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To all whom 1t may concern: -
~ Be it known that I, ALLEN J. GARVER, &
citizen of the United States, and a resicent of
Clarkston, in the county of Asotin and State
5 of Washington, have invented a new and Lm-
proved Revolving Ore-Tank, of which the
following is a full, clear, and exact description.
My invention relates to ap
working ores and more particularly to an ar-
10 rangement for bringing the comminuted and

roasted ore into thorough contact with a hot

solution, as a step incidental to the extrac-

tion of metals from their ores.
Reference is to be had to the accompany-
15 ing drawings forming a part of this specifica-
tion, in which similar characters of reference
ndicate corresponding partsinall the Hgures.
Figure 1 is a side elevation partly in sec-
tion, showing my revolving ore tank as con-
20 nected with the revolving ore roaster de-
seribed in my pending application, Serial No.
327 852, the revolving ore tank being further
connected with means for supplying 1t with
<olution and for enabling the ore tank to dis-
25 charge ores and solution mto a separate re-
ceptacle; Fig. 2 is an enlarged central section
through the revolving ore tank showing par-
ticularly the manner in which the solution 1s
caused to flow into and out of the tank while

30 the latterisrevolving; Fig. 3 is a fragmentary .

vertical section upon the line 3—3 of Iig. 2,
looking in the direction of the arrow, and
showing the arrangement of the radially dis-
posed revolving spouts 57; Fig. 4 is a vertical
35 section upon the line 4—4 of Fig. 2 looking
‘1 the direction of the arrow, and showing
‘he manner in which the radially disposed
spouts 57 are mounted 1n position; Fig. 51s a
vertical section upon the line 5—5 of Ifig. 2,
10 looking in the direction of the arrow and
showing the spouts 57 and their mountings;
Fig. 6 1s a fragmentary detail showing 1n sec-
tion, a conveyer screw 68 for forcing the
roasted ore downwardly into the ore tank;
45 and Fie. 7is a fragmentary horizontal section
wpon the line 7—7 of Iig. 2, showing the ad-
mission inlet of the ore tank.
An oven is shown at 7 and 1s provided
with annular members 8 each of a width rep-
50 resenting the thickness of the oven wall.
Brackets 9 are provided with anti-friction
rollers 10 which support a revoluble cylinder

11, the latter extending through and being

concentric with the annular members 8:1n |

paratus for

bearing-rings 34,

The cylinder 11 termi-
nates in bearing-rings 12, 13, integral there-
with, and mounted upon the ring 13 1s a
sprocket-disk 14 through which passes aninlet
chute 15 for the purpose of discharging ore
intothe eylinder 11.  Theopposite end of the
cylinder 1s closed by a disk 18 provided with
an annular flange 16, this flange being connect-
ed by bolts 17 with the bearing ring 12 so asto
be readily detachable therefrom. The disk
18 is provided with discharge openings 19.
The cylinder 11 is provided with a fireproot
lining 20, and a hood 21, the latter being con-
nected by a pipe 22 with an acid chamber 23,
the latter being connected with & receptacle

24 by apipe 25. The acid chamber 23 is used
‘1 eonnection with the receptacle 24 for mak-
ing sulfuric acid solution in case sulfurous
ores are roasted in the eylinder or roaster 11,
and may also be used for collecting any vola-
tile substances driven off from the material
being roasted in the cylinder 11.

A platform 26 supports the acid chamber
23 and receptacle 24, this platform resting
upon standards 27 which are in turn sup-
ported by walls 28, 29. Brackets 30, 31 are
supported by these walls, and revolubly
mounted upon the brackets are rollers 32
which support a revoluble ¢ylinder 33. This
cylinder at its ends 1s provided with annular
35 integral therewith, these
rings resting on the rollers 52.

The bearing ring 35 is closed by a disk 36
having a sprocket form as indicated more
particularly in Figs. 1 and 2. This disk 1s
held in position by

through it and into the bearing ring 35. 'The

other words, the cylinder 11 extends directly 55
' through the oven.
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bolts 37 which pass

cylinder 33 is provided internally with ribs

33, each having the form of a spiral blade and
projecting radially inward. The walls 28,29,
are preferably thickened at their bases 3980
as to give the structure proper stability. A
neck 40 separate from the disk 36 extends
through the same and 1s provided with a
flange 41. A disk 42 18 connected with this
neck 40 by means of bolts 43, 1n such manner
that the rotation of the cylinder 33 does not
disturb the position of the neck 40, flange 41
or disk 42, these parts being connected rigidly
tocether. A pipe 44 makes a union 45 with
a pipe 47, the union 45 being of annular form
and integral with these pipes. The bolts 43
pass through this union and thus secure the
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accompanying parts rigidly
pipes 44 and 47, which con-
a central opening in the neck 40,
tank 1s shown at 48, and is con-

neck 40 and its
in relation to the
nect with
A solution

‘nected directly with the upper end of the

pipe 47.

Lhe other end of the cylinder 33 is closed
by a disk 49, held thereupon by bolts 50 and
provided with a cylindrical flange. An aper-
ture 51* coinciding with the inner surtace of
the flange 51 is used for discharging materials
from the cylinder 33. The cylinder 33 is
supported out of engagement with the walls
28,29 and the latter are provided with shields
52 which are bent into substantially semi-cir-
cular form and partially encircle
33.  Anchor bolts 53 are used for the purpose
of securing the brackets 50, 31, rigidly in po-
sition. ' + -

The cylinder 33 is provided mmternally with
leaves 54 integral therewith, each leaf being
provided with a bevel
portion 56 integral therewith and SEI'VING as
a brace (see Figs. 4 and 5). A number of
spouts 57 which are of the shape indicated in
Figs. 4 and 5 are each provided with a por-
tion 58, the latter being secured directly to
one of the leaves 54. These spouts have

“their openings so arranged as to radiate up-

wardly and being connected rigidly with the
leaves, they turn whenever the cylinder 33 is
rotated. '
The settling tank is shown at 59 and is sur-
mounted by a spider 60. The bracket 31 is
provided with a branch 61 ending in a ring
62. A funnel 63 is provided with an annular
portion 63* which fits, substantially water-
tight, over the eylindrical flange 51 but is not
rigidly connected thereto, the arrangement
being such that the rotation of the [lange 51
shall not interfere with the funne]. A water
jacket 64 encircles the funne] 63 and 1s con-
nected thereto by aid of a spider 65.
nected with this water jacket 64, 1s a water
pipe 64°.  The purpose of the water jacket is
to cool the solution and the ore as the latter
1s discharged from the cylinder 33. A pipe
| portion of the

hood 21 and is also connected with g head 66.
A screw convever 68 is revolubly mounted
within the pipe 44 and is provided with a

stem 69, the latter being connected with
- sprocket wheel 70 whereby

the screw con-
veyer 68 may be rotated.

L'he-operation of my device is as follows:
Thesolution tank 48 is filled with a solution for
extracting metals from the ores, and the ores
are fed through the chute 15 into the revolu-
ble cylinder 11, which being heated exter-
naily by the oven 7, roasts the ore, 1he sul-

Tur fumes or other volatile substances are

driven off by the heat and pass through the
pipe 22 into the acid chamber 23, this part of
the operation being substantially the same as
described in my pending application above

the pipe 44 down into the revoluble ore tank

he eylinder-

99 and a supporting

Con-

cilitate the driving of both

o4 can enter freely into
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mentioned. The ore, before passing into the
chute 15, is comminuted to a proper consist-
éncy. ‘the ore now passes downwardly
through the pipe 67, and power being anplied
to the screw conveyer 68 by aid of the
sprocket wheel 70, the ore is forced through

55. ‘the solution from the tank 4% being
supplied through the pipe 47, the ore and so-

lution are brought into contact within the .

aperture 46 in the neck 40 (see Fig. 7) aind

L .

eing now turned by means of
disk 36, the roasted ore and the solution are
thoroughly commingled and brought into the
nost minute contact. 'The precious metals,
including gold and silver, aré not the only
ones winleh can be extracted, though in most

mmstances 1 use the apparatus with them.

Naturally more or less steam arises within
tne eylinder 33, especially as the action of the
solution upon the ore tends to produce heat.
‘ihe funnel 63 and water jacket 64 serve how-
ever as a condenser, and the solution is dis-
charged in liquid form into the settling tank
99.  That is to say, the revolving ore tank
may contain steam or other vapors generated
either by chemical action within the ore
bank or by heating the materials before thevy
reach the ore tank, and it is desirable that
these vapors be “condensed. Hence, the
water jacket 64, by constantly cooling the
tunnel 63, causes the vapors to be condensed
s0 that only liquids are (ischarged.

Lt will he understood that when any defi-
nite part of a volume of vaporis cooled o that
condensation results, the rest of the vapor
vends to flow toward the pont of condensa-
tion, by the well-known phenomenon of dif-
fusion. ' .

the ore thoroughly admixed with the SO-
lution as above described, ig thoroughly agi-
tated within the cylinder 33 and is carried
along by the blades 58, the latter raising
quantities of the ore and the solution, and
allowing these quantities to slide back re-
peatediy, to the bottom of the cylinder.
Upon reaching the end of the cylinder indi-
cated at the right of Fig. 2, the spouts 57 dip
up quantities of ore admixec
less of the solution, and " _
vates, tnis ore and solution upon arriving at a
point above the flange 51, slide downwardly
and pass out through the aperture 512 into
the funnel 63. 'Ihe bevels 55 (see Fig. 5) fa-
) the comminuted
ore and the solution from the leaves 54, Into
the spouts 57, as may be seen from [ 12. 5.
1'hese materials, while guided by the leaves
the spouts 57, the
bevels 55 permitting free Ingress and tending
to avord the choking of the spouts. In this
way, the ore is retained within the revoluble
cylinder 33 for an appropriate length of time
to permit of thorough extraction of the met.

odged within the cylinder 33, and the latter
the sprocket -

with more or _
as the cylinder ro-
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als, and is then discharged continuously and

unitformly without danger of clogging any

part of the apparatus. _
Having thus described my invention I
claim as new and desire to secure by Letters

Patent:

1. The combination of a revoluble ore

tank provided with a disk, a pipe connected

with said disk and adapted to discharge com-
minuted ores into said tank, said pipe being
so connected with said disk as to permit the
rotation thereof while said ore is being dis-
charged thereinto, a second pipe connected
with said disk so as to permit the rotation of
said cylinder, said second pipe being adapted
to discharge a solution into said cylinder,
sald pipes being connected directly together
at a point immediately adjacent to said disk,
and means for discharging from said cylinder
an admixture of ore and solution.

2. The combination of a revoluble cylin-
der provided with means whereby it may be
actuated, means for feeding ores and a solu-
tion mto said cylinder while in motign,
spouts mounted within said c¢ylinder and rev-
oluble therewith, for the purpose of dis-
charging ores and solution therefrom, and an
outlet member communicating with said
spouts for receiving materials discharged
therefrom. -

3. The combination of a revolving tank,
means for feeding thereinto quantities of ore

—

3

and a solution for acting upon said ore, and
a condenser connected substantially steam-
tight with said eylinder, for the purpose of
condensing the vapors from said solution.

4. The combination of a roaster, a revolu-
ble ore tank, means for turning said tank,
and a steam pipe connection from said roaster
to said ore tank.

5. The combination of a revoluble cylin-
der, means for continuously feeding a solu-
tion thereinto, mechanism for feeding ores
into said cylinder, a stationary discharge
member connected with said cylinder for
permitting egress therefrom of said ores and
sald solution, while said cylinder is in action,

and a condenser connected with said station-

ary discharge member.

6. The combination of a revoluble cylin-
der provided mmternally with members pro-
jecting radially inward and provided with

bevels, and a plurality of radially disposed

spouts 1nclined obliquely toward each other
and co-acting with said radially disposed
members for guiding the flow of material
from said cylinder.
- In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.
- ALLEN J. GARVER.
Witnesses:
Frank K. BrROwWN,
S. ADAMS.
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