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IMPROVEMENT IN QUARTZ-CRUSHERS.

. Specification forming part of Letters Patent No. 56,150, dated J uljr 3, 1866. -

T all whom it may concern:.

Beit known thatl, SAMUEL BARNARD PIKE,

of the city and county of San Francisco, and

State of California, have invented certain new
and useful Improvements on Machines for
Grinding and Pulverizing Quartz or other
Ores Containing ‘Metals, called ¢ Pike’s Im-
proved Quartz-Pulverizer, ¢ Little Giant;” and
I do hereby declare that the following is a full,
clear, and exact description of the construc-

‘tion and operation of the same, reference be-

ing-had to the accompanying drawings, mak-
Ing part of this specification. | o
The nature of my invention consists of an

- improved mechanical device for the dry erush-
~1ng and pulverization of ores and other hard

substances, and relates to the employment of
a flat-surfaced circular revolving disk or table,
upon which are placed heavy rollers of about
eight hundred pounds weight, and having a
flat face, and which conform and adjust them-
selves to the surface of the disk or table by
means of a journal and bearing in a-horizontal
bar resting in slotted guide-boxes and having
a vertical but not lateral motion in the same.

The nature of its operation consists in the
ore, whenitisted upontherevolving disk, being
thown by its own inertia and the centrifugal
force of the plate or disk under the rollers and
off of the plate into a gutter placed for its re-
ception, either before or after it has received a
change of direction from guides placed around
between the rollers'on the upper surface of the
disk, the ore from this arrangement being
all obliged to pass under the rollers, and with
the least possible cushion between the rollers
and disk. Irom the gutter, which is suspend-
ed under the edge of the plate and attached
to the frame, the ore is removed by means of
scrapers into a cylindrical bolt or sieve, from
whence all that will not pass through the sieve

1s returned by means of an elevator to the re-

volving plate, to be again passed under the

‘rollers and reground.

Intheaccompanying drawing, A A isastrong
wooden frame, mortised, tenoned, braced, bolt-
ed, and keyed together, for the support of the
machinery ‘and the attachment of its fixed
parts. B I3is acircular plate, having arecess
for the reception of a hard-iron die, C, which

| extends beyond B B edge like a flange. B B

| revolves on a vertical axis, M, which is stepped

at N and held in a perpendicular position by

{ @ box inserted in the upper part of the frame
1n rear of P. | - | |

Dis a gutter, adjusted under-the edge of

1 the plate B by means of the wooden binders -

Y Y and keys X, and supported by brackets
attached to the frame A A. X is a scraper,
attached to the die C and fitting the gutter D.
F F are self-adjusting rollers, two or more, (I
prefer to use four, as this number is best adapt-
ed to balancing the working of my machine,)
which rest upon the annular die C and receive
motion fromitssurface.. Theserollersareshod
with a hard-iron shoe or tire fastened with keys
L Liare guides, attached by bolts to the posts
of the frame A A and between the rollers I¥ K,
and adjusted above the upper surface of the
revolving plate by means of slots in their base,
near to but sufficiently removed to avoid fric-
tion on the plate. These guides fill that part
of the circumference of a circle not oceupied
by the rollers F' I, except sufficient space on -
each side for these rollers to play without fric-
tion. S |

- The hub I, bar H, and slotted guides K K
allow the rollers F F torevolve and rise or fall
to accommodate the varying size of the pieces
of ore over which they pass without admitting
lateral or traveling motion,” =~ -

The gutter D is used for the reception of the

ground ore which passes off of the edge of the
revolving plate, and its outer rim extends
about one inch above the upper surface of the
plate, and is from a quarter to a half of an in¢h
removed from the revolving plate’s outer edge.
A gpout from D delivers ore as brought around
by the scrapers E into a revolving or other
formed screen, T, from which the coarser par-
ticles are returned, to be reground by means of
an elevator, (shown at U,) which delivers its
contents into the hopper P.

- The operation of my machine is as follows:
The ore or other hard substanceis first passed
through an ordinary crusher, V, to the hopper
P, from whence a pipe delivers it upon the re-
volving plate B B when in-rapid motion, and
which is given by means of the gearing R and
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S by a belt upon the pulley O. I have found ] to have a mill of paymg capacity at a small

forty to fifty revolutions of the plate per min-
ute to be the most desirable rate of speed at |
~which to revolve it; yet the speed should be ]

coverned by the chma,cter of the ore to e |
reduced. Should it be very hard the speed
may be increased. The ore falling upon the
plate B when in rapid’ motion is thrown by
centrifugal force outward over the surface
of the dle C, being prevented from passing
too far by the guides L L, and, being carried
by the motion of the plate beneath thL, roll-
ers F I, is crushed or ground, and 1s, by the
same fowe which 1mpels it under the roll-
ers, still carried outward over the edge of the
dl(_, C into the gutter D, whence the secraper
- Lk carries 1t to a spout, which delivers it into
the screen T.

Some of the advantages of my machine over
those as ordinarily constructed may beenumer-
ated as follows, viz:

First, by its feeding and discharging itself

..*21Jp1dl§r by centrifugal force all packing and
‘cushioning of the ore under the rollers, which
isso detrimental to arapid pulverization, 1S pre-
vented, and by revolving the table upon which
the rollers rest a striking force can be obtained
upon the face of each 1011@1 which is increased
in proportion to the Square of the velocity ob-
tained, and consequently its grinding etfects
are increased in the same 1‘a.tio.

Second, it will reduce ore to any required
degree of fineness, and can be made to grade
its production suitable for® concentration.

Third, its grinding parts are entirely in-
closed. Its journals and bearings are all re-
mote and protected from dust or grit, thereby
preventing any cutting or heating of parts,
and obviating one great objection to dry crush-
ing, and the floating dust, which 18 so 1njuri-
ous to health, is also securely confined.

Fourth, the hard-iron die C and the shoes
G on the rollers—the wearing parts ol the ma-
chine—can be easily replaced at a trifling ex-
pense, while the first cost of the machine en-

ables proqpectors and men of moderate means i

outlay, while its total weight being but some
four tons, and its largest piece not weighing
over one thousand pounds, allows of its being
transported into the new and mountainous dis-
tricts of the interior at a small expense com-
pared with the ponderous machines now in use.

Fifth, by using a flat table on which to re-
volve the rollers the ore can be distributed un-
der and discharged from them in a most regu-
lar and thorough manner.

Having thus described my improved mill
for grinding and pulverization so as to enable
others skilled in the art to make and use the
same without further invention or experiment,
I will now proceed to state what I claim, and
desire to secure by Letters Patent—that is to
say, I do not claim as my invention revolving
rollers moved by a revolving bed, for that de-
vice is known and in use; but |

What I do claim 18—

1. The use of the guides L L, when arran ged,
as described, to insure the passage of all the
ore under the rollers, substantially as herein
specified, and for the purpose set forth.

2. The employment of the horizontal bar H,
hub I, and slotted boxes K K, or their equw
alentq for the purpose of al]owmg the roll-
ers ' I to accommodate themselves to the
varying amount of ore on the revolving plate
B and die O, substantially as described, and
for the purposes as set forth.

3. The gutter D. operated by the binders Y

Y and keys X X, in combination with the re-

volving plate B B rollers I' I¥, guides L. L, an-
nular die C, and scra,pers E, when construected
to operate in the manner specified, and for the
purposes set forth. - |

In witness whereof 1 have hereunto set my
hand and seal this 29th day of November, A. D.
1865. ' . |

S. B. PIKE. [L.8.]
Witnesses: |
C. W. M. SMITH,
T. L. MOORE.
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