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735,670

8 Claims. (CL 263—32)

This invention comprises improvements in or
relating to rotary furnaces and has for its ob-
Ject to provide a muffle furnace in which ores and
like materials may be heat-treated and in which

& progress of the ore through the furnace is auto-

matic and continuous. .

The invention comprises in a rotary furhace

the combination of a mufile chamber or chambers
rotating about an axis extending horizontally or
at an inclination to the horizontal, a heating
burner for the mufle, admission valves for the
admission of material to the muffle chamber and
discharge valves for the withdrawal of material
therefrom respectively located at opposite ends
of the muffle and automatically operated by the
rotation thereof. :

The muffle may consist of a chamber or cham-
bers disposed in a ring formation around the axis
and heated by gases passing through its centre.
20 Preferably a plurality of tubular muffle-chambers
are employed, disposed in a ring formation as
aforesaid which open at their discharge ends into
& ring-shaped header chamber common to them
and provided with the said discharge valves. The
muffle chambers may open at their inlet ends into
& ring-shaped header chamber or chambers
which abuts upon the outer sides of the mufile
chambers so as to be shielded thereby from the
direct heat of the internal heating flame and
30 which is provided with internal diaphragms or
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‘the like to act as pockets whereby material fed to -

the bottom of the chamber may be carried to the
top and there delivered through valves to the
muflle tubes. : ' .

The muffle furnace may be constructed in axial
‘alignment with a rotating tubular preheating fur-
nace into which the heating flame from the mufie
is led and through which the material to be
treated is fed so as to be preheated before admis-
sion to the mufe, The apparatus constitutes a
suitable means for the treatment of many kinds
of materials, for example it may be used for car-
rying out the chloridisation of tin ores as here-
inafter described. ‘ ‘

The following is a description by way of ex-
ample of one form of the apparatus in accordance
with the invention:— . :

The accompanying drawings illustrate the ap-
paratus:—

Figure 1 being a longitudinal side- elevation
partly in section, ‘

- Figure 2 a detall of the valve mechanism, and

Figure 3 to 6 diagrams showing the position of
opening and closing the various valves. .

The furnace comprises a long tubular casing
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i1 set at a slight inclination to the horizontal
and mounted on rollers 12, i3, 14 s0.as to be ro-
tatable.’ The major part of the length of the cas-
ing is of relatively small diameter compared with
its length and is lined with heat-resistant mate- g
rial §5. This encloses a preheating chamber 16
and is provided with a chute {7 at its higher end
into which material such as tin-bearing ore may
be fed. It is also at this end provided with a
take-off flue 18 to a chimney 19. Towards the 10
lower end. the casing of the furnace is enlarged

“at 20 o contain the muffle parts now to be de-

scribed and the enlarged portion 20 is also lined
with heat-resistant material 21. :

The muffle consists of eight’ tubes 22 circular 15
In cross-section and formed of corrosion-resist-
ing metal such, for example, as the nickel-iron
alloy ‘sold under the 'trade-mark “Cronite”.
These are disposed in a ring-formation parallel
with the axis of the furnace, and spaced around 20
the axis. At the end which les nearest to the
preheating section of the furnace they are united
to an annular headér chamber 25 which encircles
them and contains a valve mechanism herein-
after described. Through this valve mechanism o5
ore-from the preheating furnace is first admitted
to the header chamber and thence through the
valves to the mufile tubes.

At the other end the mufile tubes 22 open into
an annular discharge chamber 26 which carries 3¢
at three points around its periphery outlet
branches 27 for heat-treated material and is also
‘connected by a ring-shaped casting 28 to a fixed
gas-exit chamber 28.. The ring-shaped casting
28 contains a port 19 of annular formation which 35
opens into an annular port in the side of the
gas-exit chamber 29 to which it is sealed by means
of yleldingly-pressed pads 30 to make a gas-tight
Joint. Into the gas-exit chamber there are
directed water sprays 31 and an outlet pipe 32 so 40
as to-carry away any gases or vapours not con-
densed and the solution produced by the water
sprays.  Through the gas-exit chamber on the
centre line of the furnace there is a circular pas-
sage 33 to permit the mounting of a gas burner 45
34 directed into the furnace for heating the same.

_ Each of the outlet branches 27 on the discharge
chamber 26 contains in series with one another
two discharge valves 35, 38 opening outwards.
Each of the valves 3§, 36 is mounted on a sliding 50

"stem 38, 39 and controlled by & rocker 40, 41 sup-

ported by a bracket bolted on the discharge cham-
ber close beside the outleét branch to which it be-
longs. A spring (not shown) pressing .on the
rocker serves to hold the valves closed and a 66
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the outlet chamber in the path of the valve rock-
ers 50 that during rotation of the apparatus the
rockers engage the cams near the bottom of thelr
movement.
that first the inner discharge valve 38 is opened
and closed so as to allow material from the dis-

- charge chamber to pass into the space between

the inner and outer valves and after the inner
discharge valve is closed the outer valve 39 opens
and permits the material to pass out of the out~
Jet branch by gravity into a chute 44, By this
means discharge is permitted without ever open-
ing a free passage for escape of gases from the
interior of the apparatus. :

The valve mechanism at the inlet ends of the
muflles is somewhat similar in principle to that
at the outlet ends, just described. The annular
header chamber 25 to which the mufile fubes are
united is separated from the muffie tubes by a
number of poppet type transfer valves 50 opening
towards the muffles and stems $¢ of which extend
through the header chamber and through valve
guides in its outer wall, outside which they carry
cam rollers §2. Adjacent to these inlet transfer

_valves from the header chamber to the muffles

there is a row of inlet valves $3 for admitting
material from the end of the preheating cham-
ber .to the header chamber. These inlet valves
open outwardly from the inner part of the fur-
nace into the header chamber and are operated
by cam-rollers -54. A set of auxiliary valves 55
in the outer wall of the muffle chamber and
opening inwardly thereto are provided and each
of these controls the inlet from a little chute 56
and reagent hopper 57 formed outside the header
chamber. The stems of these valves carry cam-
rollers 58 and crossheads §9 connected by links to
levers 60 on which bear springs 81 adjusted to
counterbalance the weight of the valves, More-
over, the stems of valves 5% are surrounded by
plungers 62 which are pressed inwardly when the
valves are opened and serve positively to force
the reagent inwardly.

The hoppers 51 carry trip-members 67 to en-
gage trap-doors 68 on a reagent feeder chute 69
located above the furnace and open it as the
hopper 57 passes below. Thus the hoppers 57 are
replenished just before the valve 88 opens.

Around the outside of the series of valve stems
described there are disposed various fixed cams
52a, 54a, 58a for operating them at appropriate
moments. The header chamber itself is sub-
divided by diaphragms extending across it in a
plane parallel with the axis of the furnace so that
each group of valves, comprising an inlet valve
53 to the header chamber and a transfer valve 50
to the muffles occupies a compartment of its own.

In treating cassiterite in the apparatus de-
seribed the ore is fed to the head of the preheat-
ing chamber {6 and a heating flame is directed
through the furnace from the muffle end by the
The ore proceeds through the pre-
heating chamber in a similar way to the passage
of lime through a rotating kiln and becomes heat-
ed to a.temperature which is preferably regulated
to be somewhat in excess of that which is re-
quired in the muffle. At the end of the preheat-
ing chamber the ore drops into the larger space
which surrounds the muffles and right at the
entry to this space it overlies the inlet valves 53
to the header chambers 25. These are opened
by the cams 53a at the bottom of the rotation
and the material finds its way into the successive
compartments of the header chamber 25. The

The disposition of the cams is such
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pa.ir or nxed cam tracks 42, 48 are secured below

rotation of the apparatus carries each compart—

ment in turn to the top. Immediately afterwards.

the transfer valve 50 is opened, the other valves
being shut, and the material is delivered to the
uppermost muffie tube 22 for treatment therein.
Here the reagent valve 55 is opened and the chute
69 delivers reagents comprising a proportion of
carbonaceous material and common salt to the
hopper 57 and through the valve 50 to the chute
70 and muffle 22. Each muffle tube having its own
set of valves is regularly fed with material as it
reaches the uppermost point of its rotation.

The material finds its way through muffle tubes
22 owing to the slight inclination of the appara-
tus and after the treatment enters the annular
discharge chamber 26 from which it is discharged
as already described.

Stannous chloride gases are evolved from the
material during the operation in the muffle cham-
ber and pass along with any other evolved gases
through the gas-exit into the water sprayed exit
chamber 29. Here the stannous chloride gases
are dissolved as they are very soluble and only
waste gas passes as such out of the final exit 32.

Although the invention has been described in
connection with the treatment of cassiterite by
a chloridizing process, it is to be understood that
the apparatus can be employed in many other

heat-treatment processes where ore requires to
be heated in a mufile chamber along with suitable

'reagents. For example the furnace could be used

for making sponge iron from iron oxide sands.
Also it could be used for treating zinc ores, tak-
ing off metallic zinc as a fume. The reagent re-
quired for either of these two purposes would
simply be a sufficient amount of a solid carbona-
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ceous material introduced into the hoppers and \

auxiliary valves.

I claim:—

1. In a rotary furnace the combination of a
muffle chamber mounted to rotate abhout a non-
vertical axis, a heating burner for the muflle
chamber, admission valves for the admission of
material to the muffle chamber, discharge valves
for the withdrawal of the material therefrom,
said valves being respectively located at opposite
ends of the muffle and automatic means operated
by the rotation of the muffle for actuating said
valves.

2. In a rotary furnace the combination of a
muffle chamber mounted to rotate about g non-
vertical axis and disposed in a ring formation
around the axis, & heating burner for the muf-
fle so disposed as to heat it by gases passing
through the centre, admission valves for the ad-
mission of material to the mufle chamber and
discharge valves for the withdrawal of material
therefrom respectively located at opposite ends
of the mufile and automatically operated by the
rotation thereof.

3. In s rotary furnace the combination of a
plurality of mufie chambers disposed in a ring
formation around an axis, a ring-shaped header
chamber common to the muffle chambers at one
end thereof, a second ring-shaped header cham-
ber at the other end thereof, admission and dis-
charge valves for delivering material to the header
chamber and from thence to the muffle chambers
at one end, further admission and discharge valves
for delivering material from the mufile chambers
to the second header chamber at the other end
and from the second header chamber to the ex-
terlor discharge thereof and means automatically
operated by rotation of the furnace for actuating
sald valves,
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4, Apparatus as claimed in claim 2, wherein
the muffle chamber takes the form of a plurality
of tubes which open at their inlet ends into a
ring-shaped header chamber which abuts upon

the outer sides of the mufile tubes and is provided .

with internal pockets whereby material fed to
the bottom of the header chamber may be car-
ried to the top and there delivered through the
admission valves to the muffle tubes.

5. Apparatus as claimed in claim 1 constructed
in axial alignment with a rotatable tubular pre-
heating furnace in free communication with the
heating flame from the muflle, means for feeding
the material to be treated infto the preheating
furnace and means for transferring it from the
said furnace into the muffie,

6. Apparatus as claimed in claim 3 constructed
in axial alignment with a rotating tubular pre-
heating furnace in free communication with the
heating flame from the muffle, means for feeding

3

the material to be treated into the preheating
furnace, and for delivering it from the said fur-
nace to the first said ring-shaped header chamber.

7. Apparatus as claimed in claim 1, wherein
the admission and discharge valves are con-
stituted by lift valves having outwardly project-
ing stems:from the rotating furnace operatively
connected to valve-actuating members and the
valve-actuating members are located so as to be
operated by fixed cams disposed around the fur-
nace at appropriate points. ‘

8. Apparatus as claimed in claim 3, wherein the
admission and discharge valves are constituted
by lift valves having outwardly projecting stems
from the rotating furnace operatively connected
to valve-actuating members and fixed cams are
disposed around the furnace at appropriate points
so as to engage and operate the valve-actuating
members.
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