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UNITED STATES

PaTeEnT OFFICE

GEORGE JOHNSTON, OF SAN FRANCISCO, CALIFORNIA.

ORE-CONCENTRATOR.

SPECIFICATION formmg part of Letters Patent No. 490,849, dated J a,nua.ry 31, 1893
| “Application filed July 95, 1891, Serial No. 200,730, (No model.)

 To all whom it may concern.
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Be 1t known that I, GEORGE JOHNSTON, a
citizen of the United States,and a resident of
the city and county of San Francisco, State
of California, have invented certain new and
useful Improvements in Ore-Concentrators;
and I do hereby declare that the following is
a full, cléar, and exact description of the same.

My invention relates to ore concentrators
of the class in which an inclined endless belt

- is earried by, and has a longitudinal move-
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ment upon, a frame to which a lateral move-

ment is imparted. The pulp from the stamp
mill is supplied to the belt by suitable feed-
ing devices, and is carried up the inclineto a

point where 1t meets a supply of water. The

combined lateral and longitudinal movement
of the belt and the agitation of the pulp and
water thus produced, causes a separation of
the pulp, the sulphurets and heavier precious
particles sinking to the bottom in contact
with the belt, a,nd the water and waste ma-
terial running down the incline and escaping
at the lower end of the belt. The sulphu-
rets pass up the incline and are carried with
the belt around the guide roller at ifs upper
end, and down through a water tank below,
Whele they are washed off and depomted
This is a general description of the operation
of the class of concentrators to which my in-

vention belongs, and its operation in general

conforms thereto.

My improvements consist, generally speak-
ing, in a novel manner of connecting the belt
frame carrying the moving belt to the sta-
tionary main frame, so as to produce an oscil-
latory motion of the former; further in means
for changing the degree of oscillation given

- to such frame; further in a flexible connec-

tion for the shaft which gives the belt its
“up hill” motion, whereby a rigid shaftis en-
abled to impart motion to gearing which is
carried by and oscillated with the belt frame;
further, in the construction of the water box
or distributer; and finally, in certain details
of construction which need not be specifically
alluded to here, but which are fully herein-

~ after described, and pointed out in theclaims,
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and areshown in the accompanying dmwmﬂfs,

in which— = -
Figure 1,is a side elevation of my concen-

tratm, Fln' 2,1s a plan view with the pulp

and water boxes removed Fig. 3, is a CrOSS-

section on the line x—ux of I‘lﬂ' 1; Fig. 4, isa

cross-section to illustrate a modlﬁcatmn in
the manner of connecting the supporting
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links; Kig. 5, representsa,nobher modification;

Fig. 6 1S a cross-section of the water box;
Fiw 7, 18 a front elevation of the same.

A represents a stationary supporting frame
of any suitable construction, but shown here
as con31st1n0' of lono'1tud1na1 stlle g—a, up-
rights a’—a’, and transverse beams a° a*

B 1s the melmed oscillating belt fx_a,me com-
posed of longitudinal side beams b—b con-
nected by cross braces &', b’ and at the ends
by the guide rollers C, O’ whloh are journaled
in movable bearmws ¢—c’ connected to the
beams b—b, and ad;ustable by means of

serews d, in order to tighten or loosen the ore

bhelt as may be required. A series of rollers
D, is journaled in the frame B, over which,
and around the rollers C, C’, passes the ore
belt B. There are some features in the con-
struction of this belt which will be herein-
after described, but at this point it is suffi-
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cient to say, tha,t it is made of suitable flexi-

ble material such as ecanvas, and may be pro-
vided with rifles on its surface if desired.
The water tank F is situated at one end of

the main frame below the high end of the

belt, and a guideroller G is journaled in hang-
ers suspended from the belt frame, so that the

roller will dip into the tank, and carry the

belt with it. The belt after leaving the tank
passes over another guide roller H which di-
rects its course to the end roller C’.

I have termed the lateral motion of the belt
frame and belt an oscillating motion, to dis-
tinguish it from the ordinary horizontal side
shake, as well as from the movement produced
by mounting the belt frame upon base rock-
ers. The horlzontal side shake is ordinarily
produced by supporting or suspending the
belt frame by vertical swinging rods, having
a parallel motion, by means of Wthh the sur-
face of the belt ma,lntmns a constant hori-
zontal plane as it shakes.

I support or suspend my belt frame by lmks

1, which may be either rigid bars, or wooden
pivoted to

or metal springs. 'These links are
the main frame and to the belt frame, and are
placed at an angle to one another (Flg 3), 8o
astoswing with anon- parallel motlon Hither
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or both the pivot bearings for these links may
be made adjustable as shown at e¢ in order
that the angle may be changed, and a greater
or less variation from the horizontal plane be
oiven the belt. 1n Fig. 3,1 have shown these
links as tending to converge downwardly.
The effect of their side swing is to give the
belt a swinging motion on an npward curve.

- But in Fig. 4 I have shown the links as tend-
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placed.

explanation.

ing to diverge downwardly—in which case the

swing of the beltison a downward curve. In
other words, any one point on the surface of
the belt moves in an arc, the direction of

‘whose curvature relatively to the horizontal,
depends upon the convergence or divergence
of the links; the amount of movement de-

pending upon the angle at which the links are
The m0d1ﬁmt10n shown in KHig. &
will be readily understood without detalled
1t consists simply in suspend-
ing the links from the upper part of the main
frame, instead of supporting them upon its
lower part. The angular relations of each
pair of oppositely placed links are preserved,
and the results obtained thereby are pr eclsely
similar to those just deseribed.

The movement of the upper part of the belt,
when the links are arranged as shown in Fig,
3, is like that of a belt supported upon rock-
ers working upon a base; but there are im-
portant ady antages attendmw my construc-
tion. Where roekers areemployed,the amount
of transverse movement out of the horizontal,
oiven to the belt, 1s constant and unchann‘mg,
becau%e it depends upon the curvature of the
rockers, and the throw of the crank which op-
erates them; and these are fixed at the time
of construoction. In my device, the adjust-
ment of the links to different angles, enables
me to change, increaseor dinminish the vertical
movement of the belt, within limits onlyfixed

by the amount of slide that can be given at the

pivotal connection of the links. Another ad-
vantage is, that the amount of lateral swing on
a curve, given to the roller suspended 1n the
water ta,nk is very much greater than .can be
oiven such a roller by means of a rocker which
WOlkS upon a pin at 1ts contact point where
the motion is very slight. I am thuas enabled
to more-thoroughly waf:h the belt in the tank,
and more effectually to clear it from the sul—
phurets some of which might otherwise escape
and be washed off by the water flowing down
the incline, and lost.

The lateral oscillation of the belt frame is
imparted by pitmen J, connected to eranks J’
upon the driving Shaft KX which is journaled
in bearings upon the stationary main frame.
The pitmen extend across the belt and are

The shaft X which carries the driving pulley
L, is connected by a belt M runuing on two

cone pulleys N, O, to the counter shatt P,

which is the driving shaft for giving the lon-
oitudinal or * up- hlll” movement to the belt.
by using these cone pulleys, 1 am enabled, by

shifting the belt M to change the speed of the
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shaft P; and to accomplish this easily, and at
the same time provide a belt tightener, I jour-
nal the shaft P in adjustable boxes I (Flﬂ‘ 1),
bv means of which the strain on the belt may
be increased or diminished as required.

The shaft which gives the longitudinal mo-
tion to the belt is composed of two parts P, P,
the latter being journaled in a bearing in the
belt frame, and having a worm ¢, engaging
with a screw gear wheel i on the journal of
the driving roller C. As the main part P of
the shaft is journaled in the stationary main
frame, while the part P’, driving roller, and
gearing must swing with the be]t frame, a
Iennth “of flexible shaftmﬂ* is interposed, and

connected by couplings +—1 to the two parts

of the shaft P. Anykind of flexible shafting
may be used but I prefer to employ a sufﬁ

ciently stiff piece of wire rope or cable, which
is well fitted for the purpose.

Journaled in the sidesof the beltframe and

alternating with the rollers D, is a series of
cones Q, mounted upon short stub axles 7.

(See Fig. 4.) The purpose of these is toturn
up the edﬂ*e of the belt as it passes over the
rollers D and thus form a continuous flange
to retain the pulp and prevent overflow at
the sides. Such cones have been used before
for the same purpose, but have always been
formed with the rollers D. The result was
that the difference in speed, produced by the
difference between the diameters of the roller
and the cone, would cause a drag on the belt,
and Its consequent wear. By making the
cones separate and independent, both cones
and rollers take simply the speed of the belt,
and there is nounequnal strain upon the latter.
. R represents the pulp box supported by
standards £ on the belt frame and shown as
provided with a series of orifices [ in front, to
distribute the pulp to the belt.

I have heretofore referred to the belt as
composed of canvas or like textile material.
In order to preserve the belt from wear and
the liability to decay, I boil orsoak the canvas
in a weak solution of glue, gelatine, or other
animal fiber, which thoroughly permeates it.
I then boil it in tan bark water, which con-
verts the gelatine into tannate of gelatine and
produces a textile fabric of grea,t dmablhty
and which also resists decay.

S, (see Ifigs. 6 and 7,) represents the water
box 51tuated in front of the pulp box, and sup-
ported by an arm [’ connected to the main
frame. The front board m of the box has its
upper edge perforated a sufficient distance
with a series of vertical holes or passages n.

| At the bottom of this series, and intersecting

| the holes composing it, is a series of horizon-
connected to the side beam of the belt frame.

tal holes or passages o, extending entirely
through the board so as to let water pass from
the interior of thebox. Each of the vertical
holes n is provided with a serew or plug p, by
means of which the water may be entirely
shut off from each passage o, or allowed to
ran freely therefrom, and otherwise regulated.
The water escaping from the holes o is conduct-
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ed to the belt, by vertical groovesor“saw cuts”

tion of the shaft to the belt, and yet permit-

g extending down to the lower edge of the [ ting the beltand its frame to osclllate the end 35
front. board the latter being beveled to a :

sharp edge r to preventthe Wa,ter from finding
its way backward along the bottom of the box
This is an exceedmﬂy cheap, simple, and ef-
fective way of constructing the water box,
and of regulating not only the amount of wa-
ter supphed to the belt, butits proper distri-
bution over the surface |
~ What I claim is:— ~

1. In combination, a belt frame, means Ior
sustaining the same (30115151:11:10' of links I at
1ts opposn:e sides pivoted to the belt frame
and the main frame to have movement later-
ally thereof only said links being permanently
set at an angle to each other, and means for
moving the fla,me on the anﬂ'ulmly arranged

| supportlnﬂ‘ links, substantially as deserlbed

20

2. In combination, a belt frame means for

supporting and dlrectlnﬂ* the movement of the

same consisting of the lmks I having move-
ment transver sely of theframe only, s md links
being set permanently at an angle to each
otherand being capable of adj ustment to vary
the said anwle, and the meansfor movmﬂ' the

frame, substantially as described.

3. In an ore concentrator, the combination
of a stationary main frame, an oscillating
belt frame carrying a longitudinally moving

belt, a shaft journaled in the main fra,me, 3
-gearing for driving the belt, and a

Hexible sec-

tIOIl in the sald shaft for transmﬁtmn* the mo- |

|

of smd flexible shaft being Journaled on the
oscillating frame’ substantially as set forth.
4, In an ore eoncentrator and in combina-

tion, a stationary main frame, a transversely

()Selllatu:wF belt frame having guide rollers for

a lonmtudma;lly movable belt, a gear wheel

connected to one of said rollers a shaft com-

posed of two rigid parts, one journaled in the

main frame, the other in the belt frame, and

connected together by a flexible sectlon, and 45'

a worm on the part of the shaft connected to
the belt frame, and engaging said gear wheel,

substantially as, and for the purposes set

forth.

5. In an ore coneentrator a Water dlstrlb- '

uting box, having its f1ont board provided

mth a series ot‘ vertical holes extending

‘partially through it, a series of horizontal
holes extendmn‘ transversely through the-

board and 1ntersectmﬂ' the vertical series, ver-
tical grooves or saw cuts and screws or plugs

40
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in the vertical holes for regulating the flow -

stantially as set forth.

of water through the horizontal holes, sub-

In testimony whereof I have hereunto af- 6o

fixed my signature, in the presence of two
witnesses, thm 18th day of July, 1891.

GEORGE J OHNSTON.
Witnesses:

L. W. SEELY
Wl R. BRYAN
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