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The present invention relates to improve-
ments in concentrators, and has particular
reference to a multistage concentrator for
placer gravel or the like which is very effec-
tive in raising the percentage of concen-
trates gained from a certain quantity of
placer gravel. A further object of the in-
vention is to provide a multi-stage concen-
trator of the character described with par-
ticularly effective means for agitating the
placer gravel or other material passing over
the sluice boxes of the concentrator. A fur-
ther object of the invention is to provide
sluice boxes with depressions or riffles par-
ticularly adapted to allow the heavier por-
tions of the placer gravel to be trapped in
pockets, while the waste material is allewed
to pass these pockets. A further object of
the invention is to provide a concentrator
that will handle a great amount of placer
gravel with the minimum amount of water,
said water being recovered and used over
again if found necessary. Other objects and
advantages of my device will appear as a
specification proceeds. S

The preferred form of my invention 1is
illustrated in the accompanying drawings in
which Figure 1 shows a side view of my de-
vice; Figure 2 an end view of the same;
Tigure 3 a plan view with certain portions
removed; Xigure 4 a horizontal section
taken substantially along line 4—4 of Fig-
ure 1; Figure 5 a partial horizontal section
taken substantially along line 5—5 of Fig-
ure 1; Figure 6 an enlarged detail view in
plan of the end of one of the sluice boxes;
Tigure 7 an enlarged detail in plan of an-
other part of the sluice box; and Figures 8
and 9 side views of the parts shown 1n Fig-
ures 6 and 7 rvespectively. While I have
shown only the preferred form of the in-
vention it should be understood that various
changes or modifications may be made with-
in the scope of the claims hereto attached
without departing from the spirit of the in-
vention.

The frame (1) comprises a plurality of
upright members (2) arranged in two or
more parallel rows so as to form a rectangle
and joined by means of a girder (3) en-
gaging the upper parts of the uprights,
while the lower parts are held in their rela-
tive positions by their engagement with the
base (4), and by means of horizontal mem-

bers (6). The frame may be strengthened
by means of proper braces (7).

In the frame is supported a cage (8) which
holds a plurality of sluice boxes of which
six are shown in the drawings. The cage
comprises two frames (9) and (11) disposed
in spaced relation to one another. Hach
frame consists of three uprights (12) and
a plurality of transverse members (13) se-
cured to the vertical members. On the two
uppermost transverse members (13) rests
the sluice box (14) slanting downwardly in
a forward direction. The second sluice box
(16) slants downwardly in the opposite di-
rection, and its upper end rests on the sec-
ond transverse member (13) of one of the
two frames, while its front end is adjust-
ably supported by means of rods (17) from
the uppermost transverse member (13) at
the other end, so that the rear end may be
lifted or lowered by turning the two nuts
(18) at the top end of the rods (17). Ina
similar manner is the upper end of the
sluice box (19) supported on the lowermost
transverse member (13) at the rear end of
the cage, ‘while the front end of this third
sluice box 1is supported from ‘the second
transverse member (13) by means of rods
(21) and two nuts (22). It will thus be
seen that the lower end of the two lower
sluice boxes can be adjusted to any angle or
grade that may be considered desirable for
the proper concentration of values as ma-
terial becomes finer. and water-supply re-
mains. practically the same as in sluice. (14).
It should be understood that I preferably
provide the sluice boxes in pairs as is shown
m Figure 2 so that each machine would have
two sets of sluice boxes or more which may
work simultaneously or separately.

The two frames (9) and (11) forming
the cage are supported from the girder (3)
by means of rods (23) secured to the girder
by hooks (24) and engaging perforations
(26) in plates (27) secured to the upright
members (12) of the cage. The rods have
turn buckles (28) embodied therein which
allow them to be adjusted as to length where-
by the cage may be brought to a proper
level, (which is absolutely necessary for the
concentration of submerged placer gravel),
even if the ground on which the main frame
stands should be slightly uneven.

One of the principal advantages of my
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concentrator is the means for rocking the
cage which contains the sluice boxes. Rock-
ing motion is imparted by means of rotary
wheels (29) mounted on the shaft (31)
adapted to be actuated from any suitable
means by means of a pulley or sprocket (32).
These wheels are operatively connected to
the uprights (12) of the cage by means of
connecting rods (33) pivotally engaging
pins (34) projecting from the faces of the
whegls, and, also engaging by means of bolts
(36) plates (37) projecting from the said
upright members. To enable the operator
to control the intensity of the rocking or
swinging motion, I provide a plurality of
holes™ (38) at unequal distances from the
center (39) of the wheel (29) allowing the
length of the stroke to be increased or de-
creased by changing the pin (34) from one
hole to another.”

Particular attention is called to the fol-
lowing facts: It will be noted that if a cage

suspended in the manner described herein-

above and shown in the drawings, particu-
Inrly in Figure 2, is swung laterally, the
swinging motion will be accompanied by a
tilting motion. Viewing for instance the
machine as shown in Figure 2, when the cage
is thrown to the left, the left hand side of
the same will also move downwardly due to
the fact that the rods (23) are thrown into
a position approaching a vertical line, while
the right hand side of the cage will be
raised due to the fact that the angle of the
rod (23) to a horizontal line is decreased.
And vice versa, when the cage is swung to
the right, its right hand side will drop while
its left hand side will be raised. This tilting
motion is particularly adapted to work. in
conjunction with the special kind of rifile
board provided.in my device and described
hereinafter. It will b¢ noted that the plates
(27) receiving the lower ends of the rods
(23) are provided with several perforations
(26) allowing the point of engagement to
be changed. This offers the following ad-
vantage: Where a series of sluice boxes dis-
posed: one above the other are used, it is
very desirable at times that the uppermost
sluice box handling the rougher and heavier
material be recked back and forth more vio-
lently than the lower sluice boxes. It will
be seen that my plates (27) allow the rela-
tive rocking motion of the upper sluice and
the lewer sluice to be regulated. If the
holes (26) were provided in the exact center
of the cage, the uppermost and lowermost
sluices would rock with the same intensity.
But it will be seen at a glance that as the
points of engagement are. Towered, the rock-
ing motion of the top.member will be in-
creased and of the bottom member decreased.
Since a plurality of holes (26) are.provided
for each engagement, the relative intensity
of rocling motion of the top and bottom
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members can, therefore, be adjusted to suil
conditions,

It will be noticed particularly from Fig-
re 4 that on the side of the main frame
are supported bearings (41) in which the
shaft (31) previously mentioned is jour-
naled, and which also serves as a support
for a spring (42), the tension of which mav
be adjusted by means of set screws (43) and
the extreme ends of which are adapted to
engage projections (44) extending from the
plates (37) on the cage. The fuaction of
this spring is to offer yielding vesistance to
the swinging.cage at the end of each stroke,
and to impart motion to the cage at the he-
ginning of the next stroke by means of its
tension. This spring serves to relieve the
wheel (29) from the strain of changing the
direction of the cage at the end of each
stroke, and at the same time delivers the
energy. received at the end of one strole to
the cage at the beginning of the next stroke
with very little loss of power. It also serves
to tap the cage whereby the settling of the
values in the sluice boxes is facilitated. This
spring is not in contact with the cage while
the machine is at rvest. -

Referring to the sluice boxes, it may be
first stated that in their general feafures
they decrease in depth and increase in width
from top to hottom so that the top sluice
(14).is comparatively deep and narrow caus-
ing the water to rush through the same,
while the bottom sluice (19) is comparative-
ly shallow and wide allowing the water to
move more calmly. The consiruction of the
top sluice box appears from Figure 8 from
which it will be seen that the sluice box com-
priges a bottom member (46) surrounded by
walls (47) and provided with depressions
(48) "adapted to serve as traps for the heav-
ier. particles of precious metal contained in
the placer gravel these depressions are made
triangnlar with the longest sides (49) dis-
posed transversely to the direction of the
flow of water but forming a slight angle
with a line drawn at right angles to the
sluice box, with the angles alternating in
direction. The apex of each triangle points
in the direction of the flow and the depres-
sion gains in depth toward the apex. The
apices of the various triangles are not dis-
posed on the central line but alternate, one be-
ing slightly to the left and the other slightly
to the right. Kach triangle, therefore, has
a long side, (51) and a short side (52), and
the long side is preferably reinforced by a
strip (53) preventing the water and the
placer gravel” from passing over the same
and.forcing it to pass the short side of each
triangle so that it assumes a zig-zag motion
with the dimensions preferably selected in
such a manner that the zig-zag motion of
the gravel and water caused by the arrange-
ment of the depressions or riffles coincides
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with the natural zig-zag motion imparted to

the material by the rocking motion of the
cage. At the apex of each triangle is pro-
vided a hole (54) allowing the precious
metal deposited to drop through the bottom
of the sluice box onto the next sluice box.
These holes are normally closed by means
of hinged gates (56) illustrated in Figures
7 and 9. The gates are provided at the bot-
tom of the sluice and are secured to trans-
verse pins (57) pivotally supported in the
hinged member (58) and adapted to be actu-
ated by means of an arm (59) extending up-
wardly from the pin (57) and terminating
in a transverse member (61) extending over
the top of the sluice box. A fork (62) at
the end of the transverse member (61) is
adapted to engage the longitudinal rod (63)
between two collars (64), which construc-

4 tion allows the gate to be opened and closed

by a forward or rearward motion of the
rod (63). Normally the latter rod is forced
into a gate closing position by means of
springs (66). At its end the rod (63) 1is
provided with a handle (67). The last de-
pression (68) on the uppermost sluice box
is formed slightly different from the other
depressions in so far as it presents two slant-
ing walls (69) arranged symmetrically to
the flow of water and material with slats
(1) provided behind each wall so that the
material and the water are forced through a
comparatively narrow passage whereby the
speed is increased in order to assist' screen-
ing at-end of sluice.

The second sluice box is made substan-
tially the same as the top box, while the third
box shown in detail in Figure 5 is prefer-

ably constructed slightly different. In this

box depressions (72) controlling the whole
width of the sluice box alternate with de-
pressions (78) of much smaller dimensions,
of which latter two are necessary to cover
the width of the box. This construction,
while still forcing the water and the mate-
rial into a zig-zag line, allows this line to
be less pronounced than the line of travel
in the upper boxes.

Above the upper end of the top stuice box
is provided a hopper (74) terminating in
two feeding channels (76), one for each set
of sluice boxes. The openings of the two
channels (76) are controlled by means of
sliding gates (77). Above the frame is also
mounted a large water tank (78) provided
with an outlet pipe (79) extending into close
proximity of the hopper and dividing into
two arms (81), so as to deliver the water
at the upper ends of both top sluiee boxes in
operative proximity to the discharge open-
ings of the hopper. The flow of water may
be controlled by means of suitable valves
(82) in the main pipe (79) and (83) in the
side arms of the same. The water is pref-
erably forced against a slanting wall (84)

K-

of sheet metal, which allows the water to run
off to follow the general direction of the
sluice box immediately and preventing the
accumulation or slacking up of gravel at this
point. .

Between the upper sluice box and the
hopper T preferably provide slats (86)
which carry off large rocks without allow-
ing the same to touch the riffles of the
sluice box whereby the life of the latter is
prolonged considerably. The upper sluice
box discharges on a metal grizzly (87) piv-
otally supported near its rear end on the
transverse shaft (88), with its front end
held by rods (89) suspended in angle irons
(91) secured to the side walls of the box.
The operative length of the rods (89) can
be adjusted by means of the two nuts (92)
so that the grizzly (87) may be given any
fall desired. The larger particles of placer
gravel which are without value are dis-
charged over this grizzly onto the waste
pile in the rear of the concentrator, while
the smaller and heavier particles drop
through the grizzly on the next sluice box.
The latter is constructed in substantially the
same manner as the upper box and ter-
minates in a grizzly (93) which again part-
ly discharges on the waste pile, and partly
on the lowermost sluice box. ~At the end
of this sluice box is provided a screen (94)
which allows any valuable material still
present to drop therethrough, while the
other material is passed over the extreme
edge of the lower sluice box on the waste
pile. A chute (96) is provided under the
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lowest sluice box so that any values sepa- |

rated from the placer gravel during the
process are finally collected on the chute and
may be removed therefrom by any suitable
means not shown in the drawing.

The operation of the concentrator is as
follows: The placer gravel is unloaded into
the hopper in any suitable manner and
drops through the gate on the upper sluice
box which at the same time receives water
from the tank (78). The shaft (31) being

- rotated by any suitable power, rocking mo-

tion is imparted to the whole cage as ex-
plained in the description. The big rocks
are prevented from coming in contact with
the upper sluice box by the slats (86) and
are delivered directly to the grizzly (87)
together with such finer material as is not
caught in the pockets of the depressions
(48). The finer material which is allowed
to pass through the spaces between the slats
(86) is washed over the bottom of the upper
cluice box in a zig-zag line, leaving the
particles containing precious metal in the
pockets (48) from which it may be oc-
casionally removed by opening the gates
(56). Material not entrapped in these de-
pressions and not thrown on the waste pile,
passes through the grizzly (87) on the sec-
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ond box and is subjected there to a similar
treatment travelling in the opposite direc-

tion until such portions as have not been .

trapped. by the depressions of the second
box reach the end and fall through. the
grizzly (98) onthe third box, which again
subjects the material to the same process re-
taining in its pockets anything that repre-
sents any value whatever.

I claiin

L. In a congentrator, an: oblong upright
frame, a cage having a plurality of inclined
sluice boves disposed longitudinally of the
frame and mounted therein one above the
other, hangers pivotally connected to the
frame and pivotally connected to the cage
on opposite sides at points intermediate the
middle and lower end of the cage for sus-
pending the same to rock with the trans-
verse movement progressively decreasing in
amplitude from the top to the bottom of the
cage, and means connected to the cage for

imparting transverse rocking motion there-.

to. v

2. In a concentrator, a cage having a plu-
rality of sluice boxes mounted therein one
above the other and slanting alternately in
opposite directions to provide a continuous
path for a material, with the boxes succes-
sively decreasing in depth and likewise in-
creasing in width from the. top- to the bot-

1,808,695

tom of the cage, and means for adjusting
the angle at which the sluice hoxes slant.

3. A sluice box having depressions of
triangular form increasing in depth toward
the apex of the triangle arranged therein,
with the depressions disposed so as to cause
material passing ovey the same to move in
zig-zag form.

‘4. A sluice box having depressions of tri-
angnlar form ircreasing in depth toward
the apex of the triangle arranged therein,
with the depressions disposed so as to cause
material passing over the same to move in
zig-zag form, and gates aszociated with the
depressions allowing material gathered in
the same to be dropped through the sluice
box. '

5. A sluice Box Naving depressions there-
in for gathering material, hinged' gates as-

sociated” with the depressions allowing the

material to be dropped through tlie sluice
box and a common control for the gates
comprising a rodl mounted. longitudinally
with: freedom of sliding motion and an oper-
ative connection between the rod and each
gate allowing tlie gate to be opened: and
closed by moving the rod,. having spring
means aseociated. therewith tending to main-
tain the gates in a closed condition, =

ADOLPHUS D. HINTON.



