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To all whom it may concern: 
Beit known that I, FREDERICK H. SMITH, 

of Baltimore, Maryland, have invented certain 
new and useful Improvements in Crushing 
Mills or Amalgamating - Mills, or Crushing 
and Amalgamating Mills, of which the follow. 
ing is a specification: 
The object of my invention is to produce a 

Crushing-millor amalgamating-mill, or a crush 
ing and amalgamating mill, for the pulveriza 
tion of ores or other material, or for the amal 
gamation of mercury, &c., with metals, or 
for the pulvelization of ores and the amal 
gamation of their metallic portions with mer. 
cury, &c., by either Wet or dry process. 
My invention consists of a mill composed of 

a free-running roller inside of a drum, the 
rim of the drum resting on bearing or tread 
Wheels, the whole mill revolving 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 
the rim of the drum and pulverize any material 
placed in the drum; and, by the introduction 
of mercury, the material is pressed into con 
tact with the mercury, resulting in the thor 
ough amalgamation of the mercury and the 
metallic portion 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 material when the mill 
is to be operated on the system of separate 
charges; and if the mill is to be operated on 
the continuous system, central openings are 
also made in the sides of the drum, through 
which the materials and a current or supply 
of air, Water, or steam, or water and steam, is 
passed, either 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 
Qut again through spaces in the central open 
ings not occupied or covered up by the inlet 
pipes or spouts. - 

Figure 1 is a longitudinal section of the 
mill, in which A is the rim of the drum. B is 
the roller. C C are movable sides to the 
drum. DID 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 drum. 
Fig. 2 is a transverse section through the 

mill, the same letters referring to similar parts 
in both figures. 
The drum has no axle, so that a crushing 

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 crush 
ing effect of a given roller-weight on the small 
est almount of ore at any one time. At the 
same time a very much smaller outlay for 
the outer drum or shell is required, and Imake 
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 
banked-up material behind the roller to work 
around in front of it 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. Foles 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 polygonal shape, with curved 
or flat facets, connected by corners or curves 
of less radius. -- 
The roller can be in one piece, or in concen 

tric rings or segments or slices, to facilitate 
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. One 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. 
The power can be applied by cogs or belts on 
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the drum or on the tread-wheels, or by the 
shafts of the tread-wheels, which can then 
revolve the drum by traction or friction, or 
by a belt around 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 directly 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 water is used. The inlet and outlet pipes 
should be n0ZZled with soft metal or material 
to take the wear of 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 into or through a fannel, or 
any other meals used to produce dead-angles 
or slacken speed in the upward current, and 
retard or prevent escape of valuable particles. 
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 
it to circulate thoroughly and pick up the 
Worked material, a shield should be put in 
front of the inlet-pipe, or it should be curved 
Or otherwise diverted whenever the current 
passes in through One side and out at the oth 
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er; but when the current passes in through 
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 in one side is 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 sides 
of the drum. 
Having described my invention, what I claim, 

and desire to secure by Letters Patent, is as 
follows: V 

A crushing-mill or amalgamating - mill, or 
a crushing and amalgamating mill, composed 
of a vertical revolving drum, without internal 
axle, inclosing a free circular or oblong or 
polygonal, and practically solid roller, and 
resting and revolving on, or resting on and 
revolved by, one or more tread-wheels, and 
having suitable inlet 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 Ihave hereunto signed 
my name this 8th day of March, A. D. 1876. 

FRED, H. SMITH. 
Witnesses: 

E. NUGENT, 
C. W. BAYLY. 

  


