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This invention relates to metallufgical fur-

- naces and has for its object certain improve-
ments in metallurgical furnaces. The inven-

" tion relates more particularly to externally

_ 5 heated reduction furnaces, such as are em-

ployed in the reduction of zinciferous ma- -

terials.
1t has heretofore been proposed to build-up
sxternally heated chambers or retorts for the
- 10 reduction of zinciferous material with s
multiplicity of pieces of temperature-resist-
ant material of good heat-conducting quali-
ties. The pieces of temperature-resistant ma-
terial usually consist of refractory material,
15 such as densely pressed silicon carbide bricks,
~ which are carefully assembled to form a sub-
stantially zinc-vapor-tight chamber. Such a
built-up retort is disclosed in United States
Patent No. 1,680,726, of which one of us is a
20 copatentee. The patent more particularly
discloses a vertically disposed and external-
ly heated retort built-up of a multiplicity
of suitable refractory brick fitted together
with plain butt joints. Charge materials in
25 the form of agglomerates are progressively
passed downwardly through the retort as.the
zine reduction step proceeds to completion.
While such built-up retorts are a marked im-
- provement over the monolithic and built-up
30 retorts heretofore employed, in time they
tend to rupture. This rupturing of the re-
torts takes place more particularly in their
upper sections, Considerable time, labor and
expense are involved in repairing or re-build-

3% ing such ruptured retorts.

_%‘Vhen employing a rétort such as that dis-
closed in the above mentioned patent in the
reduction of zinciferous material, it is custo-
mary to maintain a temperature of approxi-

40 mately 1250° C. throughout the height of the
heating chamber. Since the charge materials
are progressively passed through the retort,
as the reduction step proceeds to completion,
- the agglomeratss are relatively cool in the up-
48 per end of the retort and they become hotter
and hotter as they proceed through the retort.
An externally applied . temperature of ap-
proximately 1250° C., in the case of some
zinc ores at least, seems necessary in order to
drive sufficient heat into the core of the charge

50

to remove or eliminate the last traces of
available zine. This means that toward the
end of the reduction process the charge ma-
terials will ¢hus have risen to a temperature
of close o 1250° C.

In the case of the charge materials con-
fined in the upper section of the retort, it is
to be noted that the cool charge takes on
heat rapidly, thus tending quickly to ab-
stract a very large amount of heat away from
the inner face of the retort walls. As the
heating operation continues, the agglomerates
next to the inner retort walls gradually
reach their temperature of reduction. The
agglomerates close to the inner retort walls
are soon sufficiently heated to reach their
temperature of reduction. The resulting zine

‘reduction step is itself an endothermic reac-

tion, i. e., the reaction takes up heat. . -
Due to the difference in the temperature
on the outside of the retort walls (approxi-
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mately 1250° C.) and the inside of the retort

walls at its upper section (approxzimately
1000° C.), numerous siresses and strains are

set up in the retort walls, which are pro-

portional to the temperature differential, be-
tween the inside and the outside of the walls.
These stresses and strains in time tend to rup-
ture the retort walls. ‘ )
A different situation, however, exists 1n
the lower section of the retort. By the time
the agglomerated charge materials have

reached the lower section of the retort, the re-

duction step itself will have pr(')ceed to, or
almost to, completion. Since these agglom-
srates have been subjected to continuous heat-
ing during their passage from the upper end
to the lower end of the retort, they are no
longer relatively cool and have taken on a
temperature substantially equal to that main-
tained at the outside of the retort walls. Fur-
thermore, since the reduction reaction has
gone to substantial completion, further
amounts of heat are not taken up to effect the
reduction reaction.

In other words, the chfargs materials con-
fined in the lower section of the retort may be
regarded as a substantially inactive or dead
load that finally attains a temperature sub-
stantially equal to that provided on the in-
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side of the retort walls.  The spent charge
materials adjacent to the inside of the retort
‘walls thus serve to take up the temperature
shock that the inner walls of the retort are
normally subjected to when fresh charge ma-
terials are being heated. This means that

there is less temperature differential between
the inside and the outside of the walls of the

lower end of the retort. It therefore follows
that stresses and strains are not readily set
up in the walls of the lower retort section;
and therefore they are not as susceptible to

10

rupture as are the walls of the upper retort .

section. K ‘

In copending application, Serial No. 168,-
914, filed February 17, 1927, there is disclosed
an apparatus for smelting zinc comprising a
vertically disposed metal retort adapted %or
external heating. The charge materials,
20 preferably in an agglomerated form, may be
_ progressively passed downwardly through

the retort as the reduction operation proceeds

15

to completion. Metal retorts offer a number

- of desirable advantages; especially over re-
28 torts built-up of refractory bricks. In the
first place, a metal retort may have a wall
of less thickness than that of a refractory
briclretort, therefore a considerable amount
of heat may more readily be passed through
the. walls of such 2 metal retort and into the
charge materials confined therein, and thus
“the temperature differential between the out-
side ang the inside of the metal retort walls
is very low. As a consequence, less heat is
required in the surrounding heating chamber
to hold a given temperature within a metal

30
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retort. This means that a metal retort may
‘be heated with less fuel consumption than in

the case of a refractory retort. Since less
heat is necessary, the furnace setting is nor-
mally given a longer life. Moreover, since
- large quantities of héat may be promptly
trensferred through the relatively thin walls
of a metal retort into the charge materials
confined therein, the progression of the
charge materials therethrough may be speed-
ed over that possible with a refractory retort
having thick walls, but otherwise of the
same dimensions. Since a metal retort may
¢ be built in a single section, it is readily sub-
stituted as a unit for one that has failed. In
the case of a refractory brick retort, on the
other hand, considerable time is required to
tear down an old retort and build up a new
one. - : 4

Metals and alloys are well adapted to with-
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stand the heat shocks produced by the in-

sertion of fresh batches of charge into the
top of a verticle zinc retort of the type dis-
cussed here. The fresh charge at the top of

the retort since the reactionbetweenzincoxide’

and carbon in the charge is endothermic, acts
as a cooling agent and tends to keep the top
_ of a metal retort from reaching a temperature
at which it would soften to a dangerous de-

fications.
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gree. However, as the zinc is progressively
eliminated from the downwardly moving
charge, the bottom of the retort is less cooled
and may thus become exposed to a dangerous

degree of heat. In the case of refractory ¢

retorts, the reverse is true: a refractory retort
built of appropriate materials will stand the
high bottom temperature to which it is sub-
jected on account of the progressive elimina-

tion of zinc from the charge better than the.

heat shocks produced at the top by the in-
sertion of fresh charge. : )

A study of reducing operations conducted
within a.vertically disposed and externally
heated retort shows that the ideal retort
would be one constructed of materials which
will at its top section deliver to the inside
wall of the retort a large quantity of heat
somewhat above the temperature of reduc-
tion (950° C.) with the least possible heat
differential across the thickness of the retort
wall, and which will, as the charge moves
downwardly, deliver at the inside wall of
the retort the desired quantity of heat at a
gradusally increasing temperature; until at
the lower section of the retort the inside wall
temperature approximates 1250° C. These

_conditions require that the heating chamber

of the furnace be constructed or equipped

‘with devices capable of controlling the com-

bustion of fuel so that the heating chamber
temperature rises from that required to de-
liver an inside wall temperature somewhat
above 950° C. at the top section to an inside

- retort wall temperature of about 1250° C. at

the lower section of the retort. .

€0

€D

iC3

" As 5 result of our investigations, we have .

determined that a metallurgical furnace may,
be constructed which substantially fulfills the
jdeal operating conditions just enumerated.
A combination retort has been developed
which for the most part satisfies these speci-
In the case of a vertically dis-
posed and externally heated retort, we have
found that a metal upper section of suitable
construction may advantageously be em-
ployed which will withstand temperatures of
at least 1000° C. in a reducing atmosphere on
the inside of the retort, and in a reducing or
oxidizing atmosphere on the outside of the
retort for a relatively long period of time

105
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without failure. - The lower section of the -

retort is constructed of suitable heat refrac-
tory matertal, such as brick, which will with-
stand a temperature of 1250° C. in the same
atmosphere for z relatively long period of
time without failure. 'We have also found
that a joint may be provided between the re-
fractory section and the metal section of the
retort that is substantially zinc-vapor-tight.

Qur invention therefore contemplates a
metallurgical furnade comprising an exter-
nally heated reduction retort built-up in part
of refractory material and in part 6f metal.

In the present preferred practice of the in-
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vention, the metallurgical furnace is pro-
vided with a vertically disposed and exter-
nally heated reduction retort, the lower sec-
tion of which is built up of a multiplicity of
pieces of suitable heat refractory brick of
good heat-conducting qualities, while the up-
per section is constructed of suitable metal,
preferably an alloy, adapted to withstand the
prevailing temperatures and atmospheres.
A joint is provided between the refractory
brick section and the metal section that is
substantially zinc-vapor-tight. The retort is
centrally disposed within an appropriate
heating chamber. Suitable fuel may be in-
troduced into and burned within the heating
chamber to provide the desired temperatures
and quantities of heat.

When operating the metallurgical furnace
of the invention in the reduction of zincifer-
< ous materials, the heating chamber of the fur-
nace is maintained at a temperature gradient
of approximately 1250° C. at its lower end
and abont 1000° C.~1050° C. at its upper end.
Thus, the temperature at the bottom of the
refractory brick retort may be maintained
around 1250° C. The temperature at the joint
between the refractory and metal sections of
the retort is maintained at approximately
1160° C., and the temperature around the
upper section of the metal retort is main-
tained at abount 1000-1050° €. ‘

The gradual increase in the heating cham-
ber temperature from the top to the bottom
_ of the retort may be brought ahout by the
* burning of the fuel at the bottom of the heat-
ing chamber and cooling the products of com-
bustion as they rise toward the top of the
heating chamber. Thus, the hot combustion
gases may be cooled by introducing a cooling
agent, such as steam or air, into the central
and/or upper sections of the heating cham-
ber,

Or, in utilizing 2 down-drop, the combus-
tion fuel may be introduced at or near the
top of the main heating chamber, and air
may be introduced at various points through-
out the height of the chamber to regulate

o
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the combustion of the fuel to give the de-

.. sired temperature gradient; or, & separate
59 heating chamber may be provided for each re-
tort section. ' X

The novel features of the present invention,
it is believed, will be better understood by
55 en in conjunction with the following descrip-
tion, in which: ‘
Fig. 1 is an elevational section of an ap-
paratus adapted for the practice of the in-
. vention; and
~  Fig. 2 is an enlarged sectional detzil of a
telescoping joint shown in Fig. 1.
The apparatus shown comprises a main
furnace structure 10 resting on concrete foun-
.~ dations 11. The furnace structure comprises
2 4 bottom 12, side walls 13 and an arched roof

reference to the accompanying drawing, tak-

a

14 constructed of suitable refractory mate-
rial, such as heat-resistant brick. These fur-
nace linings define a heating chamber 15.

A suitable number of ports 16 and 17, ex-
tending completely through the side walls
of the furnace structure are appropriately
spaced throughout the height of the furnace
structure. These ports are adapted to receive
air and fuel, such as pulverized coal, oil, gas,
etc., which may be burned within the heat-
ing chamber. Electrical energy may also be
employed appropriately to heat the furnace
and to effcet the desired reduction operation.
One or more ports are preferably provided
at or near the lower section and at or near
the middle of the heating chamber. An out-

“let 18 is provided at or near the upper end

of the heating chamber for the withdrawal
of heating gases. This outlet preferably con-
nects with a stack or chimney (not shown).

A number of relatively small openings 19 are
‘provided through the side walls of the fur-

nace structure at spaced intervals through-
out the height of the heating chamber for the
taking of pyrometric readings. An outer
metallic casing 20 completely surrounds the
main furnace structure. The space between
the top of the metallic casing and the arched

roof is filled with suitable heat-insulating

material 21, such ag diatomacecus earth.

A vertically disposed retort extends cen-
trally of and completely through the heating
chamber. The retort shown comprises two
connecting sections, a lower section 22 con-
structed of suitable refractory material, such
as refractory brick, and an upper section 23
constructed of suitable metal, such as an al-
loy, that is adapted to withstand prevailing
temperature and atmospheric conditions. 1t
is important that the two sections of the re-
tort be joined hermetically. That is to say,
the joint between the two sections should he
substantially zinc-vapor-tight. Moreover,
the joint should be sufficiently tight to pre-
vent retort gases from escaping into the
heating chamber, or heating gases in the
heating chamber from seeping into the retort.

In the construction shown in the drawing,
the lower end of the upper (metal) section
is flared out to form a lip, shoulder or flange
24. 'This flanged section forms a base for
the support of the metal section of the retort.
A suitable connector casting 25 is placed be-
tween the upper end of the lower retort (ve-
fractory) section and the lower end of the
upper section. This connector casting base
iscircular in plan, with an opening in the cen-
ter to conform to the configuration of the ad-
joining retort sections, and T-shaped in cross-
section. The lower half of the casting em-
braces the top of the refractory retort section
and rests thereon. An intervening layer of
silicon carbide fines is preferably provided on
the upper face 26 of the refractory retort sec-
tion, so that the casting may be non-leakably
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pressed thereon by the overhead weight of the
metal retort section. It is preferred that
the outside flanges of the casting fit snugly
against the outside surface of the upper end

8 of the refractory retort section, in order to
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provide as far as possible a non-leaking joint.

The upper half of the connector casting.

serves to receive the flanged portion of the
lower end of the upper metal retort section.
The space 27 between the outer wall of the
end of the metal retort and the inner upper
portion of the connector casting ring is filled
with silicon ¢arbide fines, sand or similar ma-
terial to act as a seal. - :

Baffle walls 28 are advantageously built
- into the side walls of the furnace structure.
These baffles extend laterally across the heat-
ing chamber and are so positioned with re-
spect to the ports located about midway up
the heating chamber that heating gases or
fuel introduced therethrough may be deviat-
ed from and kept substantially out of im-
mediate contact with the retort. The ports
in question are shown in the side walls of
the furnace substantially on the same level
as the joint between the upper and lower
sections of the retort. The baffles are advan-
tageously placed close to the joint in order to
protect the same from direct contact with
heating gases at their hottest zone introduced
through the immediate ports. In fact, steam
and/or air may be introduced through these
ports to cool the heating gases thus protect-
ing the metal retort section against over-heat-
ing. , ‘

Similar protecting baffles 29 are construct-
ed in the bottom of the furnace in order to
protect the lower retort section from imme-
diate contact with combustion gases resulting
) from the burning of fuel introduced through
the lower ports. ‘The baffles may of course
likewise be fastened into the side walls;, or a
combination of the two types of construction
may be employed. . :

‘While the retort, or its sections, mav have
any desired configuration, in the present pre-

- ferred practice of the invention the retort is:

circular in outline, having an internal di-
ameter of 153, inches. The passageways of
both sections of the retort are in substantial
alignment with one another. In order that

the retort may expand and contract inde-

pendent of the furnace structure, it is pre-
ferred that the retort be supported by the

In the present instance, the lower section of

the refractory retort is supported by the bot-

tom of the furnace structure.

Densely pressed silicon carbide bricks are
employed to build-up the refractory retort
section. - Its side walls are 414 inches thick.
The metal retort section consists of an alloy
of nickel-chromium-iron, having a wall
. thickness of 1 inch. In the apparatus shown,
" the refractory retort section has an overall

furnace structure at not more than one point.

1,868,185

height of 9 feet 11 inches, and the metal re-
tort section has an overall height of 10 feet
1inch. - :

The lower end of the refractory retort sec-
tion terminates with a sleeve member 30
which acts as an extension therecf. This
sleeve is attached to the underside of the bot-

tom of the furnace structure, and its passage-
way is in substantial alignment with the pas-
sageway of the retort. A revolving platform

31, moving about a vertical axis 82, is located

immediately below the lower end of the re-
tort and sleeve. Itisadapted toreceive spent

- residues or agglomerates 33 and to discharge

them as the platform is revolved.
_ The upper end of the metal retort section

‘movably connects with a metal prolongation

34, which may be constructed of wrought
iron, into which the metal retort section ad-
vantageously telescopes (see Fig. 2), This
metal prolongation preferably extends a con-
venient distance above the furnace structure.

The telescoping joint provided between the -

upper end of the metal retort section and the
metal prolongation comprises an annular
band 35 of flat iron, 214 inches wide by 14
inch thick, riveted along the inside of the
lower end of the metal prolongation. The
inside diameter of the annular band is suf-

ficiently large to permit of the entry of the

metal retort section, so that any expansion or
contraction of the metal retort section may

easily take place within the fixed metal pro-.

longation. One or more layers of asbestos
wick packing 36 are snugly fitted into the

-space provided between the upper periphery

of the metal retort section and the inner pe-
riphery of the metal prolongation immedi-
ately above the annular band. Silicon car-
bide fines 37 or the like may be placed above
the wicking in order completely to seal the
telescoping joint. A slip joint of this type
is adapted to permit expansion and contrac-
tion of the metal retort section.

The top of the furnace structure is provided
with a number of spaced I-beams 38 upon

-which rests an eliminator structure 39 adapt-

ed to support and contain an eliminator 40.
This eliminator structure comprises an outer

metallic casing 41 that completely surrounds *=

the eliminator, leaving a space adapted to
receive heat-insulating material 42, such as
coal dust. One or more doors 43 are pro-
vided at or near the lower end of the metal
casing for the removal of dust coal in order

to regulate the temperature of the eliminhtor

during reduction operations. The outer'me-
tallic casing may be of any size adapted to
give an intervening layer of heat-insulating

material of desired thickness. The metal cas-

ing is preferably open at the top, or has an
opening at or near the top, for the introduc-
tion of heat-insulating material.

A base plate 44 rests on the I-beams, which
is adapted to support the eliminator struc-
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ture. A number of spaced lugs 45 are per-
manently attached to the metal prolongation
of the retort. They are advantageously made
of angle iron and are riveted to the metal pro-
longation, as well as to the base plate 44.
The upper end of the metal prolongation
joins with the eliminator by means of a tele-
scoping joint 46, constructed-of suitable re-
" fractory material, such as heat-resistant
brick. These brick are preferably of the same
general type as that employed in the build-

ing-up of the eliminator, 1. e., silicon carbide
brick. The desired telescoping effect may be

obtained by arranging the joint brick in the
form of inverted steps, as shown in the
drawing. _

It will be seen that the telescoping joint
may be so constructed as to provide an elimi-
nator of any desired cross-sectional config-
uration. The brick going into the joint are
advantageously kept in alignment by means
of a circumferential steel band 47. - '

An off-take pipe 48 is provided at or near
the upper end of the eliminator for the with-
drawal of zinc vapor and retort gases. It
communicates with a zinc vapor treataent
device 49. If zinc metal is to be produced,
this device consists of a condenser. If, on the
other hand, zinc oxide is to be manufactured,
the device 15 one adapted to effect the oxida-
tion of the incoming zine vapor. In the case
of the manufacture of zinc duist, the device
consists of a canister designed for the con-
densation of the zinc vapor into minute zinc
particles.

The upper end of the eliminator is pro-
vided with a charge feeding device 50 that ex-
. tends downwardly in the eliminator to & dis-
tance slightly below the gas and vapor off-
take pipe, so that charge materials 51 may be
kept therefrom ; thus leaving a free passage-
way to and through the off-take pipe. A
removable cap 52 fits over the mouth of the
charging device. '

The above described apparatus may be
operated as follows in the reduction of zincif-
erous material, and more particularly with
respect to zinciferous material containing ob-
jectionable amounts of lead and the like:

The cap 52 is removed and an appropriate-
ly agglomerated charge of mixed zinciferous

material and carbonaceous reducing agent is:

fed into the charging device 50. A sufficient
amount of the agglomerates ars thus intro-
duced until the communicating passageways
.of the retort sections, the eliminator and the
charging device itself are substantially filled.
The cap 52 is then returned.

Air and fuel, such as oil, are introduced

% through the ports 16 and 17. As the com-

bustion gases circulate around both the lower
and upper retort sections, spent gases ulti-
mately find their way through the opening 18
and into the stack or chimney (not shown).

3 The highly heated combustion gases formed

5

by the fuel introduced through the lower
ports 16 strike the baffle walls 29, thus pro-
tecting the retort section 22 from immedi-
ate contact therewith. In a similar manner,
the baffle walls 28 protect the joint between
the lower and upper retort sections from im-
mediate contact with the combustion gases
resulting from fuel introduced through the
ports 19.

Pyrometric temperature readings are
periodically or continuously taken through
the openings 19. Temperature conditions
within the heating chamber 15 are suitably
regulated in accordance with the temperature
gradients to be maintained.” In order to have
a temperature gradient increasing from the
upper end of the heating chamber to the
lower end of the heating chamber, the hottest
%Tases are preferably introduced through the
ower ports. As the heating gases rise up-
wardly through the heating chamber, while
swirling around the retort, they are gradu-
ally cooled. If additional cooling effects are
desired, steam and/or air may be suitably
introduced at various points throughout the
height of the heating chamber. Thus, steam
may advantageously be introduced through
the ports 19. The relatively cooler steam
contacts with the rising heated gases and
tends effectively to lower their temperature.
A cooling medium may also advantageously
be introduced through openings 19, or simi-
lar openings provided in the side walls of

the furnace structure for that purpose. As.

pointed out above, it is preferred to main-
tain a temperature of approximately 1250°
C. in the lower part of the heating chamber,
and a temperature of approximately
1000°-1050° C. in the upper end of the heat-
chamber.

The heat externally applied to both the
lower and upper sections of the retort is ulti-
mately driven through the retort walls and
into the charge confined therein. Since the
upper metal retort section has a relatively
thin wall, heat is readily transferred through
its “walls into the charge. As pointed out
above, under ideal operating conditions it is
preferred to have large quantities of heat
transferred to the charge materials in the
upper section of the retort. This desirable
result is obtained with the metal retort sec-
tion, while yielding a relatively small tem-
perature differential between its outer and
inner wall surface. On the other hand, it is
also preferred to deliver the desired amount
of heat into the charge materials in the lower
end of the retort at increasing temperatures.
This advantageous result is obtained when
employing a lower retort section constructed
of refractory brick, the walls of which are
sufficiently thick to withstand the elevated
temperature.

‘When the charge materials confined with-
in the retort are heated to their temperature
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of reduction, zinc vapor is liberated and re-
tort, gases are evolved. Due to the natural

buoyancy of the hot vapor and gases, they

tend to rise upwardly. This upward move-
ment of the vapor and gases is preferably as-
sisted by providing and maintaining a stack
draft throughout the system. For this pur-
pose, it is advantageous to have a retort of
substantial height. Moreover, in the pre-
ferred practice of the invention, regulated
amounts of gases, such as air, are admitted
into the lower end of the retort.

As reduction proceeds to completion, the
spent residues or agglomerates 33 are re-
moved from the lower end of the retort by
setting the revolving platform 31 in mation.
The movement of the platform tends to with-
draw spent residues. As fast as spent resi-
dues are removed, the inner column of ag-
glomerates within the retort section tends to
lower itself, thus effecting a progressive
movement of the agglomerates downwardly
through the retort. The cap 52 is again re-
moved and further amounts of fresh charge
materials are introduced into the charging
device, to compensate for the spent residues
that have been withdratvn from the lower
end of the retort. If the process is to be op-
erated substantially continuously, the cap

‘may be removed and connection made with

a source of material adapted to feed fresh
agglomerates into the system as fast as spent
residues are removed thersfrom. ’

The liberated zinc vapor and evolved re-
tort gases rise upwardly through the passage-
ways of the retort sections, as agglomerates
move downwardly. The mixture of zinc va-
por and retort gases ultimately finds its way
into the eliminator 40, where it contacts with
the hot body of agglomerates confined there-
in, and which agglomerates are about to be
subjected to the reduction operation.

Tf the zinc vapor is contaminated with ob-
jectionable amounts of lead, dust, or the like,
and it is desired to eliminate the same, the
temperature of the agglomerates confined

_within the eliminator must be carefully con-

trolled. In other words, under appropriate
temperature conditions, the hot agglomerates
confined within the eliminator are adapted to
filter out the lead and dust without undue
condensation of zinc vapor, while permitting
the purified vapor to pass on. If the tem-
perature of the agglpmerates is too hot, pro-
vision should be made for removing the ex-
cess heat. This may be accomplished by low-
ering the amount of heat-insulating material
42 in the metsl casing 41. Coal dust may
réadily be removed from the door or doors
43. On the other hand, if the agglomerates
are not sufficiently hot tc avoid the condensa-
tion of appreciable amounts cof zine vapor,
additional heat-insulating material should be
provided around the eliminator to inhibit dis-
sipation of heat. This resulé may be accom-

plished by introducing more heat-insulating
material into the metallic casing.:

The mixture of zinc vapor and retort gases
ultimately finds its way through the off-take
pipe 28 and into the zinc vapor treatment
device 49. As pointed out above, if the zinc
vapor is to be treated for the manufacture of
zinc metal, this device consists of a suitable
condenser. On the other hand, if zinc oxide
is to be produced, the device is adapted to ef-
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fect the oxidation of the zinc vapor. Fur-

* thermore, if zine dust is to be made, the de-

vice consists of a canister adapted to condense
the incoming zinc vapor iiito minute particles
of zinc. v

A consideration of the structural features
of the above described~apparatus will readily
indicate that the metallurgical furnace of
the invention is peculiarly adapted for the
reduction of zinciferous materials. The rel-
ative advantages and disadvantages of re-
fractory retorts and of metal retorts are s¢
balanced against one another in the combined
retort of the invention that the old disadvan-
tages are minimized while practically all of
the advantages of both types of construction
are retained. .

We claim: _

1. An apparatus for the reduction’ of
zinciferous material comprising a vertically
disposed and externally heated reduction re-
tort, the lower section being built-up of a
multiplicity -of refractory brick, the upper
section being formed of suitable metal, the
two sections being joined by an intervening
casting adapted to make s substantially
zinc-vapor-tight joint. -

9. An apparatus according to claim 1, in
which the upper end of the metal retort sec-
tion movably connects with a fixed ‘metal
prolongation.

3. An apparatus according to claim 1, in
which the upper end of the metal retort sec-
tion telescopes into a fixed metal prolonga-
tion whereby expansion and contraction of
the metal retort may freely take place with-
in the metal prolongation.

4, An apparatus according to claim 1, in
which the intervening casting is T-shaped in
cross-section so that the lower half of the
casting embraces the top of the refractory
retort section and rests thereon, and so that
the upper half of the casting supports 2

flanged portion of the lower end of the metal

retort section. :

5, ‘An apparatus according to claim 1, in
which the joints between the retort sections
and the infervening casting are sealed with
an_sppropriate agent.

In testimony wherecf we affix our signa-

tures. :
EARYL H. BUNCE.
CLARENCE J. LENTZ.
GECGRGE T. MAHLER.
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