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UNITED STATES PATENT OFFICE,

WILLIAM F. DEISTER, OF FORT WAYNE, INDIANA, ASSIGNOR TO DEISTER MACHINE
COMPANY, OF FORT WAYNE, INDIANA, A CORPORATION OF INDIANA,

APPARATUS FOR CONCENTRATING ORES.

1,088,685,

Specification of Letters Patent.

Patented Mar. 3, 1914.

Application filed November 13, 1913. Serial No. 800,779.-

To all whom it may concern :

Be it known that I, WiLLiax F. Deistir,
residing at Fort Wayne, in the county of
Allen and State of Indiana, a citizen of the
United States, have invented or discovered
certain new and useful I'mprovements in
Apparatus for Concentrating Ores, of which
improvements the following is a specifica-
tion.

In concentrating crushed oves on vibrat-
ing tables, the material in a pulverized con-
dition is mingled with a sufficient quantity
of water to form a freely flowing pulp,
which is then fed onto a differentially vibrat-
ing table. While on the table opportunity
must be afforded for a gravity separation or
stratification of the constituents of the pulp
in accordance with their relative specific

- gravities.  After this gravity separation oi

20

25

s

stratification, the mineral or minerals which
move down through pulp onto the surface of
the table, are caused by the vibration of the
table ‘to' move in a certain direction. By
reason of the fact that the minerals-are the
heaviest constituents and are in contact with
the vibrating surface they would, if the table
were level move more rapidly in the direc-
tion of vibration than the overlying lighter
constituents or gangue and would in time if
the table were of sufficient dimensions pass:
entirely. from under the gangue. But in.
arder to lessen the travel of the materials
and (o establish a definite line of separation,
the table is so inclined as to neutralize so far
as the lighter materials or gangue are con-
cerned the movement due to the vibratory
action of the table. The stratification and
separation by the vibratory action of the
table occurs to a greater or less degree over
the whole surface of the table wineh has a

- downward or feed inclination from the point

50

of feed.

It 1s the general practice to so support
the table that its surface is inclined suffi-
ciently to neutralize the travel due to the
vibrations.  Of course this neutralizing in-
clination which is at an angle to the feed
inclination. will also retard to a consider-
able extent the movement of the values by
the vibrations. Tt will he understood,. that
while the minerals or values and gangue are
tningled together, they will be influenced
more by the inclination of the table than by
the vibrations and hence will tend to move
toward the rear of the table

movement of the minerals is checked and
reversed when the minerals have settled
down through the lighter materials toward

or into contact with the table. Thus it will:

be'seen that the neutralizing inclination of
the whole surface of the table is objection-
able, first because the pulp is caused to move

| toward the rear before stratification occurs,

thus necessitating o greater travel of the
minerals after st atification, and also be-
cause such inclination has a retarding in-
fluence on the movement of the minerals by
the vibrations of the table.

The object of the invention described here-
in is to provide for the stratification of the
pulp without subjecting it to any force or
nflience which will retard the separation
of the stratified materials.

The invention is hereinafter
described -and claimed.

In the accompanying drawings forming
@ part of this specification, Figure 1 is a
top plan view of my improved concentrat-
ing table; Figs. 2 and 3 are sectional views
cn planes indicated respectively by the lines
1I—IT and ITT—III Fig. 1; Fig. 4 is a sec-
tional view on an enlarged scale of the por-
tion of the table where the separation of
the stratified material is effected; Fig, 5 is a

more fully

detail of one of the riflles; Fig. 6 1s a top

plan view of a modification of my improved
table; Iig. 7'is a top plan view of the Wil-
fley type of table having my improvements
applied thereto; Fig. 8 is a view similar to
Fig. 7 and showing a modification of the
construction shown in Fig. 7, and Fig. 9 is
a transverse section on a plane indicated by
the line IX—IX Tig. 7, the riflles and lino-
leum covering being removed.

In the practice of my invention the feed
trough or launder 1 which is of the usual
or any suitable construction is arranged
along one side of the table, the latter being
inclined downwardly from the feed side so
that -the material will flow slowly toward
the gangue or tailings launder 2 secured to
the opposite side of the table. As the table
is preferably given little and in some cases
no downward inclination from its front to
its rear end or at an angle to the direction
ot feed, the pulp will flow in substantially
straight lines from the feed trough across
the table. During this movement of the
pulp the mineral or minerals will settle

and that this ' down into contact with the surface of the
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table, to which such a differential vibratory
movement is imparted by a suitable mecha-
nism, as to cause the minerals to move to-
ward the front end of the table as indicated
by the arrows. A plateau 3 is arranged on
the table across the line of movement im-
parted to the minerals by the vibration of
the table. The surface of the plateau is suffi-
ciently higher than the surface over which
the pulp flows and where the gravity sepa-
ration or stratification of the constituents
of the pulp takes place, so that portions
of the material which have passed up into
the plateau will be above the surtace of
material flowing over the rear pertion of
the table. In order to facilitate the move-
ment- of the minerals onto the plateau its
rear edge portion 4 is beveled or inclined
s0 as to merge into the surface where stratifi-
eation occurs. The plateau is made of such
a height that the rear portion 4 of the pla-
tean may be given sufficient inelination to
form an easy up grade for the minerals
thus avoiding any material retardation of

the movement of the minerals out .of the

gangue and onto the plateau.

Tt will be observed that as the surface of
the table over which stratification occurs is
preferably substantially level as above stated
when treating fine sand, although it may be
inclined when treating coarse sand as here-
inafter explained there will be no retarda-
tion to the movement of the minerals by the
vibratory movement of the table until the
materials begin to move up the inclined sur-
face 4. This portion 4 is made of such a
width that the * grade” is low and therefore
the onward movement of the minerals is but
slightly retarded. Although this grade is
low it is sufficient to prevent a large propor-
tion of the gangue from moving up onto. the
plateau as the force tending to cause the
gangue to move with the minerals is the fric-
tional engagement of the gangue with the
minerals. As is well known the gangue is so
fluid and of such relatively low specific grav-
ity as to be affected only to a slight degree
by the vibrations of the table. During the
stratification which takes place in the main
portion of the table the fine sand will settle
down onto the minerals and to a consider-
able extent be mingled therewith, and will
e moved onto the platean with the minerals.
The materials which pass onto the platean,
which is substantially parallel with the main
stratifying surface, are caused to travel
across the plateau by the differential vibra-
tions imparted to the table. While crossing
this plateau opportunity is afforded for the
mineral to settle down out of whatever fine
sand or gangue is carried on to the platean
with the values. In other words, the first
plateau forms a surface where a second and
practically complete stratification of the
materials will take place, and presents the
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minerals as a stratum to the second plateau.

While moving across this plateau 3 the ma-

terials are also subjected to a washing ac-
tion by water fed onto the platean by the
launder 5 arranged at the higher side of the
table in line with the plateau 8 and with a
second plateau 6 as shown in Fig. 1. This
second plateau is arranged across the table
parallel with the plateau 3 and its front edge
forms the mineral discharge edge of the
table. The height of this plateau above the
surface of plateau 8 is preferably less than
the height of the latter above the main or
stratifying sarface of the table as shown in
Fig. 5 as'the material passing over the first
plateau is of less depth than that of the ma-
terial on the main or first stratifying sur-
face. This second plateau 6 is provided with
a Dbeveled portion 7 preferably of substan-

tially the same “grade” as the portion 4 of.

the first plateau. As before stated the ma-
terials passing across the plateau 3 are sub-
jected to stratification and also to a stream
of water which will not only remove a con-
siderable portion of the gangue, but will
render the reimainder quite fluid and there-
fore less liable to be carried along by the
minerals and less affected by the vibrations
of the table. By reason of the fluidity of the

eangue any tendency to move up the in-

clined portion 7 with the minerals will be
quickly checked. and the minerals when they
reach the plateau 6 will be practically free
from gangue. In order to effect a final
washing and also to facilitate the movement
of the minerals over the discharge edge and
into the launder 8 a water trough or launder
9 having adjustable blocks 10 for regulating
the distribution of the water on the plateau
6 is arranged across the front end of the
table. .\s shown in Fig. 1 a middlings
Jaunder-11 is arranged on the lower side of
the table and substantially in line with the
plateau 3.

It is preferred that suitably spaced riffles
12 should extend the surfaces of the table
from the rear to the front end, so as to catch
the minerals as they settle onto the surface
of the table and guide them in substantially
straight lines as they move toward the min-
eral discharge edge. As before stated the
inclined portion 4 of the plateau 3 will hold
back the greater part of the gangue and as
the minerals move up out of the gangue,
there will be an accumulation of the latter in
the rear of the platéau to a depth approxi-
mately equal to the height!of the riffles at
that point. In some cases a considerable
depth of gangue immediately in the rear of
the plateau may be objectionable and in such

“cases the riflles may be made tapering from

points along the line a a short distance from
the foot of the portion 4. This reduction in
height of the riffles will permit of a freer
flow of the gangue toward the lower side of
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the table. From the points @ or from the
foot of the inclined ‘surface 4 the riffles
taper uniformly so that their heights above
the surface ‘of the plateaus gradually de-
crease. ' ' .

It is preferred in order to insure a proper
distribution of the pulp across the surface
along which it flows to provide -a pool a
short distance below' the upper side of the
table. To this end a riffle 13 of considerable
height say’one and a quarter inches at its
rear end and tapering to about one-half of
an inch'is arranged parallel with the riffles
12 and extends from the rear end of the table
to and preferably slightly overlaps the por-
tion 4 of the first plateau. As shown in F ig.
6, two, three or more of these relatively high
riffles may be arranged at suitable intervals
on the stratifying surface of the table,

As shown in Fig. 7 my inmprovement may
be applied to what is known as the Wilfley
type of table, having its riffles arranged to
establish a definite diagonal line of separa-
tion between the values and gangue. The
table is inclined downward from its upper
side, so that the pulp will flow from the feed
trough 14 across the riffles 15 toward the
lower side or tailings discharge edge of the
table. The riffies 15 which are tapering as
described in connection with the construe-
tion shown in Fig. 1 are arranged on the
surface of the table substantially parallel
with the direction of vibration. The front
ends of the riffles terminate in a line form-
ing an acute angle with the direction of
vibration of the table and define the line of
separation of the values and gangue. The

of the riffles and the mineral discharge edge
16 forms the washing surface and ig sup-
plied with water from the trough 17.

It is necessary in using the present form
of Wilfley table to give it » downward in-
clination from the mineral discharge edge
to prevent the gangue from moving toward
such edge with the minerals or values, “This
inclination will have a retarding -effect on
the movement. of the ‘alues, and as the en-
tire table is so inclined the vahies are sub-
jected during their entire travel over the
table . to such retarding or neutralizing ac-
tion. By applying my improvement to the
Wilfley table, the Iatter need not be inclined
downwardly, from the mineral discharge
edge when treating fine sands. although it
may be slightly inclined when treating coarse
sands. '

In applying my improvenient to the Wil-
fley table the plateau 18 having an inclined
or beveled rear portion 19 extends from side

to side of the table at an acute angle to the
direction of vibration of the table and at
such a point along the length of the table !
that practically complete stratification has
been effected by the time the material has !

8

reached the foot of the inclined portion 19.
The plateau 18 onto which water is fed
from the trough 17 is made of any suitable
or desired width. The second plateau 20
having an inclined or beveled rear portion
21 1s arranged diagonally across the table
with its rear edge substantially parallel
with the rear edge of the first plateau. The
surface of this second plateau, which extends
to the mineral discharge edge from the
final washing surface of the table, is sup-
plied with water from the trough 17. As
m the construction shown in Fig. 1 the sur-
faces of the plateaus 18 and 20 are made
substantially “parallel with the main or
stratifying ‘surface of the table. The pla-
teau 18 is made of such a height that its
surface will be slightly above the surface of
the material on the main surface of the table,
and the surface of the platean 20 is slightly
above the surface of the material on the
plateau 18, but as the depth of material on
the latter is less than that of the material
on the main surface, the height of plateau
20 above plateau 18 may be proportionally
less than the height of the latter above the
main surface,

It is preferred as described in connection
with construction shown in Fig. 1 that the
riffles 15 should begin to taper from points
on line ¢ g short distance in the rear of the
edge of the inclined surface 19, so as to pre-
vent the gangue from being dammed up
against such surface and overflowing onto
the plateau 18. Tt is also preferred that the
riflles should oxtend a short distance onto
the plateau 20, and if desived they may ex-
tend entirely across the platean to the min-
eral discharge edge. as shown in Fig. 8.

When treating fine sand. the fine particles
of values have less inertia and do not fric-

tionally engage the surface of a table as.

effectivelv as coarser particles and are move
readily retarded by a back flow of gangue
due to the inclination of the table. and hence
my improved table is especially effective in
treating fine sand. as the surfaces over which
the materials move are substantially level
and there will be no neatralization of the
vibrating effects. A the particles of values
in coarse sand have considerable inertia and
will effectively engage the surfaces of the
table. and hence will not he materially. re-
tarded iu their movements due to the vibra-
tion of the table by a slow backflow of the
gangue, the table may be slightly inclined
downwardly from the mineral discharge
edge when treating coarse sand. '
My improved table is particularly adapted
to the treatment of ores having two or move
mechanically combined minerals differing
I specific gravitv.  As for instance in
treating ores containing lead and zine by
properly proportioning” the height of the
first plateau both minerals will be separated
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from the gangue as they pass up onto the
first plateau, and by making the height of
the second plateau such that with a given
vibratory action, only the heavier of the two
minerals will be cansed to move up onto the
second plateau, the zine will remain on the
first plateau and pass down into the laun-
der 11. :

Heretofore the separation of the values
from the gangue has been cffected by caus-
ing the former to move out from under the
lighter and overlying gangue by imparting
to a table having a
slight inclination rearwardly to prevent the
eangue from following the values in their
approximately horizontal movement. This
horizontal separation involves the emplo{/-
ment of a table having a comparatively

large area, especially in the direction -of

travel of the values as the separation is.

gradual, the overlying strata becoming thin-

“er and thinner until it entirely disappears.

Tt has been attempted to effect a separation
of the values from the gangue by interpos-
ing an upwardly inclined or wedge like sur-
face in the line of travel of the values, such
surface extending to the mineral discharge
edge so that the values would be separated
by a combined horizontal and vertical move-
ment. In this construction the stratifying

surface had a slight upward inclination so

as to hold back a large part of the gangue,
while the values moved to the foot of the in-
cline which had a steeper inclination in
order that the values might move up
through and above the gangue at that point.
Tt was found that the movement of the
values up and across this steeper surface
was greatly retarded, causing an accumula-
tion or piling up of the minerals at the foot

" of the incline and that the movement across
" the incline was due very largely to this piling
" up and that unless the inclined surface was
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made quite short in the direction of travel
of the values, a comparatively small per-
centage of the latter would reach the min-
eral discharge edge. And on the other hand,
i# the surface were made sufficiently short
to permit of the values in practical quanti-
ties reaching the discharge edge the line of
separation of the values -from the gangue
was so close to the discharge edge that val-
wes could not be properly washed and conse-
quently a considerable percentage of gangue
was carried over the discharge edge.

Tn the operation of my improved table
having a plurality of plateaus the surfaces
of which are substantially parallel with the
main or stratifying surface of the table, the
values will travel up the short beveled or in-
clined surfaces with but little diminution of
their rate of movement, and as soon as they
reach the plateau surfaces their rate of travel
isaccelerated and they are quickly moved out

of the way of oncoming -values, The sur-

1,088,885

face of the first plateau is but slightly above

the surface of the gangue on the main sur-

face, and a percentage of gangue will be car-

ried with the values onto the first’ plateau

over which the values are moved by the dif-
ferential movement of the table, the move-

ment of the values being more rapid than.

When the foot of the
incline leading to the second platean is
reached, the depth of the overlying gangue
is slight. The surface of the second plateau
is as before stated only slightly higher than
the surface of the material on the first pla-
teau and as the inclined or beveled approach
to the top of this plateau is short, there will
be only a slight retardation in the movement

that of the gangue.

10

8

80

of the values, and there will be an accelera- -

tion of the rate of movement as soon as the
values reach the surface of the plateau. . '
It is characteristic of my improved table
that the values move up step by step; and
although there is probably a slight retarda-

85

tion of the rate of movement of values while

moving up through -the overlying gangue,
there 1s an immediate restoration to normal

‘rate of travel, so that values which have
“reached a plateau cannot retard or check the
movement of other values moving up the in-

clined approaches. :

In the form of tables having an inclined
surface extending to the mineral discharge
edge, the values, as they reach the foot of
the incline operate to push ahead those that
have previously arrived at that point as the
movements of the latter are retarded. In
my improved table, there is no such retarda-
tion as will give rise to any substantial ac-
cumulation or piling up of the values at
the feet of the inclines. :

T claim herein as my invention:

1. A concentrating table, having in com-
bination therewith a plurality of plateaus
arranged transverse of the lines of move-

“ment of the values toward the mineral dis-

charge edge, ‘and having . their surfaces
higher than that of the main or stratifying
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surface and the surface of each-succeeding .

plateau, being higher than that of the pre-

ceding plateau, the front edge of the final

plateau of the series forming the mineral
discharge edge and a plateau or plateaus in-
termediate the main surface of the table and
the last plateau being adapted to permit of
a further stratification ¢f the material and
to deliver concentrates as a stratum to the
plateau having the mineral discharge edge.

9. A concentrating table, having in com-
bination therewith a plurality of plateaus
arranged transverse of the lines of move-
ment of the values-toward the mineral dis-
charge edge, the surface of the first plateau
being above the normal stirface of the ma-
terial on the main or stratifying surface of

“the table and the surface of each succeeding

plateau- being above the normal surface of
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material on the preceding plateau, the front

edge of the final plateau of the series form-
ing the mineral discharge edge and a pla-
teau or plateaus intermediate the main sur-
face of the table and the last plateau being
adapted to permit of a further stratification
of the material and to deliver concentrates
as a stratum to the plateau having the min-
eral discharge edge.

3. A concentrating table, having in com-
bination_therewith a plurality of plateaus
arranged transverse of the lines of move-
ment of the values toward the mineral dis-
charge edge, the main or stratifving surface
of the table and the surfaces of the plateaus
being in different Lut parallel. planes, the
frout edge of the final plateau of the series
forming the mineral discharge edge and a
plateau or plateaus intermediate the main
surface of the table and the last plateau
being adapted to permit of a further strati-
fication of the material and to deliver con-
centrates as a stratum to the plateau having
the mineral discharge edge.

..\ concentrating table, having in com-
Dbinatian therewith a plurality of plateaus ar-
ranged transverse of the lines of movement
of the values toward the mineral discharge
edge, the main or stratifying surface of the
table and the surfaces of the plateaus being
in different but parallel planes and the rear
edees of the plateaus being beveled or in-
clined to facilitate the upward and onward
movements ol the values, the frout edge of
the final plateau of the series forming the
mineral discharge edge and a platean or
plateans intermediate the main snrface of
the table and the last plateau being adapted
to permit of a further stratification of the
material and to deliver concentrates as a
stratum to the plateau having the inineral
discharge edge. :

5. A concentrating table, having in com-
bination therewith plurality of plateaus
arranged ‘transverse of the lines of move-
ment of the values toward tlie mineral dis-
charge edge and having their surfaces hioher
than that of the main or st atifying surface,
and the surface of each succeeding plateau
being higher than that of the preceding
plateau, and rifles arranged on the main or
stratifying surface and extending onto the

‘plateau next adjacent to the mineral dis-
charge edge, the front edge of the final

plateau of the series forming the mineral
discharge edee and a plateau or plateans in-
termediate the main surface of the table and
the last plateau being adapted to permit of
a further stratification of the material and
to deliver concentrates as a stratum to the
plateau having the mineral discharge edge.

6. A concentrating table, having in com-
bination therewith a plurality of” platcaus
transverse of the lines of movement of the
values toward the mineral discharge edge,

8

and having their surfaces higher than that
of the main or stratifying surface of the ta-
ble and the surfaces of succeeding plateaus
being higher than that of the next preceding
plateau, and rifiles arranged on the main or
stratifying surface and extending onto the
Plateau next adjacent to the mineral dis-
charge edge, said riffles being tapered from
points in the rear of the first platean, the
Iront edge of the final plateau of the series
forming the mineral discharge edge and a
platean or plateaus intermediate the main
surface of the table and the last plateau
Leing adapted to permit of a further strati-
fication of the material and to deliver con-
centrates as a stratum to the plateau having
the mineral discharge edge.

©. .\ concentrating table t ransversely in-
clined, in cembination with a feed trough
arranged at the higher side, a plurality of
plateaus arranged transversely of the lines
of movement of the values toward the min-
eral discharge edge, riffles ar ranged on the
main or stratifying surface of the table and
extending onto the platean adjacent to the
mineral discharge edge and a riffle substan-
tially higher than the other riffles arranged
transverse of the directicn of flow of pulp
across the table at a suitable point below the
point of feed, the front edge of the final
platean of the series forming the mineral
discharge edge and a plateau or plateaus in-
termediate the main surface of the table and
the last plateau heing adapted to permit of
a further stratification of the material and
to deliver concentlrates as a stratum to the
plateau having the mineral discharge edge.

8. A concentrating table transversely in-
clined, in combination with means for feed-
ing material onto the table, a plurality of
Plateaus arranged transversely of the line
of movement of the values toward the min-
eral discharge edge, riffles ar ranged on the
main or stratifying surface and extending
onto the plateau adjacent to the mineral
discharge edge, and a riffle below the point,
of feed and extending from the rear end of
the table onto the first plateau, said riffle be-
ing higher than the other riflles but tapering
from its rear end, the front edge of the
final plateau of the series forming the min-
eral discharge edge and a plateau or pla-
teaus intermediate the main surface of the.
table and the last plateau being adapted to
permit of a further stratification of the
material and to deliver concentrates as a
stratum to the plateau having the mineral
discharge edge.

9. .\ concentrating table inelined trans-
versely, in combination with means for
feeding material onto the table, a plurality
of plateans arranged transversely of the
lines of movement of the material toward
the mineral discharge edge, riffles arranged
on the main or stratifying surface and ex-
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tending onto the plateau adjacent to the |
mineral discharge edge and a plurality of |
suitably spaced riffles below the point of !
feed and extending from the rear end of the |
table onto the first platean, said riflles be-
ing higher than the other riflles but tapering
from their rear ends, the front edge of the
final plateau of the series forming the min-
eral discharge edge, and a plateau or pla-
teaus intermediate the main’ surface of the
table and the last plateau being adapted to
permit of a further stratification of the ma-
ferial and to deliver concentrates as a
stratum to the platean having the minerai
discharge edge.

10. A concentrating table transversely in-
clined, in combination with a plurality of
plateaus arranged transversely of the lines
of movement of the values toward the min-
eral discharge edge, the surfaces of the pla-
teaus and the main or stratifying surface of
the table being in different but parallel
planes, and receiving launders at the lower
ends of the plateaus, the front edge of the
final plateau of the series forming the min-
eral discharge edge and a plateau or pla-
teaus intermediate the main surface of the
table and the last plateait being adapted to |

i

permit of a further stratification of the ma-

1,088,685

terial and to deliver concentrates as a
stratum to the plateau having the mineral
discharge edge.

11. A concentrating table, having in com-
bination therewith a plurality of plateaus

arranged transversely of the line of move-

ment of the values toward the mineral dis-
charge edge, the surfaces of the plateaus be-
ing in different planes ahove the main or
stratifying surface of the table but parallel

therewith, and riflles extending from the

rear end of the table to the mineral dis-
charge edge, said riflles being tapered from
points in the rear of but adjacent to the
first plateau, the front edge of the final pla-
teau of the series forming the mineral edge
and a plateau or plateaus intermediate the

main surface of the table

stratification of the material and to deliver
concentrates asa stratum to the plateau hav-
ing the mineral discharge edge.
In testimony whereof, I have hereunto set
my hand.
_ WILLIAM I*. DEISTER.
Witnesses: T

G. G. Triy,
T. B. JoxcE.
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and the:last pla-
tean being adapted: to permit of a further



