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To all whom it may concern: ,
Be it known that we, James P. Evaxs and

‘Ranparr P.-Axins, both citizens of the

United States, residing at the city and
county of Denver and State of Colorado,
have invented certain new and useful Im-
‘provements in' Concentrating Apparatus;

- and we do- declare the following to be o full,
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Our- improved construction includes as a-
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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
had to the accom-
pa,nyin?-dmwings, and to the letters and fig-
ures of reference marked thereon, whic}
form a-part of this specification.

Our:invention relates to improvements in

concentrators or ‘means for separating the

values-from the gangue with which they are

found mingled. .

Our improved apparatus is more especially
‘intended for treating pulverized ore. - It
may, however, be-employed in treating what
is ordinarily known as placer material. In
other words:the apparatus is of general use

in carrying out the process of concentration
or the saving of the metallic values by strati-
fication whereby the values are .caused to.

.settle or assume thelowermost position, while
the gangue ocoupies a more elevated position,
making it practicable-to separate the worth-
less material usually termed “gangue’” from
the valuable portion generally termed ““con-

basic element or- member; a table or bed of
special ‘construction upon which the mate-

.Tia} may be-treated, by the use of a differen-

tial motion or a motion imparting a vibra-

tory movement t6 the table of such character |

that the concentrates are caused to travel
forwardly on the table, while the gangue is
diseharged from: the opposite edges thereof,
the table being transversely inclined in oppo-
site directions from its central portion. ’Fhe
rear extremity of-the table or thai upon
which the material to-be treated: is first: dis-
chur%:a'd; is- provided’ with a depression in
which; the original stratification of the mate-
rial takes place.’ . A.traveling belt’' may be
used in connectionwith thistable for the pur-
pose-of removing the-concentrates. - In this
case an ordinary shaking or-vibratory move-

~ment is-imparted: to the table:of such char-

‘in the drawi

acter ag to produce th necessary sivaiifica-
tion. The differential movement is not in
this case necessary since the traveling belt
performs the function of carrying the con-

-centrates. forwardly and removing . them

from the table. The surface of the table
may be either riffled or plain as may be de-
sired. C B o

Having briefly outlined our improved con-
struction 'we will' proceed- to dIescribe the
same in detail reference being made to the
accompanying  drawing  in which is illus-
trated an embodiment. thereof.

- In this drawing, Figure 1 is a top plan view
of a concentrating table embodying our in-
vention. - In this-case the table is shown in
connection with a traveling belt which is

partly broken away. Fig. 2 is a side eleva-
Fig. 3 is & central longi--

tion of the same.

g¢
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tudinal section taken through the apparatus: .

-Higs. 4, 5 and 6 are sections taken on'the

lines 4—4, 5—5 and '6—6 respectively, of
Fig. 2. Fig. 7is a'top view of a table shown
in connection with mechanism for producing
differential motion. . Fig. 8 is a side eleva-
tion with the operating mechanism removed.
This is a view looking in the directioh of ar-
row 8 Fig. 7. Fig. 9isanend elevation look-

' ing in the direction of arrow 9 Fig. 7 with the
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end strip removed, the table being shown on:

o larger-scale: Fig: 10 is an end elevation

looking: in the direction of arrow 10, Fig: 7. %%

In Figs. 8,9 and 10, no supporting mechan-
ism is employed, since the only novel feature
les in' connection with: the table top or bed:
containing the concentrating surface.

The same reference characters indicate the

same peargsin all the views B
Let thenumeral 5 designate o table moungs

“ed on spring supports 6 whereby the table-ig"

26

permitted to have an oscillating cr vibratory "

-movementin the directionrof its length. The

springs 6 are secured to & base 7. - As shown.
the necessary vibratory,
movement may be impsrted to the table by a

pitman 8 connected at one extremity with an-

eccentric 9, and at the opposite extremity

98
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with the front end of the table as shown at .

10. This forward end of the: table is pro-
vided with a depression 12 which as shown in

the drawing has the shape approximately of |

an equilateral triangle sloping from, all sides
toward a point loeatsdiin’a line of thislongi-

18



2

" tudinal center of the table and near the for-

10
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ward extremity thereof which is the-lowest
point of the table. It must be understood
that in this deseription we are not limited to
mathematical accuracy in the use/of terms.
We simply describe one embodiment of the
construction being that shown iny the draw-
ing, but do not intend te limit ourselves to
any precise boundaries except so far as may
be necessary in view of the state of the art
and the scope of the apperided claims.

The rear extremity of the triangular space
12 is located at the forward.end of a central
line 11 passing longitudinaily through the
table. - This point may be designated A and
the forward corners of the table as B. and C.

‘The rearward corners of the table will be

! designated E and F respectively, for conven-
! ience of description. We will also designate

20

.. the lines B and C, as

‘25

30

the rear extremity of the line 11 by the refer=
ence letter G and the point midway betweeii

Tg. The sides A, B and
A, C of the triangular space are substantially
level or horizontal when the table is in use.
These lines, however, may be elevated more
or less at points. B and C, as may be found
expedient in prictice. From points B and C

“to K and F respectively, the lines may slope

downwardly or they may be level or up-
wardly inclined slightly:from points near E
and T (see Fig. 2).  From points B and C to
D the table may be downwardly inclined or

- level as may be found necessary or desirable
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in practice. The central line A, G of the
table top may beé termed the apex of the ta-
ble, and: from this apex as well as from the
lines' A, B and A; C, the table is laterally in-
clined, whereby the gangue is discharged
over the opposite side edges: of the table
when the apparatus is in use. The sloping
sides of the table may be designated by the
numeral 13. - These sides may be provided
with parallel longitudinally ggsposed riffles
extending rearwardly from the lines A, B,
and terminating in diagonal lines H and I on
the rear portion of the table (see Fig. 1). In
Rig. 7 of ‘the drawing the riffles are not
show. ;

The table with or without the riffles ma
be used in connection with an endless travel-
ing belt or apron 15 composed of canvas or
other suitable flexible material adapted when
traveling over the table top, to conform to

- the confour or configuration of the latter.

55
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This feature is best illustrated in Fig. 1. The

belt or apron 15 engages end drums 16 and
17. Motion is imparted to these drums from
a shaft 18 extending parallel with the longi-
tudinal direction of the table. Motion may
be communicated to this shaft from any suit-
able source of power.  Asshown in the draw-

. ing the shaft 18 is provided with a gear 19

65

meshing with a gear 20 fast on a worm shaft
21 whose  worm porbion engages ‘a Worm
wheel 22 fast on the *oursal of the rearwardly

885,802

located drum 17. When the shaft 18 is ro-

tated it is evident that the drum 17 will be

actuated and the endless apron caused to
travel.

When the apron is employed, a shaking
movement is imparted to the table as hereto-
fore explained. This movement may be
obtained from the shaft 18 which is provided
with a bevel gear 23 meshing with a gear 24
fast on a shaft 25 journaled in the frame work
of the machine. On this shaft 25 is made
fast a pulley 26 from which leads a belt 27 to
a pulley 28 fast on the shaft 29 located for-
ward of the forward extremity of the table.
From the eccentric 9 on the last named shaft,
leads the pitman 8 to the frame work of the
table, connection being made at a point 10
underneath the forward extremity of the
latter. By means of this construction the
necessary shaking or vibratory movement
for the purpose of stratifying the material
upon the belt may be satisfactorily obtained.
In addition to engaging the end drums, the
belt at the rear extremity of the table, after
leaving the drum passes downwardly under
a roller 32 into the water of a tank 33 and
thence upwardly over a roller 35 journaled
in the, frame work of the table but located
underneath the latter.

Mounted above the forward extremity of

‘the table and centrally located with rvefer-

ence to the triangular feed space 12, is a feed
trough or receptacle 36 ha. g a perforated
bottom 37 through which the pulp or mate-
rial mixed with water, passes to the space 12.
Above the longitudinal center of the table
beginning at a point ashort distancein therear
of the point A, extends a wash water pipe 38
perforated on its under side and connected
with supply pipes 39 which also form means
for supporting the pipe 38. Also mounted
above the rear portion of the table and on
opposite sides of the wash water pipe 38, are
two pipes 40 which as shown in the drawing
extend rearwardly and outwardly from the
pipe 38. The pipes 40 are supplied with fecd
pipes 41 which also form their support, the
pipes 40 being perforated on the under side
to allow the water to pass freely to the table.
These wash water pipes may be arranged in
any desired manner, in order to supply the
necessary wash water to effect the separation
between the concentrates and the gangue.
It must therefore be understood that we are
not limited t6 the specific construction and
arrangement of wash water means employed.
This is also true with reference to the means
for feeding the pulp to the table.

Arranged on opposite sides of the table;

are longitudinally disposed troughs 42 adapt- ;

ed to receive the gangue as it is desired from
the opposite ‘'sides of the table. These
troughs slope from the forward and rearward
extremities of the table toward a transversely
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gangre. This trough may cafry the g'qxigl_—le' ,

or tailings'to any desired point. .
* From the foregoing description the use and
operation of our improved concentrating ap-
5 paratus will be readily understood. “The
material to be treated is delivered by the feed
trough 36, to the central Eart of the triangular
feed space 12.  Now if'the table is used alone
~ without the endless’ traveling belt, suitable
10 mechanism 44 may he connected to its for-
"ward or head extremity for the purpose of
‘imparting thereto the necessary differential
motion whereby the concentrates are first
_stratified or settled in the feed space 12, and

18 then caused to travel rearwardly and longi--

- tudinally of the table, being finally discharged
“'at the rear extremity thereof while the gangue
is carried; transversely downwardly from the
ccenter of the table and discharged at the
»u opposite sides of the latter: The motion im-
- parted to the table musf therefore be of such
a pature as to produce the aforesaid result.

In other words.the movement.is what is ordi-

-marily termed the differential movement or:

25 motion.. Any suitable mechanism adapted
; o produce this kind or quality of movement
may be employed in connection with our im-

‘proved apparatus. . . :

R .

+ " Again assuming that ‘the ‘en(vivless traveling

10, belt is employed as shown in Figs. 1 to 4 in-.|

- clusive, a simple shaking or vibratory move-

- :ment for stratifying purposes, is all that need
‘be’ employed, this.mecganism'being differ-
-entially illustrated in Figs. 2 and 3 of the
*g5 drawing. - In this case the endléss traveling
- belt or apron, confornis to the shape of the
- top or concentrating surface of. the table
’Wﬁ)ﬂe traveling over the latter; and the ma-
terial to be treated is- discharged upon. the

10 portion of the belt covering the triangular

eed space 12. The concentrates are car-.

ried rearwardly with the belt, these values

the lowest

- 46 fluence of the shaking or vibratory action

heretofore described. ~As-the belt is travel- |

- ing over the table top, the wash water acting
on the gangue or lighter portion of the ma-
terial, carries the-latter transversely down-

56 wardly on the opposite sides.of the belt.
This gangue passes-into the troughs at the

oppostte sides of the table as heretofore de--
-scribed.  The concentrates which cling to
the belt as heretofore explained, are carried |

55 over the rear extremity of the table and
down into the water of & tank 33 where the

- ;concentrates are. removed therefrom.
removal of the ¢oncentrates from the ex-
terior surface of the belt, is facilitated by the
s0_employment of a perforated water pipe 45,
docated just forward. of the roller 39. Any
material that is not removed from the belt

while passing through the water tank, will |

. be washed therefrom by the water issuing
$5- {rom the peiforated pipe 45, '

bein% caused to settie upon the belt or occupy .
( Eosition thereon under the in-

The

‘3

Having thus deseribed our invention, what
we-claimis: \

L. A concentrator comprising a table or
concentrating surface having a forwardly and
centrally located depressed feed space, a-cen- 54
trally located longitudinally disposed apex
extending rearwardly from the feed space,

the top of the table being transversely in-
clined on opposite sides of the apex, said sides
' being provided with longitudinally disposed
riffles arranged parallel to the apex suitable
means for feeding the material to be treated,
to the forward portion thereof, and suitable
means for supplying the table with wash
water, substantially as described.

2. ‘A concentrator provided with a concen-
trating surface or top, cornprising a forwardly
located depressed Eeed space, an apex ex-
tending longitudinally between and parallel
with the side lines of the said top, the latter
being  transversely inclined from the said
apex, and provided with riffles arranged par-
allel to saiyf apex, substantially as described.

3. A concentrator comprising a ‘concen-
trating surface or top having a forwardly oo
and cen’crally'locatedp triangular depressed .
feed spuce, a longitudinally disposed apex
located between the side lines of the top and
extending paralle]l with the length of the
table, the latter being transversely inclined
from the apex downwardly in opposite di-
rections, said table being provided with lon-
gitudinally disposed riffles arranged parsliel to
the apex and suitable means for imparting »
longitudinal vibration to the said top, sub-
stantially as described. -, .

4. A concentrating apparatus comprising
a top having a forwaraly located depressed
feed space, a centrally located longitudi-
nally disposed apex, the top being trans--
versely inclined downwardly from the said-
apex, the said top being provided with longi-
tudinally disposed  riffles arranged aralTel
to the apex and extending rearwa,rdﬁr from
the feed space; » Lo

5. A concentrator comprising a top and_a
forwardly located depressed feed space, a
centrally located longitudinally disposed
apex from which the sides of the table slope
. transversely downwardly in opposite direc-
tions, the sloping sides” of the table being
provided with longitudinally disposed rifffes
arranied parallel to the apex.

6. A concentrator comprising a top hav-
ing a forwardly lecated depressed feed space, 120
an apex extending longitudinally of the said.
top between ‘the side lines thereof, the top -
sloping downwardly therefrom transversely
in opposite directions, the said transversely
sloping portions being provided with longi-
tudinally disposed riffles, arranged parallel to
‘the apex: ’ . .

7. A coticentrator comprising a top having
a centrally and forwardly located depression
| forming a feed space, a longitudinally dis- 130
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k.

posed apex located Between theside lines of
the top, the latter sloping downwardly there-
from fransversely in o%go&te divections, the
ble rearwardly of the
rovided with longitudi-
nally disposed parsllel riffies whose rear ex-
tremities terminate in diagonal lines extend-
ing from the longitudinal center of the table,
rearwardly and outwardly.
8. A concentrator comprising a top having
a forwardly and centrally located depressed
feed space, a centrally located and longitudi-
nally disposed apex from which the sides of
the top slope downwardly in opposite direc-
tions said feed space provided with walls
which slope toward a point located in the line
of the longitudinal center, an endless travel-
ing belt or apron mounted on the said top
and composed of flexible material whereby
the apron in passing over the top, conforms
to the contour or shape of the latter and
means for moving said belt over the top, sub-
stantially as described. :
9. A concentrator comprising & top having
a centrally and forwardly located }eed and
settling space, a centrally located apex ex-
tending rearwardly from the feed space, the
top having sides sloping downwardly from
the apex, longitudinally disposed pavallel
riffles extending rearwardly from the feed

space and terminating in diagonal lines’ex
tending from the longitudinal center of the
table rearwardly and outwardly, an endless
traveling belt or apron engaging the said top
and composed of such material as to cause it
to conform to the shape of said top while
traveling thereover and means for moving
said belt over the top, substantially as de-

ag
88

‘seribed.

10. A concentrator comprising a top hav-
ing-a forwardly located depressed feod and
settling space, a, longitudinaiﬁy'dispgsod apex
extending forwardly from the feed space,
from which apex the sides of the top slope
transversely downwardly equally in opposite
directions, and an. endless traveling belt or
apron mounted on the said top and com-
posed of flexible material whereby the'a lpmn
in passing over the top conforms to the shape
of the latter, and means for moving said belt
over the tdp, substantially as described.

11. A concentrator comprising a top hav-.
ing & forwardly located depressed feed space,
alongitudinally disposed apex extending for-
wardly from the feed space, from which apex
the sides of the top slope transversely down-’
wardly in opposite directions,” an endless
traveling belt or apron mounted on the said
top, means for moving spid belt over the top,
and means for impartigg a vibratory move-
ment to.the structure, substantially as de-
seribed. - ' ‘ ‘

12. A top or surface for concentrators hav-

i

|

ing & centrally and forwardly located de- l scribed,

855,669

‘pressed feed space triangular in shape; a Jon-
gitudinally disposed apex extendmg rear-
wardly from the feed space and parallel with
the side lines of said surface, the top or sur-
face except the feed space being transversely
inclined downwardly on opposite sides of said
apex, toward the side lues, the said inchined
surface heing provided with longitudinally
disposed riffles extending yearwardly from
said feed space. :

13. A top or surface for concentrators hev-
ing a centrally jand forwardly focated de-
prossed feed space trianguler in shape; » Yo
eitudinally disposed apex extending reur-
wardly from the feet space and paraliel with
the side lines of said surface, the top or wur-
100 exccept the feed space belng transversely
inclined (Io\vn vardly on oppoesite sides of zald
apex, townrd the side lines, the said inckined
sirface being provided with fongitudinally
disposed parallel riflles whose rearward
tremities terminate in diagonal nes exlend-
ing fron: the longitudinal center of the tuble
rearwardly and outwardly.

14; A top or surface for coneentrators hav-
ing a centrally and forwardly located do-
pressed leed space teiangular in shape; a lon-
gitudinally disposed apex extending vedr-
wardly from the feed space and parallel with
the side lines of said surface, the Lep or sur-
face except the feed space being transversely
inelined downwardly on opposite sides of
said apex, toward the side Jines, ihe said -
clined surface heing provided with longitu-
dinaily disposed parallel riffles whose rercwayd
extremities terminate in dingonal Tines ox-
tending from the longitudinal center of the
table rearwardly and outwardly, and suitabl
means for imparting ' reciproecting or vi-
hratory movement to said top, substantially
as deseribed.

15, A concenirator compri
ing a forwardly located depres '
a centrally located and iongitudinolly dis-
posed -apex from which the sides of the top
slope downwardly in opposite dircetions, an
endless traveling belt or apron mounted on
the said top and composed of flexible mate-
rial whereby the apron in passing over the
top conforms to the contour or shape of the
latter, and means for moving said belt over
the top, substantially as deseribed.

16. A transversely ielined concentrating
table huving a forwardly located depresse
feed space, v centrally located and longibudi-
nally disposed apex from which the sides of
the top sklope downwardly in opposite direc”
an endless traveling belt or apron

sed of
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tions,
mounted on the said top and compo

- {lexible material whereby the apron in pass-

ing over the table conforms to the contout or
shu})e of the latter, and means for moving
snid belt over the top, substantially as de~
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17. A concentrator comprising & top hav-
ing a forwardly located depressed feed space,
a centrally located and longitudinally dis-
posed apex from which the sides of the top
slope downwardly equally in opposite direc-
tions, an endless traveling belt or apron

mounted on the said top and composed of .

flexible material whereby the apron in pass-
ing over the top econforms to the contour or
shape of the latter, and means for moving
said belt over the top, substantially as de-
scribed. . P .
18. A concentrator comprising a top hav-

ing & forwardly located depressed feed space,

a centrally located and longitudinally dis-
posed apex from which the sides of the top
stope downwardly equally in opposite direc-
tions, an endless traveling belt or apron
mounted on said top and composed of flexi-
ble material, whereby the apron in passing

‘over the top conforms to the contour orshape

of the latter, and means for moving said belt
over the top, substantially as described.

19, A concentrating table having a cen-
trally located and longitudinally disposed
apex from whick the sides of the top slope
downwardly in opposite directions, said sides
being provided with longitudinally disposed

riffles arranged parallel with said apex, and.

2 forwardly located feed space whose walls
slope toward a point located in the line of
the longitudinal center of said top, substan-
tially as described. :

20. A concentrator comprising the top
having a forwardly located depressed feed
space, a centrally located and longitudinally
lisposed apex from which the sidés of the
top slope downwardly in opposite directions,
said sides being provided with longitudi-
nally disposed riffles atranged parallel to the
apex of said fop, substantially as described.

21. A concentrating table provided with
riffles having a forwardly located unriffled

T

.depressed feed space, the centrally located

and longitudinally disposed apex from which
the sides 'of the top slope downwardly equally
in opposite directions, an endless traveling

. belé or apron mounted on the said top .and

(1]
<
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composed of flexible material whereby the
apron in pessing over the top conforms to the
contour or shape of the latter, and means for
moving said belt over the top, substantially
a8 described. _ o :
22. A concentrator comprising the top
having a forwardly located depressed feed
space, a centrally located and longitudinally
d}i)sposed apex from which the sides of the
top slope downwardly in opposite directions,
saxd sic%}es being provided with longitudinally

disposed riffies arranged parallel to the said

apex, an endless belt or .apron mounted on

the said top and. composed of flexible ma-

terial whereby the apron in passing over the
top conforms to the contour or shape of the

latter, and means for moving said. belt over
' the top, substantially as described.

23. A transversely inclined concentratin
table having a forwardly located depresse
feed space, a centrally located and longitu-
dinally disposed apex from which the sides of
the-top slope downwardly in opposite direc-

B
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,tions, the said sides being provided with -

longitudinally disposed riffles arranged paral-
lel to the said apex; said riffles extending to
the walls of the depressed feed space, sub-
stantially as described. ,

24. A transversely-inclined concentrating

table having a forwardly located unriffled de--

Fressed feed space, a centrally located and
ongitudinally disposed apex from which the

sides of the top slope downwardly in opposite

75

80

directions, the said sides being provided with -

longitudinally disposed riffles arranged paral-
lel to the said apex, and said riffles extending
to the walls of the depressed feed-space, sub-
stantially as described.

25. A concentrating table provided with a
forwardly depressed feed space, whose walls
all slope toward a point located in the line of
the longitudinal center of said table, suitable

85

90

:means for feeding the material to be treated

to said feed space, and suitable means for

supplying the table with wash water, sub-

stantially as described.

26. A transversely inclined concentrating
table having a forwardly located triangular.
depressed feed space, whose walls all slope
toward 4 point located in the line of the lon-
gitudinal center of said table, suitable means
for feeding the material to be treated to said
feed space, and suitable means for supplying
the table with wash water, substantially as
described. ' .

27. A concentrating table provided with a
forwardly located depressed feed space, and
a centrally located and longitudinally dis-
posed apex from which the sides of the top
slope downwardly in opposite directions, sub-
stantially as describefﬁ '

28. A concentrating table previded with a’

forwardly located depressed feed space, and
& centrally located and longitudinally dis-
posed apex from which the sides of the top

95

100"

106

110

slope downwardly in ‘opppsite directiogs,”

suitable means for feeding the material to e
treated to said feed: S}l)ace, and suitable means
for supﬁlying the table with wash water, sub-
stantially as described. ‘

table having a triangular depressed fee

space, and a longitudinally dxsgosed apex
_from which the sides of the top slope down-
wardly in opposite directions, suitable means
for feeding tﬁe material to be treated to said
feed space, and suitable means for supplying

29. A transversely inclined concentraﬁng

115
120

125

‘the table with wash water, substantially as

deseribed.

30. A concentrating apperatus comprising
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a surface having a forwardly located de- |’ In testimony whereof we affix our signa-
pressed triangular stratifying and feed sec- | tures in presence of two witnesses. ‘
tion, a centrally located longitudinalapexand

Comoh e : p JAMES P. EVANS
. riffled sections sloping laterally downward ANT e
5 from said apex and each adapted to receive, RANDALL P. AKINS.
pulp from the stratifying and feed section, | Witnesses:
-and means for supplying water to said sur- A. J. O’BrIEx,

face. Drexna NBLSON.



