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7o all whom it may concern:

Be it known that I, Ira T. MONELL a
citizen of the United’ States, residing at
Boulder, in the county of Boulder and State
of Colomdo, have invented certain new and
useful Improvements in Ore-Concentrators;
and T do declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art
to which it appertains to make and use the
same.

This invention relates to improvements
in ore concentrators.

One object of the invention is to pro-
vide an ore concentrator having a table
provided with an improved construction
and arrangement of riffles whereby the
greater p%rt of the sand or pulp is continu-
ously passed between the riflles and only a
sufficient quantity is retained to cushion the
mineral caught by the riffles.

Anocther object is to provide an arrange-
ment of riffles whereby the mineral will be
separated into three or more grades on a
downward inclination from the movement
of the table.

A further object is to provide an im-
proved construction of operating mechanism
for imparting the proper movement to the

table.

With these and other objects in view the
invention consists of certain novel features
of construction combination and arrange-
ment of parts as will be more fully de-
scribed and particularly pointed out in the
appended claims.

In the accompanying drawings: Figure 1
is a plan view of my 1mproved concentrator,
parts being broken away; Fig. 2 is a side
view of the same; Fig. 3 is an end view
thereof; Fig. 4 is’ a vertical section taken
on the line 44 of Fig. 2; Fig. 5 is a ver-
tical section taken on the line 5—5 of Fig.
8; Tig. 6 is a similar view on the line 6—6
of 1410 1; Fig. 7 is a sectional perspective
view of a portlon of the table; and Fig. 8
is a detail section of the table on the line
8—8 of Fig. 1. Fig. 9 is a detail perspec-
tive view of a stop finger.

In the embodiment of the invention I
provide a supporting frame comprising lon-
gitudinal sills 1 which are connected to-
gether by a series of cross sills 1% At the
opposite corners of the base portion of the
frame formed by the sills 1 and 1% are se-
cured standards. or ‘uprights. 2 which -are

connected together at’their upper ends by
longitudinal side bars 8. The bars 3 are
connected together adjacent to their oppo-
site ends by cross bars 4. To the cross bars
4 are connected the upper ends of hanger
rods 5§ and 6 which are arranged at oppo-
site corners of the frame and table. The
hangers 5 are provided to support and bal-
ance the table on the line of its movement
and also to hold the table at the proper end-
wise inclination. The hangers 6 are pro-
vided to support the table at “the proper side-
wise inclination. The hanger rods project
through slots formed in the cross bars 4 and
have their upper ends threaded to receive
tail nuts 7 whereby the rods may be adjust-
ed to support the table at the proper end-
wise and sidewise inclination, In the lower
ends of the rods 5 and 6 are formed eyes
or loops which are adapted to be loosely en-

gaged with suitable supporting hooks 8 se-.

cured to the sides of the table 9 as shown.

The table operating mechanism comprises
an operating shaft 11 which is revolubly
mounted. in suitable bearings on the main
frame of the concentrator and on said shaft
is mounted a suitable drive pulley 12 o1
other means whereby power 1s applied to
the shaft. On the shaft is also preferably
mounted a fly wheel 12/, Fixedly mounted
at a suitable position on the shaft 11 is an
eccentric 13 around which is arranged an
eccentric strap 14. To the strap 14 1s con-
nected an eccentric rod 15 the opposite end
of which is adjustably connected with a
table operating lever 16 which is pivotally
mounted in a suitable bearing bracket 17
secured to one of the cross sills of the base
frame. The end of the eccentric rod which
engages the lever 16 is threaded and on said
threaded end is arranged a tail nut 18
whereby the movement of the lever 16 by
the eccentric rod 15 may be adjusted. Fix-
edly secured at its lower end in any suitable
manner to the base portion of the main
frame is a buffer spring strip 19, the upper
end of which is connected to the upper por-
tion of the table operating lever 16 by a con-
necting bolt 20 on Whlch between the strip
and the lever 16,is. armnged an elastic cush-
ioning block 21. Secured to the outer side

of’ the ‘buffer spring 19 adjacent to and in .

position to engage the end of the table is an
elastic cushioning block 22. By thus ar-
ranging the table operating mechanism, the

.table ‘will bé pushed forwardly by the lever
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16 and the buffer spring 19 when the eccen-
tric is turned in the proper direction.

In order to bring the table to a sudden
stop when pushed forwardly by the eccen-
tric and its connecting parts and thus im-
part to the table the necessary jar or con-
cussion, I provide a concussion rod 23 the in-
ner end of which is threaded and passed
loosely through a fixed part of the table and
has on-its threaded end an adjusting nut 24
between which and the fixed portion of the
table through which the rod extends is ar-
ranged a cushioning washer 25. The outer
end of the concussion rod is also threaded
and passes through a concussion bracket 26
secured to the concussion block or beam 27
which is arranged on the base portion of the
main supporting frame and securely fas-
tened to the cross sills thereof in the line of
movement of the table as shown. On the
threaded outer end of the concussion rod is
arranged an adjusting nut 28 between which
and the adjacent side of the bracket 26 are
arranged one or more cushioning washers
29. By means of the concussion rod and the
concussion bracket the table 9 is inter-
rupted in its forward swinging movement,
imparted thereto by the eccentric operating
mechanism hereinbefore described, and a
sudden jar is thus imparted to the table

~when the latter has reached the limit of

movement or play of the concussion rod.
By providing the adjusting nuts on the op-
posite ends of the concussion rod the length
of its movement and the movement of the
table is regulated. The cushioning washers
25 and 29 on the concussion rod are provided
to take up and relieve the table of unneces-
sary vibration. The table 9 after having
been moved or swung in one direction as
just described is brought back in the oppo-
site direction by means of a retracting rod
30 one end of which is connected to the
end of the table while the opposite end of
the rod is slidably engaged with the upper
portion of the concussion bracket 26 as
shown. The outer end of the retracting rod
80 is threaded and on said threaded end is
secured a spring holding and adjusting nut
31 between which and the upper end of the
bracket 26 is arranged a coiled retracting
spring 31’. The spring 381" when thus ar-
ranged will be compressed on the forward
movement of the table by the operating lever
16 and its eccentric operating mechanism,
and after the eccentric has reached the end
of its stroke said spring will retract the
table and bring it into position to be again
acted on by the operating lever and eccen-
tric. 'When the table is thus brought back
by the spring 31’ the end of the table will
strike the concussion block 22 on the buffer
spring strip 19 thereby relieving the table
of a rigid shock. The reducing of the shock
occasioned by the retracting or return of

%

"as shown.
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the table is a very essential and important

feature in connection with the operation of

my improved table.

Connected with the base portion 1 and
side bars 8 of the supporting frame are
vertically disposed guide posts.83 which
have their inner sides arranged at an angle
parallel with the movement of the table and
on said inner sides of the bars are arranged
sheet metal wear plates 34 which are adapt-
ed to be engaged by suitable guide rollers 35
mounted in brackets 36 secured to the oppo-
site sides of the table as shown. By means
of the guide posts and rollers the table is di-
rected in its proper longitudinal movement
and is also thereby prevented from moving
laterally. .

The table 9 is preferably of the shape
shown in the drawings and has arranged
in one corner thereof a feed box or hopper
87. Arranged in and on the upper side of
the table are three sets of separating and
grading devices the first set or series of
which 1s arranged at the side and end of
the table having the feed box 37. The first
set of separating devices comprises a wide
shallow trough 88 the bottom of which on
the outer side thereof inclines gradually from
the front side of the table and is preferably
about 12 inches wide while the rear side of
the trough inclines gradually upward from
the inner end of the front side and is pref-
erably about seven and one half inches wide.
The center or deepest part of the trough is
preferably about one-fourth of an inch in
depth. The trough extends slightly more
than one-half of the length of the table and
has formed at its lower end a series of min-
eral discharging grooves 39 which are sub-
stantially V-shaped and confmunicate with
a mineral discharge opening 40 formed in
the table as shown. The trough 38 extends
parallel with the front side or edge of the
table while the mineral discharging grooves
39 are arranged diagonally thereto and
parallel with the line of movement of the
table. In the table beyond the rear side of
the trough 38 are formed a series of narrow
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channels 41 which extend into and across -

the rear inclined bottom of the trough 38 to
near the center or deepest part of the same
Arranged on the table beyond
the rear ends of the narrow channels 41 and

115

connecting with the lower side of each of

said channels are a series of short open rif-
fles 42 which project a suitable distance
above the table and are preferably tapered
from their rear toward their forward ends
as shown. The channels 41 and riffles 42 are
arranged diagonally to the length of the
trough 38 and are parallel with the line of
movement of the table.

Arranged on the forward side of the in-
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clined bottom.of the trough 38 are short -

dewatering or pulp retarding riffles 43 which

135



10

15

20

25

30

35

40

45

50

55

60

65

1,013,205

are arranged in a series in line or parallel
with the feed box, each individual riffle
being arranged parallel with the channels
41 and riffles 42 and in a direction parallel
with the line of movement of the table. The
rifiles 43 are provided to prevent the pulp
from washing too rapidly down the in-
clined bottom of the front side of the trough
38 and to permit the excess of water to pass
through and over the same. By providing
the riffles 43 a much larger or longer feed
box may be employed.

Arranged along the front edge of the table
above the front side of the trough 38 is a
fresh water discharge pipe 44 whereby fresh
water is supplied to wash the pulp across
the trough 38 and narrow channels 41 into
which the mineral will settle while the pulp
and sand will be washed over the short open
riffles 42 to the rear side of the table. The
riffles 42 serve to hold back sufficient sand
to form a cushion for the mineral along the
rear ends of the channels 41 and to break
up any excessive currents of pulp and water
thus preventing the mineral therein from
being carried over or out of the channels.
The mineral settling into the channels after
the sand has been washed therefrom in the
manner described will be gradually jarred
along in the channels toward the discharge
end thereof and will enter the mineral
grooves 39 and be conducted thereby to the
aischarge opening in the table through
which the mineral will pass into suitable
troughs or receptacles arranged to receive
the same. . '

The first set of separating devices just
described terminates in an oblique line
across the table parallel with the line of
movement thereof. At the termination of
the first set of separating devices begins a
second set the members of which are con-
structed and arranged in the same manner
as the members of first set and comprise a
main channel or trough 45 corresponding to
the trough 38 but set back a suitable distance
therefrom as shown. Cut into the table and
the rear side of the trough 45 are a series of
narrow diagonal channels 46 which corre-
spond with and are formed in the same man-
ner as the channels 41 of the first set. Con-
necting with the rear ends of the channels
46 are a series of short open riffles 47 which
correspond with the riffles 42 of the first set.
The second set of operating devices are also
provided with mineral discharge grooves 48
and an opening 49 corresponding to the
grooves 39 and opening 40 of the first set.
The second set of separating devices is also
provided with a fresh water discharge pipe
50 as shown.

The separating devices of the third and
last set are constructed and arranged simi-
larly to the members of the first two sets and
are set back a suitable distance therefrom to-

3

ward the rear edge of the table as shown.
The last set of devices comprises a main
trough 51 corresponding to the troughs 88
and 45 of the first sets and in the table and
rear side of the trough 51 are formed nar-
row obliquely arranged channels 52 which
correspond with the channels 41 and 46 of
the first and second sets. It will be noted.
that the rear side of the trough 51 is cut off
or gradually tapers and becomes narrower
toward the rear end of the table and that the
last set of separating devices have no riffles
corresponding to the riffles 42 and 47 of the
first two sets. The riffles are omitted from
the last set of devices and the rear side of
the main. channel 51 is narrowed as shown to

' provide for a rapid discharge of the sand at

this end of the table, the sand thus dis-
charged passing into the tailings trough of
the table. The last or third set of devices
is provided with mineral receiving grooves
58 which connect with the discharge end of
the table and, consequently, are not provided
with a discharge opening as the mineral
passes therefrom over the end of the table
and into a trough or receptacle provided to
receive the same. The last set of separating
devices is provided with a fresh water sup-
ply pipe 54 corresponding to the pipes 44
and 50 of the first sets.

At the rear end of each of the main lon-
gitudinal troughs of the first and second
sets of separating devices just before the
inner ends of the mineral grooves are
reached are formed cross over spaces as in-
dicated by the arrows shown in Fig. 1 of
the drawings through which the sand from
the longitudinal trough of one set of devices
passes over to the longitudinal trough of
the next set while the mineral in the sand
settles or is washed into the mineral grooves.
The width of the cross over spaces is regu-
lated by adjustably mounted stop fingers 55
which are here shown, and are preferably,
in the form of slotted plates or strips of
suitable material arranged along the rear
end of the series of mineral grooves as
shown. The plates or stop fingers 55 are
adjustably secured to the table by set screws
or other fastening devices 56.

From the foregoing description taken in
connection with the accompanying draw-
ings, the construction and operation of the
invention will be readily understood with-
out requiring a more extended explanation.

Various changes in the form, proportion
and the minor details of construction may
be resorted to without departing from the
principle or sacrificing any of the advan-
tages of this invention as defined in the
appended claims.

Having thus described my invention,
what I claim is:

1. In an ore concentrator, the combina-
tion of a table provided in its upper side
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with a series. of longitudinally disposed
troughs, the bottoms of which incline down-
wardly and inwardly from the opposite
edges thereof, said troughs being offset
from each other toward the rear side of the
table, a series of parallel channels being
formed in the bottom of the troughs ar-

ranged in line with the movement of the

table, and a series of mineral discharging
grooves and a mineral discharging opening
being provided at the rear end of each longi-
tudinal trough, a series of open riffles ar-
ranged -on the table at the rear ends of the
parallel channels, and means for vibrating
the table diagonally.

2. In an ore concentrator, the combina-
tion of a table provided in its upper side
with a series of longitudinally disposed
troughs, the bottoms of which incline down-
wardly and inwardly from the opposite
edges thereof, said troughs being offset
from each other toward the rear side of the
table, a series of parallel channels being
formed in the rear sides of the bottoms of
the troughs arranged in line with the move-
ment of the table, and a series of mineral
discharging grooves and a mineral discharg-
ing opening being provided at the rear end
of each trough, a series of short riffles ar-
ranged on the tables at the rear ends of

said parallel channels, a water discharging

pipe arranged parallel with said series of

1,013,205

riffles, a feed box arranged near the forward
end and side of the table, a series of de-
watering or pulp retaining riffles arranged
on the table adjacent to said feed box, and
means for vibrating the table diagonally.
3. In an ore concentrator, the combina-
tion of a table provided on its upper side
with a series of longitudinally disposed
troughs, the bottoms of which incline down-
wardly and inwardly from the opposite
edges thereof, said troughs being offset

from each other toward the rear side of the

table, a series of parallel channels being
formed in the rear inclined sides of the
bottom of said troughs, a series of mineral
discharging grooves,and a mineral discharg-
ing opening being provided at the rear end
of the trough, a series of riffles adjacent the
parallel channels, adjustable stop fingers ar-
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ranged at the inner end of each series of

mineral discharging grooves, whereby the
passage of the sand from one trough to the
next may be regulated and means for
vibrating the table."

In testlmony whereof T have hereunto set
my hand in presence of two subscrlblncr
witnesses.

IRA F.'MONELL.
Witnesses: o

L. J. BINCH,
Howarp Wirriams.

Copies of this patent may be obtained for five cents each, by addressing the “ Comm1ss1oner of Patents,'
Washington, D

c”
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