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UNITED STATES PATENT OFFICE.

i

HARRY H. HUGHES, OF SPRINGFIELD, MISSOURI, ASSIGNOR OF ONE-HALF TO F. X.
HEER-AND A. J. EISENMAYER, BOTH OF SPRINGFIELD, MISSOURL

VFURNAC'E FOR VOLATILIZING ZINC FROM ITS ORES.

To all whom it may concern:
_Be it known that 1, Harry H. Hucues, a
citizen of the United States, residing at

Springfield, in the county of Greene and.
State of Mifbouri, have invented certain '
new and useful Improvements in Furnaces {

for Volatilizing Zinc from Its Ores, of
which the following is a specification, ref-

! erence being.had therein to the accompany-

10

ing drawing. .
_This invention relates to an improvement

* in furnaces for volatizing zine from-its ores,
- and pertains more particularly to an im-
-provement in-that form of furnace illus-
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- May 1909.

" mentalities.

trated and described in U. S. Letters Patent
No. 922,906, issued to me on the 25th day of-

Th the furnace specifically described in

. my aforementioned patent, the so-callew ur

therein stated condenser member was, de-

‘signed to be connected with the retort and’

to be rotated- with the retort. While sach
a construétion would operate satisfactorily,
I have ascertained that to preserve the re-
tort-in its, groper shape and.to prevent
straining and thereby -cracking, il 1s more

advantageous to apply to the retort, sub- |-

stantially direct, the outer rotating instru-
I have also ascertained,that
the condenser can be a fixed member, as His-
tinguished from a rotating member, and

* serve its purpose equally as well. I find,
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" results jn.the more conipléte separation of
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however; that in connection with the con-
denser of the staticiary type heretofore re-

ferred, to, it is advisable té6 have the inter-
nal area thereof greatér than that of the

retort’ and to- eliminate or extract the
resjdue or non-volatile matter at a point well
in advance of the outlet from the coiidenser.
By the employment of a-relatively large
condenser an expansion is permitted:®hich

the vapor from the non-volatile ‘matter, and
that Dy removing the non-volatile matter
as-a preliminary step to the final condensa-
tion of the volatile material a more perfect
separation of the metallic zine s secured

‘than heretofore.

There are other specific features of con-
striietion in the present invention which
differ somwhat from that of my former pat-
ented invention, all of which will be herein-
after more fully described and claimed.

" The invention, while being’ directed to an’

Specification of Letters Patent.

Patented Jan. 3, 1911.

Applicé.tiqn filed February 11, 1910. Serial No. 543,366,

apparatus also comprehends a method or a
‘series of steps of operation differing from.
the prior art and which method will here-
after be more fully explained and defined in
the claims. .

The general objects of the present inven-
tion are substantially those stated in the
patent heretofore referred to, that is to say,
a substantially perfect separation of the me-.
tallic zinc from its ores with expedition ‘and
at greatly redueed cost. - . '

The invention may be properly classified

as one wherein a continuous process is car-
ried out without the necessary constant hand
manipulation as has been the practice here-
tofore.. - : R :
" In the accompanying drawings, the appa-
ratus is shown somewhat diagrammaticaﬁ .
but it is to be understood that the illus-
trative representations are employed herein
for the purposes of specifying and defining
the invention, and that therefore the inven-
tion is not necessarily limited te specific de-
tails, as it is obvious that many minor
changes can be made without departing from
the nature and. principle of the invention.

In the drawings: Figure 1 is a longitudi-
nal central sectional view of the apparatus
showing parts in elevation, Fig. 2 is a cross
sectional view on the line 2—a of Fig. 1,and
Fig. 3 is an enlarged detail section of a por-’
tion of the revolving furnace.. .

A designates a supporting base compris-
ing . generally speaking, a ramework, one
end of which is supported directly on the
supporting surface, while the other end is
carried conveniently by adjusting jacks, cne
of which: is shown in Fig. 1 and designated
by the letter ¢. By this means the frame
is allowed to be adjusted up and down to
-vary its inclinatfon with a view of securing
a proper and uniform feed of the materia
through theretort hereinafter referred to.

“Mounted on the forward end of the frame
are two upright end wall members B, B’
formed of cement or brickwork, as may be
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desired. The opposing faces of these walls -

are formed with circular recesses into which
the ends of the revolving furnace member- G,
are loosely fitted. The revolving furnace
comprises an outer metallic shell C, an in-
ner non-combustible lining, preferably of

105

fire clay ¢’, and a series of radial retort sup-

ports (/. The furnace is supported for ro-.
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tation, conveniently én standards D—D’,

each of which are provided with anti-fric-
tion rollers d, d’, the former having a cen-
tral rib fitting in a groove in the surround-

ing track plate ¢%, while the latter are en-|

gaged by the track plate ¢* on the furnace

-wall.

I5 designates 4 cylindrical retort, conven-
iently formed of fire clay or other heat-re-
sisting material. This retort is conveniently
cylind-.-al_throughout, and the walls are
relatively thin so that the interior of the re-

© tort can be promptly highly heated by the
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L.20
“fire clay or other suitable material, are ad-
_justable -inwardly by suitable set screws F,
entering through threaded openings in the
' steel or metal casing of the furnace. The
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fire contained within the furnace. To sup-

port the retort within the revolving furnace,

the lgwer ends of the retort supports C” are

“formed with suitable saddles or seats con-

forming to the curvature of ‘the outer face

.of the retort, as shown in Fig. 8. These ra-

dial supports being conveniently made of

outer ends of the radial supports are seated

in recesses in the fire brick lining of the |

furnace which recesses are sufficiently deep
to permit of a yadial movement of the sup-

_ports: This feature of the invention is im-
portant inasmuch as any variations in tem-

" perature or_expansion of materials-may be
. taken up'and propetly accounted for by the
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adjustments of the supports, thereby main-

-taining the ¢ylindrical retort in its proper

position and preventing initial sirains being
placed thereon during rotation. ~ The for-

ward end of .the retort is capped by a suit-

- able cap G through which a feed pipe G’
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* extends, which pipe catries at its outer-end

an upstanding portion ¢communicating with
and 'supporting a supplemental feed hopper
G2 ‘The'feed G’ is protected by a sleeve ¢
which extends from the retort through the
forward furnace wall and terminates -ad-

" jacent the hopper end of the feed. .
H designates the main feed hopper which

is ift the form of a receptacle supported on
and secured to the front base of the furnace
wall B.- This receptacle H is of a diameter
greater than that of the supplemental hop-
per G2, thereby forming between the edges

. of the latter and the walls of the receptacle

a space through which fine ore. may pass and

~ collect below the supplemental hopper and
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around the joint' between the feed and the
retort extension. S o

T have found that it is not necessary to
employ a screw. feed. as shown in my formér
patent, and therefore have provided a
straight gravity feed, as above described.
The feed may be supported hy suitable
standards ¢’, and is controlled by a slide
cat-off ¢* or by any other convenient means.
The rear end of the cylindrical rétort pro-
jects through the rear furnace wall and has

attached thereto a metallic cap J to which is
keyed or otherwise conveniently attached
a driving gear j.

To supply the interior of the furnace with

leading from any suifable source and termi-
nating
end wall of the furnace into the combustion
“chamber. The exhaust is in the form of a
flue leading through the forward end of the
wall of the furnace, as indicated in dotted
lines in-Fig. 1 at M. s

Any suitable form of burner may be em-
ployed, either for gas or liquid. .

L designates the condenser, the same
being in the form of a metal cylinder of a
diameter greater than that of the retort.
This condenser is elongated and its forward
end is projected into the cap J, the joint

“as to permit the proper rotation. of the cap
relative to. the condenser: cylinder. - The

-adjacent ‘its forward end, ai .the bottom
thereof, is an ‘opening ‘L‘’extended  some-

opening communicates with a discharge F,
the lower end of which communicatés-with a
hopper L2 The lower end of the hopper is
provided with two separated. discharge gates
13, 14, of a character similar'to'those showp
in my former patent so'that by the opening
of the upper gate the material collected in
.the hopper will descend into the space be~

the upper gate and opening thel ‘ower gate
the material may be discharged into a suit-
able receptacle. The condenser is provided
with a discharge end, the: forward end of
_which is formed with-a downwardly-curved
part constituting a trap, as at » into whicly
projects. the end wall 15 of ‘the condenser,
the edge of this end .wall projecting below
‘the plane of the bottom of ‘the condenser.

O represents “the receiving; pan: for the
condensed metal, the same belng’ conven-
iently mounted on a truck. Should it be
found necessary to increase the temperature
of the condenser,,a suitable gas burner such
as P may be provided, and also a suitable
burner or heater as p may be positioned
Dbelow the outlét trap of the condenser. -

To rotate the furnace any suitable geéaring
may be employed, but conveniently a shaft
Q is mounted in suitable bearings and car-
ries on its opposite ends pinions g, ¢’. The
former meshes. with the rack ¢* on the re-
volving furnace, while the latter mieshes
with the large gear .¢ mounted. on , the
cap which is connected to the protruding
end of the retort. The shaft Q may be driven
from any suitable source through a suitable
sprocket or other. wheel, as at ¢*.- ‘The ear-
hon gases escaping from the condenser may
be led throngh the valved exhaust pipe I

.« .

being sealed by a suitable stuffing box j* so”
‘condenser is supported -on: upiights I” and

what up the sides of ‘the cylinder.->This’

tween the gates and thereafter by closing

proper fuel, a supply pipe K is provided -

in a burner projected through the -
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. operation.

‘means for feeding material to the revolving

;

into receiving tanks R’, R? from -whence
they may be withdrawn either directly into
the combustion chamber of the furnace or
for any other use desived, : '

In operation, the ore mized with the car-
bon in the usual manner, and crushed, is fe
into the supplemental hopper from whence
it is discharged *nto the cylindrical retort.
As the vetort is highly heated and rotated,
the ore is constantly agitated and new sur-
faces presented to the heated walls of the
retort continuously until the same is dis-
charged from the end of the retort. During
the heating interval, the metallic vapors are
generated and pass from the retort into the
enlarged condensing chamber while the resi-
due or non-volatile material flows from the
end of the retort immediately into the bot-
tom of the condensing chamber. Owing to
the inclination of the apparatus the residue
will immediately pass into the discharge 7
and be collected in the discharging hoppers
therebelow, while the vapors will expand in
the condensing chambér and there meeting
with a redueced temperature be cendensed in
the remoter portions of the chamber, col-
lecting in fthe bottom and escaping through
the escape or discharge. Owing to the seal-
ing of the discharge and to the sealing of
the other joints in the apparatus, air is pre-
vented from enfering the furnace during
This is important, as is well
known to those skilled in the art. When it
is desired to remove the gases contained
within the condenser, the valve in the dis-
charge J is opened and the gases allowed to
pass into the storage fanks, or to any other
point for subsequent use.

By making the retort cylindrieal 1 have
found that the same may be constructed more
economically and with greater uniformity as
to thickness of material. T have also found
that the cylindrical retort is more easily and
accurately adjusted in the center of the fur-.
nace. The driving wheel IT, as will be
observed, is of thé same diameter as the
rack ¢° on the furnace, and inasmuch as the
driving pinions ave of the same diameter, 2
uniform speed will be acquired by the fur-
nace and retort, thuspreventing the friction
which is created at the protruding end of
the retort from tending to turn or twist the
retort and thus crack the same. :

THaving thus described the invention, what
is claimed is: 7, ‘

1. In a furnace for volatilizing metallic
zine from its ore, the combiuation with a
revoluble retort, means for revolving the re-
tort, a stationary condenser coupled directly
to the retort and adapted to receive the
volatile ore’ and residue thevefrom, and

retort. :

2. Tn a furnace for volaiilizing zine from

ing the retort, a stationary condensing cham-
ber communicating d

directly with
a discharge mweans ab the

the retort,
end of the

forward
condenser, and & discharge means
end of the condenser.

3. Tn ¢ furtascs for v

tly with -the discnarg
eiort and adapted fo receiv
tile ore and residue therefrom,
for feeding
rotation.

4. Tn a furnace for the continuous vola-
tilization of zinc from its ores, the combina-
tion with a revoluble retort, a condenser snd
of a capacity greater than that of the retort
coupled to the end of the retort =0 as to re-

MENs
material fo the retort durin

o3

ceive the volatile ore and residue therefrom,

means for revolving the retort, and means’
for feeding material to the vetort.

5. In a fnrnace for volatilizing zinc from
its ores, the combination with a revolving
furnace, a cylindrical retort mounted there-
in, means communicating with the forward
end of the retort for continuous feeding ore
thereto during rotation thereof, a condenser
coupled to the rear end of the rear end of
the retort and of a capacity greater than that
of the retort; and a sealed discharge for the
condenser. .

6. In a furnace for velatilizing zinc froie

its ores, the combination with a revolving

furnace, of =z cylindrical retort mounted
within the furnace, a feed for the forward
end of the retort, a stationary condenser
connected to the rear énd of the vetort, sald
condenser having a discharge at its forward
end for the non-volatile material, and a dis-
charge for the condensed material at the
opposite end.

7. In a furnace for volatilizing zinc from
its ores, the combination with a revolving
furnace, of a vetort mounted therein, means
for feeding material into the front end of
the retort, a condenser into which the rear
end of the retort leads, said condenser hav-
ing a discharge at its forward end, and a
discharge for the condensed material at ifs
rear end. S

8.4In a furnace for volatilizing zinc from
its ore, the combination with a revolving
furnace, of a retort centrally loeated therein,
and adjustable means for supporting the
retort in-the furnace,

5. In a furnace for volatilizing zine from
its ores, the combination with a revolving
E_.

furnace, of a series of radial snpporls ther

in, means for adjusting the supports and

retort. carried by said support. v
10. Tn a farnace of the  character der

£,
g
its ores, a revoluble retort, means for revelv-

scribed, a revoluble retort, a condsyiser inlo
which the vetort discharges, a cap having
connection with the refert and engaging the
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-condenser. means assocmfed with the cap for
assisting in driving the retort, and means ;
for (111\'1[10 the retort associated: with s(ud :

first mentiorred means.

11, Ina furnace for voLmh/mo zine from |
its ores, the combination with a revoluble

retort and a furnace therefor, means for
feuhntr the ore into the front end of;the
retort, a condenser into which the’ rear end
of the retort discharges, -said condenser
being provided with an opening in the hot-
tom thereof adjacent its forward end, a
hopper communicating with the opening,
anid a sealed discharge at the rear ‘end of
the retort.

12, In an appqratus for volatlhzm«r zinc

980,640

[ from its ores, the combination with a fur-
nace, of a retort within the same arranged
o discharge the non-volatile material be-
- yond the flll‘lldC(, neans for feeding the ma-
terial to the retort , a condenser wi{h which
the retort communicates, discharge means for
the ‘metal in the condenser and discharge
means for the non-volatile material located
adjacent the discharge end of the retort.

In-testimony w hucoi I aflix my signature
in the. pubence ‘of two witnesses.

HARRY H. HUGIIES.

Witnesses:
L 5. PaTron
sy Sah]
W. E. Braxtox.




