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Jo all whom it may concern:

Be it known that I, Joux Giprox Kink-
SEY, a citizen of the United States, residing at
Carthage, in the county of Jasper and State
of Missouri, have invented a new and useful
Concentrating-Table, of which the following
is a specification.

This invention relates to conecentrating-ta-
bles. .

The objects of the invention are to im-

. prove the construction of such apparatus so
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as to require less floor-space and fewer wear-
Ing parts; to increase the capacity of the ap-
paratus and render it more efficient in opera-
tion; to provide an apparatus that will more
effectively scparate ores of low specific grav-
ity each from the other-—such as zine sulfids
and carbonates, iron pyrites, lead sulfids,
cale spar, flint, and limestone gangues; to
provide a form of concentrating-table that
will effectively save the slimes or very finely-
powdered concentrates in a thoroughly
cleaned condition; to provide an apparatus
that will handle successively coarsely-classi-
fied ores as well as slimes or finely-powdered
materials and handle large quantities of the
same, and generally to improve and simplify
apparatus of the character described.

With the above and other objects in view,
as will appear as the nature of the invention
1s better understood, the same consists in the
novel construction and combination of parts
of an ore-concentrator, as will be hereinafter
fully deseribed and claimed.

In the accompanying drawings, forming a
part of this specification, and in which like
characters of reference indicate correspond-
Ing parts, there is illustrated one form of em-
bodiment of the invention. capable of carry-
ing the same into practical operation.

In the drawings, Figure 1 1s a view in plan
of the table and certain adjunctive mechan-
ism. Fig. 2 is a similar view of the frame of
the apparatus with the table removed, show-
ing the table-actuating mechanism. Fig. 31s
a view in side elevation. Fig. 4 is a view
similar to Fig. 3 viewed from the opposite
side of the machine. Fig. 5 is a view in trans.
verse section taken on the line 5 5, Fig. 1.
Fig. 6 is a detail view, on an enlarged scale,

of a portion of the table-actuating mechan-
ism.  Kig. 7 is an edge view of one of the ta-

ble-actuating elements shown in Iig. 6. Fig.

"8 1s a view in vertical longitudinal section on

the line 8 8, Fig. 2. Fig. 9 is a sectional de-
tail view in elevation of a modified form of

frame-elevating mechanism.
vertical sectional view taken on the line 10 10,
Fig.1.  Tig. 11 is a perspective detail view of
a portion of the table-vibrating mechanism.
Fig. 12 is a perspective detail view of one of
the riffles.  Fig. 13 is a similar view of a modi-
fied form of riffle. Fig. 14 is a perspective
detail view of one of the spacing elements that
are interposed between the riffles.

The base of the apparatus comprises a pair
of longitudinal parallel beams 1, which are
connected by a pair of cross-beams 2 to ren-
der this part of the apparatus rigid, there be-
ing as many of these base-beams employed
as may be necessary.

Hinged to one side of the base is the superr
structure carrying a table and its actuating
mechanism. This superstructure consists of
four longitudinal beams 3, 4, 5, and 6 and
pairs of transverse beams 7,8,9,10, 11, 12,
13, and 14, the latter serving to connect the
beams 3 and 4 and render them rigid.  This
form of superstructure has been found thor-
oughly eflicient in use and is one that will
generally be preferred; but it is to be under-
stood that the arrangement, shown may. be
varied, if found necessary lor desirable, and
still be within the scope of the invention.
The beams 3 and 4 are supported on the
beams 5 and 6 by pairs of uprights 16, (shown
in Figs. 3 and 4,) which will generally corre-
spond in number with the cross-beams, al-
though a fewer number may be employed, if
preferred.

Arranged above the supersiructure is a ta-
ble 17, which forms one of the essential ele-
ments of the present invention, the principal
feature of which resides in the novel ar-
rangement of riffles and spacers employed.
The table may be constructed of any ma-
terial, preferably of wood, and is supported
upon longitudinal beams  or sill-pieces 18,
19, and 20, these latter being mounted for
reciprocatory movement upon pairs of arms
21, 22, and 23, the upper ends of which are
connected with the longitudinal beams 18 20
by means of cross-rods 24, that pass through
the series of beams 18 and 20 and CATTY on
their outer ends nuts 25 to hold the arms
against accidental separation from the bars.
The lower ends of the arms work upon bars
26, which extend through the longitudinal
beams 5 and 6 and carry on their outer ends
nuts 27, that operate to hold the bars in posi-
tion.

As is necessary with machines of this chaz-

Fig. 10 is a
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acter, the table must be tilted transversely at
varying angles according to the material be-
ing operated upon, and to effect this result
the superstructure is hinged to one of the lon-
eitudinal beams 1 at 28, and the beam 6 car-
res a series of adjusting-screws 29, which
work in flanged nuts 30, carried by the beam
6, and engage at their lower ends with seatis
31, seated in sockets in one of the beams 1,
the upper ends of the screws being provided
with hand-wheels 32 to facilitate turning. It
will be seen that by moving the adjusting-
screws 29 the proper tilt of the table may be
effected to secure the results designed.
Tnstead of employing screws for adjusting
the table, as shown in Figs. 3, 4, and 5, a
double toggle may be employed, as shown in
Tig. 9, consisting of two toggle-links 33, the
upper ends of which engage sockets 34 and
35, carried, respectively, by the inner sides of
the beams 1 and 4 and the lower ends of
which engage sockets formed in a head or nut
36, which is provided with a threaded orifice
that is engaged by the inner end of a screw
37, working in a plate 38, secured to the
beams 4 and 6, the outer end of the screw
having combined with it a hand-wheel 39 to
effect its turning.” Of course there will be
two or more of these adjusting elements com-
bined with the apparatus. . It will be seen

that by turning the hand-wheel in one direc-

tion the head or nut will be moved toward
the outer side of the superstructure, thereby
straightening the links and causing the sec-
tions of the superstructure to be separated,
and upon a reverse movement of the hand-
wheel the links will assume an angular posi-
tion relatively to each other, and thus allow
the superstructure to lower. The beams 18
20, supporting the table, are somewhat wider
at their upper than at their lower sides, pref-
erably by about three-quarters of an inch, so
that when the parts of the superstructure as-
sume a horizontal position the table will still
have a slight inclize.

The novelty of the riffles 40 resides in the
fact that they are curved, as shown in Fig.
12, and, as shown in Fig. 1 at the feed end of
the table, the riffles are relatively high and
narrow at the feed end of the table and rela-
tively low and broad at the discharge end,
this arrangement being adopted in order to
cause the finer concentrates to be caught at
their initial entry, and thus greatly reduce
the resistance to discharge toward the oppo-
site end of the table. This is also true of the
modification shown in Fig. 13, in which the
riffle is angular and the angle will be disposed

approximately at the center of the table, so.

that when the machine is in operation the
flow of the water and ore will be downhill
substantially to the center of the table and
uphill to its discharge end, thereby increasing
the capacity of the machine in that more
equal disposition is made of the bulk of
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gangue. In other words, the initial down-
ward inclination of the riffles causes the ma-
terial under treatment to quickly spread out
and prevent choking of the passages between
theriflles, while the upward terminal inclina- 7o
tion of the rifles tends to retard the move-
ment of the material longitudinally of the
table for the purpose of retaining the same as
long as possible upon the table to effect a

. more thorough separation of the values there- 75

from. Interposed between the riffles are
strips 41, of linoleum, rubber, or wood, that
closely fit between and operate to space the
riffles. ‘These spacing-strips are of the same

“thickness throughout, but of course gradu- 8o

ally decrease in width from the feed to the
discharge end of the table and are thus in ar-
rangement the opposite of the riffles, the ob-
ject of this disposition being that at the feed
end the riffles will present obstructions to the 35
ore or material being fed to the table, these
obstructions gradually decreasing according

to the discharge, where the spacers and the
riffles both occupy the same place, and there-
by remove practically all obstructions to dis- 9o
charge.

Combined with the feed end of the table is
an extension 42, into which the feed of mate-
rial and water first enter, this extension be-
ing provided with riffles 43, commensurate g5
in height with the riffles 40, the object of this
extension being to catch the fine concentrates
before they pass to the table proper and are
thus kept from mixing with the other concen-
trates farther down the table, as would other- roo
wise be the case, and by this initial separa-
tion a more rapid conservation of the concen-
trates may be secured than otherwise. The
riffles 43 bave linoleum or wooden spacers 44
between them similar to those between the 105
riffles 40. The extension 42, as also the feed
end and back end of the table, has an up-
standing flange 45, which will serve to pre-
vent the materials from working off the table,
and the discharge end of the table is provided 110
with a downturped flange 46, as clearly shown
in Fig. 5, the latter flange serving as a mMeans .
for directing the materials to a trough pres-
ently to be described.

The means for imparting reciprocatory 115
movement to the table comprises a crank-
shaft 47, working in bearings 48, adjustably
mounted in brackets 49, secured to the pair
of cross-beams 7, the brackets being provided
with a head-plate 50, through which project 120
bolts 51 for securing it to the beam. There
are two of these brackets provided, and each-
is a counterpart of the other, so that a de-
scription of one will serve for both. Tn order
to vary the movement of the table to adapt 125
the machine for handling ores of different
characters, it is essential that the shaft 47
should be adjustable to and from the super-
structure, and to effect this result the

bracket has combined with it two upstand- 1;0
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ing ears 52, provided with longitudinally-
threaded orifices that are engaged by jam-
bolts 53, which bear at their inner ends
against a bearing 48. In addition to these
jam-bolts there is combined with the bearing
a pair of locking-bolts 54, that project
through the bearing and carry at their outer
ends nuts 55, the openings 56 in the bracket
through which the bolts 54 pass being oblong
to permit desired adjustment. It will be
seen that by loosening one pair of the jam-
bolts 53 and tightening the other the hear-
ings 48 may be moved longitudinally of the
brackets for the purpose stated. Com-
bined with the crank-shaft is one end of 4 pit-
man-rod 57, to the other end of which is con-
nected one end of a shaft 58, mounted in bear-
ings 59, secured to the upper sides of the
cross-beams 8 and 9, the other end of the
shaft 58 having combined with it a head 60,
provided on opposite sides with sockets 61,
that are engaged by the inner ends of a pair
of toggle-links 62, the outer ends of which en-
gage sockets 63 in a pair of toggle-levers 64,
journaled upon stud-bolts 65, extending
through the cross-beam 10, a wear-plate 66
disposed beneath the toggle-levers operating
The shorter
members 67 of the toggle-levers are provided
with sockets 68, that are engaged by the
outer ends of a pair of toggle-links 69, the in-
ner ends of which engage with sockets formed
in a head 70, carried by one end of a shaft 71,
the other end of which is secured in a casting
72, bolted to the under side of the beam 19,
The shaft 71 works in journal-boxes 73, se-
cured to the upper sides of the beams 11 and
12, and carries a coiled spring 74, one end of
which bears against a head 75 on the casting
72 and in which it is rigidly secured and the
other end against one of the bearings 73, as
clearly shown in Fig. 2. It will be seen that
when the crank-shaft 47 is turned in the
appropriate direction the links 62 will be
straightened out, thereby causing the links
69 to approach each other, with the result
that inward movement is imparted to the
shaft 71,-moving the table in one direction by
draft on the casting 72, and as soon as the
crank passes its center and starts upon its re-
turn the links 64 will be caused to approach
each other, whereupon the spring 74 will
break the joints of the two sets of toggle-
cause a sharp and quick return re-
ciprocatory movement to thetable. In other
words, the movement of the table in one di-
rection or toward the driving mechanism is
slow, while the return movement is rapid, and
by this jumping or shaking action a rapid
and proper separation of the concentratas is
secured and clogging of the screen is obviated.

In handling a large quantity of ore, es-
pecially when the same is rich in concen-
trates, there is a tendency for the clean con-
centrates to come off or be separated at a
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point from four to six feet from the end of the

table, and it is a desideratum to catch these
rich concentrates in order to avoid re-
handling, which generally occurs where the
concentrates are & second time submitted to
the table for treatment. To secure this re-

sult, there is combined with the lower side of-

the table a trough 76, divided into a plu-
rality of pockets by partitions 7 8, the bottom
of each pocket having a discharge-opening
79. Combined with this trough is a longi-
tudinally-adjustable screen _
with a handle 81, by which it may be ad-
justed relatively to the trough 76, and upon
this screen the concentrates will fall from the
lower side of the table, the water being
allowed to pass from the different compart-
ments and escape through the openings
therein. Disposed beneath the trough at its

upper end and where the compartments are.

arranged in the trough is an ore-box 82, into
which falls the ore that is carried over with
the concentrates, the trough being divided
mto a plurality of compartments, although,
if preferred, it may be a single chamber, and
the ore that passes to this box may be re-
moved and re-treated or discharged, as may
be preferred. By adjusting the screen 80
relatively to the trough 76 a most effective
saving of the concentrates may be secured.
As shown in Fig. 4, the trough 76 is inclined,
so that the water that escapes from the con-
centrates may be discharged toward the
lower end of the apparatus. '

The extension 42 is advantageous, because
it first receives the material fed to the ma-
chine. The riffles or strips thereon form
grooves therebetween which are compara-
tively wide and deep, and therefore before
the material reaches the table proper from
the extension the ore -and heavy particles as
a result of the movement of the table find
their way under the gangue or like particles
and are held in these grooves on the exten-
sion and in the grooves communicating
therewith on the upper portion of the trans.
versely-inclined table. They are therefore
kept from spreading too much at the feed end
when first discharged thereon, thus greatly
Increasing the capacity and efficiency of the
apparatus. The extension 42 serves the
same purpose as would the elongation of the
entire table, but is advantageous in that it
requires no greater floor-space, because it
merely projects back of the pulley and the
mechanism adjacent thereto. Moreover,
this extension possesses advantages, because
should the ore be discharged over a wide sur-
face when fed to the table and before it
could find its way under the gangue in the
grooves, as hereinbefore explained, the
cleaned ore would not be discharged over as
wide a surface at the discharge end as other-
wise and the capacity of the machine will
thus be greatly reduced.
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By providing riffles which have a descend-
ing slope from the feed end and an ascending
slope to the discharge end the travel of the
material over the table is hastened and the
disposition of the gangue Is rendered more
rapid, leaving principally the ore proper in

-the grooves of the reduced area where they

can be more effectually acted upon by the
smoothly transversely flowing water.
Tt will be seen from the foregoing descrip-

‘tion that although the apparatus of this in-

vention is exceedingly simple in construction,
that it combines I a novel and practical
manner all of the elements necessary for the
provision of a thoroughly and efficient de-
vice, and, moreover, that by the manner in
which the parts are constructed and assem-
bled that liability of derangement in use is
reduced to a minimum.

Having thus described the invention, what
is claimed is—

1. An ore-separator comprising a concen-
trating-table which is transversely inclined
to the vertical and has an extension at its
feed end, a series of straight parallel riffles
disposed longitudinally upon the extension,
g series of longitudinal riffles upon the table
and inclined downwardly from the feed end
of the table and inclined upwardly toward

the discharge end of the table, certain of said

riffles constituting continuations of the
straight riffles on the extension, and means
for shaking the table.

2. An ore-separator comprising a concen-
trating-table which is transversely inclined

to the vertical and has an extension at its
feed end, a series of straight parallel riffles

831,007

disposed upon the extension, & series of lon-
gitudinal riffles upon the table and inclined
downwardly from the feed end of the table
and inclined upwardly toward the discharge
end of the table, certain of said riffles con-
stituting continuations of the straight riffles
on. the extension, a trough at the lower edge
of the table and having compartments adja-
cent the discharge end of the table, said com-
partments being provided with outlets, a
Jongitudinally-adjustable screen within the
trough, and means for shaking the table.

3. In an ore-separator the combination
with a base, a superstructure thereon, and
means for adjusting the superstructure to &
desired angle in relation to the base; of an
elongated table mounted upon the super-
structure and disposed at an incline to the
horizontal, an extension at the feed end of

‘the table, riffles disposed longitudinally of
"the extension, riffles upon

the table and in-
clined downwardly from the feed end thereof
and upwardly toward the discharge end

40
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thereof, certain of said riffles constituting .

continuations of the riffles upon the exten-
sion, said downwardly and upwardly extend-
ing riffles diminishing in height and increas-
ing in width toward the discharge end of the
table, and means for shaking the table.

Tn testimony that I claim the foregoing as
my own I have hereto affixed my signature

in'the presence of two witnesses.

JOHN GIDEON KIRKSEY.

Witnesses:
J~o. H. SPENCER,
Epw. C. PFENNING.

65



