it will engage with the rods 
and press them back, opening the discharge 

holes f as they successively approach the bot 

olding the door against 

tom position, and hold them open for a short 
period. After each rod has passed the sta 
tionary cam rod G, the cover closes down on 
its opening till the furnace has again made 
a revolution, and the opening remains closed 
against the admission of cold air. In con 
nection with each opening, f, there is a slide 

55 K which can be pushed in more or less in 
order to reduce the size of the opening f. 
The openings f when fully opened extend to 
the inner edge of the cylinder lining, and 
by pushing in the slide K, it will be seen that 
a barrier is formed against the free discharge 
of all ore resting at that point on the bottom 
of the cylinder. Only such ore as can flow 
over the inwardly projected end of the slide 
plate K can be discharged. Hence the 

55 amount of ore in the furnace can thus be 
regulated at will according to the character 

within the pipe D, or in the case of the con- loo 
struction illustrated by Fig. 6 through the 
tight central channel around the pipe E. 
The air then enters the roasting part of the 
furnace through the holese. During the pas 
sage of the air along the red hot iron it is 
heated, and the iron, especially at the inner 
end of the fue D where the heat from the 
roasting of the fresh ore is the greatest, is 
cooled and preserved from destruction. A. 
art of the superfluous heat, which is pro 

duced by the intense combustion of fresh ore 
near the feeding end of the furnace, is thus 
transported to the discharging end, where in 
ordinary furnaces a large volume of cold air 
meets partially burned ore and reduces the 
heat below the roasting temperature. If ore 
is to be roasted which does not furnish enough 
heat by its own combustion, the air can be 
heated before it is introduced through the 
pipe E. 
Having thus described the invention, what 
claim as new is 
1. A revolving roasting furnace liaving a 

central metal air inlet pipe receiving air in 
at one end and with openings therefrom into 
the roasting cylinder only at the discharge 
end thereof, in combination with metal par 
titions connecting said central pipe with the 
cylinder walls, said partitions having holes 
for the passage of ore therethrough, substan 
tially as and for the purpose set forth. 

2. In a revolving roasting cylinder the com 

? ?. ? 

| 1 2 ? 

I 25 



528,016 
bination with an inner air inlet pipe leading 
in from the discharging end of the furnace. 
toward the feeding end, of an outer pipe en 
compassing the same and forming a return 
passage for the incoming air back to the dis 
charging end, said outer pipe having airpass 
sages from the same into the roasting cham 
ber only at the discharging end of the cylin 

o 

20 

der, substantially as and fur the purpose set 
forth. . . . 

3. A revolving roasting cylinder having an 
open section at the feeding end with lining. 
and ore lifting devices carried thereby of fire. 
brick, in combination with a metal air inlet pipe and ore lifting partitions extending 
through the lower portion of the cylinder, 
said air inlet pipe discharging air into the 
roasting chamber near the discharging end 
thereof, substantially as and for the purpose 
set forth. - 

4. A revolving roasting cylinder having 
one or more discharge openings in the end 
wall thereof with spring pressed doors there 
for, each hinged to the cylinder between the 

25 opening and the cylinder axis and having a 
radially and outwardly projecting arm there 

3 

so placed as to engage with said arms and 
temporarily open the doors, substantially as 
and for the purpose set forth. 

5. A revolving roasting cylinder having an 
open section at the feeding end with lining 
and ore lifting devices of fire brick, in com 
bination with an air inlet flue and metal Ore: 

for, in combination with a stationary piece 

lifting devices extending through the lower 35 
portion of the cylinder, said air inlet flue dis 
charging air into the roasting chamber near 
the discharge end thereof, substantially as 
and for the purpose set forth. 

6. A revolving roasting cylinder having 4o 
one or more discharge openings in the end 
thereof, said openings extending inward from 
the surface of the furnace lining, with mov 
able slides therefor adapted to be moved 
radially inward, whereby the amount of ore 45 
retained in the cylinder can be regulated, 
substantially as set forth. 

PAUL NAEF. 
Witnesses: 
i G. GARTON, 

S. B. DAVIS. 


