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To all whom it may concern: :

Be it known that I, KarrL SExx, a citizen -

of the United States, residing at Alameda,
in the county of Alameda and State of Cali-
fornia, have invented new and useful Ini-
provements in Pan-Motion Concentrating-
Tables, of which the following is a specifi-
cation. -

This invention relates to concentrating

machinery, and particularly to an apparatus-
for concentrating niaterials according to

their specific gravities: the apparatus in-
cluding*a table having a_pan motion.
-Many forms of mineral concentrators have
been provided in which some portion of the
apparatus is given a reciprocating, oscillat-
mg or other vibratory movement, the effect

of which' is to segregate the components of

a mineral pulp into classes of different spe-
cific gravities. Apparatus’involving a shak-
ing movement as now designed requires =z
very large amount of floor space, consumes
a great deal of power and is not as efficient
as 1 desired.

The object of the present invention is to
provide a concentrating apparatus having
a table in combination with .which there is

2 mechanism capable of transmitting to the
table a movement of sufficient amplitude to

amply segregate the several constituents of
the ore, and which apparatus is also pro-
vided for the purpose of greatly reducing
the necessary floor area for a machine of
certain capacity; and to further provide a
concenirating table, the ore carrying” part
of which is given such a peculiar movement

~ that in a given length of time tlie ore par-
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ticles are compelled to travel a distance far

‘greater than at present possible by machines

now in use.

The invention consists of. the parts and
the construction and combination of parts
as hereinafter more fully described . and
claimed, having reference to the accompany-
ing drawings, in which—

Figure 1 is a plan view of the improved
table. Fig. 21is a side elevation of the same.
Fig. 3 is an enlarged detail view of the table
actuating ‘mechanism. Tig. 4 is a diagram
representing a movement of the concentrate
in one cycle of the ‘table movement. Fig.

e

5 is a diagram representing the path of

- movement of the table 1n sne cycle.. Tig. ¢

is a sectional defail of the table adiustine
device. . ; ,
In. the illustrated embodiment of my in:

vention, 2 represents a table of suitable pro-
portions, the upper surface of which may
be provided with riffles 3. The table is here
shown as flexibly connected to and supported

60

above a transversely movable frame 4 by -

supporting links 5. The links 5, of which
there may be a suitable number, are here
shown as connected upon each side of the
table 2 to pivots 6 in appropriate hangers
or bearings 7; the lower ends of the sup-
porting links 5 being connected by pivots
8 to appropriate brackets 9 fastened to or
fornmed upon the side rails of the frame 4.
The table 2 is adapted to have a longitudi-
nal movement relative to the frame 4; this.
movenent being permitted by the swinging
of the links 5 upon the pivots 8 of the frame
4. The frame 4, which may be of suitable
design and proportions, is supported for
transverse oscillation by suitable suspend-
ing links 10, the upper ends of which are
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mounted upon supporting shafts or pivots 11"

which are provided in uprights 12 on each
side of the front and rear ends of the frame
4. The lower ends of the suspending links
10 are mounted upon pivets or shafts 13 in
suitable brackets or bearings 14 on the
frame 4. ' o
The table-carrying frame 4 is adapted to
have a lateral or transverse reciprocatory
movement which is imparted thereto by
connecting. rods 15, suitably connected to
the table 2. The outer ends of the connect-
ing rods 15 are mounted upon eccentrics.16
which are appropriately secured upon a
driving shaft 17 mounted in appropriate
bearings 18 on the standards 1 on one side
of the apparatus. Power is transmitted to
the shaft 17 from any suitable source cof
power by means of ‘a suitable driving mem-
ber on pulley 19 secured on the shaft.  When
the shaft 17 is in operdtion, the eccentrics
16, which may be designed to give a desired
lateral stroke to the frame 4, (and in prac-
tice it has been found that a 14 inch total
side shake is sufficient) and the superposed
table 2 will all be simultaneously shifted
laterally and return to the starting point at
a complete revolution of the eccentrics 16.
For the purpose of transmitting to the
table 2 a longitudinal, reciprocatory move-
ment, there is mounted upon the shafi, 17 a
crank or eccentric which is connected fog
universal movement by the link 21, the up-
per end of whiclris connected by a ball joint
22 to a lever 23 secured upon the transverse
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chaft 24. The shaft 24 is mounted in suit-
able bearings 25 at the ends of the frame 4,
and by reason of the universal joints by
which the link 21 is connected to the crank
20 and the arm 23, the lateral movement of
the table frame 4 is not intevfered with by
the rotation of the crank 20 and the oscilla-
tion of the rocker-shatt 24.

Ad a suitable lecation on the rocker-shaft
94 1is secured a rocker-arm or lever 25* which
hiaz one end connected to a link 26 extending
toward the table 2 and slidable through a
bearing 27 fastened thereon. The link 26,
which i connected to the lever arm 25° by
a pivot or stud 28, is of sufficient length to
project well past the bearing 27. The pro-
jecting portion is surronnded by an expansi-
ble spring 20 reacting against an adjustable
mat or other device 30 at the end of the
Tink 26.

TWhen the sha {17 is rotating, a side shake
i« given to table-supporting frame 4 and at
the same fime the crank 20 oscillates the
rocker-shaft 24, which in turn, by means of
its connection 26. will move the table 2 end-
wise, the operation being that when the le-
ver arm 25* moves forward it pulls on the
link 26, vesisted by the spring 20 interposed
hetween the deviee 30 on the end of the link
96 and the bearing 27 against which the
spring 29 reacts; the pull on the link 26
moving the table 2 forwardly until it is in-
terrupted in its forward movement by the
engagement of a device 31, here represented
ws o roller mounted in the bearing 27 at the
forward end of the fraine 4. The voller 81
in moving forward approaches and abuts
a fixed and rigid buffer 52, which may he of
yieldable material, as rubber, which is sup-
ported in a {ransverse beam 33 rigidly con-
nected To {he standavds 12 at the forward
end of the apparatus.

Manifestly any desived amount of for-
ward and retarn movement may be impart-
ed to the table 2. Tt is found in practice
that an endwise movement of 1} inches is
ample and sufficient to produce the desired
concentration of the pulp or ores flowing
on the surface of the table 2. It will thus
he seen that the table 2 is given an endwise
movement by reason of its conmection with
the rocker-shaft 24 and the carrying-frame
4 is given u side shake by reason of its con-

nection with the shaft 17 through means |
of the connecting or cccentric rods 15 and |

the eccentrics 16. If the side shake 1s ad-
justed to equal 13 inches and the end shake
of the table 2 is equal to 13 inches, then if
the paris 2 and 4 be adjusted in a given po-
sition or relation, every part of the table 2
will ‘move in a perfect circle of 1% inches
diameter. - Preferably the parts are so ar-

rdnged, relatively, that when thie table 2 is

in the cedter of ils sidewise movement, at-

which time the eccentric 16 will be at its

-2, and the forward movement of the

ang crank 20, vertically, above the center of

1,058,305

lowermost point of revolution below the
shaft 17, the table 2 will be at the rearmost
point of its endiwise movemer! and the crank
30 will be at its lowermost point of rotation
relative to shaft 17, Then when the shaft
revolves, as indicated by the arrow, ¥ig. 2,
the frame 4 and its superposed table 2 will
move simultaneously in the direction indi-
cated at b in the diagram, Fig. 4.

While the eccentric 16 is moving from 1its
lowermost to its uppermost position. vela-
tive to the shaft 17, representing a half rev-
olution of the latter, the table-carrying
frame 4 and the table 2 will have started
from and returned to the center of their
side shake while the rocker-shaft 24 will
have been oscillated by the one half revolu-
tion of the shaft 17 as the crank 20 moves
from its lowermost to its uppermost pomt
of vevolution relative to the shaft 17. This
upward movement of the crank 20 oseillates
the rocker-shaft 24 wo that the link 26 will
pull the table 2 forwardly the desived dis-
tance. ‘

The combined side movement, beginning lg,
2t the central point of the frame £ and table .
fable 2
results in giving to the latter a movement
closely approximating o true semicircle be-
ginning at the rearniost point of movement g3
of he table 2 and swinging sidewise and
forwardly during the half revolution of the
chalt 17 which will swing the eccenivie 16
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the shaft. Furthér continued revoluiion of
the <haft 17 turns the eccentric 14 on the
other lalfd of vevolution =o thal the {a
carrying frame 4 is carried from i
position to the oppost:
movement and back aain.
downward travel of the crank 20 for the v
maining hal? of revolution will oscillate the
vocker-shaft 24 to force the link 28 rear
ward, when, by reason of the engagems
an adjustable nut 267 the table 2 will be
forced backward. 7

During one complete revolution «i the
shaft 17 and the eccentrics 15 the :
will be moved from a central position, i
evaily, to one side % of an inch, then ba

ot

© 108

' again from the maximum side movement 14

inches in the opposite direction, and then
return to the point of star’ -2, represeniing
the center of movement of the table indi-
ated, as at o, Figs. 5 and 4. The combined
side shake of the carry-frame 4 with the end
shake of the superpose table 2 results in im-
parting to the table 2 an approximately com-
plete cireular inovement during ong revolu-
Hion of the shaft 17. This movemént alone. 135
given to the table would not efiiciently sep-

a ate or feed the concentl'ates_from the ore .

fed to.the table through means of a dis-

tributer 34, Fig. 2, which is mounted above

aud transverse the i:able 9 and connected © 130

120
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the frame 4 so that the distributer 34 is also
given a side shake uniformly with the car-
rying-frame 4. ’ ‘

It is for the purpose of causing the ad-
vance of separation of the heavy values from
the ore'fed to the table that the buffer 32
is interposed, so that as the table 2 is moved
forwardly and reaches its limit of forward

-movement, the device or roller 31 will en-

counter the buffer 2, thus impeding further
forward movement of the table 2, this being

permitted without effecting the total move-

ment of the link 26 by reason of the com-
pression of the spring 29.

In actual practice, the table 2 is allowed
to make an almost complete circular orbit
without interference of the buffer 32, but as
the table 2 approaches its forward limit of

“movement the parts are so adjustable that

the roller 31 will engage the buffer 32'in suf-
ficient time so that the side movement of
the table 2 will eause the roller 81 to xoll for
a short. distance, indieated at e, Fig. 5, on the
buffer 32, In other words, the table instead
of having a true circular motion has a mo-
tion nearly circular with a straight line ¢,
Fig. 3, at one side which is produced at the
end of the forward portion of the movement
of the table. . ‘
The movement of the pulp, during. the
operation-of the table & is clearly indicated
in Fig. 4 in which the semicireular, dia-
grammatic line ¢ represents the forward
and side movement, combined, of the table
9 reproducing s semicivcular path which
terpunates approximate the forward limit
of movement of the table 2 when the roller
31 engages the buffer 32 and checks the
movement of the table 2. This sudden
checking of the table’s forward motion
causes the concentrated particles on the
surface’ of the table to be projected for-
Wardly due to their momentum while the
table 1s traversing a straight path ¢, Fig. 3.
As the return moventent of the table 2 starts
and the roller 81 leaves the buffer 32, all
of the heavy particles.on the table will be
carried back uniformly in the path ¢, Fig.
4, resting upon and moving with the table.
It will be seen that by reason of the sub-
stantial connections between the carrier or
frame 4 and the table 2 that these members
will mbdve sidewise, uniformly, when actu-

-ated by the %ecentric 16 and that the sup-

o

porting links 5 will permit the table 2 to
move endwise relative to the frame 4 when
actuated by the link 26. The combined
side shake and endivise movement of the

table give fo the latter n movement which-|

is substantially. circular throughout except
at one portion which-is slightly fattened;
this being due to the abutment of the table
roller 31 against the stationary buffer 32.
While every point in the surface of the
table 2 swings in. a substantially circular

i :

orbit yet the path of travel through which a
grain or particle of concentrate moves is
vepresented in Fig. 4 by two oppositely dis-
posed but -diametrically offset semicircles.
Thus practically all concentrate beginning
its path at the end of the arc d will be car-
ried -in a semicircular line sidewise and
forward simultaneously until the, table 'is
abruptly stopped by reason of the engage-
ment of its roller 31 with the stop strmcture
32, at which instant the forward niomentum
of+the concentrates will cause their forward
projection, indicated as at f, Fig. 4.. ‘At the
time the rearward or return movement of the
table 2 is started, the concentrates will have
become inert and will be carried backwardly
with the table in a path represented by the

‘are e, IMig. 4, in which the poiut ¢ represents

the center position
its side shake. .

One of the important features of this in-
vention to which attention.is particularly
called is that since every point on the sur-
face of the table 2 is carried substantially
in a circle whese diameter is 13 inches, all’
of the pulp on the table is for each revo-
lation of the shaft 17 carried in a path, the
length of which is approximately equal to
the circumference of the 13 inch circle;
whereas in contradistinetion to many forms
of concentrators now used, an endwise shake
is imparted to the table; the movement of
the particles being limited to the direct
amount of throw or stroke of- the table.
Thus it will be. seen that T am. enabled te
use a comparatively short and narrow table
and give to it & desired movement endwise
and sidewige, the resulting line of which at
every point produces substantially a cnrve,
the length of which is approximfately equal
to the circumference of 'a circle of 1% inches
in diameter. At each forward reciprocation
of the table 2 the mass of concentrates set-
tling on its surface will be projected for-
wardly at the instant the table is abruptly
stopped 'in its forward. movement; the con-
centrates being projected at each movement

of the table 2 relative-

-a slight distance s6 that by the time the

ore has settled upon the table the succes-
sive jolts incurred by the particles at the
stopping of the table feeds the concentrates
forwardly while the lighter portion of the
pulp or material fed to the table is washed
downwardly toward the rear of the table
which isrshown as slightly inclined, being
higher at its front end. - Wash water may
be admitted to the apparatus through a
suitable distributer 33 attached to the for-
rard standards 12. Sl
Tt is well known that the loss of efficiency
in reciprocating concentrators is largely due
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to the fact that particles of the concentrates

known as “fines” are frequently coated
with a sticky or slimy substance, and un-
less these are washed from the included par-
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will be carried
This is avoided in
the present forming upon or
pm‘»idmﬂ' the table with vifles 3 which are
ada ptf\n to cateh pmlcies of unm mclun-
ing values, and the continued flow of wash
atrw m"m the table, com bined wﬂh the pan
motion of the latter, canses the particles of
CORe ;nwme and palo to 1)9 thor OUOhIV agi”
tated -and scoured, thersby vemoving the
slime ;from the particles or values. “Once
the concenirates or values. have been thor-
sughly cleansed, due to their agitation "m
the pan motion of the table, the harhd wil
then bes o ‘OJECLQd_ forwardly from rifile to
riffle by the cons tant 3011,1113 of the £ b]e and
finally dischargéd from the forward .end
into a suitable launder not ghown.
The inclination of the table 2 may be va-
vied readily to suit conditions Dy means of
the links 10 at the rear or low end of the
table; these links heing threased at their

jwars

npper ends al 107 and extending tlivongh
hubs ‘or cellars 137 on th pivots 13, The
threaded Hons 107 the links 10 ave

adapted to receive nut
ad’\'amm or receded ]
given amount to shoxt gmen t
pendmu «Johmm of the links 10 below .he
hubs 137, By this means an ¢ ‘Pmﬂlv caye-
ful and accurate adjustment of the slant of
the table may be produced.

Having this deqcr'be(i my invention, what
T elaim and desive to sective by Lotters Pat-

Uv'P s o

r\(l;

» which may be

LN RN

em 18—
The combination with a concentraiing
‘m‘me and supports upon w hich 1£ 18 ca omlﬂ
of movement in u Sin 18 iﬂ pmn of sccentrics

ble bl]‘l;:« COnNec-

upon a horizontall
ﬂd the side of

tions between sa
the table, a shaft

3,308
the tal 1 aving a T'Oﬁlrm arm and a link
connbetin q ssm avm with the u@h,, a

zontally disposed arm fix (’; to the ¢
said kh,m:. an eccentric carried by the Srst
named shaft, and a link comwcfmo the arm
and the eccentric.

The combination with-a concentrating
tub]e and -snpooztk upon which it 1s ca owl"
of movement 1o a single plane, of eccentrics
upon a horjmnmﬂv revoluble sha s, connec-
plom between gaid eccentrics and the side- of
the table, a shaft parallel with the Yes
the table having a vocker arm-and a
connecting said arm with the table; a ho;
zonta Uv/(h sposed arm fixed to,the ﬂnﬂ
said shafts an eccentric carried b; the £
named shaft, and a link connecting the arm
and the eccentric, said link having globular
sockets fitting corvresponding ends of, the
crank and mcke - arms, fo allow a horizontal
civcular movement of the table.

3. I a coneentr z‘mx, a horizontally sup-
ported table capable of universal movemt
in a single plane, a shaft with eccentbics and
ﬂcker (ums con nected to simultaneously fie-
he table in a transversg and ngi-

i3 :1}. diraction, *\'awrrlby :
Iar movement .in substan
e is produced, and 2.
¢ connectad to act at the &
uu'*cuhw novﬂmomj 50 a8 1
cles upon
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