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To all whonv it may concern: -
Be 1t known that I, THOMAS R. (ZARNIER, a
citizen of the United States, residing at San
José,in the county of Santa Clara and State
of California, have invented certain new and
useful Improvements in Ore- Concentrators;
and I do hereby declare the following to be a
full, clear, and exact description of said inven-
tion, such as will enable others skilled in the

ro 21t to whichit mostnearly appertains to make,
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use, and practice the same.

"\I} invention relates LO animprovementin
ore-concentrators.

Heretoforein this classof inventions,where-
in the belt-frame is actuated or moved for the
purpose of facilitating the separation of the
heavy and light particles, the movementgiven
to the belt-frame has besn uniform through-
cut—that is to say, the same movement is
transmitted over the entire area of theframe.
This class of machines has been found objec-
tionable, inasmuch as, while of course the vi-
bratory movement will to a great extent ef-
fect the separation of the particles, still, not-
withstanding this, some of the sulphurets are
apt to be carried with the lighter particles,
and thus lost.

It is one of the objects of my invention to

provide an ore-concentrator of such construc-

tion that a violent agitation or vibration is
given to that end of the belt over which the
heavy particles pass, while a lighter motion
is imparted to the end of the belt over which
the lighter separated particles are carried.
Therebyin the event of anyof thesulphurets
being contained in the lighter particles they
will settle upon the belt, and, as stated, as the
movement is very slight at this point they
will not be carried with said lighter particles,
but will travel with the belt and follow the
course taken by the other and he&wer sul-
phurets.

My invention eonmsts:, first, of an ore-con-
centrator having the combination, with a belt-
frame, of means for actuating sald frame,
whereb} one end thereof will be caused to be
violently agitated or vibrated, while the other

end will have but slight movy ement imparted

thereto. |
'\IV invention further POH‘H‘%L‘% Of an 01*@-—»

| concentrator having the combination, with a

belt-frame, of means for actuating said frame,
whereby a compound longitudinal and lat-
eral movement is imparted toone end of said
frame, while a slight longitudinal movement
is imparted to the opposite end thereof; and,

' furthermore, my invention consists in various

other details of construction, as hereinafter
more fully set forth and described.
Referring to the drawings forming a part
of this application, and in which similar let-
ters of reference are used to denote corre-
sponding parts throughout the entire specifi-

cation and several views of the drawings,

Figure 1 is a longitudinal sectional view Gf
the entire mathine; ; F'ig. 2, a bottom plan view
showing the front axle bmken away, in order

to better illustrate the working of the crank-

pin; and TFig. 3, an end view in elevation,
showing the Tocation of the several parts.
The 1et‘ter A is used to represent the oufer
or supporting frame of the coneentrator,
which frame consists of the vertical and 1011-
gitudinal pieces. Between the outer frame
is secured the movable belt-frame B, which
is supported and retained in its a,d;msted pO-
sition. by means of the springs C. 1 secnre
in front of the outer frame within suitable
bearings the axle D, upon the outer ends of
which are mounted the pulley and sprocket-
wheel EE/. Mounted upon thecenter of sald
axle is the bevel-wheel E? and to one side of
this wheel. is located the small cog-wheel e,
which engages with the larger coa-wheel J O
located to uhe rear thereof and which is
mounted upon the axle 7, which T secure
within suitable bearings upon the longitudi-
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nal piecesg.g. Upon thisaxleis also mounted

the cone-shaped pulley G, whmh is connected
by means of the pulley-belt g’ with the cone-
shaped belt wheel or pulley G, which is
mounted upon the axle /i, w ‘hich is also se-
cured by means of suitable bearing gsupon the
longitudinal pieces.

To one side of the belt-wheel G , and upon
the axle 5, is mounted the small sprocket-
wheel H, which connects by means of the
+chain H’ with the larger wheel I, mounted
upon the axle I"at the rear of the outer frame.
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On each eml of this axle is mounted the 100




- sprocket-wheels J, for the purpose heremafter

10

‘more fully pomted out.

Supported between the 11p11011ts of the
outer frame upon suitable springs 1s the

‘movable belt-frame B, which frame is pro-

vided Wwith the front a,nd rear inclined bot-
tom B’ B?:. The metallic rods K K connect
said frame at its front and rear and have se-
cured therebetween the metallic plates L L/,
the front plate of which is provided with the
circular opening /, while the rear plate L’ Is
provided with the elon cgated opening I’.
The letters M M’ indicate lar ge belt-rollers

- located at the front and rear of Lhe belt-frame,
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~ the rear to the front roller.
for the tightening or loosening of the belt, 1
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the small belt-rollers w2/ m/’

the rear one being journaled somewhat lower
than the front roller, so as to cause the belt
traveling thereon to run upon an incline.

To the outer ends of the lower roller I mount

the sprocket-wheels mm, which are connected
by means of suiltable chains with the wheels

J, by means of which the rear roller is caused
to revolve by means of power imparted from

the before-described mechanism.

Within the movable belt-frame is mounted
, over which and
the end rollers the endless belt M’/ travels,
said belt running at a gradual Inecline from
In order to allow

provide the hand-wheels and screw N, which
are located at the rear of the belt-frame. The

belt M’/ is sufficiently wide to cover the entire .

opening of the movable frame, the side of

“which frame projects somewhat above the

belt, so as to provide against the falling of"

of the pulp moving thereon.

To the forward end of the movable fmme 1
locate the pulp-receptacle O, and in front of
said receptacle 1 secure the water-reser volr
O’, which is kept supplied by means of suit-
mble pipes running therein. The bottom of
said reservoir is provided with a series of

- perforations, which permit of the retained
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water flowing freely therethrough onto the

ore or pulp cmued thereunder b} means of-

the traveling belt, which passes beneath the
same.

Secured to the rear cross-piece of the outer
frame is the upwardly-projecting pin or stud

so P, the upper end of which engages with the
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elongated opening formed in the rear metal-
lic pl&te L’. To the front cross-piece of said
frame is secured within suitable bearings or
hangers attached thereto the crank-pin ¢,
adapted to engage in the circular opening of
the metallic plate L.
crank -pin has secured thereon the small
bevel-wheel R, which engages with the bevel-
wheel E?, which of necessity imparts rotary
motion to the crank-pin, and, inasmuch as
the upper end of said pin works in the me-
tallic plate L, it follows that with each throw

of the crank-pin a compound longitudinal

and side motion is imparted to the front of
the movable belt-frame, while the rear end
thereof, being limited in its motion by reason

of the stationary pin or stud working in the |

The lower end of the:
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elongated slot of the metallic plate L/, is
cgiven a slight longitudinal motion.

By the use of a concentrator constructed
in accordance with the above description the
pulp or ore containing the metal to be sepa-
rated is caused to be distributed upon the

‘belt while in rotary motion, by which 1t 1s

carried forward and eﬁposed to the action of
the waterflow, which, in connection with the

oscillatory motion of the belt and frame,

causes the separation of the lighter particles
from the heavier. The heavier particles, re-
maining upon the belt, are carried beneath

the flow of water over the front roller and

precipitated upon the ineclined bottom B/,

while the lighter or worthless particles are

carried to the rear by the downward flow of

the water and deposited upon the inclined

bottom B As the motion imparted to the
rear end of the frame and belt is very slight,
whatever of the sulphurets may be conta,med
in the lighter particles will fall and settle
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upon the belt aud, adhering thereto, will be go
carried for Wmd bene&th ‘the water-reservolir

over the forward roller,and will finally be de-
posited upon the inclined bottom B’.

Having thus fully described my invention,
what I claim as new,and desire to secure pro-
tection in by Letters Patent of the United
States, is— |

1. In an ore-concentrator, the combma‘mon |
with a belt-frame, of means f01 actuating b&ld

frame, whereby one end thereof will Dbe

caused to be violently agitated or vibrated,.

while the other end will have but slight move-
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ment imparted thereto, substantially as set

forth.

2. In an ore-concentrator, the combination,

with a belt-frame, of means for actuating said
frame, whereby a compound longitudinaland
lateral movement is imparted to one end of
said frame, while a slight longitudinal move-
ment is imparted to the opposite end thereof,
substantially as set forth.

3. In an ore-concentrator, the combination
of the water-reservoir, pulp-lecepta,c,le, end-
less traveling belt, movable belt-frame, said
frame being provided with Dbelt-rollers and
having the front and rear -inclined bottom,
and of the herein-described mechanism for
imparting a rotary and longitudinal motion
to the belt and belt-frame, substantially as

‘and for the purpose herein shown and de-

seribed.

4. Tn an ore-concentrator, the combination,
with the mounted frame prowded with a
double-inclined bottom, the cross-pieces se-
cured to the frame at its front and rear, the
plates secured between the cross-pieces, sta-
tionary pin attached to the rear of the outer
frame passing into the elongated opening of
the rear plate, and of the crank-:pin suitably
secured to the front of the outer frame en-
gaging with the aperfured front plate, so that
at each throw said pin will impart a com-
pound side and longitudinal movement to the
front portion of the concentrator-frame and
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a slight longitudinal motion to the rear end,
substa,nhally as set forth. -

5. In an ore-coneentrator, the combination,
with the movable belt- fmme,, of a vertically-
disposed crank and crank-arm mounted in
suitable bearings in the front of the machine
for actuating said frame, the lower end of
sald crank-arm carrying a bevel-gear, the
transverse front shaft having mounted upon
opposite ends thereof pulley and sprocket
wheels and having centrally mounted thereon
a bevel-gear which meshes with the bevel-
gear upon the lower end of the crank-arm,
the cog-wheel located upon said transverse
shaft to one side of the bevel-gear, the short
shaft carryihg a cog-wheel meshing with the
cog-wheel upon the forward shaft, and also
having mounted thereon a cone-shaped pul-
ley, a similar shaft located to the rear and
having mounted thereon a cone-shaped pul-
ley and a sprocket-wheel to one side thereof,
an endless belt connecting the two cone-
shaped pulleys, the rear transverse shaft
having mounted thereon end sprocket-wheels
and an intermediate sprocket-wheel, an end-
less chain connecting said intermediate
sprocket-wheel with the sprocket-wheel upon
the rear short shaft, the belt-rollers mounted
upon the front and rear of the frame, the
sprocket-wheelsto each side of the rearroller,
and the endless chains connecting the same

| with the end sprocket-wheels of the rear

transverse shaff, substantially as set forth.

6. In an ore-concentrator, the combination,
with the movable belt-frame, of the reservoir,
pulp-receptacle, front and rear inclined bot—-
tom, cross-bars secured to the bottom of said
frame at the front and rear thereof, plates
secured between said bars, the ferward one
of which is provided with a circular opening
and the rear one with an elongated siot, outer
frame or support, projecting pin or lug at-
tached to the rear of the outer frame engag-
ing with one of said plates, crank-pin secur ed
to the front of the outer frame by means of
suitable hangers adapted to engage with the
circular aperture formed in the front plate,
cear-wheel secured to the lower end of the
crank -pin engaging with the bevel-wheel,
and of the prl‘&tlnﬂ‘ mechanism for lmpart-
ing rotary motion to the c¢rank, thereby caus-
ing a compound side and 10nﬂ'1tudmal 1mo-
tlou to be imparted to the f(}l ward end of
the movable frame and a slight longitudinal
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rear movement, Subst-antially as and for the 55

parpose herein shown and described.
In testimony whereof I affix mysignature In-

the presence of two witnesses.
TITOMAS R. GARWIFR

Witnesses:
N. A. ACKER,
M. G. LLOEFLER.
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