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o all whom it AT CONCEPTL!

Be 1t known that I, JosepH H. MATHT

LW,

. of Canton, in the GOlllltY of Stark and State of

[0

15

Chio, have invented certain new and useful
Improvements in Apparatus for Treating Ores
with Superheated Steam; and I do-her ebw;r de-
clare the following to be a.full, clear, and ex-
act description of the inv entlon such s will
enable others skilled in the art to which 1t per-
tains to make and use the same.

My invention relates to lmprovements in
apparatus for treating ores with superheated

steam, the object being-to provide a horizon--

tal rotating closed cylinder in which the ore
18 placed and subjected to the action of super-
heated steam. A further objectis to provide
a central tube extending through the center

~ of the eylinder from end to end, provided with
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suitable packing-rings to form tight joints
with the eylinder-heads, and the said tube pro-

vided with a diagonal internal division-wall
so arranged that one part of the tube serves
as an mductlon pipe to admit steam into the
cylinder, and the other part as an eduction-
tube through which the steam and gases es-
cape from the eylinder,
to provide branch induction-tubes with their
outlets so arranged that the jets of steam on
entering the C}TIIIIC]GI are directed toward the
upper portlon of the mass of ore that is un-

dergoing treatment. A further object is to
provide branch eduction-tubes leading from

the main eduction-tube to near the bottom of |

the inside of the cylinder, by means of which

the heavy gases formed in the cylinder are |
.forced out by the pressure of steam above
them. A further object is to provide a fur-

nace and flue leading therefrom to a heating-

- chamber partially surrounding the cylinder,

40

and so arranged that the products of combus-

- tion first come in contact with and pass over

S0

the upper portion of the cylinder, and thence

~down around the ascending side and under the
cylinder, and from thence are discharged
5 through a suitable flue to the smoke-pipe, to

the end that the steam-space in the cylinder
is kept at a high temperature, and also that
the ascending sme of the eylinder 1s so heated
that the ore in contact therewith.is heated as

113 13 carried up, so that as the top portion of | usual manner.

|

A farther object is

the mass of ore falls by gravity the f1 esh ore
thus exposed is in a proper heated condition
to be quickly oxidized by the action of the
superheated steam. A further object is to

provide a valve to regulate the quantity of 5:

steam admitted to the cylinder, and a valveto

| regulate the discharge of steam and gasesfrom

the cylinder, to the end that the required

pressure may be had inside of the eylinder.
With these objects in view my invention 6¢

consists in certain features of construction and

“in combination of parts hereinafter deseribed,

and pointed out in-the claims. |
In the accompanying drawings, Figure 1 is
an end elevation of my Improved apparatus. 6:
Fig. 2 is a transverse vertical section of the .
same. Fig. 3 is a side elevation of the cylin-
der, a poxtlon of which 1s broken away to
show the central tube inside with the walls of
the setting in vertical scetion. Fig.-4 is a 7
houzoutal section through the upper portion -
of the furnace, flue, _and heating-chamber, on
the line of x «, Fig.- 1, showing “a plan of ‘the.
cylinder with portions broken away and a
hmizontal section of the central tube below. 7:
I'ig. 5 is a longitudinal section of a portion of
the central tube and a transverse section of
the packing-rings, diaphragm, and a portion
of the attached (:ylind'm*-hea;d.. |
A represents a horizontal closed cylinder,
the front head of which is provided with the
doors A’ A* and A, The eglinder is sup-
ported on the rollers ¢ and ¢'. The former
are mounted on the dllwng shaft «’, that 18
jour naled in suitable boxes (1ot sh owu) located
in the chamber ¥’. The rear end of the shaft

is provided with the driving-pulley «’.

8¢

| On this shaft are secured the pinions af',

that engage, respectively, the circularracksa?,
that are secured to the cylinder, and by means go
of which the cylinder is Slcmlv rotated in the
direction indicated by the arrow. The rollers
a* are each provided with short trunnions
journaledin boxes,(notshown,)andare located

in the recess f7, that extends to the outside of gx

‘the setting, as shown in dotted lines in Fig. 2.

C represents a furnace provided with dooxs
C" for firing, and the ash-pit door ¢, Pro-
vided with dampers ¢ and grates ¢ in the
1C




"_'D isa flue leading laterally from the upper
part of the furnace into the heating-chamber |

- P, that partially suuounds the cylmder as

IO

_Shown 1n Fig. 2.

B is a steam- -pipe leading thr ough the cen-
ter of the eylinder A, and is connected in front
by the pipe E with the coil of pipes E, lo-
cated 1n the flue D, and in the upper part of
the furnace. This coil is. connected with a
Steam-generator, (not shown,) that supplies

- steam for consumption in the cylinder in the

treatment of the ore, and in its passage through

- the coil E the steam is superheated befme 1t

' _-1ea,ehes the cylinder,

I35
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The chamber of the
pipe B is divided by the inside diagonal wall,

- B, as shown in Fig. 4, so that the chambel

on one side of the wall B’, and extending for-

‘ward, serves as an-induction-pipe, and is pro-
_v1ded with any desired number of branch

pipes, b, to admit steam into the cylinder.
The chamber on the other side of the parti-:
tion B, and leading rearward, serves as an

. _eductlon -pipe, and 18 provided with the de-

_‘25

~1nder, as shown in Fig. 2. The cylinder 1is.

~.sired number of branch eduction-tubes, &', for

discharging steam and gases from the cylin-
der, and terminate near the bottom of the cyl-

provided with inside longitudinal flanges, G,

- that earry the ore ¢ some distance up along
30 the ascending side of the cylinder.

It will be observed that the position and

~ shape of the tubes b would direct the current

of steam admitted into the cylinder toward

- the upper portion of the mass of ore, while
35 the tubes b’ receive the steam and gases from

the opposite direction, which, together with

the fact that the size and number of these tubes

0 are such that there is but little current to
- the escaping steam and gases, prevents any of

40

the fine particles of ore being carried off
through the eduction-pipes. The products of
combustion from the furnace passing through

- the flue D come in contact first. with and

45

‘pass over the top portion of the cylinder,

and then through the chamber ¥ down around
the ascending side of the cylinder to near the
central part under the boitom of the cylin-

- der, thence by the flue M to the smoke-pipe

50

- per portion of the mass of ore.
ture of the cylinder gradually decreases from

H. By this arrangement of parts the top
portionof the ¢ylinder that-is filled with super-

heated steam is kept at a high temperature,
~as 1s alSo the ascending portion of the as-

cending side that is in contact with the up-
The tempera-

thence toward the bottom. If the chamber F

~wereunobstructed, the products of combustion

-~ would take the sh01test route to the flue M,
“and the rear portion of the chamber would

- 60

recelve more heat than the front portion. To
remedy this difficulty, I build the piers £, so

located that the products of combustion must

 pass between the piers before reaching the

- lower portion of the chamber that is in open |

65

relation with the flue M. By means of these

i

| collars T.

313,748

| this part that the escaping gases must pass

through all of the spaces, and the heat by this
“means is well distributed through the cham-
ber. In these piers are located the recesses
S’y in which the rollers a' are set-and pro-

7Q

tected from the heat by the surrounding walls

of the respective piers. The chamber I 18
protected from the heat by the wall F? that
extends the length of the cylinder and joins
the front and rear walls of the setfing. A
flue, ), leads from the rear end of the furnace
to the smoke -pipe H., and by means of a damp-
er, d, more or less of the heat from the fur-
nace may be allowed to pass direct to the
smoke-pipe, and by this means the amount
of heat admitted to the chamber F may be
controlled.

Tare collars thatare fitted steam tightaround
the tube B at either end.

I’ are collars that fit the tube loosely and
abut respectively against the inside of the
The collars I’ are provided with
flanges 4, to which aresecured the diaphragms
J, that fue also attached to the heads of the go
cylmder The openings in the eylinder-heads
through which the tubes B pass are somewhat
larger than the tube, and the space between

7

30

the e¢ylinder-head and tube is closed by the dia-

phragmandring J,by which arrangementthere 95
is sufficient pressure of steam from the inside of
the eylinder against the diaphragm J, which
is of thin metal, to press the ring I’ against the
ring I, and form tight Jomt between the
faces of the rings.

K is a valve located in the pipe I, for reg R
ulating the amount of steam admitted to the
cylinder.

K’ is a valve in the rear p01t1011 of the tube
B, by means of which the escape of the steam
and gases from the cylinder is controlled, so-
as to give the required pressure on the 1n51de
of the cylinder. |

Lis a door in the tube B, at the rear of
the valve K’, by means of which the gases 110
passing from the cylinder may be inspected
to determine the progress made in the reduc-
tion of the ore.

When the ¢ylinder 1s in the p031t10n shown
in Fig. 1, ore may be conveniently thrown in II5
through the door A’ by means of a scraper
operated through the door AZ

After the ¢ylinder has been chalged with
(usually pulverized) ore and the doors closed,
the cylinder is revolved very slowly and is 120
subjected to heat from 600° to 1,200° Fahren-
heit, more or less, according to the kind.of
ore th“l,t is treated. Meantime steam, super-
heated as aforesaid, is admitted to the cylin-
der. The first aetlon of the steam on the ore 123
will oxidize such portions of the ore on the -
surface as have been raised to the proper tem-
perature, but will not readily penetrate much
below the surtace. Also, heavy gases are soon
formed, that- cover the lower portion of the
ore. As the oreis carried up with the ascend-

103
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piers the chamber I 1s s0 reduaced In area ab i ing mde of the cy]mder the upper portion
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' will topple overand fall by gravity to the bot-:

IO

L5

tom, and thus expose ore next to the eylinder

that is properly heated, and this newly-ex-
posed ore will be almost instantly oxidized
by the action of the steam. By the continu-
ous rotation of the cylinder all of the ore will

eventually be carried up in contact, heated,

and exposedtotheaction of thesteam and oxid-
ized, but leaving the gold and silverin a free
metallic state, suitable for amalgamation in a
subsequent operation. Some pressure ofsteam
is required to expel the heavy gases formed in
the ecylinder, whiech would otherwise cover the
mass of ore and prevent the steam from con-
tact with the ore; also, steam under pressure
oxidizes the ore more rapidly; but only alow
pressure 18 required—say, from ten to fifteen
pounds persquareinch. Sometimes evenless

- will be found sufficient. | -.

20
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- I am aware that it is not new to place the

ore in a revolving eylinder into which super-
heated steam is admitted at one end, while the
excess of steam and the products of the action
of the steam upon the ore issue from the other
end of the eylinder and passinto the chimney,
and hence I make no broad claim thereto; but
What I claim is— |
- 1. The combination, with a revolving cyl-
inder for treating ores and a furnace for heat-
ing the cylinder, of a chamber partially sur-
rounding the cylinder and a flue leading from

the furnace to the said chamber, and the parts

so arranged that the products of combustion
first come in contact with the top part of the
cylinder, and pass from thence on and down
around the ascending side thereof, substan-

tially as set forth.

I

2. The combination, with the chamber F, of
the piers f, or equivalent devices, adapted to.
obstruct the hot-air current, to the end that 40
the said chamber will be evenly heated, sub-
stantially as set forth. = |

3. In a revolving eylinder for treating ores,
a central steam-pipe provided with a diagonal
partition-wall dividing the pipeintotwo parts, 4
and arranged in such a manner that the two
parts may be used, respectively, as an induc-
tion and eduction pipe, substantially as set
forth. | | |

4. In a revolving cylinder for treating ores,
a central tube arranged to operate as an in-
duction and eduction pipe, and with suitable
openings for discharging steam into the cylin-
der, and a series of eduction-pipes connected
with the main eduction or discharge pipe,and
so arranged that the discharged steam and
gases enter this eduction-tube near the bottom
of the cylinder, substantially as set forth.

5. The combination, with a central station-
ary tubce extending longitudinally through a 5o
revolving cylinder, of the collars I and I’, the
former secured with a tight fit to the central
tube, and the latter fitting the tube loosely,
and connected by the diaphragm J to thehead
of the revolving cylinder, substantially as set 63
forth. | |

In testimony whereof I sign this specifica-
tion, in the presence of two witnesses, this 5th

50

day of May, 1884. - N

JOSEPH H. MATHEWS.

TVitnesses: o
UHAS. H. DORER,
GEO. W. KING.
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