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To all whom it may concern :

Be it known that I, I‘REDERIGK H. SMITH,
oi Baltimore, Marylmld haveinvented cer tmm
new and useful lmplm ements in Crushing:-
Mills or Amalgamating - Mills, or Orushmn*
and Amwlgamatmo Mllls, of which the follow.
Ing 18 a specification :

The object of my invention is to produce a
crushing-mill or amﬂlg‘lmatmg mill, ora crush-
g and amalgamating mill, for the pulveriza-
tion of ores or other m%terml or tor the amal-
gamation of merecury, &c., ‘With metals, or
101' the pulver‘~ation of ores and the *mnl
gamation of their metallic portions with mer-
cury, &c., by either wet or dry process.

My invention consists of a mill composed of

rim of the drum resting on bearing or tread
wheels, the whole mill revolvmﬂ' by means of
power applied either directly to the drum or
Indirectly through the tread- -wheels, thereby
causing the roller to roll on the inner surface of
| theﬂm of the drum and pulverize any material
placed in the drum; and, by theintroduction
of mercury, the material ls pressed 1nto con-
tact with the mercury, resulting in the thor-
ough amalgamation of the mercury and the
metallic portlon of the pulverized material.

One or more holes, closed by screw or
other plugs, are made in the rim of the drum,
for the charging and discharging of the mer-
cury, water, or other m%teml when the mill
18 to be Operated on the system of separate
charges; and if the mill is to be operated on
the continuons system, central openings are
also made in the sides of the drum, through
which the materials and a current OI‘ supply
of air, water, or steam, or water.and steam, is
passed elther running in at one side of the
drum and out at the other through an outlet-
pipe, or running in at one or both sides and
out again through spaces in the central open-
ings not occupled or covered ap by the inlet,
pipes or spouts.

Figure 1 is a longitudinal section of the
mill, 1n which A i1s therim of the drum. B is
the roller. C C are movable sides to the
drum. D D are the tread-wheels. E E are
the central openings in the sides of the drum,
and H is the hole in the rim of the dram.

¥ mill, the same letters referrmw to Slmll‘ll' parts
in both figures.

The dlum has no axle, so that a cr ushing-

roller of as large a diameter as desired may

be used. The roller is practically solid, en-
abling me to concentrate great weight on a
very limited tread, thus obtaining the crash-

Ing effect of a given roller-weight en the small-

est amount of ore at any one time. At the

‘sameé time a very much smaller -outlay for

the outer drum or shell is required, and I make
altogether a much more compact machine than
has heretofore been produced.

The sides of the drum can be straight or
may be bulged outward to admit of a free

circulation of the currents, or to- allow the
a free-rvaning roller inside of a drum, the |

banked-up material behind the roller to work
around in front of 1t again. The sides of the
roller can be made concave or convex or bulg-
ing, and the roller may have radial holes run-
ning from its periphery through to the sides
or to a central hole, for the same purpose of
facilitating the circulation of the currents or
materials. Ioles may run through the roller
in other suitable directions for the same pur-
pose. The roller can be circular or oblong
or elliptical to increase its crushing power,

and the roller tread-surface can be flat or

rounded or angular or grooved or toothed,
with or without similar conformation of the
inner surface of the rim of the drum. In lieu
of being circular, oblong, or elliptical, the
roller may be of poly gonal shape, with-curved
or flat facets, connected by corners or curves
of less radius.

The roller can be in one piece, orin concel-
tric-rings or segments or shceb, to faclhtate

transportation or handling.

The rim of the drum can be made in one
piece, with movable sides to admit the roller,
or it may be made in segments or slices, and
built up around the roller; or it may be thus
made in pieces, and also have the movable
sides.

The tread-wheels can be of any number, but
preferably two. Oune can be used under the
center of the drum, with small steady-wheels
at other points. They should be, as nearly as
practicable, under the working center of the
pressure of the roller and belted together.

Fig, 2 is a transverse section through the | The power can be applied by cogs or belts on
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the drum or on the tread- wheels, or by the | er; but When the current passes in throunh

shafts of the tread-wheels, which can then
revolve the drum by traction or friction, or
by a belt aronnd both drum and tread-wheels.

The feed of ore or other material can be car-
ried onto the drum by the current of air, water,
or steam, or water and steam, or can be in-

serted direetly into the side holes or rim holes,

and the mercury withdrawn through the rim-
- holes for retorting or for security during stop-
page. The current can be carried in under

natural flow when water is used, or under
pressure when air or steam is used and also
when wateris used. Theinlet and outlet pipes
should be nozzled with soft metal or material
to take the wear off the sides of the drum, and
also to obtain a reasonably tight joint; and the
- outlet-pipe may be carried upward in order
that such escaping material as is not fully
worked may fall back into the drum, and for
~this purpose the outlet-pipe may be funnel-
- shaped, or pass mto or throngh a funnel, or
- any other means used to produce dead-an gles

or slacken speed 1n the upward current, and |

retard or prevent escape of valuable de‘tIClES

Where the roller is not large enough to act
as a shield to divert the current from its course
across the drum to the outlet-pipe, and cause

-1t to circulate thoroughly and pick up the

worked material, a shield should be put in
front of the mlet-pipe, or it should be curved

or otherwise diverted whenever the current
~passes in-through one side and out at the oth- |

one or both sides and out again through the
same side, the diversion is not necessary. |

When the inlet and outlet are both desired
on the same side of the drum, the central open-
ing 1n one side 1s.to be closed, and there may
be two pipes inserted in the same nozzle; or
the outlet may go on through the space left
for that purpose between the inlet pipe or.
spout and the sides of the hole in the drum,
as in the case of feeding in through both Sldes -
of the drum.

Havingdescribed myinvention,what I claim,
and desu:'e to secure by Letters Pateut IS as
follows:

A crushing-mill or ama]ﬂ‘amatmg mill, or
a crushing and amalgamating mill, composed
of a vertical revolving drum, w1thout internal
axle, iclosing a free clrcular or oblong or
polygonal, and practically solid, roller, aud
resting and revolving on, or resting on and
revolved by, one or more tread-wheels, and
having smitable 1nlet and outlet apertures in
its rim or sides for the introduction and dis-
charge of materials and currents, substantially
as set forth. -

In testimony whereof I havehereunto signed
my name t]_llb 8th day of March, A. D. 1876.

FRID. H. S\IITH
Witnesses : |
K. NUGENT,
- C. W, BAYLY.
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