2 Sheets—Sheet 1.

J. COLLOM.
Ore Separator.
0. 202,995. }ptented April 30, 1878.
: ;gn%
B 2.1
%.l‘.‘.' 7 j 7 %&
7 gl S si| 1
E 7'”' 7 wr“alz
AUV i B
' [ . ‘"uc ¢
7 2 ’———— —= n
7" N Ve
P —— e AN\ T ¢
- o =
7 A

a
=
'
i’
] - Ll .
[ a‘
: B
. v L
LSS kil o [0 ol oila ] (Cfe o | b Elm\\\‘:f
..7"1}
?n: “‘-:4]
il ¥4
INVENTOR: .
/@%fj/ym/
BY M

ATTORNEYS.

N. PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D C.




2 Sheets—Sheet 2.

J. COLLOM.

Ore Separator,
‘No. 202,995. Patented April 30, 1878.

ATTORNEYS.

N. PETERS, PHOTC-LITHOGRAPHER, WASHINGTON. D C




UNITED STATES

PATENT OFFICE.

JOHN COLLOM, OF GOLDEN, COLORADO.

IMPROVEMENT IN

ORE-SEPARATORS.

Specification forming part of Letters Patent No. 202,995, dated April 30, 1878 ; application filed
January 16, 1878,

To all whom it may concern.:

Beitknown thatI, JoEN CoLLoM, of Golden,
county of Jefférson, and State of Colorado,
_ have invented a new and Improved Ore-Con-

centrator, of which the following is a specifi-
cation: -

Figure 1 is a longitudinal section of my im-
proved ore-concentrator. Fig. 2 is a plan
view. TFig. 3 is a vertical transverse section
taken on line x # in Fig. 2. Figs. 4 and 5 are
detail views of portions of the apparatus.

Similar letters of reference indicate corre-
sponding parts.

My invention relates to improvements in
machinery for separating and concentrating
metalliferous ores; and it consists in a combi-
nation of devices whereby the following ad-
vantages are secured: A larger quantity of
ore can be treated in a given time; a-greater
number of sizesor grades of ore can be worked
simultaneously ; less water is used ; less valua-

ble ore is lost; the operations are less expen-

sive, and capable of more perfect control and
adjustment than has been possible with appa-
ratus heretofore in use.

Referring to the drawings, A is a frame, of
suitable size and strength to support the sever-
al parts of the machine; and B is a tank, of
wood or metal, which is divided by partitions
b b, &c., forming receptacles or pockets c.
The upper portion of the tank is further di-
vided by the transverse partitions d d, and
forming four compartments, two at each end,
for receiving the four sieves ¢ ¢! ¢? €%, and also
four compartments for the four perforated
plungers C. Flexible rubber valves €’ are
secured to the under surface of the plungers,
and close the perforations in the plungers at
every downward stroke.

The tank has four outlet-apertures, g, in the
bottom, one in each pocket. These apertures
are closed by conical valves ¢!, secured to rods
- ¢% which are connected with counterweighted
levers &, fulerumed in standards projecting
from the partitionsd. Thesecounterweighted
levers tend to keep the valves closed.

At each end of the tank B there are four
discharge-sltuices, ¢, two in each sieve-compart-
ment, for the discharge of sands; and there
are in each end of the tank two outlets, ',
controlled by sand-gates j, for the escape of
‘mixed ore. o

The outlets ¢/ are of rhombie shape, and the
sand-gates j are pivoted to standards j' that
project upward from the ends of the tank, and
have V-shaped notches corresponding in form
to one-half of one of the outlet-openings ¢/, so
that the opening may be contracted to any de-
sired degree, or closed altogether. i

At one end of the tank there are two conical
receptacles, D E, and at the other end a larger
single conical receptacle, ¥, for receiving a
portion of the products of the separation.
Along the side of the tank there is a conduit,
G, which comimunicates with the receptacle
D through a sluice or opening, /, and com-
municates with the piston-compartments
through screen-covered openings m, and is in
communication with the conical receptacle I,
and also with a curved trough, H, that is
placed above and secured to the said comca_l
receptacle. The partition b is notched, to af-
ford communication between the adjacent
plunger-compartments.

A shaft, I, is journaled in boxes » on the
standards J mounted on the tank B, and has
upon one end a pulley, o, and upon the other
a spur-pinion, p, and in it two short eranks, ¢,
are made, which are arranged at right angles
to each other, and connected with the oscillat-
ors r, which are supported by the rod »/, which
is attached to the standards J. Each oseil-
lator is connected, by a pitman, s, with one of
the cranks ¢ in the shaft 1. .

The plungers C are connected with the oscil-
lators r by rods u, that are secured to plates
2, that are bolted to the plungers, and are pro-
vided at theirupper ends with adjustable heads
w, whose side pieces are slotted to receive the
pins o/, that pass transversely through the os-
cillators », and the heads w are curved over
toward the axis of the oscillator, and provided
with adjusting-screws a’/, which bear upon the
top of the oscillators.

The curved trough H contains a seraper, B,
which consists of curved side pieces ¢’ and
cross-pieces d’. On each side of the scraper,
at opposite ends, vertical slotted ears ¢* are
secured. At the side of the slotsin these ears
notches /' are made, which receive pins g° car-
ried by the swinging arms A'. These arms are

pivoted to a frame, ¢/, which is mounted on
| the tank B, and they are connected together
"by a rod, j/, and one of them is connected, by
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a rod, &', with a crank, I, on the shaft m/, this
shaft being provided with a spur - wheel, n’,
which is engaged by the pinion p on the shaft
I. Feet o’ are formed on the sides of the ears
¢*, which rest upon the edges of the curved
trough when the scraper makes its forward
movement, and supports the scraper a short
distance above the bottom of the trough H.
‘When the scraper is moved forward by the
crank U the pins ¢’ in the swinging arms 2!
are received by the notches f’ in the ears ¢,
so that when the scraper is moved backward
it is lifted by the swinging arms, the pivots
of which are placed eccentrically in relation
to the curved trough. At the end of the stroke
of the scraper one of the feet o’ is engaged by
a spring-latch, p’, secured to the side of the
curved trough, so that when the arms ' again
move forward the scraper is retained until the
pins ¢° are disengaged from the notches f’,
when the scraper drops, and is moved forward,
carrying with it the sands flowing from the
sieveseel. The conical receptacle D is divided
by a vertical partition into two compartments,
a®at. The sluices i communicate with the com-
partment a? in the bottom of which there is
an aperture, which is closed by a conical valve,
whichisconnected, by arod, ¢°, with the weight-
ed lever A%

At the top of the receptacle E there is an
adjustable gage, E’, which is supported above
the sluices by Dolts, that pass throngh ears
formed on the receptacle and on the end of
the gage.

The sluices i, that discharge from the sieves
e ¢!, deliver the coarse sands to the curved
trough H, and the sand-discharge openings 4,
that are above the sieves e ¢!, communicate
with the compartment 1 of the conical recep-
tacle T, which is divided into compartments 1
and 2, as in case of the receptacles D E. In
the bottom of the said receptacle there are
apertures, which are closed by acounterweight-
ed valve, as in the case of the receptacles D E.

Minerals are separated by my improved ma-
chine in the tfollowing manner: The crushed
and sized crude ore, consisting, for instance,
of copper pyrites and quartz, is carried by a
current of water through suitable spouts and
delivered upon the sieves—the coarser size
upon the sieve e, the next finer on the sieve ¢!,
the next on the seive ¢, and the finest on the
sieve e—and the tank is filled with water to
within a halfinch of the top. The shaft [ is
driven by a belt running over the pulley o, and
the plungers C are moved by the cranks ¢
through the medium of the connecting-rods s,
oscillators », and rods u, having the adjusta-
ble heads w. The plungers make a quick
downward stroke, and rest while the oscilla-
tors rise until they strike the adjusting-
screws a/, when the plungers are slowly raised,
the slow motion being secured by taking the
power for the upward stroke from a point be-
tweentheirendsand pivot. Therelativelength
of the downward and upward stroke and the
périod of rest are regulated by the screws a'’,

The plungers, on being rapidly depressed—
from one hundred to one hundred and thirty
times per minute—cause the water to lift all
of the ore on the sieve at each pulsation from
one-half inch to an inch. While the striking
ends of the oscillators make a stroke of from
three to five inches, the plungers make a stroke
of from one to two inches only, the stroke of
the plungers depending on the fineness of the
ore—coarse ores requiring a longer, and fine
ores a shorter, stroke. A very rapid and com-
paratively short downstroke is essential to the
proper treatment of both coarse and fine ore,
and a slow upward stroke is necessary, espe-
cially for fine ore. The period of rest is also
important, as it allows of the settling of the
lifted ore before the oscillators, by touching
the adjusting-screws, raise the plungers.

By thisimproved device the exact motion re-
quired for the perfect separation of both coarse
and fine ores of all metals is secured. There are
two holes in each head w for receiving the ad-
justing-screw a”. For coarse ore the screw
will be placed in the outer holes, and for
fine ores in the inner holes. The perfora-
ted and valved plungers assist largely in ef-
fecting a ready and complete separation of the
minerals, as the water is allowed to pass freely
down through the plungers, thereby avoiding
all suction upon the ore on the sieve. Ore
being in this manner repeatedly lifted by the
water, the minerals arrange themselves ac-
cording to their respective specific gravities.
The pure metallic ore sinks below the earthy
matters and passes through the meshes of the
sieve, and is received by the receptacle ¢ be-
low. The pure quartz rises to the top, and
passes out through the sluices ¢ into the trough
H, also into the compartments a* &* of the re-
ceptacles D E, while the mixed ore or particles,
consisting of ore and quartz, pass out through
the sand-gates into the proper compartments
of receptacles D E F. The coarse sand that
enters the trough H is scraped out of the water
by the scraper B’. With well-classified orethere
is always more or less very fine ore, that contin-
ues suspended in the agitated water; and large
particles of rich brittle ores oflead, copper, &¢.,
by striking each other while running through
the spouts into the sieves, and while being
separated on the sieves, will become more or
less pulverized, and will produce such fine ore,
which would pass off with the sand and belost
were the gangue and water discharged together
in the usual manner. The conical receptacles
D E F are designed to prevent the loss of such
fine particles of ore. The gangue passesfrom
the sieve ¢ over the sluices 4, through a nar-
row slit into the compartment a®, while the
water does not follow the sand, but passes into
the larger upper part of the compartment a*,
and the fine ore, previously held in suspension
by the agitation of the water, will settle down
with the mixed ore, that passes into that com-
partment through the sand-gate 4, so that in
this manner the fine ore will be saved, as it
will accompany the mixed ore, when the latter
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is recrushed and concentrated by the slime-
machinery.

‘With the less-perfectly sized ore treated on
the sieve ¢® there will be a large quantity of
such fine ore passing from the sieve with the
sand. The object of the V-shaped adjustable
gage or space-contractor E’, in the upper part
of the receptacle E, is to facilitate the wash-
ing of such fine ore from the sand, and the
carrying it off with the wash-water to the
slime-machinery. By raising or lowering this
V-shaped gage, the space between it and the
top of the partition will be made wider or nar-
rower, and consequently the force of the wa-
ter passing down and up through this chan-
nel will be proportionately diminished or in-
creased ; hence it can be regulated so as to
carry off all the fine rich ore contained in the
sand. The water usedin all of the sieves will
finally escape at this place, carrying with it
much fine ore that will be saved by the slime-
machinery, but which,without this contrivance,
would be lost. When necessary, the mixed

ore from the compartments a? o’ and 1 can
run off continually through the small spouts
at the bottom of the conical receptacles to the
recrushing-mill. The water used in this con-
centrator is used repeatedly, and is purified
by settling in the trough G and in the recep-

tacles D and F, the trough G communicating
with the latter through the spaces a” under
the end of the curved trough H.

By the peculiar arrangementof the plungers
the water is continually circulated throughout
every part of the machine.

Having thus deseribed my invention, I claim
as new and desire to secure by Letters Pat-
ent— :

1. The combination of grated openings m
with the plunger-chambers, the receptacles D
E F, and the trough H, as and for the purpose
described.

2. The combination, with the plungers C, of
the rods u, plates V, adjustable heads w, and-
oscillators 7, as and for the purpose specified.

3. The combination of the conveyer B’ and
curved trough H with the tank B, containing
sieves e ¢, as herein shown and described.

4. The combination, in an ore-concentrator,
of the comparted tank B, containing sieves ¢
¢ ¢ ¢ and plungers C, the conical receptacle
D E T, the conduit G, curved trough H, and
conveyer B/, substantially as specified.

JOHN COLLOM.

Witnesses:
L. J. SMITH,
A. G. SmITH.




