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To all whom it may concern:
Be it known that I, Arthur R. Wilfley, a

citizen of the United States of America, resid-

ing at Denver, in the county of Arap.ihoe and
5 State of Colorado, have in\ented certain new
and useful Improvements in Ore-Concentra-
tors; and I do declare the following to be a full,

clear, and exact description of the invention.

such as will enable others skilled in the art

lo to wiiich it appertains to make and use the
same, reference being had to the accompanj'-
ing drawings, and to the letters and figures

of reference marked thereon, which form a
part of this specification.

IS My invention relates to improvements in

ore-concentrators; and it consists of the fea-

tures hereinafter described and claimed, all

of which will be fully understood by refer-

ence to the accompanying drawings, in '.vhich

ao is illustrated an embodiment thereof.

In the drawings, Figure 1 is a side eleva-
tion of the apparatus, pai'tly in section. Fig.

2 is a top or plan view of the same. Fig. 3

is a plan view of the table. Fig. 4 is a side

25 elevation of the same. Fig. 5 is a cross-sec-

tion of the table. Fig. 6 is a detail view of a
lever forming a part of the operating mech-
anism. Fig. 7 is a perspective view of one
of the riffles detached.

30 Similar reference-characters indicate cor-

responding parts in the views.

Let the numeral 5 designate the table, pro-

vided with longitudinal riffles 8, attached to

its upper surface These rittiesare of unequal

J5 length and angular in cross- section. The
vertical or upwardly-projecting part of the
riftleis designated by the reference-character
8*, and the upper part, which lies parallel

with the bed of the table, is designated by the

40 reference character S". The table tapors

from the head toward the foot, where it is nar-

rowest. It is transversely inclined, (see Fig.

5,) the gangiie being discharged at its lower
edge and the mineral at the tail thereof. TIio

45 riffles increase in length from the upper edge
of the table downward, where they are long-

est. The lowermost riffle extends nearly the

foil length of the table.

To the left of the riffle extremities (.see Fig.

50 3) then is a trianirular portion Aof the table,

which is smooth or free fiom riffles. The

function of tliis smooth or uiiriflled portion of
tlie table will be hereinafter described.

Tlic table has a longitudinal reciprocat-

ing movement and is supported on rollci"s 7, 55
mounted on a suitable stationaiy support.
The mechanism for actuating the table Will

now be described.
The extremity of the table farthest to the

left (see Figs. 1 to 4 of the drawings) will for 60
convenience of description in lliis specifica-

tion be termed the " liead," while the opposite
e.Ktremity is termed the " tail" of the table.

To the head end of the table is attached a
keeper 9, which is engaged by one extremity 65
of a vertical lever 10, fulcrumedat J 2 on a sup-
port 13, mounted on the stationary frame 14.

The upper arm of the lever 10 is slotted (see
Fig. Gi to receive a bolt lo, ^thichhold8a
block lo in place on the lever. This block 70
carries an anlifrictional roller 17, which en-
gages the outer wall of the keeper 9. The
block 10 is adjustable for the purpose of ehang-
ingUiebearing-point on the keeper and there-
by regulating the length of the table's stroke. 75
The lower arm of the lever 10 is provided

with a bearing 18, which is engaged by one
extremity" >>f a link 10. This link is con-
nected at 21 with a link 20, forming a toggle-

joint. One extremity of the link 20 engages 80
a bar 22, attached to the stationary frame.
The pin 21 connecting the two toggle parts
also passes through oneextremity of a pitman
23, whose opposite extremity is connected
with a wiist 24 on a crank 25, carried by a 85
shaft 20, journaled in an upright support 27,

mounted on the stationary frame l4. The
shaft 20 is provided with a pulley 2S, whieii
mt»y be connected with any suitabift» motor
for operating the mechanism. The outer ex- 90
treiiiitips of the toggle are open, being Simply
recessed or forked to engage the bear'ngs 18
and 22, respectively. Ilence as the shaft 20
is rotated the toggles only impart the back-
ward movement to the table or move it to- 95
ward the left. (See Fig. 3.) The forward
or reverse movement is effected or imparted
by the recoil of a spring 29, which is com-
pressed or placed under tension by the tAhI«
during its backward movement. 100

Id the operation of the machine the mate-
rial to be treated is discharged in the form of
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M»^r !>frt-liand corner of the
I'angue passes traos-

;he an^rular longi-

r.argcd overtbe lower
:-ij, as before slateO, is

palp upon III'

table. (See
'"

verscly do

-

tadiiiat r-'fT-

5 edge <
:' /..

trans;-. <-<1

Ail ... '.ogelber wi'ih a ponton of '

ihe gan^uo, :s iirst caogbl by ihe riffles, aod
under ibe •lifla'iDce of liic table's motion is

'

Id carried longiiu<lin»31y toward tbe foot of the il

table until il reacbes the srcoother unrifBod
portion A of tlt^i '.able, where it Ls acted on

j

by :.. ;!i effects a perfect or ap- •

\) T'jr.

.

, : K-paration of the gangoe
15 f.i-ou:

'

1 As ibe materia} caught
by the upp«;riii(/Bi and shortest riffle passes to

;

the portion A of the table the action of the
water, which is fed to the upper edge of the
tables, carries the gangue downward to the

JO next riSle, K!:iie the mineral remains on the >

smooth portion A and is carried toward the
tai! of '.iie table, where it is finally discharged.
It is expected that some of the mineral
caagbt by the nppermoei and shortest riffle

35 will be carried downward with the gangae to

the next riffle, which is longer. After leav-

ing this last-named riffle and passing to the
<I

smooth or unriffled portion of the table the
water again acts on the tnaterial and carries

30 the g»ngue downward to the npxi r:ffl«», leav-

ing the clean mineral on the smooth portion
A of the table. If any mineral escapes with
the gaogoe tlte second time, it will t>e eaughc
by the riffle next below and again subjected

35 to the .separating action of ihe water as soon
as il reaches ll»e smooth portion A of the ta- 1

ble. In this nmoner the materia! is carried
ransverse'.y downward and longitudinally
forward, the gangue being discharged at the

40 lower edge of the table completely imfiover-
ished of us loineral values^ while the latter

are discharged at the foot or tail of the table.

A portion of the gangne—that is to say, the
lighter part thereof—passes over each riffle

45 in suocession from the shortest or nppennost
to the longest or lowermost riffle. Pae min-
eral and the heavier gangue are canght by
ibft riffles and finally septarated on the smooth
portion A of the table. This combination, in

jo a concentrating-table, of riffles of varying
length forcatchiagthe mineral and a smooth,
plain, or unriffled portion at tiie extremities
of the riffles, where the final separation is ef-

fected throagh the action of the water, is be-

55 lieved 10 be entirejy new in au apparatus o;

this class.

A riffle is the best means of catching min-
eral, while a smooth, plain, or unriffled sur-
face is the best for effecting ihe separation of

60 the raineml from the gangue canght with the
minerai by the riffles, the separation being ef-

fected by the action of water.
While 1 prefer to employ the angular riffle

shown and described in thi.s application, I do
65 not !im;; the invention to any special con-

S\rucUon ef riffle

The fauction of the angular riffles will now
be described in detail.

'The part 9^ of the riffles would lie sufficient

alone to catch the larger and heavier parti- 70
cles of mineral, bat some of the more minute
particles would be forced over ihe riffles and
carried downward with the gan;nie and per-

haps finally lost were it not for the part S' of

the riffles, which checks this tendency and 75
allows specific gravity to prevail, the same as
in hand-panning, it is well known thai the
finest particles of mineral c^n be saved by
hand-panninf. The specific gravity of the

finest particle of gold is, of course, thesameaa 8c

the largest nugget, and if the proper condi-

tions exist the minute particle can be saTed
as well aa the nugget. The object of my an-
gular riffles La toproducetheconditions neces-

sary to save not only the largest but also the 85
finest mineral particles. Underordinary con-
ditions these fiue particles when acted on by
a current of water are carried along with the
water, and consequently lost with thegangue.
The upper part 8= of my riffle checks the tend- 90
ency of these light particles to pass over the

riffles with the water. Jlence they are con-

fined by the bed of the table below the part
8' of the riffles above, while the part 8* of the

riffles checks their downward movement. 55
TTence nndertheinfinence of the table's move-
ment or vibration the mineral particles, both
fine and coarse, are caught by the riffles.

Ic will be observed by aa ioapoctioo of my
operating mechanism that the length of the ic-o

table's stroke may be regulated without
ehangiog, altering, or interfering with the

quality of the movement imparted by the

toegle.

Wilh other toggle movements as applied to 105

this class of machines the length of stroke is

regulated by changing the point where the
lower extremity of the connecting-rod or pit-

man is attached to the t<^gle. Thisiseqaiva-
lent to changing the length of the pitman and i ic

of coarse not only changes the length of the
table's stroke, but also the quality of the

movement. For instance, if the pitman be
made shorter the point where the togsle-

links are connected must move farther jp- 115

ward, but notsofardownward.and vice versa.

In other words, by changing the length of the
pitman ('or changing the pwint where it is at-

tached to the toggie, which is the san^c tning)
the angle of the links becomes greater when no
the table has reached its limit of movement
ia one direction and less when the table has
reached its Umit of movement in the opposite
lirection. Hence in such constructions the

speed of the table at a given point in its 135
•troke varies as the length of tie stroke is

changed.
Having thus described my invention, what

I claim ;i—
i. A transversely-inclined concentrating- 130

table having a movement whose tendency is

to carry the material loDgitndinally forward
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towftrd the tail or foot of the table, said table

being provioed with a number of rifBes ex-

tending longitndiDally a portion of the dis-

tac ;e from its head toward its foot, said

S riffles varyirgiQ length for the purpose speci-

fied, the table having a smooth, plain, or ua-
•iffled portion exundingfrom the extremities

jf the riffles toward tlie tail of the table,

whereby the material ae it leaves the riffles is

io subjected to the action of the water on the

smooth portion of the table And the final sep-
aration of the mineral from the gangue ef-

fected.

2. A transversely-inclined concentrating-

15 table having a number of Jongitudinftl riffles

extending a portion of it"e table's length from
the he&d toward the foct, said riffles being of

unequal length, the uppermost being the
shortest while the other riffles increase in

IO length from the upper edge to the lower edge
of the table, the table having a plain or un-
riffled portion lying at the extremities of the
riffles and adapted to receive the material
caught by the riffles.

»5 3. The jombination of a transversely-in-
clined concentraling-table having a number
•jf longitudinal riffles of unequal length ex-
tending from the head toward the tail of the
tabic, said riffles increasing in length from

30 the upper toward the lower edge of the table,

said table being provided with a plain or un-
riffled poition at the extremities of the riffles,

and means I'orlmpai ting to the table a longi-
todiually-reciprucuting niovemeut oompris-

JS ing a toggle, an operating-pitman, and a lever,

one link of the toggle engaging one arm of
ihe lever, while the other arm of the lever is

connected with the head of the table.

4. The combination of a transvcrsely-in-
40 dined concentratiiig-table having a number

oflODgitudinai riffles extending from the head
toward the foot of the table, the table being
provided with a plain oruunffled portion lo-

cated at the extremities of the riffles, and
45 means for imparting to the table a longitudi-

nal reciprocating nio\cment comprising a tog-

gle-joint, an operating-pitman and a lever,

one liuJc of the toggle engaging one arm of
the lever, while the other arm of the lever is

$0 connected with the table and provided with
au adjustable roller -.adapted to engage a
keeper carried by the table.

5. The combination of a trans versely-iiu

clined conceni.-aaug-tablebaTiDg a series of

longitudinal riffles ostci-'ding from the head 55
toward the foot of tlse table, the table being

provided with a plain or unriffled portion ex-

tending froia the riffle extremities to the foul

of the table, and means for imparting to the

table a Ion;- tudinally -reciprocating move- 60

ment, said :.ieaus comprising a t<)ggle-joint,

an operating-pitinac, and a lever, one link 01

the toggle engaging lue arm of the lever,

while the other arm of llie lever is connected
with the table and provided wiih in adjust- 65

able roller, said rbller being mounted on a
block adjustably attached to The lever.

C. The combination of a transversely-ia-

cliued concentrating-table having a number
of longitud iual riffles extending from the head 70
toward the tail of the table, the table beipg
provided with a plain or unriffled portion lo-

cated at the extremities of the riffles, and
means for imparting to the table a longitudi-

nally-reciprocating movement comprising a 75
toggle-joint, an operating-pitman, and a le-

ver, one link of the toggle engaging one arm
of the lever, while the other arm of the lever
is connected with the table and provided with
a vertical slot, and a block held in place by a 80

bolt passing through the slot and carrying an
antifrictional roller engaging a keeper on the
table.

'. The combination of a transversely-in-
clinod conoentrating-table having a seri6's of 85
riffles extending longitudinally from the head
toward the tail of the table, aaid rifBes being
of unequal length, the upjtermost being the
shortest and the riffles increasing in length
from the upper to the lower edge of the table, 90
the table being provided with a plain or un-
riffled portion of suitable aresa located at the
extremities of the riffles, means for feeding
the material to the upper portion of the ta-

ble's head, means for discharging water on 95
the upper edge of the table, and suitable
means for imparting to the table a longitudi-
nally-reciprocating movement of a character
adapted to move the material fiom the head
toward the tail of the tabic. loc

In testimony whereof I affix my signature
in presence of two witnesses.

ARTHUR R. WILFLEY.
Witnesses:

Alfred J. O'Briei*.

G. J. ROLLAND£T.
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To all whom it may concern:
Be it known that I, Samuel Irving Hal-

LETT, a citizen of the United States, residing

at Aspen, in the county of Pitkin and State

S of Colorado, have invented certain new and
useful Improvements in Ore-Concentrators;
and I do hereby declare the following to be a
full, clear, -and exact description of the in-

vention, such as will enable others skilled in

10 the art to which it appertains to make and
use the same.
My invention relates to ore-concentrators

or that class of machines or apparatus em-
ployed for concentrating or separating and

IS grading mineral substances of different spe-
cific gravities, and move particularly to ap-
paratus operating to carry out the wet proc-

ess of concentrating ores, whereby ores of

various kinds may be washed and concen-
20 trated and the valuable minerals separated

and graded with economy of time and labor.

The invention is especially designed for use
in connection with ore-concentrators of that
class in which the crushed ore is distributed

as upon and caused to move or flow along a
plane surface or table, to which is imparted
a combination of shaking and rocking mo-
tions whereby the concenti-ates or particles

of mineral settling on the surface of the ta-

30 ble are carried along and discharged in dif-

ferent classes or grades at one end or side of
the table, while the gangne and refuse mat-
ter are carried off at the side or end of the ta-

ble opposite the distributing-launder.

JS The primary objects of my invention are
to provide simple, inexpensive, and efficient

means for separating the ore and for collect-

ing the same in different grades or classes, so
that in treating ores containing minerals of

40 different specific gravities the different min-
erals maybe separated and collected in their
respective classes or grades.
The invention will first be hereinafter more

particularly described with reference to the

4S accompanying drawings, which form a part
of this specification, and then pointed out In

the claims at the end of the description.
Referring to the drawings, Figaro 1 repre-

sents a top or plan view of an ore-concentrat-
50 ing table and its attachments embodying my

invention. Fig. 2 is a side elevation of the

same with parts broken away to show the

construction of parts which would otherwise

be concealed from view by the broken-away
portions. Fig. 3 is a detail front view of the 55
distributing-launder. Fig. 4 is a vertical

transverse section taken on the line IV IVof
Fig. 1. Fig. 5 is a detail sectional view
through a portion of the table, the section be-

ing taken on the line V V of Fig. 1. Fig. 6 60

is a top or plan view, Fig. 7 a side elevation,

and Fig. 8 an end view, of tho sectional laun-

der or trough for collecting the valuable met-
als separated from the gangue or tailings.

In the drawings, in which similar letters of 65

reference are used to denote corresponding
parts in different views, A denotes the table,

which is suitably supported to adapt it to

have imparted thereto by any suitable mech-
anism in common use a combination of shak- 70
ing and rocking motions or any desired move-
ment for accomplishing the desired results.

As shown, it is mounted on posts or legs h b,

the upper ends of which are pivotally con-

nected to the under side of the table, while 75
th e lower ends thereof are pivotally connected
with and rest upon suitable frame-pieces or

bars B, which latter may rest upon a suitable

support or frame C, as shown, or in any proper
manner, suitable devices, as screws or ad- 80

justable wedges c, being interposed between
the bars B and frame C for varying the in-

clination of the table. The legs or rocking
arms that support the table act not alone as

a support therefor, working on the arc of a 85

circle and giving the ore a slightly-pitching

motion, but they also act as a guide for the

table, allowing it to have no side movement
whatever, which is a very important consid-

eration in separating the ore. The surface 90
of the table A is covered or provided with a
metallic sheet or facing a, of metal, having an
afftnity for the particular metal contained in

the ore under treatment and which is the

more valuable and desirable to be thoroughly 95
separated—as, for instance, lead in treating

lead ore or a silver sheet or coating In treat-

ing gold ore. This metallic surface or cover-

ing is provided with a series of longitudinal

grooves, channels, or recesses a', which prof- 100

erably extend from the rear end of the table

toward the front or discharge end thereof
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with a slight rearward inclination and termi-

nate a sufficient distance from the receiving
or discharge end or'side of the table to leave

a clear unobstructed smooth surface extend-

S ing the length of the table on the side thereof
adjacent to the, distributing - launders, as
shown more clearly in Fig. 1. The grooves
a! taper from end to end—that is to say, they
gradually decrease in depth from the front or

10 receiving end thereof tt> their opposite termi-

nals, where they merge into the smooth un-
obstructed surface of the table-top.

At or near the receiving end or side of the
table and on that portion thereof on which

15 the crushed ore or pulp is delivered from the
distribnting-launder I provide a removable
wearing- plate A', which may consist of a
sheet-metal or other suitable plate, having
one edge or angle thereof secured to the frame-

jo piece or bar a^, while the other portion or edge
thereof overlaps and rests upon the surface
of the table, as shown more clearly in Fig. 4.

By this means when that portion of the table
which is most subject to wear becomes worn

25 and in need of repairs the wearing-plate may
be removed and a new one substituted in its

stead without necessitating the renewal of
the entire metallic surface of the table or the
substitution of a new table-top, as is usual in

30 using ore - concentrators as heretofore con-
structed.

The distributing-launderD may be formed
with two or more compartments d d', the com-
partment d being adapted to receive the pulp

35 or crushed ore from a suitable conduit or pipe
E, as indicated in Figs. 2 and 4, while the
compartment d' is adapted to receive the wa-
ter for washing the ore from a suitaljle con-
duit or pipe E', as shown in Fig. 2. The ore-

40 compartment d of the launder D is provided
on the discharge side thereof with a series of
holes or perforations (?, through which the
pulp or ore mixed with water is permitted to
escape onto the surface of the table. The up-

45 per edge of that side of the compartment d'

nearest the table is preferably notched or ser-
rated, as at S*,,in order that the w^ter used
for washing the ore as it passes downward to-

ward the front or lower end of the table may
50 be more evenly and smoothly distributed

without splashing or spurting onto the table
in greater volume or with greater force at any
one point than at other points along the ta-

ble, thus insuring an even distribution and
55 smooth flow of the water across the table for

thepurposeof washingtheoreauddrawingroff
the lighter material and gangue into a water
box or trough F, extending along underneath
the edge of the table at that side iliereof op-

do posite the distributing-lauader.
At the front or disehiirge end of the table

is placed a sectional trough or launder G to
receive the heavier particles of mineral or
valuable metal separated from the ore. This

65 launder G may be constructed in two, three,
or more sections, which are preferably tele-

scopically -arranged, so that the material

which is separated may be assorted and graded
and collected in different grades or classes

—

as, for instance, lead, iron, and zinc—accord- 70
ing to the nature and character of the ore
under treatment and the specific gravities of

the minerals contained therein. In the form
shown the, lannder G is constructed in three
concave or semicylindrical sections g, g', and 75
g^, which are telescopically arranged and sup
ported on the rods or bars H, whicb bars ex-
tend transversely of the table at the discharge
end thereof and are rigidly secured at one
end to a bracket H' and at their opposite ends 80
to the frame of the machine. The sections

g g' g^ of the launder are provided with dis-

charge openings or spouts g^, g*, and g', re-

spectively, and are supported, with capacity
for longitudinal ad j nstment on the rodsH H, 85
by lateral lugs or hooks g', resting upon and
overlying said rods, so that any one of the
sections may be moved forward or back for

the purpose of varying the extent or area of
the surface of t^he section which is exposed to 90
the discharge end of the table and adapted
to receive the. material therefrom, so as to

adapt the same for use in treating different

kinds of material or in classifj'ing the mate-
rial according to different requirements in 95
use. Either of said sections may be removed
bodily by simply lifting the same from the
rods, and, if desired, any suitable securing de-

vice may be employed for securing the sev-
eral sections in the positions to which they 100

may be adjusted for use and to prevent acci-

dental displacement in use caused by the jai'-

ring or shaking of the table. From the dis-

charge openings or spouts g' g* g' the mate-
rial may be discharged into a, suitable recep- 105
tacle or conducted through a suitable spout
or conveyer to any desired point for further
treatment or shipment.
In the operation of the table the ore is fed

into the compartment d of receiving launder no
or trough D, while the wash-water, which is

located farther down the length of the table
and which is used to wash the ore as it passes
downward toward the discharge end, is fed
into the compartment d' and flows over the 115

top or serrated edgad' of said compartment,
so as to secure an even distribution and gen-
tle flow thereof without .spurting. At the
same time a reciprocating movement, differ-

ential in its action, with the strength of the :2c
longest throw or bump toward the discharge
end of the table, is imparted to the table by
any suitable mechanism connecting with the
pitman or rod I, which may be applied at
either end of the table, so as to cause the ore 125
to move along or over the surface of the ta-

ble toward the discharge end thereof, where-
by as the ore is moved along it is washed all

the way at right angles by the water issuing
from the compartment d' of tlio launder, thus 130
washing the lighter material and gangue
toward the opposite side of the table and into
the trough or box F, from which the gangue
and waste may flow off into any suitable re-
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coplaclo or (;oii(luiU provided tlierefor. Tho
hcHvicT ore or Viiliiablii material to be vocov-

orcd reiiiaiiis scattered aloug the smooth sur-

face of the table above the teriniiials of the

S inclined grooves or channels a' and is dis-

cliargcd at the end of the table into the sec-

tion or compartment r/ of tlie receiving-laun-

der G,while the float-lead or lighter part ielesof

mineral, that are not sized, as is the heavier

10 lead or particles, are cauglit in the grooves

a' and caused to gradually work backward
and toward the discharge end of the table, so

as to be brought back into the plane of the

bod}' of ore or valuable metal which takes a

15 position forward of an imaginary line running
the lengtli of the table outside of the termi-

nals of the aforesaid grooves or slots, where-

by the very line float-lead or other float min-
eral is separated and recovered with the

20 larger particles of like kind and specific grav-

ity instead of being carrie'd over and dis-

charged into a middlings receiver or recep-

tacle, as heretofore, and conveyed back to the

distributing-launder to be again run over the

25 table, with consequent loss resulting from the

fact that the material which is so finely pul-

verized as to be once discharged and again re-

turned to the table will seek the same place

as before and be run again and again into the

30 middliags-receptacle and returned until worn
by attrition so fine that it will pass off with
the dirty water into the waste. The inclined

sloping grooves, which run against the slant

of the table, cause the float mineral tobecar-

35 ried back to the place it should notdiave left,

while allowing the waste to pass over it and
off into the trough or receptacle to receive the

same, thus saving tho valuable float material

with the heavier ore that lies along the upper
40 line or surface of the table beyond the ter-

minals of th-e grooves. I thus avoid all in-

tricate savings and returnings and accomplish
what has hitherto been attempted to be ac
complished by returning the same ore to be

45 run over two or more times. The minei-al of

less specific gravity and of a different class

from that which is discharged into the first

compartment or section of the sectional laun-
der will be carried farther across the table

50 and will be discharged into the second section

or compartment, while the material of the
ne.xt or third class will be discharged into

the third section or compartment, thtt« sepa-
rating and collecting tlie different grades Or

55 classes of material into two or rriore classes,

the first of which, for instance, may be lead,

the second iron, and the third zinc, according
to the ore under treatment, the same rule ap-
plying to any, minerals having different spe-

60 cific gravities.

r>y constructing the surface of the table of

metal having an alTinity for the particular
metal it is desired to lecover from the ore
under treatment the separation and collec-

65 tion thereof arc greatly facilitated, and a more
complete separation is effected than is possi-

ble under the usual conditions.

The desired differential movement or bump-
ing action may be imparted to the table by
any suitable mechanism, such as has here- 70

tofore been employed in devices of a similar

character and which it is unnecessary to illus-

trate or describe herein, inasmuch a my in-

vention resides in the const ruction of the t.v

ble and its attachments and not in the mech- 75

anism for imparting the desired vibratory

or reciprocating movements thereto.

I may mention, however, as a desirable

movement that which has heretofore been em-
ployed with what is known as the '

' Rittinger " 80

table made in Germany many years age and
which has been in use in this country for

many years,in which there is a side movement
or bumping action combined with the trans-

verse washing of the ore. 85

It will be understood, of course, that the

form and constructioh of the parts hereinbe-

fore described may be modified in a number
of ways without departing from the spirit of

my invention, and hence I do not desire to be 90
limited to the exact construction shown and
described.

The novel construciion of table herein

shown and described is made the subject of a

separate divisional application, and hence 95
claims to the same are omitted from the pres-

ent case.

Having thus fully described my invention,

what I claim as new, and desire to secure by
Letters Patent of the United States, is— 100

1. In an ore-concentrator the combination
with theshaking-table, of a I'eceiving-launder

extending along the discharging side of the

table and composed of sections independ-
ently adjustable to vary their individual Ion- 105

gitudinal extent for receiving the ore from
the table.

2. In ao ore-concentrator the combination
with theshaking-table, of areceiving-launder
extending along the ore-discharging side of no
the table and composed of a series of over-

lapping sections independently adjustable in

the direction of their length, substantially as

and for the purpose described.

3. In an ore-concentrator, the combination 115

of a shaking-table, rods extending cro.sswise

of the discharging end of said table, and a
series of overlapping troughs together consti-

tuting a sectional launder oand separately

supported on said rods with provision for sep- 1 20

arate longitudinal adjustment, substantially

as described.

4. In an ore-concentrator, the combination
with the table, of a sectional lauurier composed
of a series of independent cooperatlvely-ar- 125

ranged longitudinally-adjustable and remov-
able sections, substantially as described.

5. In combination with the table, the sec-

tional launder or receptacle composed of tele-

scopically-arrangcd sliding sections each re- 130
movably supported .adjacent to the discharge
end of the table to adapt the several sections

to be separately adjusted and secured in dif-

ferent positions relatively to each other and
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to bo readily removed and replaced, substan-

tially as described.

6. A sectional launder comprising a series

of independent concave secMons or recopta-

5 clo8 telescopieally arranged and adapted to

slide longitudinally with respect to each other,

each having lateral supporting fingers or lugs

adapted to rest on suitable supports adjacent

thereto, and provided at one end with a dis-

10 charge-opening, substantially as described.

7. In an ororconcentrator, the combination

with the table, of the sectional launder com-
prising a series of concave sections or recep-

tacles telescopieally arranged and adapted to

slide longitudinally with respect to each other, 15
each Laving lateral supporting fingers or lugs

and provided at one end with a discharge-

opening, and longitudinally -arranged sup-
porting rods or bars on which said sections

are supported and adjustably secured adja- 20

cent to said table, substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses.

SAMUEL IRVING IIALLE'lT.

Witnesses:
Jesse J. May,
JOSEl'ir IlK'KS.
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To all whom it may concern:
He it known that I, Samuel Irving IIal-

LETT, a citi/eii of the United States, residing

at Aspen, in the county of Pitkin and State of

S Colorado, have invented certain new and use-

ful ImproveineutSin Ore-Concentrators; and
I do hereby declare the following to be a full,

clear, and exact description of tlie invention,

such as will en.able others skilled in the art

10 to which it appertains, to make and use the

same.
My invention relates to ore-concentrators,

or tha,t class of machines or apparatus em-
ployed for concentrating or separ.iting and

15 grading mineral substances of dilTerent spe-
cific gravities, and more particularly to i\\)-

paratus operating to carry out the wet process

of ooncentrating ores, whereby ores of vari-

ous kinds may be washed and concentrated
20 and the valuable minerals separated and

graded with economy of time and labor.

The invention is especially designed for use
In connection with ore-conceutrators of that

class in which the crushed ore is distributed

25 upon and caused to move or flow along a
plane surface or table to which is imparted
a •combination of shaking and rocking mo-
lions, whereby tho concentrates or particles

of mineral settling on the surface of the table

30 are carried alopg and discharged indifferent

classes or grades at one end or side of ttie

table, while the gangue and refuse matter are
carried off at the side or end of the table op-
posite the distributing-launder.

35 The primary objects of my invention are
to provide simple, inexpeu.sive, and efficient

means for separating the ore and for collect-

ing the same in different grades or classes,

so that in treating ores containing minerals
40 of different specific graviUes the different

minerals may be separated and collected in

their respective classes or grades, and to pro-

vide a table which shall efficiently- separate
and collect the finer or lighter and unsized

45 mineral substances or float-mineral which in

the operation of concentrators as generally

heretofore constrncted is either carried off

with the gangue or collected in the form of
" jBiGdlings" and returned to the feed-trough

$0 for retreatment with the fresh material beiog

fed into the feed-tiough, with consequent loss

of energy and wasteof valuable metallic sub-

stances.

The invention will lust be hereinafter more
particularly described, with reference to the 55
accompanying drawings, which form a part
of this specification, and then pointed out in

the claims at the end of the description.

Referring to the di a wings, Figure 1 repre-

sents a tt)p or plan view of an ore-concentrate 60

ing table and its attachments embodying my
invention. Fig. 2 is a cross-sectioJiiil view
taken on the line II II of Fig. 1. Fig. 3 is a
detail front view of the distributing-launder.

Fig. 3" is a longitudinal sectional view taken 65
on line III III of Fig. 1.

In the drawings, in wliich similar letters of

reference are used to denote corresponding
parts in different ^iews, A denotes vhe table,

which is suitabl}- supporteil to adapt it to 70
have imparted thereto by any suitable mech-
anism in common use a con-bination of shaK-
ing and rocking motions or any desired ir,.>ve

ment for accomplishing the desired rcsiilts.

A.S shown, it is mounted on posts or Isg^ o h, 75
the upper ends vi which are r-ivct.^ily con.-

nected to the undei Side of the table, while
the lower ends thereot .\Te pivotally connect-
ed with and rest upon .suitable frame pieces
or bars 13, which, latter may rest upon a suit- 80
able support or frame C, as shown, or in any
proper manner, suitable devices, as screws or
adjustable wedges c, being interposed between
the bars B and frame C for varying the in-

clination of the table. 85
The table is provided with a riffled or

grooved surface and with an unriffled or
smooth surface, as shown, said riffles or
grooves extending along the surface of the
table transversely or obliquely to the d iroctiou 90
or line of movement of said table and taper-

ing or diminishitf in depth toward the un-
riffled portion. In the form shown in, the
drawings the riffled and unriffled suj-facea are
obtained by providing the table with a me- 95
tallic sheet or facing a, in which is formed a
series of longitudinal grooves, channels, or
recesses a', which preferably extend from the
rear end of the table toward the front or dis-

charge end thereof, with a slight rearward in* 100
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clinatiou, and terminate a sufficient distance
from the receiviog or discharge end or side

of the table to leave a cle^r unobstructed
smootli surface extending the length of the

S table on the side thereof adjacent to the dis-

Irib'iting-lHunders, as shown more clearly in

Fig. 1.

The metallic surface or covering of the ta-

ble preferably consists of a metal having an
to affinitj' for the particular metal contained in

the ore under treatment and which is the
more valuable and desirable to be separated

—

as, for instance, lead in treating lead ore or

a silver sheet or coating in treating gold ore.

15 The grooves «' taper from end to end—that
is to say, thej' gradually decrease in depth
from the front or receiving end thereof to

their opposite terminals, where they merge
into the smooth unobstructed surface of the

*o table-top.

At or near the receiving end or side of the
table and on that portion thereof on which
the crushed ore or pulp is delivered from the
distributing-launder I provide a removable

35 wearing-plate A, which may consist of a sheet-

metal or other suitable plate having one edge
or angle thereof secured to the frame piece
orbar a', while the other portion or edge there-

of overlaps and rests upon the surface of the

30 table, as shown more clearly in Fig. 2. By
this means wlien that portion o£ the table
which js most subject to wear becomes worn
and in need of repairs the we-aring-plate may
be removed and a new one substituted in its

35 stead without necessitating the renewal of

the entire metallic surface of the table or the
substitution of a new table-top, as is usual
in psing ore-concentrators as heretofore con-
strncted.

40 The distributing-launder D may be formed
with two or more compartments d d', the com-
partment d being adapted to receive the pulp
or crashed ore from a suitable conduit or pipe
E, as indicated in Fig. 2, while the compart-

45 ment(i'"is adapted to receive the water for

washing the ore from a suitable conduit or
pipe. The ore-compartment d of the launder
U is provided on the discharge side thereof
with a series of holes or perforations d'',

50 through which the pulp or ore mixed with wa-
ter is permitted to escape onto the surface of

the table. The upper edge of that side of

the compartment a' nearest the table is pref-

erably notched or serrated, as at d', in-order

55 that the water used for washing the ore as it

passes downward toward the front or lower
end of the table may be more evenly and
smoothly distributed without splashing or
spurting onto the table in greater volume or

60 with greater force at any one point than at

other points along the table, thus insuring an
even distribution and smooth flow of the wa-
ter across the table for the purpose of wash-
ing the ore and drawing off the lighter mate-

65 rial and gangue into a water box or trougli F,

extending along undorneaih the edge of the

table &t that side thereof opposite the dis-

tributing-launder. At the front or discharge
end of the table is placed a sectional trough
or launder G to receive the heavier particles 70
of mineral or valuable metal separated from
the ore.

In the operation of the table the ore is fed

into the compartment d of receiving launder
or trough D, while the wash-water, which is 7

located farther down the length of the table
and which is used to wash the ore as it passes
downward toward the discharge end, is fed
into the compartment d' aiid flows over the
top' Of serrated edge c?^of said compartment, So

so as to secure an even distribution and gen-
tle flow thereof without spurting. At the

same time a reciprocating movement differ-

enttal in ite action, with the strength of the
longest throw or bump toward the discharge 85
end of the table, is imparted to the table by
any suitable mechanism connecting with the

pitman I, whichinay be applied at either end
of the. table, so as to cause the ore to move
along or over the surface of the table toward 90
the discharge end thereof, whereby as the ore

is moved along it is washed all the way at

right angles by the water iss jing from the

compartment a' of the launder, thus wa.sh-

ing the lighter material and gangue toward 95
the opposite side of the table and into the

trough or box F, from which the gangue
and waste may flow off into any suitable re-

ceptacle or conduit provided therefor. The
heavier ore or valuable material to be re- too

covered remains scattered along the smooth
surface of the table, above the terminals of

the inclined grooves or channels a', and is

discharged at the end of the table into the

receiving-launder G, while the float-lead or 105

lighter particles of mineral that are not sized,

as is the heavier lead or particles, are canght
in the grooves a' and caused to gradually
work backward and toward the discharge end
of the table, so as to be brought back into no
the plane of the body of ore orvaluable metal,

which takes a position forward of an imagi-

nary line running the length of the table out-

side of the terminals of the aforesaid grooves
or slotA, whereby the very fine float- lead or 115

other float-mineral is separated and recov-

ered with the larger particlea of like kind
and specific gravity instead of being carred
over and discharged into a middlings receiver

or receptacle, as heretofore, and conveyed 120

back to the distributing-launder to be again

run over the t«ble, with consequent loss tm-

sulting from the fact that the material which
is so finely pulverized as to be once discharged

and again returned to the table will seek the 125

same place as before and be run again and
again into the. middlings-receptacle and re-

turned until worn by attriticm so fine that it

will pass off with the dirty water into the

waste. Theinclinedslopingrilflesorgrooves, ito

which run against theslantof the table, cau.se

the float-mineral to be carried back to ti!e

place it .sliould not have left, while allowing

the waste to pass over it and off iuln tlje
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trongh or receptacle to receive the same, thus
saving the valuable float material with the
heavier ore that lies along the upper line or

surface of the table bej'ond the terminals of

S the grooves. I thus avoid all intrioat* sav-

ings and returniugs and accomplish what has
hitherto been attempted to be accomplished
by returning the same ore to'be ran over two
or more times. The mineral of less specific

lo gravity and of a different class from that
which is discharged into the fii"8t compart-
ment or section of the sectional launder will

be carried farther across the table and will

be discharged into the second section orcom-
IS partment, while the material of the next or

third-class will be discharged into the third

section or compartment, thus separating and
collecting the different grades or classes of

material into two or more classes, the first of

JO which, for instance, may be lead, the second
iron, and the third zinc, according to the ore

under treatment, the same rule applying to

any minerals having different specific gravi-

ties.

as By constructing the surface of the table of

inetal having an affinity for the particular
metal it is desired to recover from the ore
under treatment the separdtion and collec-

tion thereof is greatly facilitated and a more
30 complete separation is effected than is pos-

sible under the usual conditions.
The desired differential movement or bump-

ing action may be imparted to the table by
any suitable mechanism such as has hereto-

35 foi-e been employed in devices of a similar
character and which it is unnecessary to ilus-

trate or describe herein, inasmuch as my in-

vention resides in the construction of "the

table and its attachjnents and not in the mech-
\o anism for imparting the desired vibratory or

reciprocating movements thereto. I may men-
tion, however, as a desirable movement that
which has heretofore been employed with
what is known as the " Rittinger " table, made

15 in Germany many years ago and which has
been in use in this country for many years,
in which there is a side movement or bump-
ing action combined with the transverse wash-
ing of the ore.

so It will be understood, of course, that the
form and construction of the parts hereinbe-
fore described may be modified in a number
of ways without departing from the spirit of
my invention, and hence I do not desire to

55 be limited to the exact construction shown
and described.
This application is a divi.sion of an origi-

nal application filed by me September IG,

1897, and in which the sectional receiving-
60 launder hereinbefore briefly referred to is

made the subject of claims.
Having" thus fully described my invention,

what I claim as new, and desire to secure by
Letters Patent of the United States, is —

f>$ 1. In a concentrator, a table provided with
tapered riffles which merge into the table-sur-

face alonff a line oblique to said table.

2. Ah ore-concentrating table adapted to

the "wet" process of separating ores, having
a smooth upoer surface extending along the 70
side thereof on which the ore and water are re-

ceived, and a series of spaced grooves or chan-
nels extending over the surface thereof atone
side of said smooth portion toward its dis-

charging end: the said grooves gradually 75
diminishing in depth from their receiving
to their delivery ends and inclined toward
and merging in said smooth surface, substan-
tially as deecribed.

3. In an ore-concentrator, the combination 8c

of an endwise-reoiprocatory transversely-in-

clined table having a serias of grooves or
channels in its surface extending toward the
discharging end of the table and gradually
diminishing in depth or tapering in a vertical 85-

plane from their receiving ends and merging
into a smooth unobstructed surface of the ta-

ble which extends along the higher side of
the latter and across its discharging end ; and
means for distributing ore and water over the 90
table from alon^ its higher side.

4. In an ore-concentrator, the combination
of an endwise-reoiprocatory transversely-in-

clined table having a series of diagonally-ex-
tending grooves or channels in its surface di- 95
minishing in depth or tapering in a vertical

plane from their receiving ends toward the
discharge end of the table and merging into

a smooth unobstructed surface of the latter

which extends along its higher side and across 100

its discharging end; and means for distrib-

uting ore and water over the table at its higher
side.

5. In a eoncentratorj a table provided with
tapered riflles which extend along the table- 105

surface transversely or obliquely across the
line of movement of the table and terminate
along iL line oblique to said table.

6. In a conce'ntrator, a table provided with
a riffled and an unriffled surface) said riffles lio

tapering toward the unriffled portion and ex-

tending in a direction oblique to the direction

or line of movement of the table.

7. In a concentrator, a table provided with
a riffled and an unriffled surface; the riffles 1x5

ex tending transversely or obliquely across the
line of movement of the table, and tapering
or diminishing in depth toward the unriffled

portion.

8. A table for ore-concentrators having its 12c

surface provided with a series of longitudinal
grooves or riffles diminishing in height from
the head toward the tail and extending ob-
liquely across the surface of the table and
terminating on a line oblique to the table. 125

9. A table for ore-concentrators having its

surface provided with tapered grooves or rif-

fles diminishing in height from the head to

the tail; said riffles diminishing in length
from the rear to the front or feed end of said 130
table, suljstantially as described.

10. In combination, a table for ore-concen-
trators grooved or riffled longitudinally from
head to tail; said grooves being tapered and
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diminishing in height from the iieau lowai'l
the tail end of the table, and the feed near
tlie head end of the bed arranged to discharge
the pulp trausvei-scly across the deeper parts

S of the grooves, substantially as described.
11. In combination, a bed ortablefor con-

centrators grooved or corrngated loiigitadi-

niiily from head to tail; .saul corrugAliami be
ing deeper at the head and diminishing in

lo height toward theXail cud of the bed, and the

feed near the head end of the bed arranged
to discharge the pulp transversely across the
deeper parts of the corrugations, substan-
tially as described.

In testimony whereof I affix my signature tj

iu presence of two witnesses.
SAMUEL IRVING HALLETT.

Witnesses?
ElJAS COHX,
Robert Woodbkidoe.
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To all whom it may conoern:
Be itknown that I, Ultsses S. James, a citi-

zen of the United States, residing at Helena, in

the county of Lewis and Clarke and State of

5 Montana, have invented certain new and use-

fnl Improvements i/i Concentrating-Tables,of
which the following is a specification, refer-

ence being had tberein'to the accompanying
drawings.

to _ This invention relates to an improved con-
centrating-table for the separation of heavy
minerals from the gangue or quartz matter in

ores that have be6n crushed or reduced to

pulp; and it has for its objects, briefly, to les-

15 sen tlie expense of separating the minerals
and to save a higher percentum of mineral
than is possible with similar appliances now
in general use, a.s more fuUj' hereinafter set

forth.

20 In the drawings, Figure 1 is a plan view of

the table-supporting frames. Fig. ? is a side

elevation complete. Fi^. 3 is a detail plan of

the table-. Fig. 4, a detail section on the lino

4 4 of Fig. 3; Fig. 5, ft detail section on the

45 line 5 5 of Fig. 3; Fig. G, a group of views in

detail of one of the rocker-bearings for sup-
porting the rocker-frame; Fig. 7, a perspec-
tive of the parts of one of the slide-l)earings

for supporting the table-top; Fig. 8, a cross-

30 section on 'he line 8 8 of Fig. 3 with the

rocker-frame and base in position; Figs. 9,

10, and 11, views in detail of the mechanism
forshakiiig the table-top, and Figs. 12 and 13

details of the pitman.

35 Referring to the drawings bj' letters, a des-

ignates a suitable b.ise-frame, upon which ia

supported a rocker-frame h, both of which
frames are constructed of a suitable number
of longitudinal and transvei-se beams, their

40 length being several times their width. The
frame J> is supported upon the ba.se by a se-

ries of bearings c, arranged along the longi-

tudinal center of the frame and bolted to the
base, these bearings each having a concaved

45 seat in its upper end for the reception of a
pivot or journal d, bolted to an adjacent part
of '.iie rocker-frame. Thus supporting the
rocker-frame it is free to be tilled in either

direction transversely. > tiy suitable devices

50 may beemployed to tilt iL.-.'ame; butlpre-
fer the employment of a ror k-shaft e, sup-

ported in suitable journals at one side of the
base o and running the full length thereof
and carrying at intervals eccentrics/, whose
straps are connected to arms g, pivotally de- 55
pending from the rocker-frame, said shaft be-
ing provided at one end with an operating-
lever h. This simple arrangement enables
the table-frame 6 to be readily tilted to the
desired angle to suit the kind of ore being 60
treated, and when tilted it will remain in the
adjusted position until readjusted.
By supporting the rocker-frame along its

longitudinal center it will be obseived that
it may be readily l:-lted with the utmost ease 65
and accuracy, whicli will be especialli' ad-
vantageous in connection with exceptionally
long tables used for certain kinds of ores.

It will be observed that the bearings c extend
up between the transverse beams, so as to 70
bring the pivotal point at or near the upper
face of the rocker- frame, whereby the rocker-
frame is nicely suspended or balanced on the
pivots, enabling the frame to be adjusted
with a minimum of e.xertion. It wiilalsobe 75
noted that the center lino of the pivots

—

that is, a line running through the centers of

the several" circles of which the bearing-

pivots fZ.form ai-cs—is approximately in line

with the operating-pitman c', connected to 80
the forward end of the tajjle midway between
the side edges thereof, whereby the table may
be freely tilted withoutsubjecting the pitman
to any torsional strain or latei-al oscillation,

which obviously contributes to the utility of 85
the apparatus.
Fastened at intervals along the longitudi-

nal beams of the table-frame are slide-boxes
(', each containing a sliding blo'Ck j, upon
which rests a slide-block A;, aeaiired to the 90
under side of the table, tiie table being pro-

vided with one of these blotk.s for each of the

slide-boxes, whereby the table will be slid-

ingly supported throughout its length and
breadth. The slide-blocks /.- rest upon the 95
slide-blocks j and are coiitined within the

side flanges of the boxe.s, whci-eby the recip-

rocating movements of the table wMll be
guided and tlie table will be prevented from
sliding down sidewise in the direction of ita 100

inclination.

The table at its forward end at one side is
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provided with a forward extension I, Hanged
Hroiind its edge to form a trough, into which
the pulp i_a fed and alone wliich it mast pass

to reaoh the main portion of the table and

5 the riffles. The fiange around this trough

is continued across the forward edge of the

table and along its upper longitudinal edge.

It will be evident that the shalcing motion of

the table-top settles the fine mineral to the

lo bottom and brings the canrse gangue on top

before the material reaches the riffles, so that

rlie gangue will net paci< at the points of the

rilfles and d>Am the fine mineral; but the fine

iniueral having settled at the bottom will

15 gradually move along above the points of

the riffles, while the coarser gangue will move
down across the riffles and separate from the

fine mineral. It will therefore be noted that

this trough-like extension of the feed end of

»o the table-top is a very eosential feature and
that in order to be effective the extension

must be sufficiently long to insure the set-

tling of the fine mineral before the material
reaches the riffles on the main surface. As

25 a general thing the length of the extension
should be a little greater than one-third the
length of the table.

The tjjible-top is constructed of longitudinal

stripsm of selected wood, preferably matched
30 tonguie-and-groove stuff, and bound together

by cross-battens n, fastened at intervals to

the under side of the table-top. At a point
coincident with each of these battens the ta-

ble-top is sawed entirely across, as at o, the

35 kerfs extending down a sufficient depth to

give the desired flexibility to the table, pref-

erably about half-way through the strips m.
Secured on the surface of the strips is a cov-
ering of heavj' linoleum n' or other thick flexi-

40 ble material, this coveringextending overand
covering the transverse slits 0. A table thus
constructed is self-adjusting by reason of its

transverse flexibility to all the slide-bearings,

thereby practically abolishing vertical vibra-

4.5 tion, a great desideratum in this class of ap-
pliances.

The riffles p run longitudinally of the table
parallel with each other and with the lower
edge of the tablej and their upper edges iu-

50 cline downward from their forward ends to-

ward their rear ends, and they extend over
that portion of the table-surface below a di-

agonal line running from near the upper for-

ward corner of the table to its lower rear

55 corner, making the field covered l^y the riffles

a triangular one, although this location and
arrangement of the riffles may be varied, if

found desirable. The riffles are fastened in
grooves formed in the upper suiface of the

60 linoleum cover and extend onl^ partially
therethrough, and they are of course .buffi-

clently flexible transversely, to yieLd to the sin-

uous movements of the table caused by irregu-
larities in the gupjwrtlng - surfar.' thereof.

65 This manner of fastening the riftle>< to the ta-

ble has peauliftr- advantages. It enables the
I'llUcs to be planed down to any desired de-

gree—in tact, actually to (he table-surface

—

without <le8troying their sti-ength, and, fur-

thermore, itpreventst he riftles breaking loose 70
and spriLging up from the table- surface,

whereby the life of i'-re riffles will be greatly
increased and their function rendered more
perfect. The fastening means must obvi-

ously be something clher than nails or screws 75
or other devices passing down through the
riffles. I prefer cement or glue that will not
dissolve in water. Where the riffles are high-

est, (at the forward end of the table,) (hey
are more widely spaced, and as their height 80
is reduced their number is increased by the
insertion of the short supplemental riffles p'

The reason of this is that where the riffles

are low there is less tendency for the pulp
to pack, and their number is increased in or- 85
der to make a more continuous dam to resist

or prevent waste of mineral. It will also be
observed tliat if the riflies were laid the ftill

length of the table extravagant agitation

would be necessary to avoid packing the pulp, 90
which would result in the fine tniperal being
held in suspense in the water and lost by being
passed off across the riffles with the tailings.

The shaking or panning movement by which
the pulp is made to travel downward and 95
rearward on the table luay be^ imparted to the
table by any suitable devices; but I prefer
the devices shown,because by means of them
the pulp can be made to travel alongthe table

at the desired speed without varying the ve- too

locity of the fly-wheel or the length of the
stroke of the pitman. These devices consist

of a balance-wheel q, secured to the end of a
drive-shaft mounted in the bearing r, bolted

to a bod-plate s, this bed-plate being in turn 105
bolted to the table-frame b and having an
opening in its center in which, works said

wheel q. Also fastened to the bed-plate is

another lo&g bearing t, in which is joiiroaied

a supple mental shaft carrying a disk or wheel no
u at its inner end, this disk w being close to

the balance-wheel and being connected there-

with by a pivotal link v. The shafts of the
wheels q and u are supported in the same
horizontal plane, and by reason of the lat- 115
eral adjustability of the bearing t said shafts

may be adjusted into axial alinemont or out
of axial alinement for a purpose hereinafter
stated. The bearing t is rendered adj ustable
upon the bod-plate by being secured to a 120
slide it', which isadaptxid to be adjusted back
and forth by a screw-shaft x, journaled in a
bearing y at the rear edge of the base-X)late s.

This slide is ai^apted to be clamped in its ad-
justed position by means of a clamp-plaie z lis
and screw a'. On the other end of the shaft
carrying wheel !', is formed or secured an ec-

centric 6', to which is connected the pitman
c', which at its lear end is connected to the
table. This pitman is piovided with suitable 130
adjusting and cushioniugdev'cos, as is usual,
80 that the pitman may be i-.xu^nded to suit

the adjustments of the supplemental shaft
carrying the eccentric. JtViil to observed
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that when balanco-Nvheel q is rotated wheel
u and its shaft will be rotated and tlic table

reciprocated. When the shafts are in axial

atineinent, as shown in Figs. 1, 10, and 11,

5 the wheel u will have a regular rotary motion
imparted to it, this motion being in unison

with the balance-wheel. When, however, the

slide-bearing is adjusted away from the table

forward to bring the shaft of wheel ii out of

lo alineraent with the driving-shaft, the rotary

motion imparted to the eccentric -carrying

shaft will be irregular—that is, accelerated

ata certain point in each revolution, and this

acceleration will be imparted to the table. l>i'

15 properly arranging the eccentric upon the

shaft the acceleration can be made toacton the

table at the proper point in its forward or

backward stroke or portions of both to accel-

erate the movement of the pulp along the

JO table. It will thus be observed that by this

differential-operating mechanism the flow of

the pulp along the table can be regulated to

a nicetj- without varying the speed of the
drive-shaft or the length of the pitman stroke.

25 Having thus fully described ray invention,
what I claim, and desire to secure by Letters

I'atent, is—
1. A concentrating-table provided on its

surface with a series of substantially parallel,

30 longitudinal riffles extending from the for-

ward end rearward and terminating short of

the rear end of the table, on a substantial!}'

diagonal line running downward and rear-

ward, and a series of supplemental riffles in-

35 terposed between the rear extremities of the
aforesaid riffles.

2. A conceutrating-table having its feed-

point at its forward upper corner and pro-
vided on its face with a series of ^parallel rif-

40 fles tapering rearward and extending from
the forward end of the table to aline running
diagonallj" across the table from near the feed-

point rearward and downward, and a series of

supplemental riffles interposed between the

rear ext remitiesof the aforesaid riffles, as and 45
for the purpose set forth.

3. A concentrating-table provided with Ion

gitudinal riffles tapering rearward a«id being
more numerous and more closely spaced to-

ward their rear ends, the riffles extending 50
across the line of travel of the lighter mate-
rial, substantially aa set forth.

4. A concentrating-table provided with
transverse kerfs to render it flexible trans-

versely and provided with a secies of longi- 55
tudihal riffles extending across said kerfs and
being transversely flexible.

5. A concentrating-table rendered trai s-

versely flexible by a series of kerfs extending
across its upper surface, a flexible covering 60
for said upper surface and kerfs, and a series

of longitudinal riffles fastened to this cover-

inji and rendered transversely flexible.

6. Aconcentrating-tableconstructedof lon-

gitudinal wooden strips, cross-pieces binding 65
the strips together, grooves or cuts being
formed across the table coincidently with said

cross-pieces, a flexible cover fastened to the
table and covering said grooves or cuts, and
riffles carried by said cover and made flexible 70
transverselj'.

7. A concentrating-table retidered trans-

versely flexible and provided on jts upper sur-

face with a flexible covering,and transversely-
flexible riffles fastened in grooves in the face 75
of said flexible covering, said grooves extend-
ing only partially through the covering.
In witness whereof I have hereunto affixed

my8ignature,inthepresenceof two witnesses,
this 3d day of January-, 1899.

ULYSSES S. JAMES.
Witnesses;

L. P. Benedici,
Jno. K. Scott.
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United States Patent Office.

JACOB LAMPERT, OF HILL CITY, SOUTH DAKOTA.

ORE-CONCENTRATOR.

SPECIFICATION forming part of Letters Patent No. 641,077, dated January 23, 1900.

AnpIioBtlos Sled U&rch 16, 1899. Serial Ho, 708,300. (Ho model.)

To all whom it may concern:
Be it known that I, Jacob Lampkrt, of Hill

Citj', in the county of Pennington and State
of South Dakota, have invented certain new

5 and useful Improvements in Ore-Concentra-
tors; and I hereby declare that the following
is a full, clear, and exact description there-
of, reference being had to the a'^companying
drawing8,which form partof this specification.

10 This invention is an iraprcvement in ore-
concentrators of the kind shown in my Patent
No. 533,362, of January 20, 1805, and the pres-
ent invention is more particularly an im-
provementupon theconcentratorshown in my

15 said patent: and it eonsista in the novel com-
binations and constructions of parts herein-
after summarized in the claims and illustrated
in the accompanying drawings and described
with reference thereto, as follows.

so Figure 1 is a plan view of the complete con-
centrator. Fig. 2 is a front side elevation of
the device. Fig. 3 is a transverse section on
line 3 3, Fig. 1. Fig. 4 is a longitudinal sec-
tion thereof on line 2 2, Fig. 1. Fig. 6 is an

25 enlarged detail view of the vibrating mech-
anism. Figs. C, 7, and 8 are details. Fig. 9

is a fron t elevation of the device, showing how
a tier of concentrating-tables may be operated
by a single vibrating mechanism; and Fig. 10

30 is a transverse section on line 10 10, Fig. 9.

A designates the coneentrating-table,which
is preferably of the shape shown in Fig. 1, its

opposite sides being parallel and its ends di-

agonal or beveled relatively to its sides, the

35 tail end being beveled at a much greater an-
gle to the sides than the head end and the
receiving or rear side being shorter than its

dischai'ge or front side. The ends and rear
side of the table are provided with upstand-

40 ing flanges a, which will prevent the escape
of material therefrom, and the rear side of
the table, which is the receiving end, is also

provided with a lateral extension forming a
receiving-box A', which box may have a re-

45 movable plate A' in its bottom, preferably of

copper. Thebo.x A' is preferably so arranged
that when the table is slightly tilted the bot-

tom of the box A' will be about level, and the

metal plate A^ in the box is used for the pur-

50 pose of recovering amalgam in free-gold-orBr

treatment. This plate is removable to allow

different plates to be replaced for different
processes and different ores. The plate is

preferably set in a' recess in the top of the
table or box and its edges turned up, so as to 55
hold the recovered metals, which can from
time to time be removed, as required, there-
from. In ordinary practice a feed-trough B
is placed in this box over the plate A', ore be-
ing fed into this trough B through a spout B' 60
and escaping from the trough into the box
til tiugb a series of perforations h in the side
of the trough, as shown. From the box A'
the material passes onto the table proper,
which is preferably slightly inclined from' the 65
rear to the front side thereof, as indicated in

Fig- 3. This table is provided with a series
of parallel riffles a', preferably extending par-
allel with the feed-box and with the front
edge of the table, as shown, the riffles increas- 70
ing in length toward the front edge of the
table, as shown. This table is so mounted
upon the main frame of the apparatus as to

be capable of longitudinal vibration, and, as
shown, it is preferably mounted by ball-bear- 75
ings upon said frame, the table being pro-
vided on its under side with inverted oblong
ball-holders or saucers G, which fit over balls
c, resting in similar smaller saucers C. Pref-
erably the upper saucers C are larger than 80
the saucers C' to keep dirt and drippings
from the table out of the lower oaucors, and
thus keep the ball-bearings clean. To pro-

vide for easy adjustment of this table with-
out disturbing its bearings, the saucers C 85
are fixed to a tillable frame D, as indicated
in the drawings, which frame can oe tilted so
as to properly adjust the inclination of the
table. This frame may be hinged at its front
side to the front side of the stationary main 90
frame, and journaled in the main frame, near
the rea'r .aide thereof, is a shaft E, which is

provided at one end vrtth a ratchet E', en-
gaged by a locking-pawl E' on the main frame
to lock the shaft in any position desired. On 95
this shaft E are keyed short arms e, carrying
rollers e', which are adapted to contact with
the transverse bars of frame D or the bottom
of said frame, near the rear side thereof, and
tilt said frame more or less upward when 100
shaft E is rocked, as ind icated in Fig. 3. Tbus
by tarning shaft £ the frame D can be tilt«d
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and the table adjastea to any desired inclina-

tion. The shaft may be turned by a lever E'
or by any suitable wrench-lever.

The table is vibrated by the following

5 means: To tlie under sideof thetable A, near
the head end thereof, is attached a bracket
A', to which is connected the inner end of a
longitudinally-movable shaft, the outer end
of which is guided in a proper bearing or

fo housing F'ou the main frame, which will per-

mit free longitudinal movement of said shUft.

This shaft passes through a standard/, pro-

vided above the shaft with a vertically-ad-

justable blool£ /', which can be adjjisted by
ij means of a hand-screw/', as shown. Con-

nected to the block/' is ashort link/', which
is connected to the tang g of an eccentric-

strap G', fitted over an eccentric G on the
main shaftH of the machine, said shaft H be-

10 ing journaled in suitable bearings H' on the
main frame, near the head end of the table

and above and at right angles to the shaft F,

as shown. To the tang ^ is also connected
one end of a long link 1''', the other end of

»5 which is connected to a block F', secured to

said shaft F nej^r the outer end thereof. A
spring E'is strung on shaft F and interposed
between the standard/and an adjustable uut
F^ou said shaft, said spring tending to force

30 the table away from tlie standard /. The
links F' and/' form a toggle connection be-
tween the shaft F and bracket/, and if said
toggle is deflected by the lifting of the eccen-
tric-strap the shaft.F.will be forced longitu-

^5 dinally inward, thereby permitting the spring
to push the table quickly away from stand-
ard/, and when the toggle is extended agaih
the table is drawn back toward the standard
and the spdng F' is compressed. Power is

40 applied to the main shaft 11 through belt-pul-

lejs ir or any other stiilable means, and when
this shaft is rotated rapidly the eccentric G
opens and closes the toggle-joint, thereby im-
parting vibratory movement to the table, as

4S described. The link /" being shorter than
the link F'^, it results, practically, that the in-

ward movement of the shaft F is more rapid
and is brought more to an abrupt stop than
would be the case if the toggle-links were of

50 equal length, and the abruptness of the stop
of the inward movement of the table can be
measurably controlled by adjusting the block
/'. When it is lowered, the stop is made
more quickly and abruptly. A further ad-

55 vantage of this form of toggle connection is

that the strain upon the shaft E is almost en-
tirely linearand very little strain is brought
upon its baariugs in the outer journal-box
F°, and the lateral thrust on the shaft is also

60 entirely obviated by this construction. The
short link /^ when the eccentric is turned
half-way around from where it is sho^n in

Fig. l,will,Rsshownl)ythedotted lines, stand
at about an angle of forty-five degrees up-

65 ward or more, thus causing the sudden stop
of the table, and this causes thi mineral
thereon to move forward toward the tail end

thereof. The adjustable short link/'uf the

toggle renders this table -operating device
very sensitive, or, in other words, a very fine 70
adjustment of the stroke of tlie table .can

thereby be secured, and tlitj longer link F'
relieves the objectionable downlhrust of tho

shaft F' on the box F".

The riffles a', as shown, do not extend en- 75
tirely to the tail-end flange of the table, a
smooth surface A' of gradujiHy -increasing
width being left betweeulhe ends of the rif-

fles and the rear flange a', as shown. Tho
apex of the tail end of the table is also cut off, 80

as shown at A'', and at this point should be
placed the dividers J, by which the concen-
trated ores may be graded and directed into

proper receivers, as in other machines of this

class. A portion of the material on the tkhle 85
also escapes ov6r the front edge thereof, be-

tween the dividers and tiie end of the next
riffle, and as sucli material is more or less im-

perfectlj' separated it is custoniay to return
ittothe table and pass it thereover again. In 90
order to do this, I employ a catch-spout I,

which is adapted to catch tliis material and
return it back under the table to a pump-
casing r, within which is a rotary pump-pro-
peller P^vhieh^niay be mounted on one end 95
•of the mairt' shaft II, as shown. This pump
inaj' be of any suitable construction. It has
an outlet at its upper end which 'discharges
into a spout i, by which the material i.s led

back into the IJox A' at the head of thetable, loc

from whence it is passed again over tlie rif-

fles, as before. Water may bo supplied to the

table as usual, and I employ the perforated
supplj'-pipe K along the tail-end flange a' to

admit water to the smooth surface A' at tho 105

tail end of the table. This pipe K is con-

nected to any suitable source of supply and,
as shown, is provided with a central \'alvo

K', and its opposite ends are connected by
branches K', provided with valves K", w.ith a 1 10

main supply-pipe K'. By uicans of tlie va-

rious valves the water maybe regulated and
supplied in more or less volume from the
whole or either part of the pipe K to the ta-

ble, as is evident. "S
Operation: In operatiou thepulporcrushed

ore is fed from a spout or pipe to the trough
B, from which it is fed onto the metal plate

A' and then over the riffles on the table, which
is inclined toward its front or wider end. A 120

reciprocating movement is imparted to the
table by the toggle and eccentric to move the

mineral caught between the riffles forward to

the tail end of the table, where in the smooth
or unriffled portion A' the sand or refuse 125

matter j'et left in the mineral mightbe washed
off. The mineral being carried forward to the
tail end is there cut out by the dividers J into

one or more receivers, the separation being
so perfect that if there are minerals of dif- 130
ferent specific gravity in the ore they will

come down in streaks, according to gravit}',

over to the end of tho table and can be easily

separated. A portion of the minerals not yet



641,977 3

perfectly cleaned from refuse escapes off the
edgte of the table, between the lowest part of
the dividers and the end of the lowest riffle,

(nto spout I and is returned to tho elevator

5 r and delivered back to the head of the table
to be treated again, as shown.

In some cases where a great quantity of
material is to be treated or where economy of
room is desired the concentrating-tables may

lo be arranged in tieTS, as indicated in Figs. 9

and 10. The tables would be duplicate, the
upper table being supported on the lower
table by means of uprights A", rigidlybraced
by the diagonal braces A", so that the two

15 tables will be vibrated and adjusted together,
like the single table abovo described. In this

case each table may be supplied with ore by
separate feed-troughs, and the returns or tail-

ings from the table may be returned by the
JO pump I, the ontlet from which may b« pro-

vided with a branch pipeor-pipebti', leading
to the respective tables. By this means the
capacity o* the apparatus can be increased
without material addition to the cost thereof

25 and without taking up any more floor-room
than would a single table.

One of the particularly valuable and novel
features of my concentrator is the peculiar
formation of the table with a bevelec! head

30 and tail ends provided with flanges.
The pulp or wet ore delivered on the table

moves forward diagonally down and toward
the tail end instead of passing directlydown,
and its movement carries the concentrates

35 that way also; butthe water in the pulr seeks
thife easiest way to e.seape, and to prevent the
water fi-om directly escaping and to keep the
water mixed'with the pulp for the better set-

tling of concentrates the head end of my table

40 is cut dlag4nally and an upstanding flange
fastened thereto, thereby saving mnch water,
which in many locations where water is scarce
is a material advantage and improvement.
The diagonal tail end of the table, as shown,

45 is sufficient to accomplish the proper separa-
tion of the minerals from the refuse, and a
larger triangular smooth surface or square-
ended_ table is useless and simply increases
the po"wer necessary temperate the machine.

50 The object of the tail-end flange is to prevent
the wash-watepr which is turned on the table
nearly over and in line with this flange, from
slopping over or falling off and effects a large
saving of water.

SS Having thus described my invention, what
I therefore claim as new, and desire to secure
by Letters Patent thereon, is

—

1. In an ore-concentrator, the table having
its head and tail ends beveled and each pro-

60 Vided with upstanding flanges, a feed-trough
at the rear side of the table, and longitudinal
parallel riffles extending from the head-flange
toward the tail-flange, said riffles gradually
iucreasing in length from the box toward the

6j front edge of the table, substantially as de-
scribed.

3. In an ore-concentrator, the oombinatior

of the table bavingltslieaG and tail ends bev-
eled 'and each provided with upstanding
flanges, a laterally-projecting feed-box on the 70
rear side ot the table, and longitudinal par-

allel riffles extending from the head-flange to-

ward .the tail-flange and gradually increasing
in length from the box toward the front.edge
of the table; with means for vibrating said 75
table, substantially as described.

3. In an ore-concentrator, a table Having
parallel front and rear sides, its head cut on
an obtuse angle to its sides, and 4ts tail out
on an acute angle thereto, upstanding flanges Ho

on its rear side and head and tail ends, and
parallellongitudinally-disposed rifflesextend-
ing from it£ head toward its tail end.

4. In an ore-concentrator, the combination
ofa table having parallel front and rear sides, 85
and beveled head and tail ends, the tail-end

angle being more acute than the head angle,

each end being provided with upstanding
flanges, and a feed-bcx at the side of tho table,

and parallel longitadinally-dlsposed riffles on 90
said table; with the removable amalgamat-
Ing-plate in said feed-box, and means for vi-

brating said table longitudinally, and the ore
and water feed and supply pipes.

6. In an ore-concentrator, the combination 95
of a table having parallel front and rear sides,

an obtnse-angled head end, an acute-angled
tail end, said ends being provided with ap-
standing flanges, and a feed-box at the rear
side of the table, and parallel longitudinally- too

disposed riffles on said table extending from
the liead toward the tail end of the table, of

successively gredter length as they approach
the front side of the table, and terminating
some distance from the tail end so as to leave 105

a smooth surface between their extremities

and the tail-end flange; with means for vi-

brating said table longitudinally, and the ore
and water feed and supply pipes, all sabstan-
tially as described. 110

6. In an ore-concentrator, the com oination

of a table having its head end cut on an ob-
tuse angle, and it? tail end cut on an aoate
angle and provided with upstanding flanges,

a series of parallel longitudinally-disposed 115

rifSes extending irom the head toward the
tail end of the table and of successively

greater length as they approach *he front

side of the table, said riffles terminating some
distance from the tail end so as to leave a no
smooth surface between their extremities and
the tail-end flange; in combination with the
ore and water feed and supply pipes, means
for vibrating said table, and means for re-

turning partially-treated ores back to the 125
feed-box.

7. In an ore-concentrator, the combination
of a table having parallel front and rear sides,

an obtuse-angled head end, an acute-angled
tail end both ends being provided with np- 130

standing flanges, a feed-box at the rear side

of the table, and parallel longitudinally-dis-

posed riffles on said table, extending from
the head toward the tail end of the table and
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being of successively greater length as they
approach the discharge edge of the table ; with

the ore and water supply pipes leading to the

feed-box, the wash-water-supply pipe along

S the tail end of the table,' aieans for vibrat-

ing said t.able, and the pipe and pump for re-

turning partially-treated ores back to the

feed-box.
8. In an ore-concentrator, the combination

lo of the concentrating -tables arranged one

above the other and rigidly connected to-

gether, the aJjastable laterally tilting frame
supporting said tables, means for imparting
longitudinally-reciprocatory motion to said

tables, the ore and wAtr-.- supply pipes for each iS

table, a pump, a pipe for collecting tailings

for each table and returning the same to the
pump, and the branch outlets from the pump
for returning the tailings to the respective
tables, for the purpose and substantially as ?=

described.

In testimony" that I claim the foregoing as
my own I affix my signature in presence of

two witnesses.
JACOB LAMPEKT.

Witnesses:
E. II. Fansmith,
Orlin II. Lampbrt.
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To dll tvhom it may concern:
Be it known that I, WiLLlS G. DoDD, a citi-

zen of the United States, residing at the c\.ty

and in the county of San Francisco and Stale

S of California, have invented certain new and
useful Improvements in Concentrating-Ta-
bles; and I do hereby declare that the fol-

lowing is a full, clear, and exact description

thereof.
10 The present invention relates to a certain

new and useful concentrating-table for use
more especially in connection with that class

of ore-concentrators employing transversely-
Inclined tables having longitudinally-vibra-

t5 tory movement which tends to carry the ma-
terial to be concentrated longitudinally for-

ward toward the foot or tail of the table ; and
it consists in the arrangement of parts and
details of construction, as will be hereinafter

to set forth in the drawings and described and
pointed out in the specification. Ordinarily
thetableorconcentrating-surface of this class

of concentrators has its working face provided
with or covered with a series of riffles extend-

4$ in(f longitudinally from the head toward the
foot of the table, the theory being that as the
material to be separated, together with the
water, is fed onto the table at its upper edge
the downward travel or flow thereof across

30 the face of the table will be obstructed or ar-

rested by the longitudinal riffles and the valu-
able or heavier particles or portions of the
material being caught or settling in the riffles

will, owing to the longitudinally-reciprocat-

j5 ing motion imparted to the table, be diverted
from vertical travel and caused to move lon-

gitudinally toward the foot of the said table

and be discharged at such poiht into a recep-

tacle provided for this purpose. In actual
40 working, however, complete recovery of all

valuable particles or portions of the material
fed onto the table does not take place under
the operation just described and much of the
lighter particles of the valuable portions is

4S not recovered, but instead carried oflE with
the ganguo or waste material flowing or car-

ried over the table. This is due to the fact

that the material coming in contact with the
riffles is moved or carried forward bj' the ac-

$0 tion of the table, while the water, with which
the material is mixed, not being sabjected to

the action of the table, flows downward over
the riffles at the head of the table with such
violent action as to carry with it a large per
cent, of the valuable particles of the material 55
into the waste-sluice and at the same time
bearing that portion of the material carried
forward in the riffles in such condition as to
require additional water-supply lo assist in

settling and sspii-atingthe valuable particles 60
contained therein.

The object of the present invention is to so
construct the ooncentrati ng-table as to permit
of the material to be treated and the water
with which it is mixed to be moro evenly diS- 65
tributed over the working face of the table
and to obtain foU oontrol of the material dur-
ing the operation of eflfectinga separation of
the valuable portions from the gangue, there-
by providing against loss of the valuable par- 70
tides or portions of the material, which have
heretofore been carried or washed down by
the current or flow of water passing over the
working face of the table.

To comprehend the invention, reference 75
mast be had to the accompanying sheet of
drawings, forming apart of this application,
wherein—

-

Figure 1 is a top plan view of the table.

Fig. 2 is a diagrammatic sectional view on line 80
X X, Fig. 1 ; and Fig. 3 is a cross-sectional view
in elevation on line y y, Fig. 1.

In the drawings the letter A is used to in-

dicate any suitable style of frame for the con-
centrator, within which is mounted to freely 85
swing the eoncentrating-table, which in the
present case consists ef a frame A', having a
covering of narrow boards or strips B. Upon
these boards or strips B is laid linoleum, oil-

cloth, or other covering B', which constitutes 90
the working face of the table. On this face
or surface is secured an overflow-riffle B*,

which extends diagonally from the head end
a of the table toward its foot edge or side,

terminating at the point a' or lower edge of 95
the table a distance from its head end. This
overflow-riffle or obstructing-rib B* gradually
decreases in height from its upper end to-

ward its lower end, where its upper face is

approximately flush with the surface or work- 100

ing face of the table. Joined to this diagonal
riffle or rib is a series of longitudinal riffles or
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ribs C, each of which is located an equidis-

tance apart and secured or attached to the

workiuj,' face of the table. These riffles or

ribs extend longitudinally or lengthwise of

S the table toward its discharge end and pref-

erablyterininate a short distance from said

foot or discharge end, so as to leave a plain

or unriffled surface C at sue end. The rif-

fles or libs C form a series of pockets or col-

10 lecting-riinwajs b, within which the material
tarried downward orcrcsswise of the table is

caught and its trrvvel diverted from crosswise
of the table to lengthwise thereof. Each lonr

gitudinal riffle or rib C in height coi'responds

15 with the height of the diagonal overllow-rif-

fleorribD'-'attheiipointsof juncture. Hence
the table may be .sijid to be provided on its

working face with a series of longitudinal
ribs which gradually decrease in height from

20 the upper end of the table toward its lower
end. Inasmuch as the flow of the water and
material to be treated. is strongest at the up-
per end of the table, it follows that the ob-

struction offered to the downward travel of

25 the material .should be greatest at such por-

tion of the table and less resistance offered at

its lower portion for the reason that the cur-

rent is less at such portion, if the longitu-
dinal rifBes be of uniform height, a heavier

30 flow of water will be required to wash Ihe ma-
terial downwaid than whcie the liJTIes arc of
unequal or gradually - reduced height. As
stated, if of equal height a heavier (low of

water is required, resulting in the material be-

35 ing washed over the upper rifflesand "bank-
ing," so to speak, in the lower rillles, hence
impairing the efliciency of the ntachine.
However, by-reducing or decreasing the height
of the longitudinal ribs or riffles proportiou-

40 ately to that of ihe diagonal ovcrfiow-rillle or
rib the material is permitted to How giadually
downward or crosswise of the table, and the
work of each runway b being proporlionately
to the others as the body of material passed

45 thereover and the obstruction ollered by
each riffle or rib being likewise in proportion
to the force of the impelling stream or cur-
rent of water at such points reaction of the
water within the runways and carrying away

50 of the lighter valuable particles of the ma-
terial treated is prevented. As a conse-
quence of this arrangement while the heavier
valuable particles or portions will be mainly
caught or settled in the upper runways of the

55 table the lightei' particles carried over such
obstructing- ribs will settle, owing to their
speoifie gravity and reduced (low of the wa-
ter, within the lowx-r runways, and thus be
recovered or separated from the waste mate-

Co rial and being carried forward tothc unrillled
portion of the table v.ill be sul)jected to t!io

action of clear water (lowing thereover, and
thus eliminated from the gangue with which
it is mi.xed.

65 The diagonal overnow-riffloB'boin-r placed,
as shown, in line with the natural (low or path

of the material confines the water with which
the material is mixed and causes it to flow

with the material, so as to wash or separate

the base or worthless portion from that which 70
is valuable, which base or worthless portion

is carried ove^tiled^agonal ri (He or rib, which
decreases in height from the head toward the
foot of the Uible for this purpose. This di-

agonal overflow-riffle or rib thus serves as an 75
obstruction for confining the water at "such

end of the longitudinal riffles and preventing
the same Mowing too freely over such portion

of the table and carrying the material c-oo-

taining valuable parlicles or portions there- 80

with, although it permils thedownflowof the

water after being retarded for such time as

to ])erinit sedling of the valuable particles.

This riffle or rib thus acts as a restraining-

wall. If it were not for this rib, all the mate- 85
rial flowing at the head of the table would be
washed away by the flow of the watei', and if

said rib or riffle extended straight, so as to

form an end wall for the table, it would sim-
ply .serve to cause the material to bank at 90
such point and to tliiow the full current of

water toward the foot of the table in order to

wash or carry away the lighter valuable por-

tions.

The concentrating-table is secured to the 95
slides 1 2, which work in guides o of the ad-

justable frame 4, said frame being hinged at

one side to the flxed frame A. IJy means of

the adjusting-screw ."> the transvcise inclina-

tion may be increased ordecreased by raising 100

or lowering the adjusting device. IJelowthe
table is secured tlie rod ti, which projects be-

yond the foiward end of the table. 'J'liis rod is

thrown inwar(l by means of the cam 7, mount-
ed upon the diive-shaft S, and is suddenl3' 1^3

thrown outward by means of the spring 9,

whichsurrounds the rod G. Anj' suitable form
of mechanism may bo employed to impart the

necessary motion to the eoncentraling-table,

that described being made use of only on ac- 1 10

count of its simplicity.

In the operation of the machine the mate-
rial to be treated is fed onto the table at its

upper corner, near the head end thereof, the

same being carried downward b}' the flow of 1 15

water fed upon the table with the material to

be treated. The reciprocating motion im-
parted to the table is such as to carry the ma-
terial furwaid or toward the foot or tail of

the table, while the inclination of the table 120

is such as to tend to permit of the material to

flow downward or crosswise of the table.

These two forces acting upon the material
forces the same to pass over the table in a
diagonal path, as indicateil by the diagonal 125

overflow-riilleor rib L5-. (Shown in the draw-
ings.) As the material flows over the table

the valuable particles or portions bi' reason
of their specidc gravity settle within the vari

ous runways Ji, formed by the longitudinal 130
riflles or ribs (', and owing to the reciprocat-

ing mot von of the table are gradually forced
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toward the foot or tail end of the table, while

the base or worthless materia,! is carried over
the diagonal riffle or rib B^ and convej'ed to-

ward the lower end or bottom of the table and

S discharged therefrom.
With the described arrangement of the rif-

fles perfect separation is effected, pure con-

centrates are obtained, and the loss of valU'

able, although light, material is practically

10 eliminated, thereby making this class of ore-

concentrators effieieut and successful for the
separation and recovery of fine or light gold
from the ore and gangue.

I am aware that instead of secaring inde-

15 pendent riffles or ribs to the working face of

the table a sheet or layer of rubber may be
stamped or molded with said riffles or ribs

thereon and said sheet or layer be used as the

working face of the table. Hence my inven-
20 tion contemplates such form of table

—

i e.,

whether the working face of the table has in-

dependent riffles or ribs applied thereto or
whether the same be formed integral with
said working face.

«5 I am aware that it is not novel to provide
a concentiating-table having a series of rif-

fles or ribs longitudinally arranged upon the
working face thereof, and I do not wish to be
understood as claimingthisfeaturepprse, for

30 such is disclosed in Letters Patent No. 609,804,

granted to Samuel I. Hallott August 30, 1898;
but. I am not aware that riffles or ribs so ar-

ranged have been made use of in combination
with a rib or riffle run diagonally across the

35 working face of the table and from which rib

or riffle the longitudinally-arranged ribs or

riffles extend.
Having thus described my invention, what

I claim as new, and desire to secure protection
40 In by Letters Patent, is

—

1. In an ore-concentrator of the described
class,the combination with the conceutrating-
table, of an overflow-riffle or rib arranged di-

• agonally across the working face thereof, and
45 of a series of parallel riffles or ribs joined to

said diagonal riffle or rib and extending lon-

gitudinally toward the foot or tail of the table.

2. In an ore-concentrator of the described
character, the combination with the concon-
tratin^-table, having a movement whoso tend- 50
ency is to carry the material fed thereon to-

ward the foot or tail of the table, of the over-

flow-riffle or rib arranged diagonally across

the working face of the table and extending
from its upper end to its lower side, a series 55
of parallel riffles or ribs extending from the

diagonal riffle or rib longitudinally toward the

foot or tail of the table, and of a plain uu-
riflled surface between the ends of the longi-

tudinal riffles or ribs and tail of the table. 60
3. In an ore-concentrator of the described

character, the combination with the concen-
trating-table, of an overflow-riffle or rib ar-

ranged diagonally across the working face of

the table and extending from its upper end to 65
its lower side portion, said riffle or rib de-

creasing in height from its upper to its lower
end, and of a series of parallel riffles or ribs

extending from the diagonal riffle or rib lon-

gitudinallj' of the table or toward the tAil or 70
foot of the table, said ribs or riffles being of

a height corresponding with the height of the
diagonal riffle or rib at the juncture of said

ribs therewith.

4. Asanewarticleaconcentrating-tablefor 73
ore-concentrators the working facftof which
is provided with a diagonal overflow-riffle or

rib extending across the face thereof from its

upper end to its lower portioA and with a se-

ries of parallel riffles or ribs extending from 9o

the diagonal riffle or rib longitudiually of the
table or toward the foot or tail thereof.

In testimony whereof 1 hereunto affix my
signature, in presence of two witnesses, this

21st day of April, 1899.

WILLIS G. DODD
Witnesses:

Walter F. Vane,
N. A. Acker.
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To all ivhom it may conc^.rn:

Be it known that I, Joseph W. Pinder, a
citizen of the United States, residin^at Grove-
land, county of Tuolumne, State of Califor-

5 nia, base invented an Improvement in Con-
centrators; and I hereby declare the follow-

ing to be a full, clear, and exact description

of the same.
My invention relates to a device for first

lo concentrating heavy materials and afterward
separating the light-erand worthless material

therefrom.
It consists of a table, the head of which is

made concave, and the lower end connecting
15 with said head portion is inclined both length-

wise and sidewise, and in conjunction with
this table are a series pf diagonally-disposed
tapering riflBes and another series of riffles

pai'Rlie! with the side of the table and sepa-
»o rated from the first-named series and means

f«ir receiving the discharge from each series

of ; iSles. The 11 pper end of the table is sup-
ported upon vertical standards upon each
sitle with heads which allow a perfect free-

25 dom of movement, and a vertically-disposed

craak-wheel is connected with the central

portic!: <>1 the head, so that a revolving mo
tion !8 given to the head, while the lower end
of the table is supported upon wheels or roll-

30 srs which allow a longitudinal movement of

this end, the compound movements serving
'•,0 first concentrate and afterward separate
the D\pterial.

My invention also comprises details of con-

35 atniction which will be more fully explained
by rerertnce to the accompanying drawines.

Figiirc 1 is a plan of the concentrator. Fig.

2 is a transverse section on tbo line a; a; of

Fig. 1. Fig. 3 is a transverse section on the

40 Ime y y <ii Fig. 1. Fig. 4 is an end elevation.

Fig- 6 "S a plan of the grooved tracks. Fig.

6 shows elevations of some of the riffles.

-The tabic A is made, preferably, of light

wood or of other suitable material, and its

45 npper end forms an enlarged rounded head,
which Tjarrowa into the body and extends to

any suitai>le length to form the lower portion

of the table This upper or head portion of

the table is mnde slijrhtiy concave, as shown
50 at 2, and it has a rii" Z K,round it of suiBcient

?»eigh.t to prevent theescape of Material there-

from. This table is supported upon short

vertical standards 4, which may have ball-

bearings or other suitable heads, and these

heads at the lower end rest in sockets at 5, 55
which are supported upon the frame- timbers
or other supports 6. The upper ends of the
standatds fit in similar sockets 7, which are
fixed to the table ;it each side of the head.
Intermediate between thesesupports is a ver- 60

tical shaft 8, having a crank-wheel 9 upon it.

the crank -pin of which connects with the

lower part of the table, and power is derived

to rotate th« crank-shaft from any suitable

source through a belt, in the pulley 10, fixe<l 65
upon the shaft 8, so that the rotary motion
of this head portion is produced, the stand-

ards 4 having a universal movement, so that

they easily follow the movement of the crank.

This motion serves to concentrate and settle 70
tlie heavy material in the deeper poitioi. 2 of

the head, and as the material accumulates it

gradually flows outward down the strai^'ht

portion of the table, the concaved deprossion

of the head gradually merging it.solc into the 75
lower or tail portion of the table. This lower

end 11 of the table is supported npon jour-

naled wheels 12. These wheels run in circoved

tracks, as at 13, so that the rotary motion
imparted to the head of the apparatus be- 80

comes a longitudinal shaking motion at the

lower end.
Upon one side of the table arc the riffles 14,

which consist of tapering strips, the higher

ends of which connect with ac opwardly-pi-o- 85

jecting rib 15, and this rib .separates the rif-

fles 14 from another series of riffles 16, whioh
ar3 upon the outer side of the rib and toward
the edge of the table, as shown. These ribs

are all deepest at their upper ends and grad- 90

-uaiiy taper down to a point Where the lower
ends terminate upon 'the table-

Material is fed into the upper end of the

app-i^-atusin anyde-^ired regular manner,and
a supply of water is discharged into the head 95
of tiie table through a curved perforated

pipe 17.

A second water-supply pipe 18 is located at

a suitable point along the side of the table op-

posite the riffles and the operation will then 100

be as follows: The apparatus being set in mo-
tion the rotary movement of the head of the

table concentrates the heavy portion into the

central part of the head, while the lighter por-
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tion upon the surface gradually flows down
toward the foot of the table. The body of

concentrates accninMlates in the concavity of

the table, and when a sufficient amount has

5 been settled they begin to flow downward;
but by reason of the incline of the table they
will also flow over the riffles 14 successively,

and the lighter material flowing over these

riffles with the concentrates will also flow over
iO the interposed rib 15 and into the riffles 16,

the angle of which, as before stated, differs

from the angle of the riffles 14, as plainly
shown in the drawings. The "seconds," so

called, flowing over this rib 15 into the riffle

15 16 are rapidly separated from the concen-
trates and the latter are also graded by the
various ribs or riffles over which they pass.

Matei-ial which passes over the edge of the

table is received into a trough 19, which cou-

2o veys it away, and the concentrates which
reach the lower end of the table are similarly

received intoaconductingtroughorchute 20.

In order to vary the grade of the table to

suit the character of the material which is be-

25 ing treated, 1 have shown the grooved tracks

1-3, connected by a cross-timber 21, which is

supporfed by a vertical standard 22, having
rack -teeth upon one side, and these rack-

teeth are engaged by a pinion 23, mounted
30 upon a suitably -journaled shaft 24. The

outer end of this shaft has fixed to it a hand-,

lever 25, with a suitable spring-controlled pin

at the lower end, as at 26, and this pin is

adapted to enter holes in a concaved segment

.?S-27, so as to hold the device at any desired

point of adjustment. Thus the grade of the

table in the direction of its length can be
readily changed at any time to suit the con-
ditions of the material which is being acted

40 upon.
Having thus described my invention, what

I claim as new, and desire to secure by Letters

Patent, is

—

1. In a concentrator, a table having a

45 rounded, concaved head with a surrounding
rim, an extension into which said head grad-
ually merges, said extension being inclined

from one side toward the other, and also in-

clined in the direction of its length, standards
so supporting the opposite sides of the head and

capable of universal movement, a crank con-

nection with the center of the head whereby
a rotary movement is produced, and rollers

upon which the lower end of the table is snp-

55 ported whereby a longitudinal movement of

this end of the table is produced, and riffles

upon the lower side of the table.

2. A conceutrating-table consisting of a

rounded head with the bottom sloping grad-
60 ually to the center, and a peripheral rim, an

extension forming the lower end of the table

into which the concavity of the head merges,
said extension being inclined transversely,

means whereby a rotary movement of the head
and a longitudinal reciprocating movement 65
of the lower end of the table are produced, a
series of divergent riffles extending from the
side of the table toward th center a rib par-
allel with the side of the table against which
the upper ends of said riffles abut, and a sec- 70
ond series of riffles exterior to the rib and par-
allel with the side of the table.

3. A concentrating-table consisting of a
rounded head having a bottom sloping toward
a central point and a surrounding rim, the 75
lower end of the table forming a continuation
of said bottom into which it merges, said lowe.'

end being approximately flat and inclined
longitudinally and also transverse!}' with a
rim upon its upper edge, pipes by which wa- 80
ter is delivered into the head portion and
along the sides of the lower portion, a taper-

ing rib connecting with the rim of the head
portion and extending toward the lower end,
approximately jiarallel with the discharge 85
side of the table, tapering riffles having their

deeper ends contacting with the tapering rib

and diverging toward the center of the table,

other tapering riffles exterior to the rib and
approximately parallel vvith the side of the 90
table, troughs at the lower discharge side and
end respectively to receive the materials sep-

arated upon the table and means whereby a
rotary motion of the head, and a longitudinal

movement of the lower end of the table are 95
simultaneously produced.

4. A concentrator comprising a table hav-
ing a lounded concaved head, with surround-
ing rim, the lower end forming a continuation
of the bottom of the head portion and inclined 100

longitudinally, andjrom one side to the other
with a aeries of ribs {ind riffles for separating
the materials flowing down the table, stand-
ards supporting the opposite sides of i,he head
and having a universal movement, a crank- 105

shaft connecting with the central portion of

the head, and means for rotating said shaft

to produce a rotary movement of the head,
rollers journaled to the lower end of the table,

guiding supports upon which the rollers are no
adapted to travel, a stem upon which said sup-
ports are carried having rack-teeth upon it, a
pinion mounted upon a horizontally -jour-

naled shaft engaging the rack-teeth of the

stem, a lever fixed to the shaft by which it is 115

turnable to rai.se or lower the table-support

and change the grade thereof, and a spring-

presssd pin and segment whereby the parts

are retained at any position of adjustment.
In witness whereof I have hereunto set ray no

hand.

J. W. FINDER.

Witnesses:
E. G. Stine,

W. B. Forsyth.
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To all irhom it innij concern:

Be it known that I, Willis G. Dodd, a citi

zen of the LTnited States, residing in the city

and county of San Francisco, in the State of

5 California, have invented certain new and
useful Improvements i n Attachments for Con-
centrating-Tables; and I do herebj' declare

the following to be a full, clear, and exact de-

scription of the same.
10 Practical workingof this class of machinery

has proven that a certain proportion of ;he

gold or valuable particles is carried off with
what is known as " middlings," and is thus lost

or remains unseparated unless reconveyed
15 to the concentrating-table to be reworked.

This is especiall}' true in connection with the
working of the ore bj' the use of what is known
as the "transverse liflled reciprocating table,"

or such as ha\'e a i>lain or unriffled zone of

20 flow at the extremity of the riffled surface of

the table. With this class of tables the main
separation takes place within the riffles of the
table, while fi.nal separation of the valuable
particles is made upon the plain or unrirtied

25 portion of the table during the travel of the
concentrates toward the discharge end there-

of. While passing over this portion of the ta-

ble the concentrates are subject to the action
of clear water in order to wash the same and

30 separate the sand or base or worthless por-

tions therefrom. This current or flow of wa-
ter is sufQcient to carrj' the extreme fine float-

gold with the sand. This mixtu re of the sand
and fine gold is termed "middlings." It is

35 the recoverj' of fine gold from this class of

material to which the present invention re-

lates.

The object of the invention is to provide a
simple and inexpensive attachment for the

40 table, by means of which the middlings dis-

charged may be reworked by the action of the
table proper, the attaclunent being so ar-

ranged that it may be adjusted to meet the
requirements of the material to be worked.

45 In order to comitrehend the invention, ref-

erence should be had to the accompanying
sheet of drawings.
Figure 1 is a top plan view of a concen-

trating-table, partly broken away, wi',l> the

50 attachment applied thereto. Fig. 2 is an en-

larged detail view of the attachment illus-

trated in Fig. 1. Fig. 3 is a side view in ele-

vation of the mechanism disclosed by Fig. 2

of the drawings, and Fig. 4 is an end view in

elevation of the attachment viewed from the 55
feed end of the table.

In the drawings the letter A is used to in-

dicate an ordinary riffled concentrating-table

having a plain or unriffled portion A' This
unriffled portion constitutes the zone of flow 60

of the material discharged from the riffled

portion A- of the table.
" To the side of the

table, at the discharge-end portion B for the

middlings,issecuredtheattachmentB'. This
attachmenthaslheaction of a miner's "horn" 65

and for such reason shall hereinafter be
termed a " horn attachment." Said horn at-

tachment extends from approximately the ex-

tremity of the lowermost riffle a to the dis-

charge end of the table. Any suitable shape 70

may be given thereto; but I prefer to gradu-

ally incline the outer wall or side thereof from
approximately point h toward its discharge

end li . The bottom of the horn is also slightly

upwardly inclined from Z;- toward its dis- 75

charge end h' , which discharge end prefer-

ably terminates in a downwardlj' curved or

inclined lip d, Fig. 3. By thus coustructing

the side wall and inclining the bottom of the

horn the material or middlings discharged 80

therein may be worked to much better ad-

vantage, as greater resistance is offered to its

outflow.
The forward end of the horn B' is pivotally

secured or fulcrumed to' the bottom edge 1 of 85

the table by bolt e^, which passes through eye-

rings e^, attached to the bottom of the horn.

The discharge-end portion of the horn is sup-

ported by the adjustable bolt 4, which is ful-

crumed between ears 5, depending from the 90
horn. Figs. 3 and 4. This screw-bolt passes
through plate 0, attached to bottom edge 1 of

the table, and it is raised or lowered by ad-

justing-nuts?. These supporting features of

the discharge end of the horn maybe said to 95
constitute an adjustable support or hanger,

by means of which the inclination of the horn
may be varied, so as to regulate or adjust the

horizontal of the horn in accordance with the

requirements of the material to be treated. 100

Any suitable style of mechanism maj' bo
employed for uniting the horn to the table

and providing for such adjustment as may be
required. I have shown and described the
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simplest form of means for such purpose;
but, as stated, these may be varied as desired
or practical working prove expedient.
The body of the tailings flows over the ri files

S on to the launder C,from which it is discharged
in any suitable manner.
The travel of the concentrates is repre-

sented by arrows 2, while the flow or path of

the middlings is indicated by arrows 3. Here-
to tofore it has been customarj' to rework the

middlings upon the table, an elevator being
employed for the purpose of reconveying the
same thereto.

To the edge 1 of the table is attached plate

IS or apron 8, which serves to convey the mid-
dlings discharged from the zone of flow into

the horn B. This plate is utilized bj^ reason
of the fact that the horn is located a slight

distance below tlie surface of ihe coiiceutrat-

20 ing-table.

There is I'lMged or fulcrumed to the face of

the coueenii'icing-table, near the lower dis-

charge corner of the zone of flow, the deflect-

ing finger or plate 9. Thi.s plate is so regu-

25 lated as to deflect onto the plate 8 such of

the middlings as have a tendency to pass over
the discharge end of the table at this point
due to the impelling force of tlie table.

Such material as discharges into the horn
30 B' is subjected to a horning action due to tlie

reciprocating motion of the table. During
the movement of the horn the heavier or pre-

cious particles contained in the middlings,
owing to their specific gravity, settle to the

35 bottom of the horn and gradually work up-
ward therein until finally discharged from
end b' thereof, the worthless portion of the
middlings being gradually worked over the
opposite end thereof.

40 If the material to be collected from tlie mid-
dlings is heavj', then the inclination of the
horn may be slight, while if the recovered
material proves to be e.\eeedingly light, then
the inclination of the horn is so adjusted as to

45 confine the material for a longer time therein.

Faviug thus described the invention, what
I claim as new, and desire to secure protec-
tion in by Letters I'atent, is

—

1. The combination with a reciprocating
50 concentrating-table, of a horn attachment so-

cured thereto and carried thereby so as to

receive and work the middlings discharged
therefrom, said attachment extending from
approximately the discharge end of the lower-
most riffle of the table to the discharge end 55
of said table, the discharge end of the horn
attachment being contracted.

•2. The combination with a reciprocating
concentrating-table, of a horn attachment se-

cured thereto and carried thereby so as to 60
receive and work the middlings discharged
thei-efrom, said attachment extending from
approximately the discharge end of the lower-
most riffle of the table to the discharge end
of said table, the discharge end of the horn 65
attachment being upward!}' inclined, and a
deflecting finger or plate secured to the sur-
face of tlie table for deflecting the middlings
into the horn attachment.

3. The combination with a reciprocating 70
concentrating-table, of a horn attachment se-

cured thereto so as to receive and work the
middlings discharged therefrom, and a plate
or apron forconvejing the middlings into the
horn attachment. 75

4. The combination with a reciprocating
concentrating-table, of a horn attachment se-

cured thereto so as to receive and work the
middlings discharged therefrom, an apron or
jjlate for convej'ing the middlings into the 80

horn attachment, and a deflecting finger or
plate for guiding the said material onto said
plate or apron.

5. The combination with a reciprocating
concentrating-table, of a horn attachmentad- 85
justably secui'ed thereto so as to receive and
work the middlings discharged therefrom.

U. The combination with a reciprocating
concentiating-table,of a horn attachment ful-

crumed thereto whicli receives and works the 90
middlings discharged tlierefroin, and means
for adjusting the inclinntion of the horn at-

tachments.
In witness whereof I have hereunto set my

hand.

WILLIS G. DODD.
Witnesses:

X. A. Acker,
Walter F. V.\ne.
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To all whom it may concern:
Be it known that I, H.iRRY Pxcotte Tav-

LOR, a citizen of the United States, residing
atHoward, county of Crook, State of Oregon,

S have invented an Improvement la Ore-Con-
centrators; and I hereby declare the follow-
ing to be a full, clear, and exact description
of the same.
My invention relates to improvements in

lo conceutrating-tables whereupon ores are sep-
arated from the refuse tailings and from each
other according to their specific gravities.

It consists, essentially, of a horizontally-
inclined support, a transversel}"-incliaed bed

IS upon this suijport, means by which these in-

clines may be varied, a shaking-table upon
this bed, means b}- which a movement is given
to this table oblique to the horizontal line of

the support, means bj' which the length of

ao this movement or stroke may be regulated,
and of details more fulh- explained by refer-

ence to thefollowingspecificatiouandaccora-
panying drawings.
Figure 1 is a plan of my invention. Fig. 2

»S is a longitudinal elevation. Fig. 3 is a part
section and elevation on the line x x of Fig.

1. Fig. 4 is a rear elevation. Fig. 5 is an
end view. Figs. 6 and 7 are detail views of
the driving mechanism.'

30 The object of my invention is to provide a
device in which I get the widest range of po-
sition and movement possible for the coucen-
trating-table as may be best adapted to the
varying kinds and grades of ores under treat-

J5 ment. It is capable of being given a longi-

tudinal, a transverse, and a diagonal tilt at

one and the same time, or it may be given
any of these tilts singly, or it may remain
horizontal, and in any of these positions the

40 movement or length of stroke of the table is

capable of variation at will.

Having reference to the drawings, A is a
suitable foundation or base on which the

mechanism is supported. A frame Ij, com-

45 posed of horizontal timbers suitably con-
nected, is pivoted at one end, as at 2, to the

base A, so as to be capable of being given a
longitudinal tilt. This tilting is elTccted by
an inclined-plane lifting mechanism secured

50 upon the parts of the base and the frame near
the opposite end from the pivot 2, as follows:

On each of the longitudinal pieces of the base
A are similar sliding wedges 3, having pro-

jecting flanges by which their position on
these pieces is maintained. One of these 55
flanges of each wedge is notched to form a
rack-bar i. A pinion 5, having an a.xle jour-

naled in the base, engages with the rack and
by suitable means, as a lever G, is operated
to move the wedge. Secured upon the frame 60
B are rollers 7, which are adapted to engage
the inclined faces of the wedges 3. A simul-
taneous movement of the levers moves the
wedges forward or backward and correspond-
ingly raises or lowers the end of the frame. 65
A bed portion C is hinged at 8 to the frame
li. By means of these hinges the bed C is

transversely tilted by a mechanism some-
what similar to that used in giving the frame
its longitudinal tilt. Upon the opposite side 70
of the bed from the hinges are the v.edge por-

tions 9, fitted so as to slide upon the inclines 10,

carried upon a rod 11, which latter is secured
to the longitudinal portion of the frame B.
The under side of this bar is provided with a 75
rack 12, and a pinion 13, journaled in the
frame, esigages this rack and is actuated, as by
means of a lever 14. Thus by means of the le-

ver 14 the wedges 10 are simultaneously moved
and the lateral tilt of the bed and the table va- 80
ried. This table D is supported above the bed
in such manner that the table may be given
a rocking or sliding movement in a direction

oblique to the length of the machine. Such
mounting I have shown hy the standards 15 85
upon the bed, having their ends adapted to

fit the cleats IG on the bottom of the table

and form sliding bearing-surfaces. The ta-

ble is of irregular shape, having its "head"
end narrowed. The pulp is fed in, as at 17. 90
Parallel with the longer and outer edge of

the table are the rittles 13, which may be either

rectangular or otherwise formed in any well-

known manner. Water is fed along the side

and end of the table from the trough or per- 95
foi-ated pipe I'J. The object of making this

table with its outer edge longer is to compen-
sate in a manner for tlie longitudinal tilting

of the table and to raise that edge of the con-
centrate end which would naturally be lower, 100
so that the water may tend to flow toward the

head and be equally distributed over the ta-
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rection of the foot cad of the table, means by
which water is fed to the table along this

longer onter edge, riffles parallel with this

longer edge, and means by which this table

5 is given a differential reciprocating move-
ment in the direction of the riffles and where-
by the ooBcentrates are made to travel ' up-
hill" upon the table.

7. In an ore-concentrator, the combination
10 with a longitudinally and transversely tilted

table, said table having its outer and upper
edge divergent from the axis of the machine.

riffles of graduated lengths parallel with this

upper edge and diagonal to the head end,
and means whereby this table Is given a dif-

ferential reciprocating movement in the di-

rection of this upper edge.
In witness whereof I have herenoto s«t my

hand.

HARRY PICOTTE TAYLOR.
Witnesses:

B. F. Ahm.t,
M. MtTLTAHILL.
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To all Tvhom it niaj/ conccr-ii:

Be it known that I, .ToHX A. Lehreitter,
a citizen of the United States of America, re-

siding at Denver, in the coiuity of Arapalioo

5 and State of Colorado, have inventsed certain

new and useful Improvements in Concentra-
tors; and I do'declare the followiug tobe a

full, clear, and exact description of the inven-
tion, such as will enable other.s skilled in the

10 art to which it appertains to make and use
the same, reference being had to the accom-
panying drawings, and to the letters and fig-

ures of reference marked thereon, which form
a part of this specification.

15 My invention relates to improvements in

means for concentrating pulverized ore or

other material containing mineral values and
effectinga separation of the said values from
the gangue.

20 The invention embodies certain featuresof
construction intended to improve and perfect

the apparatus set forth in Patent No. 000,34-',

datei October 23, 1900, all of which will be
fully understood by reference to tlie accom-

25 panying drawings, in which

—

Figure 1 is a top or plan view of a concen-
trating apparatus equipped with my improve-
ments. Fig. 2 is a side elevation of the same.
Fig. 3 is a cross-section taken on the line x x,

30 Fig. 1. Fig. 4 is a perspective view illustrat-

ing the construction for changing the incli-

nation of the lower table. Fig. is an en-

larged fragmentary top view of the slotted

bar attached to ihe table, showing one of tiie

35 separating-fingers in place. Fig. is a sec-

tion taken through the same. Fig. 7 is a per-

spective view, on a larger scale, of the di-

vided feed- water trough. Fig. 8 is atop view
of the same. Fig. n is a perspective view of

40 an auxiliary sliding conveyer adjustably at-

tached to the return-conveyer. Fig. 10 is a
pei-spective view of a. flanged metallic riffle.

Fig. 11 is a section taken through the slime
trough or convej'er. Figs. 12 and 13 are frag-

45 mentary top and side vicw.s of the upper table,

illustrating the tailings trough or'convoyer.
Fig. 14 is a fragmentary top view of the re-

turn-conveyer, showing the slime-compart-
ment. Fig. 15 is a cross-sect ion taker, through

50 thesame,showingthetp.iling3-trougli in place.

Fig. 10 shows the u?r.r:neror lunging the lower
table to the upper table. Fig. 17 further illus-

trates tlie construction for ad.jii>iing tlio in-

clination of the lower table. Fig. IS is a sec-

tion taken through the retuiu-couveyer on 55
theliue// //, Fig 12. Fig. lU isasection taken
on the line r r. Fig. 12.

The same reference characters indicate the
same parts in all the views.

Let llie numeral 5 designate the relatively 60
stationary baso, upon whichare mounted two
table members -i and 0, which are normallj'
laterally inclined. (See Fig. 3.) The lower
table is hinged at its upper edge to tlie sup-
porting Structure, whereby it is independ- 65
ently adjustable to vary its inclination to cor-

respond with the character of tlie material to

be treated. The material treated by the lower
table passes thereto from the upper table

and consists of middlingsor tailings material 70
containing sufficient mineral values wliich

have escaped from the upper tabi to justify

retreatment. Ilencethe function Oi *ho lower
table; but as the material passiu. to the
lower table is different in character from 75
that which is treated by the upper table it

is often desirable to change the inclination

of the lower table, so that it shall be differ-

ent from the inclination of the upper table.

This independent lateral adjustability of the 80

lower table forms one of my improvements.
It may be accomplished in any desired man-
ner. As shown in the drawings, the lowei'

table is provided with arms A, one of which
is shown in Fig. IC'. These arms are hinged 85
to projections C on the upper table by means
of bolts C. (See Fig. 16.) Tlie lower por-

tion of the table is provided with blocks 7,

having inclined lower faces, whiclrare en-

gaged by tiie inclined faces of blocks 8, at- 90
tached to the bar S'. This bar is provided
with a lug S% having a threaded opening en-
gaged b\- an adjusting- screw 10, which is

journaled in a part D, stationary with refer-

encip to tlie table part 0. lly turning this 95
screw it is evident tliat tlie inclination of the
table may be regulated at pleasure.

Tlie riffles 12 of each table are angular in

cross-section, being provided with a bottom
flange 12\ forming a ri^ht angle with, the 100
vertical part 12 . Tlie riffles are so arranged
that the flanges 12 project upwardly on the
slope of the table's inclination, whereby
their exposed edges form an obstruction or
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shallow rilTle part, faeilicating the catching
of tho coiiceutrates on tho rillled surface of
the table.

The slime- troughs 13 extend diagonally

5 across the head of the respective table mem-
bers. Each slime-trough marks the line of
ihe head extremities of the rilfles. Along
each of Ihce troughs 13 and on the side ad-
jacent the riffles is placed a rib or diagonal

to riffle li to prevent the finer concentrates from
passing through the wire -cloth screen IS"*

into the slime-trough. This screen 13" oc-
cupies an inclined position and covers the
top of each trough. The i-ib 14 causes an

15 accumulation of water equal to the depth of
the rill at the head o£ the table along the
slime-trough to facilitate the concentration
and settling of the mineral values. Without
tho rib 14 the water would be drawn off from

?o the table through the slime-trough. In the
operation of a table of this character its tail
or tlie extremity farther to the right (see
Figs. 1 and 2) is highest, causing the water
to How naturally toward the head of the table.

ij Each table is provided at its lower right-hand
corner with a slotted bar 15, bent around the
corner of the table. Through the slot .l-j" of
this bar are passed thumb-screws 10, to which
are attached separating-ftngers 17, adapted

30 to bo adjusted to .separate the concentrates
from the middlings or to separate the con-
centrates into a 'number of different grades,
as maybereq-iired. By loosening its thumb-
screw any finger may be moved along the bar

35 at will, the stem of the screw sliding in the
slot of the bar.

Mounted upon the return-conveyor IS.which
receives the middlings discharged from the
upper table, is an auxiliary conveyer 19,

40 which may be arranged to receive a grade of
tailings containing no mineral values, where-
by they may be discharged directly from the
machine, thus avoiding the necessity of pass-
ing them over the coucentrating-surface of

45 the lower table, where they would only be a-
burden and interfere with the treatment of
tho middlings discharged thereon from the
return -conveyer. These worthless tailings
are discharged through an opening controlled

50 by a gate E, whence they pass by way of a
trough E', formed at the head of the table G,
to the^tailings-conveyer 20 of the said table,
whence they are discharged from the ma-
chine. It will be understood that whatever

55 i.'s discharged into the convej-er 20 of the lower
table issupposed to contain no mineral values.
This conveyer 20 of the lower table is also
provided with a suitable slidable trough 21,
supported on the upper edge of the conveyer

60 and adapted tocaleii and save the middlings
from the lower edge of the tail of the table in
case it is desirable to save any portion of tho
tailings from said table.

The slime-trough i:j of tho table 5 is ar-

65 ranged to discharge into a compartment IS-^,

separated from the return-conveyer compart-
ment by a partition 18". In the bottom of

this compartment 18" are formed a number
of openings IS', through which the slimes pass
to the lower table, whose upper edge projects 70
under and below the lower edge of the upper
table, whereby the slimes are delivered to the
table C in the rear or to the right of (see Figs.

1 and 2) the discharge of the middlings to

the said table from the head extremity of the 75
return-conveyer 18, whereby these slimes are
carried rearwardly or toward the tail of the
table by the heavier material in front and
saved with the concentrates at the discharge
extremity or tail at the extreme right of the So

table 6. In thebottomof the slime-compart-
ment 18^ are formed grooves 18*^, which are
continued across the bottom of the main re-

turn-conveyer in order to catch any values
that may settle as the material passes toward 85
the head of the conveyer. Whatever is caught
in these grooves passes in the direction indi-

cated by the arrows (see Fig. 14) to the upper
edge of the lower table and is treated in the
same manner as tho slimes. 90
A suitable reciprocating movement is im-

parted to the entire table construction V>}' op-
erating mechanism 25, which is covered by
another application, filed October 15, 1000,
Serial No. 33,170. Hence the said operating 95
mechanism will not be described in detail.

This operating mechanism, however, imparts
a movement which is calculated to canse the
concentrates to travel toward the tail of the
table or in the direction indicated by the ar- 100
rows in Fig. 1, while the tailings or gangue
is caFricd downwaidly and discharged from
the Iftwer edge of the table.

When the apparatus is in use, the material
to be. tieated is discharged in the form of 105
pulp into a feed-box 26, located at the upper
left-hand corner of the table 5. (See Figs. 1

and 2.) From this feed - box the material
passes to the riffled surface of the table,

where the mineral values are caught by the no
riffles and carried to the plain surface 27 of
the table, where the final separation of the
mineral from tho gangue is effected. The
concentrates proper are discharged over the
right-hand extremity of the table. (See Figs, nj
1 and 2.) The worthless tailings are caught
by the trough 19, whose position is so regu-
lated that it does not extend far enough to-

ward the tail of the table to catch any mid-
dlings or tailings containing valij^s. It will 120
be understood that the nearer the tail of the
table a discharge takes place the more likely
is the discharged material to contain mineral
values. Hence the position of the adjustable
trough 10 may bo regulated according to the 1^5
material under treatment. The ^material
caught b}' the trough 19 is discharged under
the gate E into the trough E' and thence into
the discharge-convej'er 20 of the lower table.

The middlings are discharged into the return- 1^0
conveyer 18 in the rear of tiie tailings-con-
veyer 19 and carried thereby to the lower
table for retreatnient, as explained in the
aforesaid patent. 'J'ho slimes which pass
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through the screen 13' of the slime-trough of

the upper table are carried downwardly by
the trough 13 aud discharged into the slime-

conipartment 18", the trough or conveyer 19

5 being cut away at lO'' for the purpose. (See

Fig. 12.) These sliiues which enter the com-
partment 18" pass to the lower table, as here-

tofore explained. The middlings which pass

to tiie lower table are treated in the same
10 manner as the material discharged to the up-

per table, except that the tailings and slimes

trough discharge passes directly into the dis-

charge-conveyer 20, whence it passes as

worthless material from the machine. If any
15 values pass over the lower edge of the table

6, it will occur near the extremity of the table

farther to the right, (see Figs, i and 2,) and
these may be caught by the slidable trough
21 and conducted to a suitable receptacle (not

20 shown) for retreatment.
The pure water necessaj-y to effect the final

separation of the material from the gangue
on the plain portions 27 and 27^ of the tables

and 6 is fed to the tables from troughs 28

25 and 28", respectively. These troughs have
perforated bottoms. The trough 28 is cen-
trally divided by a partition 28^ If a com-
paratively small amount of water is needed,
feed-water from a source of water-supply (not

30 shown) is only fed to oue compartment of the
trough 28. If, however, more wash-water is

required, it is fed to both compa^rtmeuts of

the trough, thus furnishing a double dis-

charge.

35 Below the discharge extremity of the tail-

ings-conveyer 19 is formed a partition IT, upon
which the tailings fall from the conveyer 19

and pass to the upper extremity of the trough
E' and thence into the body of said trough

40 when the gate E is open. The middlings pass
to the table C through an opening J, formed
at the extremity of the return-conveyer 18.

The conveyer 21, heretofore mentioned, is

particularly useful to collect the zinc from
45 the lower edge of the table C, near the tail

thereof. This zinc would otherwise pass into
the bulk of the tailings and require retreat-

ment, which by this device is avoided. The
separating-fingers 17 are provided with joints

50 17",whereby theirdireetion may be changed at
pleasure without loosening the set-screws IG.

In further explaniition of the function of
the metal riffles 12 it may be stated that by
using the metal riffles it makes it practicable

55 to employ a greater numberof riffles without
occupying any more space on the table; since
the metal riffles may be formed much thinner
than the wooden riffles.

The slidable trough or carrier 19 is held in

60 place by a set-screw 19% passing through a
slot 19'', formed in the flange of the trough
and made of sufficient length to permit the
desired rangeof adjustability or sliding move-
ment.

65 Having thus described my invention, what
1 claim is

—

1. A concentrating apparatus comprising a

laterally-inclined, riffled table, havingaslimo-
trough extending diagonally across its head
at the extremities of the riffles, and provided 70
with a screen through which the .slimes pass
to the trough, and a rib arranged along the
slime-trough between the lower edge of the
screen and the riffled portion of the table, to
dam the water and also prevent any of the 75
"settled concentrates froin passing through the
screen into the slime-trough.

2. In a concentrating apparatus the combi-
nation of two laterally-inclined table-sections,

the lower of. which is adapted to receive the 80
tailings discharge from the lower edge of the
upper table, a slime-trough arranged across
the head of the upper table, riffles extending
longitudinally on the upper table and termi-
nating at the slime-trough, a ret urn-con vej'or 85
for carrying the tailings from the lower edge
of the upper table to the head of the lower
table, and a compartment separated from the
return-conveyer and adapted to receive the
slimes from the slime -trough of the upper 90
table, the said compartment being provided
with an outlet allowing the slimes to pass to

the lower table in the rear of the discharge
from the return-conveyer.

3. The combination of two laterally - in- 95
clined table-sections, the upper section over-
lapping the lower section, a return-conveyer
arranged along the lower edge of the upper
table and adapted to carry the middlings from
the upper table to the head of the lower ta- 100

ble, a slime-trough arranged across the bead
of the upper table, and a compartment sepa-
rated from the return-conveyer and" adapted
to receive the slimes from the slime-trough of

the upper table, the bottom of the slime- 105
trough being provided with escape-openings
allowing the slimes to pass to the lower table
in the rear of the discharge from the return-
conveyer.

4. The combination of two laterallj'-in- no
clined table -sections, so arranged that the
!ower edge of the upper table overlaps the
upper edge of the lower table, a return-con-
veyer arranged along the lower edge of the
upper table, and adapted to carry the mid- 115
dlings discharge to the head of the lower ta-

ble, and an auxiliavy conveyer located above
the return-conveyer and adapted to catch the
worthless portion of the tailings and discharge
them from the machine. 120

5. The combination with a laterally -in-
clined coneentrating-table, having a move-
ment adapted to carry the concentrates over
the tail of the table, of a slotted bar extend-
ing around the lower corner of the tail of the 125
table, set-screws passing through the slot of
the bar, and separating-fingers attached to
the set-screws whereby the fingers may be ad-
justed at pleasure.

0. The combination of two laterally - in- 130
clined table-sections, a return-conveyer ar-
ranged along tho lower edge of the upper ta-
ble and adapted to carry the middlings from
the upper table to the head of the lower ta-
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bft>, 11 si imo- trough arranged diagoually across
the head of the upper table, and a cainpart-
uitsut separated from the return-conveyer and
adapted to receive the slimes from the slime-

5 trough of the upper table, the said compart-
ment'being provided with an outlet allowing
the slimes topass to the lower table in the rear
of the discharge from the return-conveyer.

7. The combination with a laterally -in-

10 clined concentrating -table having a move-
ment adapted to carry the concentrates over

one extremity or the tail of the table, of a
bar located at the lower corner of the tail of

the table and one or more .jointed separating-
fingers connected with said bar and adjust- 15

able bodily thereon.
In testimony whereof I affix my signature

in presence of two witnesses.

JOHN A. LEHRRITTER.
Witnesses:

Dora C. Shick,
g. j: rollandet.
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To all wtioTtv it may concern:
Be it known thai I, Jonathan P. Smith, a

citizen of the United States, residing in the cil3'

of Denver, county of Arapahoe, State of Colo-

5 rado, have invented an Improvement in Ore-
Separators; and I hereby declare the follow-

ing to l)e a full, clear, and exact description of

the .same.

My invention relates toau apparatus which
lo is designed for the- separation of ores from

their gangue and fiom other associateil ma-
terial as well as from each other.

It consists, essentiallj', of transversely-in-
clined shaking-tables having longitudiually-

15 disposed guides, the ends of which lie in di-

agonal lines from one side to the other of the
table, sliine-conveyers, and one or more mov-
alile hinged fingei's at the end of the table op-
posite the receiving- point. In connection

20 with these tables is a return-conveyer,which
receives the pulp from the first table and has
a movement independent of Ihatof the tables.

In conjunction with these tables is a mechan-
ism for producing a shaking movement.

25 The invention also comprises details of cou-
siiiiction,,which will be more fully explained
by reference to the accompanying drawings,
in which

—

Figure 1 is a perspective view. Fig. 2 is a

30 transverse vertical section through xx of Fig.

3. Fig. 3 is a plan of the actuating mechan-
ism. Fig. 4 is a partial longitudinal section

of tbe central pari of the return-conveyer.
Fig. 5 is a l6Mgitudiual veitical sectional view

35 of the reciprocating mechanism. Fig. 6 is a
detail showingthe iaok-bar43andiis pinions

and the eccentrics for raising the ends of the

table.

The object of this invention is to separate

40 ores from their gangue and from each other.

Ores frequently carry lead, sulfld of copper,

iron pyrites, and zinc, and often chlorids and
various other substauces,and thisoreand ma-
terial it is the object of my invention to sepa-

45 rate each into an individual class according
10 its specific weight.

The mateiial to be treated is transferred

from any usual or ordinary table or source

of supply and delivered upon my apparatus,

i^o io which I am enabled to separate the vari-

ous substances by difference in their specific

gravity.

As shown in the drawings, A is the point

on the upper table at which the pulp or con-
centrates are received either from oth^r ta- 55
bles or from any other source of supply. The
upper longitudinal edge of the table is ap-
proximately horizontal, and the table inclines

from this side to the opposite one. Diagonally
across the table and extending from the le- 60
ceiving-polnl to a point near the center of op-
posite side is the slime-conveyer 3. Thiscon-
sists of a shallow trough or excavation m.iJe
in the surface of the table, having an elevated
rail or bar 31 extending along its lower sido O5

and a fine wire-cloth St een extending, from
the upper edge of th's rail to the surface of

the table at the opposite side of the trough,
so as to cover the channel or trough, and thus
prevent the coarse material from entering 70
this eouvever. Other 'forms may be used,

the object being to collect and convey the
slimes to a point of discharge. From the

edgeof iheslime-conveyerguides2extend ap-
proximately parallel with each other in the 75
line of the length of the table. These guides
are here shown of essentially the same length

;

but bj' reason of their commencing at the line

of thediagonally-disposed slime-conveyer the

outer ends of each guide extends beyond 80

the preceding one, so that the ends bf these

guides terminate upon a diagonal line, which
is here shown as being approximately paral-

lel with the diagonal line of the slime-con-
veyer. These guides are made of any suit- »*5

able depth, depending upon the character of

the material to be operated upon. In the
present case I have illustrated them as beint

about three sixteenths of an inch deep »!

their commencement adjai;ent to the slime- ;o

conveyer and tapering to a thin edge at their

termination. The material which is deliv-

ered upon the t ible having a different spe-

cific gravity is gradually moved from the re-

ceiving end toward the opposite end by a pe- 95
culiar longitudinally-shaking action of the
table, which is produced as will be hereinaf-
ter more fully described. At the same time
the transverse inclination of the tabieis such
that the tendency of the material is to move loo
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toward the lower side. For this reason all

the lighter material and "slimes," so called,
will pass over the guides and enter the slime-
con vej'er, which eonducts these slimes diag-

S onally across the table and delivers them at
thL< lower end of the conveyer upon what I

call a "return -convej'er" 6. This return-
conveyer is divided into two portions, the one
at the left receiving the material from the

lo slime-conveyer and delivering it at the left

end through an-opeuing, (shown at 11,) from
which it passes upon the upper end of a sec-

ond table 32, which is similarly arranged to

the first-named table and is subject to the

15 same shaking movement. The heavier ma-
terial, which, as before stated, may have dif-

ferent specific gravities, is gradually moved
along the table by the shaking movement
communicated thereto and the material of

2o different gravity will be separated as it passes
• the outer ends of the guides 2, and will thus
pass diagonally across the table in as many
divergent streams as there may be differences
of specific gravity. Thus the lead, sulfid of

25 copper^ iron pyrites, zinc, &e., will be sepa-
rated from the slimes and also separated from-
each other by the action of this single table.

At the end of the table I have shown one
or more arms or fingers 5, jointed or pivoted

30 at the outer end and having their inner ends
or points directed toward the guides. These
fingers are turnable on the pivot-points, their
lower surfaces resting upon the table, and
they may be fixed at any desired point by

35 clamping- screws, as 33, these points being
set to suit the character of the material nr-

riving and the separation which may be de-
sired. One portion of the material will pass
to one side of the point and the other to the

40 opposite. The portion passing below the
lowermost of these points will fall upon the
right end of the return-conveyer and, mov-
ing along this conveyer, will be discharged
through an opening in the bottom at a point

45 near the center and before the point is

reached where the .slimes are discharged from
the left end of the upper table. The mate-
rial thus discharged from the central part of
the conveyer is delivered upon the second ta-

50 ble, the upper edge of which e.vtends beneath
the conve3'er, and as it ia subjected to the
same shaking movement as the upper table

a second and more complete separation is ef-

fected thereon. The remainder of the male-

55 rial passes over the end of the table with as
many separations by fingers 5 as may be de-
sired and is collected at this end.
Water is distributed upon tlie table during

the operation by means of adjustable perfo-

60 rated pipes 34, which extend across above the
table, and a supply to which is controllefl by
suitable cocks, as shown at 3.5. The move-
ment of this tal)le is produced by a recipro-

cating shaft 17, which is suppoited and slid-

65 able longitudinally in guides upon a bed 13,

which is suitably fi,\ed with relation to the
table, and by a cam and springs which are

connected to act upon the shaft, as will be
hereinafterdescribed. Thecam 16 is mounted
upon a shaft 14, suitably journaled upon the 7

frame 13 and' having pulleys 15, through
which power maybe transmitted to rotate :t.

The earn IG is so constructed that as it re-

volves it engages the end of the shaft 17, and
the latter, following the gradual incline of the 75
cam, forces the shaft forward, and with it the
table upon which it acts. When the cam haP
passed the end of the shaft 17, the latter is

acted upon by a spring 19, one end of which
abuts against a disk or plate 20, and the other 3o

end acts against the disk 18, which surrounds
the shaft 17 and which is adjustable with re-

lation to the disk 20 l^y means of screw-
threaded rods 21 and nuts 22. By this ar-

rangement the tension of the spring 19 and 85
its consequent action upon the table will be
regulated. Between the nut« 22 and the
plate or disk 18 are rubber or other elastic

buffers 7, which receive the disk 18 as it is

returned by the spring 19, and thus reduces 90
the jar and shock of the return movement,
which fo"- this reason differs essentially from
the sharp bumping movement of tables which
are reciprocated and in which the return
movement is received by a solid bumper. 95
The shaft 17 passas through a sleeve 23.

This sleeve is screw-threaded upon the out-
side, and a hand-wheel 24 is turnable in a
slot transversely of the frame and fits upon
this sleeve. By turning this hand-wheel the 100

shaft and sleeve may be moved one way or
the other, and through the disk '20, which is

carried with the sleeve, the length of the
stroke is regulated to suit the character of the
material which is being operated upon on the i'>5

table without stopping the lal)le. When this

adjustment has been satisfactorilj' reached,
the disk 24 is locked by a set-screw 25.

28 is a yoke which is secured to the end of
the table, and through the outer end of this 'lo

yoke the shaft 17 is slidable. A spring 27
surrounds this shaft,one end abutting against
the end of the yoke adjacent to the table and
the other against a collar 26 on the shaft
17. Between this collar and the outer end 115

of the yoke is an elastic rubber or other buf-

fer 29. The spring 27 is somewhat stiffer

than the spring 19, and when the cam acts
to push the shaft 17 the spring 27 will yield

slightly by reason of the inertia of the table, 120

so that the movement of the latter will be
commenced gently. The incline of. the cam
ceases just before the offset is reached, and
the end of the shaft 17, passing over this part,

ceases to be advanced. . During this short in- i^'

terval the spring 27 recovers its extension, and
wheu the cam releases the shaft the spring
19 acts to give a soft quick return movement
to the table. This action of the two springs,

consisting in the compression of spring 19 by 130

the direct action of the cam on shaft 17 and
the partial compression of the spring 27 by
reason of the inertia of the table, lo which
motion is communicated through this'HpriDg,
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causes » slow forward movemfintof the table

with tlie material to be separated upon it, and
when the level part of the cam reaches the

end of the shaft 17 the Hual extension of the

S sprinjr 27 and the quick return of the sprint;

111 produce a differential motion, which is very
effective in the operation upon ores having
different gravities which it is desired to sepa-
rate froui each other.

10 The return-conveyer, which lies between
the two tables, is a strocture independent of

the tables and is suspended at one end by a
stirrup or hanger, as at 36, which rests upon
the edges of a casing surrounding the con-

15 veyers, and at the other end by pins or rods
a, which are slidable in the end of the cas-

iiVg, as shown. The conveyer thus partakes
of the movements of the table; buf it is re-

lieved, so as to have a certain independent
20 movement upon the return stroke of the ta-

ble caused by its inertia, as follows: Coiled
springs 8 surround the pins a, so that the
springs press against the end of the conveyer,
and when the return movement of the table

25 takes place the inertia of the conveyer com-
presses these springs, so that it does cot par-
take of full instantaneous movement of the
table; but when the springs expand at the
end of the return movement of the table the

^o conveyer is forced forward by a movement
which is subsequent to that of the table. At
the opposite end of the casing in which the
conveyer is suspended is a rubber buffer 9,

against which it strikes as it completes its

35 '-eturn movement. This action upon the con-
veyer, while primarily communicated by the
same mechanism which moves the main ta-

bles, actually causes a reverse movement of
this return-conveyer, so that while the mate-

40 rial npon the main tables is moving from left

to right the material which has been received
into this conveyer moves from right to left,

the portion received from the slime-conveyer
of the first table being delivered upon the

45 left end of the second table and the portion
which passes beyond the guides being re-

ceived and discharged near the ends of the
guides of the second table, as previously de-
scribed.

50 In order to adjust the angle of inclination
of the tables to suit varying character of ores
to be separated, I have shown the tables so
supported that Ihej' may be tilted and their
inclination changed. Various devices may

55 be employed for this purpose. I have here
shown shafts 40, having fixed to them eccen-
trics 41, 8J disposed that when the shafts are
turned the eccentrics at one end will raise
that side of the table and those at the oppo-

60 site end will cori'espondingly depress that
side. The tables may rest upon or be con-
nected with the eccentrics in any suitable
manner to produce this result. In order to

move the shafts and eccentrics in unison,
65 toothed pinions 42 are fixed to the shafts, and

a rack-bar 43 engages the pinions. This rack-
bar is slidably guided and by means of a le-

ver it can be moved f o as to simultaneously
rotate the shafts and eccentrics.

Having thus de.scrihed my invention, what 70
Iclaim as ne.w, and desire tosecure by Letters
Patent, is

—

1. In an ore-separator, inclined tables hav-
ing the longitudinally-disposed guides, the di-

agonally-disposed slime-conveyers arranged 75
with reference to the guides as shown, and an
indepetident return-conveyer.

2. An ore-separator consisting of au in-

clined shaking-table li^-ving longitudinally-
disposed guides terminatingaf pointsinadi- 80
agonal line across the table, a turnuble sepa-
raling-poiut pivoted upon the table beyond
the guides, and a diagonally-disposed slime-
conveyer having a screen surface or covering.

3. In an ore-separator, a transverselyiu- 85
clined shaking-table having longitudinally-

fixed guides terminating successively upon a
line diagonal to the table, a turnable separat-
ing-point pivoted upon the table near the end
of the lowermost guides, a screen -covered 90
slime-couveyer, and a return-conveyer which
receives the pulp substantially as described.

4. In an ore-separator, a plurality of shak-
ing-tables having longitudinally - disposed
parallel guides, the terminal ends of which 95
are in a line diagonally across the table, a
movable separating-point pivoted upon i,he

table near the lowermost of said guides, a di-

agonallj'-disposed slime-conveyer having a
screen-covering,a return-conveyer into which ico

the pulp is discharged, having a motion the
reverse of that of the table, and discharging
upon the upper end of the second table.

5. In an or3- separator, a plurality of ta-

bles having Ijugitudinally-disposed parallel 105
guides and turnable separating-poinis at the
ends of the tables, diagonally-placed screen-
covered slime-conveyers, a return-conveyer
intermediate of the two tables receiving from
the-uppermost at one end and discharging 110
upon the lowermost at the opposite end, and
mechanism by which the tables aie given a
longitudinal shaking movement.

6. The combination with tables having lon-
gitudinal guides, diagoually-disposed .screen- 1 15
covered slime-conveyers and a return-con-
veyer, of a mechanism whereby a longitudi-
nal shaking movement is effected, said mech-
anism consisting of a horizontal revoluble
shaft having a disk cam carried thereby, a 12

guided shaft substantially in line with the
first-named shaft and upon the end o^ which
the cam operates whereby motion is trans-
mitted to the table, and return-springs con-
nected therewith. 125

7. A mechanism for producing a longitu-
dinal shaking movement of an ore-separating
table, consisting of a horizontal rotary shaft,

a disk cam fixed to one end of said shaft and
revoluble therewith, a longitudinally-guided 130
slidable shaft, one end of which is acted upon
by the cam-di.sk, springs surrounding said
slidable shaft with plates whereby the springs
are compressed by the movement of the shaft
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iu oue direction, and act to retiiru the shaft
when the cam passes it, and means including
an extei'nally-threaded sleeve sui-i-ounding

the shaft, a slotted bed and a hand-wheel en-

5 gaging the threads of the sleeve and working
against the walls of the slot for adjusting the
shaft " iih relation to the cam-disk so as to in-

crease or diminish the length of the stroke.

8. In anore-soparator,transversely-inclined
lo tables having longitudinally-disposed guides,

diagonal slime-eon ve3'ers extending across

the tables near the receiving ends of the
guides, an Independent return-conveyer sus-

pended to receive the slimes from the con-

15 veyer of the first table, and the heavier por-

tions from the discharge end, and to Irans-

mft them separately to the second table.

9. In an ore-separator,transversely-iuclined

tables with longitudinallj'-disposed guides,

20 slinie-convej'ers arranged diagonally to the
guides and an intermediate return-conveyer,
and mechanism by which a gradual forward
movement; and a quick return movement of

the tables are effected.

25 10. In an ore -separator, transversely -in-

clined tables with longitudinallj'-disposed
guides, diagonal slime-conveyers, an interme-
diate independently- supported return-eon-
vej'erby which the slimes and theheaviersep-

30 arated material are transferied independently
from the first to the second table, and a mech-
anism consisting of a cam by which a forward
movement of the tables is effected, a return-

spring, and a second spring interposed be-

35 tween said mechanism and the table, said
spring yielding when the tables are advanced
to produce a gradual forward movement with-

out disturbing the pulp.

11. In an ore - separator, transversely- in-

40 clined tables with longitudinally- disposed
guides, diagonally-disposed slime-conveyers,
an interniediateretnru-conveyerby which the
slimes and the heavier separated material are
transferred finm the first to the second table,

45 a mechanism consisting of an advancing cam
and a return-spring by which the tables and
conveyerare reciprocated, a second spring in-

terposed between said mechanism and the ta-

bles, and compressil'le by the inertia of the
50' tables during tiieir forward movement, and a

plane section ot the cam just previous to the

offset which allows the return movement of

the tables, Whoieuy the forward movement of

tlie l<'.b!es ceases and the second spring is al-

55 lowed to e.\.pand just before the return of the

tables.

12. In an ore -separator, transversely- in-

clined tables with longitudinally- disposed

guides, diagonal slime-con veyois, an interme-

diate independently - supported retuin-con- 60

veyer by which the slimes and heavier sepa-

rated material are transferred fio.m the fii-st

to the second table, a mechanism consisting

of an advancing cam, and a return-spring by
which the tables and the return-conveyer are 65
reciprocated, and springs interposed between
the return-conveyor and its support carried

by the tables, said springs yielding during the
return movement of the tables, and expand-
ing after said movement is completed to pro- 70
duce a subsequent movement of the return-

conveyer.
13. In an ore -separator, transversely- in

clined tables with longitudinal guides, diag-

onal slime-conveyers, and a return-conveyer 75
adapted to receive the slimes and heaviersub-
stances and transfer them separately to the

second table, said conveyer being independ-
ently supported with relation to the tables, a
cam and return-spring whereby the tables are 80

reciprocated and the materialadvanced in one
direction thereon, and other springs acting
against the conveyer whereby an impulse is

given it to move the material carried by it in

a direction opposite to tlie niovement of ma- 85
tcria! upon the tables.

11. An ore-sepaialor consisting of tians-

versely- inclined tables with longitudinal
guides, diagonal .slime conveyers, and a re-

turn-conveyer intermediate between the two 90
tables, and a rec-procaling mechanism, in

combination with a supporting device and
mechanism whereby the angle of inclination

of the tables may be adjusted.
15. An ore-separator consisting of trans- 95

versely- inclined tables with longitudinal
guides, slime-conveyers arranged diagonally
to the guides, and a return-conveyer interme-
diate between the two tables, and a recipro-

cating mechanism, in combination withan ad- 100

justing device consisting of transverse shafts

with eccentrics connected with the table, pill-

ions upon theshiifts, and a rack-bar engaging
the pinions, whereby theshafts may be turned
and the eccentrics act to change the angle of 105

the table.

In witness whereof I have hereunto set my
hand.

JONATHAN P. 8xMITH.
Witnesses:

s. ii. nourse,
Jessie C. Brodie.
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To all ivhorn it may concern:
Be it known that I, Arthur Fritsch, of

thecity of St.Loiii.s, State of Missouri, liavein-

vented certain new and useful Iinproveineiits

5 in Oi-e-Concentrators, of wliicli tlie following

is a full, clear, and exact description, refer-

ence beina had to the aecoinpanyiuii; d/aw-
in^s, forming a part hereof.

This invention relates toore-concentrators;

lo and itcoiisistsof the novel construction, com-
bination, and airangement of parts herein-

after shown, described, and claimed.
Figure 1 is a side elevation showing my

improved ore-concentrator. Fig. 2 is a plan

15 view. Fig. -3 is an end view. Fig. 4 is a de-

tail view of a standard and adjusting-lever

made use of in carrying out the invention.

Fig. 5 is a view showing the adjusting-lever
and the parts carried thereby. Fig. G is a

20 detail view showing a portion of theoperating
mechanism. Fig. 7 is a view showing the
means by which the table is operated. Figs.

8 and 9 are detail views showing the adjust-

ing device made use of in carrying out the

25 invention. Fig. 10 is a sectional view show-
ing a portion of the table. Fig. 11 is a detail

view showing the devices made use of to re-

ciprocate the table.

In thecoustruetioa of this invention I pro-

30 vide a base-frame 1 of anj' preferred consti-uc-

tion, and pivoted to one side of which are

transverse bars 2, the opposite ends of the

bars being connected by the member 3. Piv-
otally carried by the base-frame 1 on the side

35 opposite from the pivoted ends of the bars 2

are cams 4, upon which the member 3 rests

and by means of which the free ends of the

bars 2 may be raised or lowered. Rigidly
connected to one of the cams 4 is an operat-

40 ing-lever 5, bj' means of which the cam may
be turned on its pivot, therebj' raising or low-

ering the ends of the bars 2. The cams are

made to. operate simultaneously by means of

a connecting-rod 6, thereby causing the free

45 ends of both the bars to stand at a uniform
-elevation.

Secured to the ends of the bars 2 are the

upright standard-frames 7, pivotally carried

within which a''e the suspending-links 8, tiie

50 upper ends of the said suspending-links be-

ing pivoted to the said standard-frames and
the lower ends of which support the table.

A segment 9 is supported by one of the stand-

ard-frames 7, adjacent to the lovor 5, and
the locking-cam 10, carried by the lever, op- 55
ei'ates upon the said segment, thereby hold-

ing the lever and the cams 4 in any adjust-

ment in which the}' are plac-ed.

Supported by the lower ends of the links S

are transver.se bars 11, upon whicli is mounted <'>o

the bottom of the table. The said table is

constructed in the form of a receptacle ami
comprises the top 12 and the ui)wardiy- pro-

jecting sides 13, whereby the material is re-

tained oil the table. As shown, the rear end 65

of the table is broader than the forward end,

the purpose of which will liei'einafter;ippear.

Secured upon the top of the table is a section

14 of linoleum, and secured u[)on the linoleum

covering are strips 15 of wood, the lear endsof 70

which, as shown in Fig. 2, being curved, the

purpose of which is toguide the ore toward the

forward end of the table when the machine is

in operation. The rear endsof the strips 1.5 are

thicker than the forward ends, and said strips 75
gradually taper toward their termination, and
the forward ends ai'e arranged in graduated
form, those toward the left of the table be-

coming gradually shorter than those to the

right, whereby the ore as it is separated is 80

guided toward the forward end of the table.

1(5 indicates a trough into which the mate-
rial is delivered and out of which it is allowed
to gradually pass onto tlie top of the table as

the machine operates. Upon the forward end 85

of the table is carried a trough 17, into which
the ore is received as it is separated and from
which it may be delivered to any suitable re-

ceptacle. IS indicates a corresponding trough
carried by the side of the table into which the 90
sludge is delivered after the ore has been re-

moved therefrom.
Supported above the rear end of the ba.se 1

are brackets 19, carried by which is an oper-
ating-shaft 20, and keyed upon one qnd of the 95
saidshaft is a belt-pulley 21. Carried by the
shaft 20 betw.een the brackets 19 is a!ii eccen-
tric 22, suspended from which is a wedge-
shaped member 23, the function of which is

to operate the table. (Carried between the too

brackets 19 is a roller 24, and e.xtending rear-

wardly from the table between the brackets
19 is a U-shaped frame 25, carried by which
is a roller 20, corresponding to the roller 24,
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The lower end of the wedge 23 operates be-

tween thesaid rollers,and whenever the dri ve-

sliaft 20 is rotated the said wedge is recipro-

cated vertically, thereby operating the table

5 out of its normal position, into which it will

again be thrown in the manner presently de-

scribed.

27 indicates a suitable guide secured to the

frame 26 and to the brackets 19, whereby the

lo rear end of the table is prevented from mov-
ing laterally. Carried by the brackets 19 be-

low the rollers 24 and 26 is an integral mem-
ber 28, and connected lo the forward end of

the said member is a rod 29, which projects

15 forwardly into a suitable opening in the rear

end of the table and carries on its forward
end a washer 30. Acoil-spring 31 is arranged
around the rod 29 within the table, the ends
of the said coil-spring bearing against t!ie

20 washer 30 and the end of the table, respec-

tively. By this means the table will be
thrown back toward the brackets 19 after the
wedge 23 is raised from between the rollers

24 and 26. In operation the shaft 20 is ro-

25 tated by applying motive power to the belt

21. This alternateh' raises and lowers the

wedge 23, causing it to pass between the roll-

ers 24 and 26, wherebj- the table will be op-

ei'ated forwardly, as above described. As
30 the shaft iscontinually rotated and the wedge

23 is raised from between the rollers 24 and
26 the tension of the spriug 31 serves to throw
the table again toward the brackets 10, there-

by imparting a continuous re.ciprocatory

35 movement to the table. The material dur-
ing the operation is fed into tlie trough 16,

from which it passes gradually onto the top
of the table and is guided therefrom by means
of the strips 15, the ore being gradually led

into the trough 17 and the gangue and sludge 40
passing into the trough 18.

Ohe side of the table may be raised or low-

ered in order to facilitate the movement of

the ore and sludge by manipulating the lever

5, and thereby operating the cams 4 in the 45
manner described. The small rollers 32, car-

ried by the under side of the bar 3, operate
upon the cams 4, thereby causing their oper-

ation to be free and without friction.

I claim

—

50
An ore -concentrator, comprising a base,

standard-frames supported above it, cams un-
der certain of said frames for raising and
lowering them,a lever for operating said cams,
a lock for retaining the lever and thereby the 55
cams in the adjustment in which they are
placed, a table supported to swing between
the said frames, means for passing the ma-
terial onto the said table in a thin stream, a
series of curved and tapering guides for rega- 60

latingthe movement of the ore, an operating-
shaft, means operated by the shaft for forc-

ing the table rearwardly whenever it is ro-

tated, and a separate means for drawing the
t;\ble to the front, substantially as specified. 65

In testimony whereof I affix my signature
in presence of two witnesses.

ARTHUR FRITSCH.

Witnesses:
Edward E. Longan,
John D. Rippey.
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To all ivhom it may conc-cru

:

Be it known that I, Georc iE E.Woodbur v,

a citizen of the United States, residing in the
citj' and county of Sau Francisco, State of

5 California, have invented new and useful
Improvements in Ore-Concentrators, of which
the following is a specification.

This invention relates to improvements
made in ore-concentrating machines of that

10 class or description in which the coneentrat-
iag-surface is grooved or channeled and has
a shaking motion without a traveling or pro-
gressive movement, machines of this class

being commonly known as "concentrating-
iS tables." In the various grades and qualities

of material treated in these machines there
is always to be found a proportion of the
mineral particles existing in a fine state of
division, produced principally in theprepara-

20 tory disintegration of the ore in the mill, and
these finest particles being the more readily
influenced by the streams of water that are
applied to the surface of the table to separate
and wash ofif the sand than by the motion of

?S the table, which in this class of concentrator
constitutes the- means of concentrating the
mineral particles and bringing them to a com-
mon point of'discharge, there is of necessitj'

a certain proportion of loss of the mineral
30 taking place by the escape of the finest par-

ticles with the water. To overcome this im-
perfect operation and the consequent loss of
concentrates, it is important to carry on the
operation with the least quantity of water

35 and bring the mineral particles under the in-

fluence of the shaking motion of the table as
thoroughly as possible, and especially upon
the upper part or head of the table, where the
concentrates are finally separated and dis-

40 charged.
To secure the above results is the princi-

pal object of this invention; and to that end
these improVementeconsist,mainly, in certain
construction of grooved or channeled con-

45 centrating- surface and the combination of

certain parts and mechanism on, all as here-
inafter fully described, and pointed out in

the claims at the end of this specification.

The following description explains at length

SO the nature of my said improvements and the
manner in which I proceed to construct, apply,
and carry out the same, reference being bad

to the accompanying drawings, forming part
thereof.

Figure 1 of the drawings is a side elevation 55
of a coiicentrating-table embodying my said
improvements, the view being taken from the
rear or higher side of the machine. Fig. 2 is

a plan or top view of Fig. 1. Fig. 2' is a lon-

gitudinal section through the table-surface 60
shown in Fig. 2, the section being taken along
the bottom of one of the grooves. Fig. 2" is

a cross-section through the perforated pulp-
djfetributing pipe E. Fig. 3 is an end eleva-

tion taken from the right-hand side of Fig. 2. 65
Fig. 3' is a cross-section through the water-
pipes G G*^ R. Fig. 4 is it sectional view, on
an enlarged scale, of the device for adjusting
the inclination of the table. Figs. 5 and G are
plans of the table, showing two modifications 70
of the concentrating-surface. Fig. 7 is a side
elevation taken from the lower side of Fig. 6.

Fig. 8 is a cross-section of a portion of the
grooved concentrating-surface between the
partition-strips. Fig. 9 is a similar section 75
through the grooved portion at the head of

the table. Fig. 10 is a side view in defail of

the cam and follower of the vibrating mech-
anism.
Upon a stationary bed-frame composed of So

timbersA A', stifflyjoined and bolted together,

the table B is mounted on spring legs or
stanchions C C, so as to be movable in a lon-

gitudinal direction. Reciprocating motion
of the table is produced through the medium 85
of mechanism applied to the head of the table,

consisting principally of a cam H on a rotat-

ing shaft I and a sliding bar or follower K,
attached at one end to the table and carrying
on the opposite end a head K', that is held 90
against the cam by a spring L. The cam is

shaped to produce a relatively slow forward
throw and a quick return movement of the
tfible in one complete revolution of the cam,
and for this purpose the periphery of the cam 95
is formed, as shown in Fig. 10, with an in-

creased eccentric portion h and an angular
projection h^, the relation of these portions
to the remainder of the periphery being such
that from x to y, or about one-fourth of the 100
entire revolution, the cam gives a forward
motion, while the remaining portion gives the
return or backward throw. By virtue of this

form the return movement takes place in less
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time than the forward movemeat, thereby
giving the mineral particles a forward im-
pulse, causing thera to creep upon the surface
of the table toward the head by virtue of their

5 inertia. In this table, as in other concentra-
tors of the kind, the top or working surface
B*' has an inclination downward and across
the table transversely or from side to side,

and the pulp or material to be treated is in-

lo troduced at ;he higher side, near one end,
together with a greater or less quantity of

water that is distributed *iR that end, so that
a movement of the material is produced diag-
onally over the workiug surface under the

i; combined action and influence of the flow of

water and the vibratory motion and inclina-

tion of the table

In regulating ut adjusting the operation to
meet the variations in character or condition

2o of the material under treatment, and also in

changing from one kind or grade Of ore to

another, it is necessary to vary the inclina-
tion or pitch of the table, both transversely
or sidewise and longitudinally or endwise, in

45 order to control the even distribution and
movement of the material in the required di-

rection over the table, so that the inclination
can be varied by raising the table at either
side or at either end without disturbing the

30 general adjustmentand position of the table
with relation to its driving mechanism and
the pulp and water distributing pipes. Un-
der the timbers of the stationary bed-frame,
on which the table and the parts before men-

35 tioned are mounted, I interpose between the
frame-sills and the ground two circular plates
MM'^.havingcam-like faces or inclines. The
lower .one of these plates is fastened to the
floor or ground and is formed with a center

40 post RP, which is let into the timbers above,
while the upper one, M, of the plates is fitted

to rotate on that post and is finished with a
flat top surface upon which the timber rests.

Holes VI? are provided in the circumference
45 of this upper plate for inserting a hand-spike

by which the parts cau be turned in one di-

rection or the other, and thus raise or lower
the stationary frame by virtue of the inclines
before mentioned. The angle of these in-

50 clined surfaces is properly regulated to hold
the weight of the table without slipping
wherever the movable plates may be set. By
this means the inclination of the working sur-
face is readily varied in both directions by

55 moving the parts Ijefore mentioned at either
side and at either end of the stationary frame.
The pulp-distributing pipe E is supported

from the stationary bed over the higher side
of the table by means of standards E' E', fas-

60 tened at the lower ends to the timbers A, and
the water-pipe (i is carried b3' similar sup-
ports E^ E^ secured at the lower ends to the
statidiiary frame, the [)i!)e E and the water-
pipe G beiug [)erforatod with apertures along

65 the bottom, so as to direct the pulp and the
water -n a number of stieauis or jets along
the upper side of tho table.

For the principal or greater portion of its

length the working surface of the table is di-

vided bj' means of narrow strips D D into a 70
number of separate channels or sections B'^,

extending from the lower end, on which the
material is first introduced, toward the head
or opposite end, where 'the strips terminate
at a distance from the end of the table, leav- 75
iog the portion of the surface at that endof
the table undivided. This portion B^'^ of the
surface from which the strips are removed
or omitted at the head of the table is finely

grooved or corrugated from the line on which 80

the strips terminate upward to the end of

the table, the corrugations running longitu-

dinally or substantially in the same direc-

tion as the motion and in close order across
tlieentire width of the working surface. The 85
bottom surfaces of the divisions between the
standing strips are also corrugated or grooved
longitudinally with grooves of about the same
degree of fineness as those composing the
surface B**^ at the head of the table. The last- 90
mentioned corrugations, however, while be-
ing a continuation of the grooved surface
between the standing strips, are reduced in

depth or made more shallow than those.on
the main portion of the table either by cut- 95
ting down the top surface or by raising or

filling up the bottoms of the grooves, so that

on any line of cross-section, as at x x. Fig. 2,

the grooves on the surface B^*^ are of less

depth than those on the main portion and at 100

any line of cross-section, as 7 y. Upon this

finely-grooved portion B'^'^ at the head of the
machine the partially cleaned or separated
concentrates are delivered from all the divi-

sions or sections of the table-surface for the
final washing out and separation of the par-
ticles of sand and earthy matter that may
remain mixed with the mineral particles up
to this point in tlieir progress through the
machine. The grooves in this portion of the no
surface are carried to the end of the table,

where they are intercepted by a cross-gutter
P, running from the higher side downward
to the lower side practically at right angles
to the grooves and terminating at or merging 115
into a spout or widened outlet at the lower
corner of the table. Into this gutter the
grooves or corrugations are arranged to de-
liver such particles as are received from the
sections or divisions B*^ and are retained in 120

the grooves against the washing action of
the water applied on this part of the table.
These grooves B'*'^ are reduced in depth either
by grinding or cutting down the top surface
of this part of the table or by raising or fill- 125
iog up the bottoms of the grooves B*^, so that
instead of having the same depth as those on
the principal portion of the table they are
made comparatively smaller. The object of
this coustruction is to bring the particles in

the grooves as they arrive at this portion of
tho surface more completely under the action
of the streams of water and to elTeetively
wash out and carty off the waste particles

•OS

130
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with a much less quantity of water tlian is

necessary for the deep grooves, thereby pre-

venting the mineral particles that exist in a
finely-divided condition from yielding to the

S influence of the water and being carried off

in the sand and other refuse matter.
By cutting down the quantity of water re-

quired to clean the concentrates and by con-
trolling movement of the mineral particles

lo across the surface by means of the grooves
the finest particles are held back and brought
under the influence of the motion to such a
degree that their discharge with the tailings

instead of with the concentrates is materially

15 prevented and a considerable saving in the
mineral is effected.

In operating on slimes and tailings from
other machines I have obtained good results

by making the sections or divisions BS of the
20 concentratinir-sorface of the same length for

the whole width of the table, as illustrated

in the construction Fig. 2, for which pnr-
po.se dividing-strips D'^ D^ of uniform length
are used, and the ends of the strips nearest

25 the head of the table are set on a line drawn
transversely across the table substantially at
right angles to the direction of the motion.
On the other hand, with material containing
a large proportion of sulfnrets or consisting

30 of what is known as "heavy material" the
table will work to better advantage in many
cases when the divisions B^ are made of va-
rying lengths "ncreasing regularly in lengths
one over another from the highar toward the

35 lower side, as shown in th^, modification Fig.

6, so that the ends of the dividing - strips

D'^ D'^ nearest the head of the table termi-
nate on a diagonal line drawn from the
higher side downward towai*d the lower cor-

40 ner at the head of the machine. From the
slanting line on which the divisions of the
table-surface end the fine grooves B'*'* on this

triangular portion rur longitudinally to the
head of the table.

4$ In the slight modification represented in

Fig. 5 the surface between the dividing-strips
D may be left smooth or without the grooves.
This form or construction of surface will be
found to give good results in working heavy

50 material, while for many grades- of ore the
grooved surface will be found to work to bet-

ter advantage.
Vulcanized rubber is a good material to

form the working surface of the table, as the

55 samo isan readily be molded with tine grooves
sod finished with a smoothsurface within and
between the grooves. The standing strips D
can also be molded or fcriped integrally with
the rubber, so that the whole working sur-

6b face of the table will be iu one piece without
seiiifs or joints. The grooved portions of the
concentrating-surfaco may be formed by sep-
arate strips or pieces of rubber nailed or se-

cured in any smooth and permanent manner
65 upon the table-surface between the dividing-

strips and npon the undivided portion at the
head of the machine. In plac^ of this rub-

ber covering sheet-copper ocotber soft metal
in the surface of which the grooves can easily

be formed can be substituted. 70
The usual tailings-trough V along the lower

sije and a settling tank or receptacle for the
cC'j-centrates are provided for handling the
material discharged from the table.

The water-distributing pipes are arranged 75
for operation in the best position to obtain
the desired results with a minimum quantity
of water. For this purpose a distributing-

pipe G^, with perforations along the under
side, is placed transversely across the table 80

near the head and just over the inner edge
of the gutter P, so as to keep the material
continuously moistened along the line of its

discharge from the grooves into the gutter

and also to keep the gutter itself constantly 85

wet, thereby preventing the concentrates
from choking or clogging these channels of

discharge. A water-pipe R, supported over
the triangular surface in a diagonal position,

directs streams of water across the grooves, 90
so that they fall in parallel lines covering
the principal portion 'of the surface on which
the concentrates are finally cleaned. These
pipes are connected to a common water-sup-
ply pipe S and are provided with separate 95
valves S' for regulating the delivery of the
water on both portions of the working sur-

face.

Having thus f UII3' described my invention,
what I claim as new, and desire to secure by too

Letters Patent, is

—

1. An ore-concentrating table having the
jprincipal portion of its working surface di-

vided into- longitudinal channels by stand-
ing strips and the portion at and near the 105
concentrates-discharging end undivided, the
surface both between and beyond the stand-
ing strips being finely grooved and said

grooves running in the general direction of

the standing strips, as described. no
2. An ore-concentrating table having a sur-

face composed of fine grooves extending
lengthwise thereof in the general direction of

the motion, the grooves in the table-surface
at and near the concentrates-discharging end 115
being of less depth than the grooves compos-
ing the principal portion of the table, and
standing strips dividing the principal portion
of the table-surface into longitudinal sections

that open upon the portion of the tablesur- 120
face at the discharge end having the grooves
of less depth.

3. In an ore-concentrating table, a working
surface composed bf grooves running longi-

tudinally of the tsWe, standing strips divid- 125
ing the principal portion of the grooved sur-

face into a number of sections, that, portion
of the surface between the concentrates-dis-

charging end of the table and the ends of the
standing strips having grooves of less depth 130
than the remaining porti,on of the surface,

and means for imparting vibratory motion to
the table

4. In an ore-concentrating table having vi-
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bratory motion, a working surface divided
into channels running longitndinally ancl in
the general direction of the moHan^said chan-
nels terminating at a distance from the con-

5 centrates-dischargtsg end Qf the table, and a
surface composed of fine grooves covering
that portion of the table between the ends of
the channels and the concentrates-discharge
end of the table,

ro 5. In a table-concentrator having vibratory
motion in the general direction of its length,
the combination of a working surface divided
into longitudinal channels that terminate at

a distance from the concentrates-discharge
end of the table, a surface of fine groove's 15

composing that portion of the table-surface
'TOtween the channels and the discharging
end, and means for distributing water diago-
nally across said grooved surface.

In testimony that I claim the foregoing I 10
have hereunto set my hand and seal.

GEORGE E. WOODBURY, [l. S.]

Witnesses:
Edwaed E. Osborn,
M. Regner.
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To all tvJiom it vuiy couccru

:

Beit known that we, John II. Michelsex
and Miller La Mothe Bokglum, citizens

of the United States, residing at Butte, in the

S county of Silverbow and State of Montana,
have invented certain new and useful Im-
provements in Ore-Concentrators; and we do
hereby declare the following to be a full,

clear, and exact description of the invention,
10 such as will enable others skilled in the art

to which it appertains to make and use the
same.
Our invention relates to improvements in

ore -concentrators, and it is a specific im-

15 provement upon the structure shown in Pat-
ent No. 636,079, dated November 7, 1899, and
Patent No. 071, .348, dated April 2, 1901.

The object of our invention is to provide
an ore-concentrating table which shall have

2o in addition to the reciprocating motion de-

scribed in said patents a side motion at the
rear or tail end thereof, which motion maj'

be increased or diminished, as preferred.

In the accompanying drawings. Figure 1 is

25 a plan view of our improved ore-concentra-
tor. Fig. 2 is a side elevation thereof, and
Figs. 3 and 4 are enlarged views showing de-

tails.

The table a is driven bj' the shaft c through

30 the toggle mechanism h, and the shaft c is

actuated by the eccentric d. The table is

supported upon balls/, resting in sockets on
the frame g, which frame is carried on links

li and the height of which may be adjusted

35 by the hand-wheel /. A spring e is used to

prevent the motion from being too sudden.
These parts are as previously described in

the patents referred to. The supporting-
balls / are carried in sockets /, /.;, and I,

40 which increase in size successively. This is

to provide for the side shake of the rear end
of the table. Attached to the lower part of

the table by means of bolts a is a plate m,
provided with a projecting pintle 0. On this

45 x)intle is mounted a casting having projecting

ears /•. A washer ^> supports this casting in

position, and a pin q, passing through the

pintle 0, support.s the washer.

< represents a link, which is pivoted in the

50 ears r by means of tlie pin .s-. A pin /( at the

other end of the link or arm t passes through
eacs ((• in a casting v, which is supported on
a pin X, provided with a washer y. A lever

or arm z is also pivoted upon the pin x and
near its center is enlarged, as shown at 1, and 5^
is perforated for the passage of the pin 2,

which is carried bythe plate 11. This lever

has an outwardly-extending portion 3, ex-

tending outside of the framework, and is pro-

vided with a handle 0. The part 3 rests upon 60

a curved support 4, fastened to the frame-
work of the machine and provided with a
curved slot 0, whereby the part 3 may be
moved back and forth into various positions

in regard to the plate 4. A hand -wheel 7 O5

serves to secure the part 3 in any desired po-

sitioU;

With the parts as shown in Fig. 3—that is,

with the pivots in aline perpendicular to the

longitudinal axis of the machine—the table 70
being pivotallj' connected to the link /, piv-

oted on the stationary arm or lever 3, a lon-

gitudinal movement of the table by the re-

ciprocating mechanism will cause it to swing
sidewise on one side of the before-mentioned 75
perpendicular in the arc of a circle around
the point j; as a center, and a reverse or re-

ciprocal longitudinal movement of the table

will cause the table to be deflected to an
equal extent circularly in the opposite direc- 80

tion on the other side of the perpendicular.

Thus we have a simple reciprocal side or end
shake of the table. Moving the arm 3 to the

right coincident with the line 9 shifts the

line of pivots to a position oblique to the 85

transverse axis of the table. Therefore the

table on its forward swing—that is, to the

right on Fig. 1—will approach much nearer

the central line than on its backward swing.

If the lever or arm 3 is moved still farther to 9c

the right to a position indicated by tlie dot-

ted line 10, a motion similar to that of a hand-
pan is obtained. Shifting the arm 3 to the

position indicated by the line 8 will move the

line of pivots to a position oblique to the 95
tiansverse axis, but in an opposite direction

to that in the iirevious case, causing the ta-

ble in its forward motion to swing sidewise

farther from the transveise axis tlian in the
liackward motion. B}' actual expoi-iiniMit 100
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with the particular kind of ore under treat-

ment the position most favorable for eonceu-

tration is found, and by this simple means of

adjustment we provide a table which will ef-

5 fectively concentrate almost any kind of ore.

Having thus described our invention, what

we claim as new, and desire to secure by Let-

ters Patent of the United States, is

—

1. In an ore-coueentrator, the combination

lo of a table, means for reciprocal inj; said table,

a lever mounted on the frame of the machine

and movable thereon, and a link pivoted to

the table, said lever and link being pivoted

together in a substantially horizontal plane,

IS substantially a'S described.

2. In an ore-concentrator, thecombination

of a table, means lor reciprocating said table

longitudinally, the framework of the ma-

chine, a lever pivoted thereon, means for se-

curing said lever in different positions upon 20

said framework, and a link or arm pivoted to

said table, said link and lever being pivoted

together in a substantially horizontal plane,

substantiallv as described.

In testimony whereof we affix our signa- 25

tures in presence of two witnesses.

JOHN H. MICHELSEN.
MILLER LA MOTHE BORGLUM.

Witnesses:
A. T. Morgan,
M. P. Alexander.
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To all whom it ruaij concern:

13e it known tluit we, Edward B. Rouers
and Fredrick P. Hanson, ciMzens of the
United States, and residents of tlie city and

5 county of San Francisco and State of Califor-

nia, liave invented certain new and useful Iin-

provementsin Ore-Concentrators,of which the
following is a specification.

This inventiojr relates to improvements
to made in ore-concentrators of the kind or de-

scription known as "concentrating-tables," in

which the mineral particles are separated from
the sand and worthle^;s matter by the com-
bined influence and action of the vibratory

IS motion of the table and currents of water flow-

ing over the table-surface transversely across
or in directions more or less opposed to the
motion. In concentrators of this description
it is customarj' to provide the surface of the

20 table with riffles or standing strips extending
longitudinally and in the general direction of

the motion, provision being made also for
varying the inclination of the table-surface
transversely for the purpose of accelerating

25 or retarding the flow of the water.

The present invention in this class of con-
centrators has for its object mainly to provide
an improved construction of riffled surface by
which the mineral particles will be effectively

30 separated and concentrated, and at the same
time the gangue, of varying degrees of rich-

ness, will be closelj- graded and the grades sep-

arated one from the other for additional treat-

ment either upon the same table or bypassing
35 it to another table.

The invention has for its object, further, to

pi'ovide a simple and efficient means for set-

ting and fastening in place the spring-stand-
ards that carry the shaking-table and for ad-

40 justing the degrees of inclination of the table-

surface while the machine is at work.
To such ends and object our said improve-

ments consist in a peculiar construction of

riffled table - surface and in certain novel

45 parts and combination of parts, producing an
impiroved machine for the purpose specified,

as hereinafter described, and pointed out in

the claims at the end of this specification, ref-

erence beinghad therein to the accompanying
50 drawings, forming part thereof,

Figure 1 of the drawings is a lop plan of a

concentrating-table havinga riffled table-sur-

face consti'ucted in accordance with our in-

vention, a portion of the table between the
feeding-on end and the concentrates-discharg- 55
ingend being broken out to reduce the length
of the figure within the limits of the sheet.

Fig. 2 is an elevation of the table, taken from
the higher side, where the material is first in-

troduced. Figs. 3, 4, and 5 are details, on an 60
enlarged scale, of the spring -standards on
which the table is mounted, showing the man-
ner of securing the top end of the standard
to the table and the bottom end or foot to the
stationary frame. Fig. 3 being a vertical Ion- 65
gitudinal sectional view of the sockets and
fastenings, Fig. 4 a vertical transverse section,

and Fig. 5 a top plan of the removable key
that secures the ends of the standards of the
sockets. Fig. 6 is a vertical transverse sec- 70
tion taken through the table-surface, showing
in cross -section the peculiar form of riffles

employed.
The table a is mounted on spring-standards

h b in the usual manner, with an inclination 75
breadthwise or transversely of the surface,

the foot of each standard being secured to the
stationary frame and the top end to the bot-

tom of the movable table by sockets and fas-

tenings, in the construction of which provision 80

is made for securely fixing the standards so

that they will not be loosened by the vibra-

tions, and at the same time allowing a stand-
ard to be removed and another .set in place

without loss of time. 85
In Figs. 1 and 2 of the drawings we illus-

trate a simple mechanism for giving a rapidly-

vibrating motion to the table of the character
or quality necessary for producing a contin-

uous progressive movement of the mineral 90
upon the surface of the cliannels or spaces
between the riffles, but as no special novelty
is claimed for the construction there shown a
detailed description of such mechanism is not
necessary to a clear understanding of tl^e pres- 95
ent improvements, which relate especially to

the other parts of the machine. Other means
than that therein illustrated can be employed
for giving vibratory motion to the table.

The shape of the table in outline is prefer- 100

ably an irregular parallelogram,decreasing in

width from end to end along one side of the
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longer sides and having the remaining side

and the topends at right angles to one another.
This reduction in the width of the table from
the feeding-on end to the concentrates-dis-

5 cliarging end is a feature observed in the con-
struction of many styles of tables now in use
and one that is allowed bj' the reduction in

the mass or body of the material in its prog-

ress from the feeding-on side to the head or
lo upper end, where the mineral is collected and

discharged.
Our present conotruction of riffled suriace

is applicable, however, to tables that are of

other shapes in outline, and while we describe

15 and show a table -surface varying in width
transversely we do not desire or intend to con-
fine our improvement to that particular shape
of table.

The part or feature of our improvement
20 which relates to the construction of the riffled

surface consists in dividing that portion of
the working surface a from the end nearest
the feeding-on trough c, which for distinc-

tion may be termed the " lower end," to about
25 the middle line of the table into a number of

parallel channels 3 by a series of riffles or
standing strips 2 of uniform length extending
lengthwise of the table in the general direc-

tion of the motion. Commencing at the lower
30 end before mentioned, the riffles 2 terminate

on a common line .r .r running transversely
across the table and in about the middle
thereof from the higlier to the lower side, and
for the principal portion of that surface be-

35 tween the lower end and such median line the
riffles are set and spaced at relatively wide
d istances apart. On that portion of the .same
surface which lies immediately in front of the
feeding-on trough and which first receives tlie

40 material from the trough the riffles 2 increase
in number and are closely set and that por-
tion of the table-surface is composed of nar-
rower channels 4 than the principal portion
below. On this higher side of the table the

45 material as it flows from the feeding-on
trough is at first retarded, and its movement
laterally is resisted by the closely-riffled sec-

tion to such an extent or degree that the min-
eral particles are kept under the influence of

50 the vibratory motion, to be acted on by the
motion to a greater degree than by the flow of
tlie wash -water and the inclination of the
table-surface, while that portion of the mate-
rial which by virtue of its light and valueless

55 character is carried- by tlie wash-water over
the riffles last mentioned is allowed to pass
more freelj' across tlie remaining portion of
the riffled surface below because of the re-

duction in the nninber of riffles on such lower
60 section. On that part of the table a further

variation in the character of the riffled surface
is made by inserting a series of intermediate
riffles 5 between the widely-set riffles 2, so as
to increase the number of riffles for a portion

65 of the table-surface witliout affecting the
character of the remaining portion of the
openly-riffled surface nearer the lower end of

the table. For tliis purpose t-he intermediate
riffles 5 are set between the riffles 2, starting

from a line .»/ (/ running diagonally across the 70
openly-riffled section from the higher comer
downward to the lower side of the table and
terminating at the median line x x, or there-

about. Starting from that diagonal line y y,

the intermediate rifflesarecarried beyond the 75
transverse median line j- x toward tlie foot

of the table, and upon that portion of the sur-

face lying between that line and the concen-
trates-discharge end they are arranged in

stepped position,extending beyond the endsof 80

the principal riffles 2 so as to terminate on a
diagonal line from the higher to the lower side

of the table, and dividing that surface also

into a smooth oruuriffled portion nearest the
head of the table of a triangular shape and a 85
riffled portion or section between the diagonal
line s z and the adjacent ends of the principal

riffles 2. The three series of riffles 2 4 5 set

in this manner produce a strip or section of

riffled surface that extends diagonally across 90
the table-surface from the higher feeding-on
side to the relatively lower end, where the clean

concentrates are discharged and on which the
riffles vary in number both in a transverse
direction directly across the table from the 95
higher to the lower side and also in a longi-

tudinal direction or coincidentwith the vibra-

fory motion. In addition to this the riffles

will be seen to vary in number in a diagonal
direction, producing a graduated surface that 100

presents regularly -decreasing resistance in

the diagonal path or course in which tlie mid-
dlings are caused to travel by the combined
action of tlie motion and the inclinalion of
The table and the currents of water. 15y va- 105
rying the character of the riffled surface in

this manner we secure a thorough grading
of the.mineral-bearing gangue, holding the
different grades under the influence of the vi-

brations without retarding too much the lat- no
eral movement and discharge of the worth-
less portions from the lower side of the table.

In this operation we have found that the best

results are .secured by retarding or holding
back the material to the greatest degree or 115

extent, at fir.st on the highest part of the

table-surface, where the riffl(>s arc increased
in number for that purpose, and causing llic

separation of the mineral to take place mosi ly

on the highest part, where it is first Intro- 120

duced.
In concentratora of this class or description,

in which the moving table is set 911 spring
legs or standards, it is necessary to attncli

the ends of the standards rigidly both lo (he 115

t.ible and to the stationary frame, a.s well as

to fasten them securely, so that they will not
by working loose affect the character of the
vibrations set up in the table, and it is' de-

sirable also to provide for readily taking out i.-?o

a .standard when it liecomes broken and for

placing a new one in position without throw-
ing the machine out of .service. In this part
of our improvement the top and bottom ends
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of the standard are stiffly held in socket-

irons d e, that are secured to the under side of

the table and on the stationary frame beneath,
the construction of which will be understood

I, from Figs. 3 and 5 of the drawings. The
standard 6 has a flat and relatively wide sh.ank

//, reduced in thickness to give the proper
flexibility in the direction of the length of the
table and the necessary strength and stiff-

lo ness to carry the load, and ou the top and
bottom ends a tliick wedge-shaped head b^,

corresponding in shape with the recess in the
socket -iron, is formed integral with the
shank, the standards being usually con-

15 structed of wood. The top socket-iron d is

provided with a flange d', with screw-holes for

securing it against theunderside of the table,

and the front side of the socket is open to

admit the head of the standard, which is in-

20 serted and removed from the front side by a
lateral movement, a slit d^ in the bottom of

the same being provided to admit the flat

shank of the standard. The lower socket-
iron e being longer than the top iron, it has a

25 seat e' at the bottom for the wedge-shaped
foot b' of the standard, and it is also open on
one side for inserting the standard. The top
rim is provided with a projecting rim or flange

e^ to rest on the cross-timber/, through which
30 thesocket-ironislet, asshown inFig. 3. The

lower socket-iron is made longer than the
upper socket-iron for the purpose of drop-
ping the foot of the standard, allowing a long
standard to be used, and at the same time

35 enabling the surface of the moving table to

be keptataconvenient height above the base.

The head and foot of the standard after they
are inserted in their respective sockets are
fastened in place by a forked slotted key g,

40 inserted from one side of the socket, so as to

straddle the sliank of the standard just at

the junction with the wedge-shaped head.
This key, whicli is made sufficiently long for

the pui'p(Jse, extends beyond the side of the

45 socket-iron and in line with a lug h on that
part, and by means of a short bolt and nut i,

passed through the lug and tlie end of the
key, the latter is held in place, embracing the

shank of the standard and preventing that

50 part, from working out of its position in the
socket.
The means for varying the inclination of

the table consists of a wedge-shaped slide-

block VI, under one end of each of the cross-

55 timbers /, that carries the socket-irons e of

the standards, and a flxed incline n on the
under side of the timber directlj' over the slide-

block, the inclined faces of the two parts l)eing

in working position to produce vertical move-
60 mentof that end of the cross-timber from the

longitudinal movement of the slide-block.

All tlie slide-blocks are connected by a long
rod }), lunningaloiigtlie side of the stationary
frame, for setting tliem simultaneously and

65 with an equal tlnow, the outer end of the rod
being screw-threaded aiul fitted to athreaded
nut or sleeve r, with a hand-wheels foi-turn-

ing it. The ends of the movable cross-tim-
bers that are raised and lowered by the wedges
above described are detached from the Ion- 70
gitudinal bed-timbers in which they rest, but
are confined against lateral movement by
angle-irons t, bolted to the stationary timbers
on each side of the movable timber. The
construction will be clearly understood from 75
Fig. 2 of the drawings.

In situations where it may be desired to

return different portions of the tailings to the
higher side of the table for a second running
through the table a rotary cylindrical elevator 80

can be connected with the main shaft of the
vibrating mechanism, as illustrated in Figs.

] and 2, the connection being conveniently
made by a counter-shaft y', driven from the
main shaft v by belt and pulleys x' and cOn- 85
nected to the shaft w' of the elevator by a
belt and pulleys ^''j as illustrated in Fig. 1. A
pipe 1, leading fvom the elevator to the feed
ing-in trough, conducts the material over the
table and delivers it for a second distribution 90
on the table - surface. The construction of
this elevating means is not described or shown
in detail by us, for the reason that it contains
no specially novel features.

Having thus fully described our invention, 95
what we claim as new therein, and desire to

secure by Letters Patent, is

—

1. A laterally-inclined, vibrating ore-con-
centrating table having its surface divided
by riffles extending longitudinally thereof, 100
and in the general dii'cction of the vibratory
movement, the riffles at the liigh end of the
table being arranged uniformly close together
for a short distance, the remaining riffles upon
the table being arranged uniformly compara- 105
tively far apart, and intermediate riffles ar-

ranged to extend from a line extending di-

agonally across the surface of the table, over
the portion thereof containing the widelj'-ar-

ranged riffles, substantially as described. no
2. In an ore-concentrating table, the combi-

nation w ith a transversely-inclined table-sur-

face having a vibratory motion in the general
direction of the length of the table, of a plu-
rality of parallel longitudiual]y-.set riffles, A'a- 1

1

5

riably spaced in a transverse direction, pro-

ducing a closely-set uniformly-spaced section
in the vicinitj- of tlie feeding-on side of the
table, and an openly-set, uniformly -spaced
section below, and intermediate, uniformly- 120
spaced riffles ari-anged in stepped position

from a line extending diagonally across the
table between the openly-set riffleis and par-
allel with the principal riffles b<^low siiid

closely-set section. 1 25
3. A transversely-inclined ore-concentrat-

ing table having a riffled surface, a group of
riffles being set close together jit the high side
of the table while the remainder of the table
is covered with riffles .set far apart, interme- 130
diate riffles arranged to extend diagonally of

the tfable, so that the widely-spaced riffles pro-
ject between every other jmir of diagonally-
arranged riffles, substantially as described.
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i. The eoiubination with an inclined ore

vihratinjf concentrating-table, and a station-

ary bed, c'f a spring-standard having wedge-
Hliaped lieads and socket-irons having flanges

J for securing them to the table and the bed
respectively, said socket-irons having wedge-
shftped sockets adapted to receive the heads
of the standards, keys for securing the stand-

ards tliereiu and means for detachably fpsten-

lo ing the keys.
5. Tlie combination with a vibrating ore-

coneentrating table, of the stationary bed-
timbers, the movable cross-timber/, socket-

irons d e secured therein, spring-standards h

IS liaving their ends fixed in the lower ends of

the sockets on the stationary frame but being
free to vibrate in said sockets above that

point, inclines n on the movable timbers,

wedge-shaped slide-blocks m set in operative
2o position thereto, and the rod j), tlireaded nut

and hand-wheel as a means for moving and
. setting tlie slide-blocks, the sockets holding
the standards against endwise movement.

G. In an ore-concentrating table the com-
«5 bination witli a transversely-inclined table-

surface having a viljratory motion in the gen-
eral direction of the length of the table, of a
pluralitj' of longitudiiiallj'-set riflies 2, vari-

ably spaced in a transverse direction produc-

ing a closely-set section in the vicinity of the 30
feeding-on side of the table and an openly-
set section below, and intermediate riffles

arranged in stepped position between the
openly-set riffles and parallel with them.

7. The combination with an inclined ore 33
vibrating concentratiug-table, and a station-

ary bed of spring-standards for supporting
the table on said bed, sockets upon the table

for receiving the upper ends of the stand-

ards, and comparatively deep sockets formed 40
on the stationary bed, the lower ends of the
spring-standards being thus secured at a suit-

able distance below the table in the bottom
of said sockets and vibrating in the upper
parts thereof, the table being thus supported 45
at no great distance from the bed, enlarged
retaining-heads on the lower ends of said

standards, and means in the said sockets for

engaging and holding the said enlarged heads
in place, substantially as described. 50

In testimony whereof we have hereunto set

our hands to the foregoing specification.

EDWARD B. ROGERS.
FREDRICK P. HANSON.

Witnesses:
Edward E. Osborn,
M. Regnek.

[l. s.

[l. s.
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To all xvhom it Diriy concern:
Be it known tluit I, Richard T. Schraub-

STADTER, a citi/cii of the United States, resid-

ing at St. Lonis', in tlie Stateof Missouri, have
5 invented certain new and useful Improve-
ments in Coneeiitrator-Tables; Hiid I hereby
declare the following to be a full, clear, and
exact description of the same, reference be-
ing had to the accomi)anying drawings, in

10 which

—

Figure 1 is a perspective view of a concen-
trator-table embodying my invention, the feed
end being in the foreground. Figs. 2 and .3

are transverse sections thereof, taken on the

15 lines 2 2 and 3 .'3, Fig. 1. Fig. 4 is a vertical sec-

tion on the line 4 4, Fig. 1, the riffles omitted.
Fig. 5 is a side elevation of the concentrator-
table, showing mean.s for reciprocating the
same.

80 Like .symbols refer (o like parts wherever
they occur.
My invention I'elates generally to that

class of ore-ceneentrators wlici'biu the matrix
and values are separated by gravity and wa-

85 ter, but more parlirularly to that class which
is laterally inclined and to which an endwise
vibratory motion is imparled by suitalde
mechanism and with which a flow of water is

employed to carry off the gangue or lighter

50 material at the lower edge of the table, while
the values are directed lengthwise of the ta-

ble and delivered at the tail thereof. In this

class of concentrators, as is well understood
by those skilled in the art, the lateral inclina-

JS tion of the t;ible determines the capacity' as
well as the range of sizes of the material ca-

llable of treatment by the concentrator, the
steei)er the iindination the gi-eater the capac-
ity, the less the inclination the greater the

40 saving of fine values. Concentrator-tables,
tlieiefore, as heretoloic constructed may be
said to ha \'e been of a compromise character

—

that is to say, the table proiVer has been in

the nature of a plane surface setat an in<;lina-

45 tion to obtain the desired capacity and hav-
ing its surface broken at internals by rilHes

to check theflow of the water and intercept the
values and direct the same to the tail of the
table. To increase the range and efficiencj"

50 of such concentrators, the riftles have been
vai-ionslv arrjuigcd—as, for instance, diago-

lutUy, longitudinally of dilTereiit lengths, in-

creasing gradually toward lh(> tail and dis-

cliarge edge of the table, ,ind ,ilso longitudi-

nally and curved at our or both ends, all of 5

which while somewhat iucicasiiig the capac-
ity of the table resuil iu ilie utilization of

but a limited portion of t lie table-surface and
a more or less imperfect separation of values.
The object of my present inveution is to 60

increase the capacity of the concentrator-ta-
ble, utilize the greater part of its surface, ef-

fect a cleaner separation of values from the
matrix, and to dispense with the previous use
of jigs or screens. 65
To this end the main feature of my inven-

tion consists in a concentrator-table having a
"warped" surface or approximation thereto,

whereby the lateral inclination or .slope is

rendered variable from head to tail or from 70
the feed to the discharge end of the table and
wherebj' an increased range of sizes of the ma-
terial to be treated is rendered possible, and,
second, in a horizontal arrangement of riffles

with relation to said warped surface of the 75
table, whereby said riffles beingat right angles
to the trajectory of the flow saving of the fine

values is insured.
There are other minor featui-es of inven-

tion, all as will hereinafter more fullj^ appear. 80

I will now proceed to describe my inven-
tion more fully, so that others skilled in the
art to which it appertains may applj' the same.

In the drawings, 1 indicates the surface of

a concentrator -table embodj'ing my inven- 85
tion, I'' the head, and 1" the tailor discharge
end for values.
The lateral edges 2 and 3 of the table lie in

dilTerent planes and are not parallel, while
the head and tail edges 1" and 1'' lie in the 90
plane of the surface of the table and parallel

toac' mmon plane, which results in relative!}'

elevating the corner .r (the feed-corner) with
relation to th(^ corner ;/ (upper tail-corner)

and giving to the surface 1 of the table the 95
form of a "hyperbolic ]>araboloi<l," which is

the preferred form of my warped table.

4 4 indicate riffleswhicli are applied to the
table at intervals on lines formed by the in-

tersection of horizon talijlanes with the warped i< c

surface 1 of the table, which causes said riffles

to assume the form of jiarabolas, with their
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curvatures substantially normal or at right

aniilos to the direction of flow of the material

operated upon, which effects a more perfect

senaration of tlie values from the matrix or

5 i^^angue as well as adding to the durability or

ii fe of the table.

Tlie surface of the table will preferably be

covered with linoleum, and the riflles 4, wliich

may be of wood or other suitable material,

-.o will, owing to the warp of the table, be made
to taper toward the tail of the table and

preferably terminate^long a parabola. Tlie

table may also be mounted in any suitable

manner and vibrated by any preferred mech-

1 5 anism—as, for instance, the table may be sup-

ported or suspended by adjustable links or

rest upon rollers a (see Tig. 5) and recipro-

cated by means of a power-driven cam-wheel

A and a rod and return-spring h B, the for-

2o mer being changeable and the latter adjust-

able by means of the nut c or otherwise to vary

the length and time of the movement of the

table.

The operation of the table is in genei-al the

25 same as tables of like class—that is to say,

the table being given a longitudinal vibratory

motion, preferably witlia quick forward and

slow return movement, and a flow of water

provided for, the material to be treated is fed

30 on the table at its upper- corner, near the

head, and is carried downward by the flow

and moved toward the tail of the table by the

vibratory motion thereof, so as to assume a

more or less diagonal travel from the head to

35 the tail of the table, extending for at least

three-fourths of the length ofthe t;ible. Dur-

ing the travel of the material diagonally

across the table the direction of the flow will

be at substantially right angles to the riffles,

40 and the values will be deposited in the runs

foi'ined by the riflles and will move the

length of the table under the impulse of vi-

bration, being discharged at the tail thereof,

while the gangue will be carried down and

45 ever the lower lateral edge of the table for

the greater part of its length. The riflles

may terminate along a parabola, which is

practically a line of equal fall or grade. The
lower edge of this parabola will be normal

3« to the edge of the table. Hence the headings

can be better removed or separated from the

middlings which adjoin them as compared to

plain surfaces, where the products proceed

along an acute angle to the edge, as in pre-

55 vious constructions. Owing to the paraboloid

form of the table and the parabolas formed

by the riffles, I am enabled to utilize at least

three-fourths of the table-surface, which re-

sults in a better distribution of the material,

less crowding thereof at the feed, a more per- 60

feet separation, and greater capacity.

While 1 have shown and described a hyper-

bolic pai'aboloid as the preferred surface, it

will be evident that other warped surface

may be employed without departing from the 65

spirit of my invention, which includes, broad-

ly, the utilization of a warped surface or ap-

proximations thereto for^concentrator-tables

either with or without riffles.

Wherever in the foregoing specification 70

and the following claims the term "warped
surface " is used the same is to be taken as

meaning any surface which may be gener-

ated by a right line moving so that no two of

its consecutive positions shall be in the same 75

plane.
Therefore, having thus described my in-

vention, what I claim, and desire to secure

by Letters I'atent, is

—

1. A concentrator-table having a "warped" 80

surface and means for reciprocating said

table, substantially as and for the purposes

specified.

2. A concentrator-table having a "warped
"

surface provided with rilfles and means for 85

reciprocating said table, substantially as and

for the purposes specified.

3. Acoucentrator-tablehavinga "warped"
surface and provided with riffles arranged on

lines formed by the intersection of horizontal 90

planes with the warped surface of the table

and means for reciprocating said table, sub-

stantially as and for the purposes specified.

4. A concentrator-table having a conceu-

trating-surface in the form of- a hyperbolic 95

paraboloid, and means for recip/ocating said

table, substantially as and for the purposes

specified.

5. A concentrator-table having a concen-

trating-surface in the form of a hyperbolic 100

paraboloid, provided with riffles which have

the form of parabolas, and means for recip-

rocating said table, substantially as and for

the purposes specified.

In testimony whereof I affix my signature, 105

in presence of two witnesses, this 1st day of

July, I'JOl.

RICHARD T. SCHRAUBSTADTER.

Witnesses;
Joseph H. Zumbalen,
W. E. FissE.



g5 It is hereby certified that in Letters Patent No. 738,493, granted September S, 1903,

^ upon the application of Richard T. Schraubstadter, of St. Louis, Missouri, for, an

r^ improvement in "Concentrator-Tables," errors appear in the printed specification

requiring correction, as follows: On page 1, line 46, the word "internals" should read

intervals; same page, line 52, a comma should be inserted after the word -'longitud-

inally," and the comma after the word "lengths" should be stricken out. Page 2,

line 50, the period after the word "table" should be stricken out and a comma

inserted, and the following word "Hence" should begin with a small "h," thus mak-

ing a continuous sentence; and that the said Letters Patent .should be read with these

corrections therein that the same may conform to the record of the case in the Patent

Office.

Signed and sealed this 27th day of October, A. D., 1903.

[seal.] F. I. ALLEN,

,- Commissioner of Patents.
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To all Tvhovi it m<i i/ roncrrn:
Be it known that I, Willis G. Dodd, h citi-

zen of the United States, residing in the city

and county of San Francisco, State of Cali-

5 fornia, have invented certain new and useful

Improvements in Ore-Concentrating Tables;
and I do hereby declare the following to be a
full, clear, and exact description of the same.
The present invention relates to conceu-

10 trating-tables, aud more particularly to that

class of concentrating - tables known as
" transversQky-inclined reciprocating concen-
Irating-tables," the working surfaces of which
are provided with a series of longitudinal de-

15 fleeting slats or riffles which discharge the

mineral they collect upon a smooth or unrif-

(led portion of the table for final washing and
separation bj' subjecting the material fed

thereon to the action of a flow of clear vater,

2o the invention pertaining more partieularlj'

to the manner of arranging and applying the

deflecting slats or riffles to the working sur-

faces of such tables, together with other de-

tails hereinafter explained.

25 The object of my improveiuent is, first, to

increase the capacitj' of such concentrating-
tables without enlarging the working surface
tliereof, and, secondlj-, to increase their effi-

ciency by producing less of the mixed prod-

30 net,termed "middlings," which requiressnb-
sequent treatment. I attain these objects by
the manner of riffling the tables illustrated

in the accompanying drawings, wherein

—

Figure 1 is a top j)lan view of the concen-

35 trator. Fig. 2 is an enlarged top plan view
of the table detached from its frame; and
Fig. o is a cross-sectional end view in eleva-

tion,taken on line.'•(, Fig. 1, of the drawings.
Various L'nited States Letters Patent have

40 been granted for conceiitrating-tables having
ritfles arranged on the working face thereof

for the separation of the valuable particles

as the pulp is treated thereon. Perhaps the

prior art may be said to be substantially de-

45 lined by L'nited States Letters Pacent No.
2-t7,i;2'.i, granted (Tarvin, Septembers?, 1881;

United States Letters Patent No. 258,879,

granted Blatchly el ul., June (i, 1882; United
States Letters Patent No. 5:!3,3G2, granted

50 Lamport. January 29, 1895, and United States

Letters Patent No. o90,r.75, granted Wilflej',

September 28, 1897. Many other United
States Letters Patent have issued disclosing

various improvements in connection with

these concentrators; but the foregoing will 55
suffice to illustrate ore-concentrating tables

provided with separating-riffles arranged to

separate, collect, and discharge the valuable

particles from the pulp fed or delivered onto

the workins: face of the tables. The Wilfley 60

Letters Patent, No. 590,075, may be said to

constitute one of the latest types of such form
of table—that is, a eoncentrating-table hav-

ing longitudinal riffles which guide the mate-

rial for separation. This table combines the 65
advantageous features of the prior tables and
eliminates supposed defects. It utilizes the

arrangement of riffles of theLampert patent.

No. 533,302—that is, arranges the riffles to

extend from the head of the table, feeding 70
the pulp thereto at substantially right angles

to the riffles, and imparts to the table a jolt-

ing movement in the direction of the line of

riffles. To the riffles is given the advancing
terminal feature of the Garvin patent, No. 75
Si?, 629, and the plain or unriffled portion of

the table set forth in the Blatchly et al. pat-

ent, No. 258,879, and disclosed to a limited

extent at the terminal of the riffles of the said

Lampert patent. In the said Lampert and 80

the said Wilfley patents the longitudinal rif-

fles extend from the head of the table, are

arranged diagonally across the working face

thereof, terminate at a plain or unriffled por-

tion, and the jolting movement of the table 85
is in the line of riffles. The riffles of the

Wilfley table extend onto the plain or unrif-

fled portion with advancing terminals, while

the Lampert riffles terminate in the same
line. This extension or advancing terminals 90
of the Wilfley riffles give riffles of increasing

length, each extending from the Bead of the

table a distance beyond its preceding riffle

onto the plain or unriffled portion of the ta-

ble. This arrangement of the rittles allows 95
of the materialassuming a natural diagonal

line of movement over the smooth surface of

the table and subjects it to repeated wash-
ings in its passage from riffle to riflle. With
this form of table the material caught by the 100
uppermost^and shortest riffle, consisting of

mineral and gangue, is discharged upon the
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smooth or unriffled portion of the table. The
action of the flowing water, which is fed upon
the upper edge of the table, separates and
carries the gaugne, which is lighter than the

5 mineral, downward to the advanced terminal
of the next riUle, while the mineral remains
on the smooth or unriffled portion of the ta-

ble and, due to the motion given the table, is

carried forward over the smooth surface to-

to ward the tail of the table, where it is finally

discharged into a receptacle provided for the
purpose. In actual practice a slight portion
of the mineral caught by the uppermost and
shortest riffle will be carried downward with

15 the gangue to the advanced terminal of the
riffle below, mixing with the material caught
'ly this riffle, which is discharged upon the
smooth surface and is again subjected to the
separating action of the water, as before,

20 washing the gangue downward to the ad-
vanced terminal of the riffle below, while the
mineral continues on its travel over the
smooth surface to the tail of tlje table and is

discharged, this operation successive!}' re-

25 peating itself down to the lower riffles on the
table, lep,ving an unseparated quantity of
material termed " middlings." It is obvious
that the operation described could not be
successfully performed should the table !)t«

30 given a steep transverse inclination or should
the flow of water fed upon the upper edge of
the table be heavier than that sufficient to

wash theganguetransversely downward with
out disturbing tiie mineral clinging to the

35 smooth surface; otherwise the mineral and
gangue would both be cari-ied transversely
downward and entangled among the advanc-
ing terminals of the riffles, producing mid-
dlings only. Thus it will be seen that the

40 capacity of the table is governed by the deli-

cate conditions named—7. t., a slight trans-
verse inclination and a liglit flow of water
transversely across tlie smooth surface of the
table.

45 My improvement consists in placingthe rif-

lles upon the working face of a transversely-
inclined concentrating-table in such a man-
ner that all tlie mineral collected by the rillles

will be discharged upon and guided by the
50 terminals of the riffles along the line of its

natui-al path of travel over the table, due to
the forces acting upon it, caused by giving
the table a greater transverse inclination than
can be employed in concentrating-tables of

55 this class as usually' constructed when a
transverse flow of water is used sufficient to

move the mineral down ward across the smooth
or unruffled portion of the working face of
the table. The forces acting upon and gov-

60 erniugthe mineral in its travel over the table
undei' the conditions named are inversely the
same as those acting upon a projectile dis-

charged from a gun, the constant flow of wa-
ter acting as gravity and the impulse given

65 the table acting as the projecting force.

These forces being known, the sarao formula

may be applied to determine the trajectory

or path of the mineral over the table as is

employed to determine the trajectory of a
projectile, and v.hen this is done the natural 70
trajeetoi-yor path of the mineral over the ta-

ble will be found to follow a curve approxi-
mating an inverted parabola.
By refering to Fig. 1, which is. a plan view

of a transverselj'-inclined reciprocating con- 75
centrating-table provided >vith me^ns for ad-
justing the transverse inclination as required
and fitted with my improved form of riffling,

the area inclosed by the letter A is the work-
ing face of the table, usually covered with 80
linoleum. The area inclosed by the letter IJ

is that portion of the table covered or fitted

with my improvement, consisting of a series

of mineral-collecting riffles. These are usu-
ally tapering strips of wood, and thej' extend 85
longitudinally from the overflow-rilTle C to-

ward the foot A' of the table, the terminals
of these riffles advancing to the curved line

or path D approximating an inverted pa-
I'abola. The area I'epresented b}' letter iJ' 90
is that portion of the table which forms a
smooth runwaj- oi- trough, which is utilized

for the cleaning and conveying of the mineral
to its discharge-point at the foot of the table.

Tlie stationary water pipe or distributer C is 95
suitably supported above the table. From
this pipe clear water through suitably-con-
trolled openings or jets is delivered to the ta-

ble a short distance from the terminals or dis-

charge ends of the riffles. The feed-box D' 100
is located near the head of the table, at its

upper edge, which delivers the pulp or mate-
rial to be concentrated upon the table above
the riffles. A sluice or launder E connects
the feed-box with any suitable device for 105
crushing the material. An}' suitable mech-
anism for imparting a variable longitudinal
reciprocating niotion to the table maj' be em-
ployed, that illustrated in the drawings being
a simple and well-known form. no
The operation is as follows: The table is

placed upon its frame or base E' with suffi-

cient elevation to give a longitudinal inclina-
tion toward the head F. The table is then
given a transverse inclination sufficient to 115
cause the pulp to flow rapidly and smoothlj-
downward over the riffles. Power being ap-
plied to the driving mechanism a longitudi-
nal reciprocating motion is then ifii parted to

the table, which motion has a tendency to 120
carr}' the material fed upon the table forward
toward the foot A'. Pulp, consisting of a
mixture of water, ga'ngue, and mineral, is now
introduced by means of a slnice into the feed-
box D', fi-iim which it is delivered onto the 125
table above the i-iflles and flows transverselj'
downward over the same. The mineral con-
tained in the pulp being heavier than the
gangue settles between the riflles and is

caught by them. A large portion of the 130
slimy water introduced with the pulp in pass-
ing transversely downward over the table
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washes over the overflow -riffle C. Should
this water carry in suspension nny of the fine

particles of mineral, the same will be con-

ducted into a sluice provided for the purpose

5 of conveying it to a settling-tauk, thus recov-

ering the fine particles of suspended mineral

that would otherwise be lost. The gangue or

worthless portion of the pulp continues on

its course, flows over the lower side of the

lo table, and is permitted to escape. The min-

eral which has been caught by the riffles is

carried, due to the motion imparted to the

table, longitudinally forward along the riffles

and is discharged with more or less gangue
15 into the smooth runway or trough, where it

is subjected to the action of a flow of clear

water delivered upon the table from the wa-

ter pipe or distributer C. The action of the

water upon the material discharged by the

20 riffles and the cleaning and separation of the

mineral in its travel through the runway or

trough to its point of discharge will be more
fully understood by referring to Fig. 2 of the

drawings, which is an enlarged plan view of

25 the table and that portion upon which the

operation is performed. As soon as the ma-
terial—a mixture of mineral and gangue

—

which has been collected bj' the first riffle is

dischai'ged upon the smooth portion of the

30 table it comes in contact with the flow of wa-
ter delivered from the pipe C and is carried

down and mixed with the discharge of the

riffle below. This mixture in turn is carried

down and mixed with the discharge of the

35 next riffle below, this operation successively

repeating itself until a point—say y—in

the path of the mineral has been reached
where the trajecto' y begins to flatten. At
this point the downward speed of travel is

40 diminished and the mass of collected mate-
rial begins to come under greater control of

the motion imparted to the table, which agi-

tates the materia], consisting of mineral and
gangue, causing the mineral to settle and the

45 gangue to rise to the top and be carried off

b3' the overflow of the clear water. The mass
of clean miuera! is gradually carried down
the curve in the form of a band F', due to the

motion of the table on one side and by the

50 flow of the water on the other side, holding
it together, thus forming a heavy band or

riffle of traveling mineral, into which the lower
riffles cannot discharge the lighter particles

of gangue. It will, however, a.ssimilate or

55 take up any mineral that the riffles may have
collected and discharged on its path. When
the band of mineral has reached the termi-

nal of the last rifflej the fringe of gangue G
at the lower edge of the table, mixed with

60 small particles of mineral, is sliced olf by
using the hinged pointer G', and the middlings
thus obtained are discharged into the hopper
H, from whence they are taken and returned
to the table by means of any suitable device

65 to be again treated. The mineral continues

on and is discharged from the table over th.e

apron 11' into any suitable receptacle pro-

vided for the purpose.
The longitudinal inclination given the ta-

ble is an important factor, as it gives a slight 70

diagonal direction to the flow of water at the

head of the table, which tends to retard the

lighter gangue from being discharged by the

riffles, but does not interfere with the dis-

charge of the mineral which the riffles may 75

collect.

This method of riffling enables the upper
riffles to be used for the purpose of roughly
collecting the mineral in mass and the lower

riffles for guiding, cleaning, and separating 80

it from the gangue, performing these two op-

erations while the mineral is traveling over

the table on a natural trajectory, due to the

forces acting upon it, forming a curved line

approximating an inverted parabola. 85

It is obvious that the described treatment
of mineral in mass on a table of this type is

much more rapid than with the ordinary meth-

od emploj'ed, and the middlings produced are

reduced to a minimum. The means herein 90
described of treating mineral on a table of

this class by the use of a series of longitudi-

nal riffles having advancing terminals termi-

nating in a curved line approximating an in-

verted parabola is believed to be new. The 95
inclination of the table is controlled by means
of the adjusting devices IP, which work
against frame E'. The flow of the pulp is in-

dicated by arrow 3 and that of the separated
material by arrows 4, the middling being des- 100

ignated by arrows 5.

Having thus described the invention, what
is claimed as new, and desired to be protected

b}' Letters Patent, is

—

1. A transversely-inclined concentrating- 105

table having a movement whose tendency is

to carry the material fed thereon longitudi-

nally forward toward the tail or foot of the
table, said table being provided with a num-
ber of longitudinal riffles, the terminals of no
said riffles successively advancing and termi-

nating upon the surface of the table in a
curve-line approximating an inverted parab-
ola so as to permit of a band of discharge,

leaving a smooth surface onto which the ma- 115
terial collected by the riffles is discharged,
washed and cleaned by being subjected to the
action of clear water, and means whereby wa-
ter is admitted onto the table for washing the
material delivered onto the nnriflled portion 120
thereof.

2. A concentrating -table provided with
means for imparting thereto a longitudinal
and a transverse inclination, the working sur-

face of said table being provided with'a num- 125
ber of rititles extending longitudinally- from
an overflow-riffle toward its foot, the termi-
nals of said riflles successively advancing and
terminating upon the surface of the table in

a curve-line, approximating an inverted pa- 130
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rabola, a smooth or unriffled surface to the
table onto which the material collected by
the riffle is cleaned and separated bj' being
subjected to the action of clear water, means

5 for imparting a reciprocating motion to the
table, devices for giving thereto a longitudi-

nal and a lateral iuclinatiou,and means where-
by water is admitted onto the table for wash-

ing the material delivered onto the unriffled

portion thereof.

In witness whereof I have hereunto set my
hand.

WILLIS G. DODD.
Witnesses:

Habry J. Lask,
Walter F. Vane.
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To all whom it may concern:

Be it known that I, John Ruedy, a citizen

of the United States of America, residing at

Denver, in the county of Arapahoe and State

S of Colorado, have invented certain new and
useful Improvements in Concentrators; and
I do declare the following to be a full, clear,

and exact description of the invention, such

as will enable others skilled in the art to which
lo it appertains to make and use the same, ref-

erence being had to the accompanying draw-
ings, and to the figures of reference marked
thereon, which form a part of this specifica-

tion.

15 My invention relates to improvements in

concentrators, and more particularly to a ma-
cliine i n whi ch the gangue is separated from the

mineral values by a washing and panning op-

eration. Its object is to produce a concentra-
20 toi- of the class described by means of which

practically all of the mineral values may be
separated from the ore, which may be readily

adjusted to produce the most effective results

for an.v given grade of ore under treatment,

25 which may be readily assembled for opera-

tion, which is light in weight and economical
in use.

To this end the invention consists of a se-

ries of concentrating-pans forming a table

30 which is centrally mounted on a reciprocating

rock shaft or bearing, is provided with ad-

justable means for tilting .said table, and is

also provided with detachable ritiles for regu-
lating the overflow or escape of the material

35 from one pan or shelf to another.

Having briefly outlined my improvement,
I will proceed to describe the same in detail,

reference being made to the accompanying
drawings, in which is illusti'ated an embodi-

40 ment thereof.

In the drawings. Figure 1 is a top or plan
view of a concentrator constructed according
to my invention. Fig. 2 is a longitudinal sec-

tion of the same, taken on the line x a; Fig.

45 1- Fig. 3 is a cross-section taken on the line

y y of Fig. 2. Fig. 4 is a detail view of the

adjustable crank and the connection cmplo.yed
for giving the oscillating or rocking motion
to the pans or shelves of the table. Fig. 5 is

50 an enlarged detail sectional view showing the

construction and arrangement of the riffles

secured to the edges of the pans or shelves.

The same reference characters indicate the

same parts in all the views.

Let the numeral 5 designate the foundation 55

of the machine, and 6 the bed or frame mount-
ed thereon. In this frame are mounted the

grooved .sheaves 7 and 8. (See Fig. 2.) The
sheave 7 is mounted in a vertically-adjustable

bearing 7*. Resting on these sheaves 7 and 60

8 are the pans or shelves 9, consisting of a se-

ries of flat strips or pieces, forming a trans-

versely-stepped table mounted on cross beams
or bars 10. Centrally secured on the cross-

bars 10 and extending lengthwise of the ta- 65

ble is the rock-shaft 11. This rock-shaft rests

in the grooves of the sheaves 7 and 8 and is

made to reciprocate on said sheaves. Its rear

end, which projects beyond the frame 10, is

provided with a .spiral spring 12, which sur- 7°

rounds the shaft and rests between a rigid up-

right part 13 and a hand-wheel 14, threaded

on the end of the said shaft. At the opposite

or forward end of the machine is arranged

the power-shaft 15, provided with the trans- 75

mitting-puUey 16 and a crank 17. Extend-

ing from the crank 17 is a connecting rod or

link 18, the inner end of which is pivoted to

a vertical lever 19. This lever is fulcrumed,

as shown at 19", on the frame 6, and its upper 8°

end is bifurcated to straddle the reciprocating

rock-shaft 11. Just in front of this pivoted

lever 19 is mounted a collar or stop 20, which
is rigidly .secured on the shaft 11.

Mounted on the power-shaft 15 is a .second 85

pulley 21, which is connected with a pulley 23

by a belt 22. This pulley 23 is mounted be-

low and near the longitudinal center of the

table 10 on a shaft 24, upon which is also

mounted the adjustable crank 25. (See Figs. 9c

2 and 3.) This crank is shown in detail in

Fig. 4 and consi.sts of a short crank-arm 25",

which is secured to a disk or wheel 25', fast

on the shaft 24, in such a manner as to per-

mit the free end of the arm 25'' to be reatiily 95

swung to and from the center of the disk 6,

regulating the stroke of tiie crank. This
crank-arm is pivotally mounted on tiie wheel

or disk, and when in n-^c its inner extremity

is locked on the disk. 'J'o adjust it, the crank 100
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is loosened where it is- attached to the disk

and swung in one direction or the other, ac-

cording as it is necessary to increase or di-

minish its stroke, after which it is locked on
5 the disk and is ready for operation. To con-

nect this crank 25 to the longitudinal edge of

the table, I have provided a connecting-rod 26,

having a turnbuckle 27, which is swiveled on a

pin 28, as shown in the drawings. Arranged
lo above the edge of the table with which the

aforesaid crank is connected are the feed and
wash water troughs or launders 29 and 30.

The launder 30 is provided with a series of

projections 30" to prevent the ore in the pulp
iS which is fed to the launder from caking or

packing. The pulp which is fed to this laun-

der is obliged to pass around these projections
30" on its way to the openings 30'', through
which it falls,' toa spreading-board 30'', whence

20 it is carried by its own gravity and tiie rock-

ing motion of the table to the concentrating
pans or shelves 9. At the fro.^ or outer edge
of each pan or shelf is secured a detachable
riffle 31. These riffles are placed in an inclined

2 3 position, as shown in detail in Fig. 5, form-
ing a V-shaped recess A for retaining the min-
eral particles while the gangue is being thrown
over the riffles by the rocking action of the

table. A valve-controlled pipe 35 is mounted
30 above the feed-launder 30 for supplying the

necessary water to form, with the ore, a pulp
of suitable consistency, while above the laun-

der 29 is supported a perforated pipe 36 for

supplying the table with the necessary wash-

35 water, which is first discharged into the last-

named launder.

It will be observed from an inspection of
Figs. 1 and 3 of the drawings that the pans or
shelves 9 are widest at the center of the table

40 and gradually diminish in width toward its

outer edges in both directions. The reasons
of this construction is that when the table is

subjected to a transverse rocking action with
the shaft 11, which is located directly below

45 the longitudinal center of the table, the mo-
tion is less on a line extending through the
table's longitudinal center and inci-eases to-

ward the outer edges of the table in both di-

rections from said line. Hence in order that
50 the material in tlie longitudinal pans at the

center of the table may have the necessary
motion or agitation to separate the pulver-
ized-ore particles from each other and allow
the mineral values to settle the pans ai'e given

SS greater width, whereby the material, though
having a slower movement, has a greater scope
of travel on the wider pans than the i)ans far-

ther from the centei- or the narrower i)ans,

whereby the panning motion becomes ecpial

60 or appro.ximately equal in all of the pans.

In operation, the parts lieirig assernl)led as

above described, the shea\'e 7 is adjusted so as

to slightly raise the table at th;s point, where-
by the latter is longitudinally inclined, its

65 head or right-iiand extremity (sec Figs. 1 and

2) being lowest. In this manner the pans are

usually raised to keep them free from water,

or nearly so, at their rear end or left-hand ex-

tremity, referring to Figs. 1 and 2, while the

greatest depth of water is found in the for- 7°

ward end of the pans. The pulp containing
the pulverized ore to be treated passes from
the launder 30 to the pans 9, where it is car-

ried successively from one pan to its adjoin-

ing pan by virtue of the rocking or oscillating 75
motion to which the table is subjected during
the rotation of the shaft 24 by the crank 25
and its connections. The heavier particles or
mineral values of the pulp are retained by the

riffles 31 and remain in the pans 9 nearer the 80

feed edge of the table, while the lighter min-
eral values in the order of their gravity are
caught by the pans farther from the feed edge
of the table. The gangue is carried over each
successive riffle, being deprived of a portion 85

of the mineral values in each pan, until it is

finally discharged from the taljle into the tail-

ing.s-trough -10, liaving been completely or ap-
proximately completely impoverished of the
mineral values originally contained in the 90

pulp. The mechanism for rocking the table

is so adjusted that when the outer extremity
of the operating-arm 25'' is at its lowest point

the table will occupy a slightly-mclined posi-

tion, (see Fig. 3,) while when the same ex- 95
tremity of the crank. is at its upward limit of
movement the table will be considerably in-

clined, thus throwing the gangue-discharge
edge of the table relatively lower than the

feed edge of the table. It will be understood 100

that this arrangement facilitates the discharge
of the gangue over tiie riffles of the pans or

shelves, while there is no tendency to throw
the material in the opposite direction or to-

ward the feed edge of the table, since the lat- 105

ter is never moved beyond the horizontal in

that direction. The rocking motion of the

table is regulated to produce this result to the
end that the discharge from one pan to the
other is intermittent, as distinguished from no
continuous, whereby each pan becomes in

itself a complete concentrating device, which
discharges a portion of- the lighter material

every time the table is tilted in one direction

sufficiently for the purpose. As soon as this 115

occurs the discharge is interrupted by the i-e-

verse movement of the table. During this

last-named stroke or movement the concen-
trating function takes place, the gangue ris-

ing and tlie concentrates settling preparatory 120

to the reverse strolvC, which tips otF the top
or upper stratum of the pan's contents. Si-

multaneously with the separation of the min-
eral values from the gangue the concenti'ates

or mineral \alues caught by the pans are car- 125

ried rearwardly in the pans or shelves by the

reciprocating motion of the table imparted by
the lever 19, which is connected with the

crank-shaft 15, as heretofore explaini'd.

It will be seen that by \ irtne of tiie mech- 13 =



757,350

anism above uescribed the table is carried for-

ward l)y the movement of tlie pivoted lever

19 cnjiajjing the rigiil collar 20 on the rock-

shaft 11, the return stroke or travel of the

5 table being produced by the recoil of the spiral

spring 12, whicli is adjusted to return the ta-

ble by a sudden impulse, and the next forward
movement of the lever 19 engagipg the collar

20 suddenly overct)nies the rearward move-
to nient of the table, whereby the mineral values

resting on the several pans 9 are carried

gradually to the rear end of the pans up the

slight incline of the latter. In tliis manner
the concentrates are gradually carried to the

15 receiving-trough 3-4, from which they pass to

the receptacle 39.

From the foregoing it will be understood

that the rocking motion of the table may be

regulated by the relative position of the ad-
20 justable crank 25, according to the character

of the material to be treated, while the ad-

justment of the sheave 7 and the tension of

the spiral spring 12 fully control the travel of

the mineral values toward the rear of the

25 table.

Having thus described my invention, what
I claim is^-

1. A concentrating- table composed of a

number of longitudinal pans widest at the cen-

30 ter of the table and diminishing in width to-

ward the opposite edges thereof arranged to

have a transverse intermittent discharge from
one to tiie otliei', the discharge being com-
pletely interrupted during the rocking stroke

35 of the table in one direction, the said pans or

slielves being provided with riffles projecting

above their dischai'ge edge and shaped to liold

the concentrates on tlie pan, and means for

simultaneousl.y imparting to the table a longi-

40 tudinal reciprocation and a rocking or oscil-

lating movement.
2. A table for saving mineral values, said ta-

ble having a series of longitudinal shelves

widest at the center of tlie table and diminish-

45 ing in width toward the opposite edges there-

of, giving the table a stepped surface ci'oss-

wise of its length, the shelves having a trans-

verse discharge fi-om one to another, and
means for simultaneously imparting to the ta-

5° ble a longitudinal reciprocation and a rocking
or oscillating motion, tiie latter being regu-
lated to make the transverse discharge inter-

mittent wiiereby the discharge is completely
intei-rupted during the rocking stroke of the

55 table in one direction.

3. A table for saving mineral values, said ta-

ble being provided with a series of longitudi-

nally-disposed ccncentrating-pans adapted to

retain a portion of tiie material under treat-

60 nient, said i)ans being widest at tiie central

portion of the table and diminisliing in width
toward the opposite edges thereof and means
for simultaneously imparting to the table a

movement having a tendency to cause the ma-
65 terial to travel thereon from the hei.d toward

the tail of the table, and a movement causing
the pans to overflow or discharge intermil-
tently from one to another in a transverse di-

rectiou, whereby the discharge is comiiletely

interrupted during appreciable intervals. 70
4. A table for saving mineral values, said ta-

ble having a series of longitudinally-disposed,

pans arranged to give the table a transversely-

stepped surface, the table being mounted on
an axis lying in a vertical plane passed longi- 75
tudinally through its central portion, the cen-

tral pans being widest, and the other pans di-

minishing in width from the center in both
directions, and means for imparting to the ta-

ble a longitudinal reciprocation and a rock- 80

ing motion at right angles to its longitudinal

movement, substantially as described.

5. In a concentrating apparatus, the combi-
nation with a suitable support, of a concen-
trating-table provided with a series of longi- 85
tudinally-disposed parallel pans rigidly con-
nected with the table and giving its surface a
transversely - stepped appearance, said pans
being of varying width to compensate for the

reduced motion in the vicinity of the table's 90
axis, a shaft secured to the longitudinal cen
ter of the table and resting on the support,
and means for simultaneously imparting to

the shaft and table a longitudinal reciproca-

tion and a transverse rocking or oscillating 95
mo\enient, the arrangement being such as to

cause the pans to have an intermittent dis-

charge from one to tlje other, the discharge
being completely interrupted during one
stroke of the rocking movement. 100

6. In a concentrating apparatus, tiie combi-
nation with a suitable support, of grooved
wheels mounted thereon, a shaft engaging said

wheels, and a concentrating-table having its

central longitudinal portion secured to the 105

shaft, said tdble being composed of a series

of longitudinal, parallel pans decreasing in

width from the central portion of the table in

both directions, and means for impai'ting to

the shaft and table a longitudinal reciproca- no
tion and a rocking motion at right angles to

the reciprocation, sulistantially as described.

7. In concentrating apparatus, the combi-
nation with a suitable support, of grooved pul-

leys mounted thereon, one of said pulleys be- 115

ing verticall.v adjustable, a shaftengagingsaid
pulleys, a concentrating-table mounted on the

shaft, said table beingcomposed o<f longitudi-

nal parallel pans decreasing in width from the

central part of the table in both directions, 120

and means for simultaneously imparting to the

table a longitudinal reciprocation and a trans-

verse rucking motion, said means being ar-

ranged to give tlie pans an intermittent, trans-

verse discharge from one to the other. 125

i^. In a concentrating a i)paratus, the combi-
nation with a suital)le support, of a shaft

mounted to rock and slide longitudinally there-

on, a concentrating-table having its central

longitudinal portion made fast to said shaft, 130
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sajd tal)le being composed of a series of lon-

gitiidinal, parallel pans decreasing in width
from tiie central part of the table in both di-

i-ections, and means for simultaneously im-

5 i)arting to the shaft and table a longitudinal

reciprocation and a rocking motion, substan-
tially as described.

9. The combination with a suitable support,

of a shaft mounted thereon and having a longi-

lo tuclinal movement, said shaft being spring-ac-

tuated in one direction, a lever connected with
the shaft for actuating the table in the oppo-
site direction to place the spring under tension,

and a concentrating-table having its central

IS longitudinal portion attached to the shaft,

said table being composed of a series of paral-

lel, longitudinally-disposed pans widest at the

center or in the vicinity of the table's axis,

and means for imparting to the table a rock-
2o ing movement at right angles to its longitudi-

nal reciprocation, the rocking means being
arranged to cause the pans to discharge inter-

m.ittently from one to the other, the discharge
from one pan to another being comi)letely in-

25 terrupted during the rocking stroke of the

table in one direction.

10. The combination with a suitable sup-

port, of a table movably mounted thereon and
composed of a series of parallel longitudinally-

30 disposed pans witlest at the center of the table,

means for imparting to the table a longitudi-

nal recipi'ocation, an oi)eratiiig-crank, and a

suitable connection between the said crank
and the table whereby a rocking movement is

35 imparted to the table, calculated to cause the
pans to have an intermittent discharge from
one to the other, the discharge from one pan
to the other being completely interrupted at

predetermined intervals.

40 11. The combination with a suitable sup-

port, of a table movably mounted thereon and

50

55

composed of a series of parallel,longitudinally-

disposed pans widest at the center of the table,

and means for imparting to the table a trans-

verse rocking movement whereby the pans 45
are made to overflow or discharge intermit-

tently from one to another, the discharge be-

ing completely interrupted during the rock-

ing stroke of the table in one directior

12. In concentrating apparatus, the combi-
nation with a suitable support, of. sheaves
mounted thereon, a shaft engaging said

sheaves, a spring surrounding the shaft, a
hand-wheel threaded on the shaft and bearing
against one extremity of the spring, a station-

ary support through which the shaft passes, a

lever for imparting to the shaft a longitudinal

movement m one direction whereby the spring
is placed under' tension, the spring imparting
the movement in the opposite direction, and 60

a table mounted on the support and composed
of a series of parallel longitudinallj'-disposed

pans, said pans being widest at the center of

the table, means for feeding the material to

be treated, to the table, means for supplying 65

the necessary wash-water to the table, and
means for imparting to the table a rocking
movement at right angles to its recipi'ocating

movement, whereby the pans* are caused to

overflow or discharge intermittently from one 7°

to another, the discharge or overflow from
.one pan to another being completely inter-

rupted at regular intervals or during the

rocking movement of the table in one direc-

tion, substantially as descrilied.

In testimony whereof 1 afhx my signature in

presence of two witnesses.

JOHN RUEDY.

75

Witnesses:
Uena Nelson,
A. J. O'Brien.
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To all, ii'liom it mrij/ roneern:

BoitknownthatI,(iusTAVi!:A. Overstroai,
a citizen of the United States, r('.sidin<j: at Ana-
conda, in tiie county of Dccidodge and State

5 of Montana,' lia\e invented a new and useful

Concc'ntratin<>-T'al)le, of wliicli the following
is a si)ecilication.

This invention relates to c/re-concentrating

tables.

lo The ob.jcctof the invention is to improve the

consti-uction of concentrating-tables whereby
a mor(! efficient separation of mineral from tiie

silica, rocic, dirt, and the like is effected.

The invention consists, substantially, in the
L5 construction, combination, location, and ar-

rangement of i)arts, all as will be more fully

hereinafter set forth, as shown in the acconi-

])anying drawings, and finally pointed out in

tlie appended claims.

to Referring to the accompanying drawings
and to the various views and reference-signs

appearing thereon. Figure 1 is a plan view of

a concentrating-tal)le embodying the princi-

ples of my iin ention. Fig. 2 is an edge view,

25 taken from the tailings-discliarge edge or side

of the tal)le, looking fn)m the bottom of Fig.

1, the ciX^c flange or riffle being omitted. Fig.
.3 is a longitudinal section on the line 3 3, Fig.

1, looking in the direction of the arrows.
3° Fig. 4 is an end view looking from the right-

hand end of Fig. 1. P''ig. 5 is an enlarged
detail view in cross-section, sliowing the ar-

rangement of ritHe on the upper surface of

the table. Fig. 6 is a broken view similar to

35 Fig. 3, but on a larger scAle. Fig. 7 is a view
in section, taken longitudinally of an ore-con-

centrating table embodying the principles of

my invention and showing the form of recip-

rocating mechanism, therefor.

40 The same part is designated by the same
reference-sign wiierever it occurs throughout
the .several views.

In the ovieration of ore-concentrating plants

the crushed ore is delivered upon a table to

45 which a recipi'ocatory movement is imparted
and ujion which is delivered wash-water, the

longitudinal reciprocations imparted to said

tabl .serving to effect the advancement of the

particles of silica, rock, and mineral along .said

table, and the minpral portion being heavie.st 50

gravitates to the bottom of tlie mass, is de-

posited upon the table, and progressed along
said table, while the rock i)ortions, tiie silicate,

dirt, and the like arc gradually washed away
from the mineral portion and are iliscliarged 55
over one edge of the tal>le (whicli edge I will

hereinafter designate tlie "tailings-di.scharge"

edge) along with the wash-water, while the

mineral portion is advanced or ijrogressed over

the end of the table. In order to prevent the 60

mineral from being washed off with the wash-

water, it is u.siial to provide ritHes upon the

upper surface of the table, tlie puri)Ose and
function of which is to form stops to catch

and hold the mineral jiortions, wiiile at the 65

same time permitting the lighter silica, rock,

dirt, and the like to wash over the upper or

top edges of the ritHes. These lifHes have
been arranged in various ways, and ritHes of

various shapes in cros.s-section have been em- 70

ployed for this purpose.

My present invention relates particularly to

a construction and arrangement of rifHcs; and

the special object in view is to insure as com-
V)lete a separation of the silica, roclc, dirt, and 75

the like as possible from the mineral without

the danger of losing auy of the mineral by the

same being washed off or away with the wash-
water which carries the silica, rock, &c., and

while 1 have .shown and will now describe a 80

particular construction and arrangement of

table 1 desire it to be undei-stood tiiat my in-

vention is not limited in tiiis application to a

table of the specific construction .shown, but

is equally well adapted for use with other types 85

and constructions of tables.

Referring to the accompanying di-awings,

reference-sign A designates the table, which
is of quadrangular .shape- -tliat is, tiie sides or

edges thereof are parallel with eacii other and 00

the ends tllfereof are parallel with each other;

but the sides, as shown, are inclined with re-

spect to the ends.

B designates generally the ri flies. These
riffles are arranged in the particular form 9")

shown, and preferably to extend para llel
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each other and substantially at right angles to

tlie ends and diagonally to the sides or edges
. of the table. In practice recipi-ocatory move-
ments are imparted to the table substantially

5 in the direction of length of the rifflca— that

is, in a diagonal direction witli respect to the

table. I have shown an illustrative form of

means for imparting such reciprocatory move-
ments to tlie table. In the form of apparatus

to for imparting reciprocatory movements to the

table shown reference -sign A'^ designates a

shaft to which is eccentrically connected an
arm B", carrying a bearing-block C'. A block
D* is journaled in said bearing-block and a co-

15 operating stationary bearing-block E", so that

when shaft A^ is rotated the end of said arm
B' describes an orbital movement. The free

end of said arm B" is connected in suitable

manner to the table A. The construction and
20 arrangenKmt of this reciprocating mechanism

is more fully described and claimed in my
pending application, Serial No. 38,435, tiled

Deccmlier 3, 1900.- It is obvious that any
suitable form of reciprocating mechanism may

25 be employed. Such mechanism in the specilic

details of construction thereof forms no pai't

of my present invention.

The crushed ore is in practice deposited
upon the table at the point K. Wash-water

30 is supplied along the edge C D and by reason
of the component of forces due to the recipro-

catory movements imparted to the table alwut
in the diagonal line from Eto D and the flow
of wash-water transversely across the table

35 from the edge C I) the ore is progressed to-

ward the end D F, while at the same time
the mineral portion settles to the bottom or
upon the surface of the table and the lighter

silica, rock, dirt, or the like is washed over
40 the to]i edges of the rifRcs B by the wasii-

water and is discharged along the edge E F,

the mineral portion lieing discharged along
the edge D F. In practice each succeeding
riffle after the one terminating at the cor-

45 ner Eand on each side thereof is slightly less

in height above the surface of the table than
the one imiuediately preceding it; but adiago-
nal line parallel with the line H F will cut the
riffles at points of uniform height. The ob-

50 ject of this is to insure an even and uniform
spreading out of the ore over the entire sur-

face of the table, thereby enabling every por-
tion of the table to i)erform its proper part of

the concentrating-work. Thus, as viewed in

55 Fig. 2, (which is an edge view looking from
the bottom of Fig. 1 toward the edge E F,)

the ends of the riffles shown in end view at the
left-hand side of Fig. 2 ai-e of greater height
than the riffles shown in end view at the right-

60 hand end of .said figure, each succeeding I'if-

fle being slightly lower than the immediately-
preceding riffle. This is also shown in Fig.

4, which is a view looking from the right of

Fig. 1 along the end I) F, the riffle shown at

65 the right of said ligure being of greater height

than those at the left-hand end of said figure.

The riffles, as above specified, extend diago-
nally with respect to the table, and those
which terminate along the end D F extend all

the way to the end of the table, and those which 70
would otherwise intersect the edge C D termi-

nate a short distance from .said edge, as clearly

shown in Fig. 1. Each rifHe, in accordance
with the principles of my in\ention, is of de-

creasing height from the left-hand end thereof 75
toward the right-hand end to a point indicated

at L, Fig. 3, and f10m thence to a point indi-

cated at M, Fig. 3, the heiglit of the riffle re-

mains substantially uniform and slightlyabove
the top surface of the table, and from the point 80
M to the extreme right-hand end the riffle in-

creases in height to the point N, Fig. 3. The
point L of each riffle is somewhat nearer the

edge D F than the corresponding point of the
preceding riffle. Consequently the dotted 85
lines H F and J G, Fig. 1, indicate the line of

the straight parallel surfaces of the riffles be-

tween the points L M, and which portions of

the riffle extend only a very slight distance

above the top surface of the table. The spe- 90
cial purpose of this arrangement is to provide
means for insuring a complete and efficient

concentration of the mineral and the elimina-

tion of the dirt, rock, silica, and the like there-

fi'om. Thus when the mineral reaches the 95
point L, for instance, in the length of a riffle

there is still provided a ledge for retaining
mineral; but the height of such ledge is not
sufficient to prevent any silicate or rock to be
washed over, but is of sufficient extent to i)i'e- ico

vent the mineral from being carried over the

top edge thereof, and even if some particles

of mineral are carried over the depressed por-
tion L i\[ of one riffle they will be caught by
the projecting edge of the next succeeding 105
riffle and i^rogressed somewhat farther toward
the end D F of the table before it reaches the
depression L M of the next succeeding riffle,

and after the depression L M of any riffle

is passed by any mineral it is desirable to iio

provide against any further wash over the
top edge of the riffle, for at that period a
complete separation of the silica, rock, &c..

from the mineral has been effected. In other
words, whatever portions of the rock, silica, 115

and the like which have not been .separated

and washed away from the mineral will be
separated and washed away at the lowe.st por-
tions LM of the riffles, and after pa.ssingthe

point M of any riffle the riffle increases in 120

height, so as to insure against any particle of

the mineral being wa.sheil over. It will be
understood that when the cruslunl ore is lir.st

supplied upon the sui't'ace of the table at the

point K it jiartialiy lodges against the lir.st. 125

riffle, a port^ion of tiie ci-usiied material wash-
ing over the top edge of the first ritlle and
being caught by the next succeeding riflle,

and so on, at the .same time being progressed
lengthwise of the first riiHe and linallv falling 130
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ov(>r tlio extronio einlof ttic first riltio and bo-

iny ciiutrlit liy llie extcndcil lenijlli of tlie

lu'xt succcodin^- litHe, uiul so on. In order

to still further insure the s('|)iiration of the

5 silica, rock, anil the like from the mineral

and also to prevent too mucii of tlie water
from HowinH' over tlie edpe 1) F of the table

alonji' will) the min(>ral. I prefer to sli«-htl.v

i-aise tii(> surface of the tai)le adjacent to said

lo edjre. 'riiis result ma.v he accomplished in

many ways. A simi)le wa.v is shown most
clearl.v in Fiy. G, wherein a taperiniror wedge-
sliajjcd [)iece A' is in.serted underneatli the

linoleum lininjr B' of the talile-surface, the

15 tiiickened (lortion of tiie wedge being pre-

sented toward the edge I) F of tlie table. The
piece A' tai)ers not onl.v in a direction awa.v

from and normal to the edge I)F, but also in

a direction jiarallel witli said edge in order to

20 diminisli the lieiglit of tiie raised portion or

surface of the table toward the extreme lower
corner of tiie talile. This rai.sed portion be-

gins immediatel.v Ite.vond the .seats or depres-

sions in the riffles, the bounds of which are

25 inilicated by the lines J (1 and H F and con-

tinues to the extreme end of the table, and in

order that the riffles ma.v not be raised a too

great height above the surface of the tal)le

said riffles toward the ends thereof may be

30 sliglitly reduced in height to compensate for

the wedge-blocks, as clearl.y shown in Fig. 6.

The (lurposeof this construction is to prevent
the possibilit.v of any silica, rock, or the like

or too much water being carried over the end

35 of the table. The silica, rock, water, and the

like being lighter than the mineral will not
travel up tlie inclined surface of the table near
the end thereof, while the momentum of the

mineral under the impetus of the reciproca-

40 tions of the table will cause the mineral to

travel up the incline. Therefore the silica,

rock, water, or the like is retanied and caused
to be wMshetl away toward the tailings-delivery

edge of the table, while the mineral is fed or

45 progressed on over the edge 1) F of the table

and over the extending apron C of the lino-

leum. This 1 regard as a valuable feature of

my invention.

Tlie riffles, as above stated, ma.y be of an.y

50 suitable or convenient shape in cro.ss-section.

In Fig. h 1 have shown the construction of

riffle which I have found suitable, comprising
an angle-strij) somewhat inclined in the di-

rection of flow of the wa-sh-water delivered

55 upon the taiile along the edge C I)—that i.s,

the riffles incline .somewhat toward the tail-

ings-deli ver.\' edgeEF -the direction of trans-

verse flow ol the wa.sh-water i>eing indicated

l).v thc> arrow in Fig. 5. I do not desire, liow-

60 ever, to be limited to this specific shai)e in

cross-section of the riffle, as other specific

shapes in cross-section of riffles ma.v equall.v

well answer the purpose, in practice 1 pre-

fer to employ a flange or riffle (indicated

(>5 at >>') along the upper edge from D to C of

the table, along tlie end from C to K, and
along the tailings-discharge edge from F to

F, as indicated in dotted lines in Fig. 1. The
flange or riffle extending from F to F is omit-

ted in the view shown in Fig*. 2, and in prac- 70

tice this edge or Hange should lie of decreas-

ing height from the corner E toward the cor-

ner F and corresiionding in height to* the

height of the riffles - that is, corresponding
to the decrease in height of the riffles, as 75
viewed in Fig. 2.

Variations and changes in the s))ecific de-

tails of construction and arrangement would
readil.v occur to persons sic i lied in the art and

still fall within the spirit and scoi)eof m.v in- ,So

vention. I do not desire, therefore, to be

limited or restricted to the exact details of

construction shown and descril)cd; but.

Having now set forth the object and nature

of m.v invention and a construction embod.v- 85

ing the principles thereof, what 1 claim as

new and u.seful and of my own invention, and

desire to secure by Letters Patent, is

—

1. An ore -concentrating table having an

open discharge end, riffles arranged upon the 90

surface of said table and extending toward
.said open discharge end, each of said riffles

having a depres.sed portion and elevated or

raised portions on each side of the depressed

portion, the depiessed portion being formed 95
therein between the ends of the riffles, and

means for reciprocating .saiil table in the di-

rection of the length of said riffles, as and for

the purpose set forth.

2. An ore -concentrating table having an ion

open di.scha^ge end provided with riffles, ar-

ranged upon the surface of said table and ex-

tending toward said open discharge end, each

of said riffles being of decreasing height for

a portion of the length thereof and increasing 105

in height at the extreme end thereof, and
means for reciprocating said table in the di-

rection of the length of said riffle, as and for .

the purpose set forth.

3. An ore-concentrating table, an open d is- no
charge end provided with riffles arranged upon
the surface of said table and extending toward
said open discharge end, each riffle having a

portion of its length of uniform height, and
increasing in height from said»i)ortion of imi- 115

form height toward the respective ends there-

of, and means for reciprocating said table in

the direction of the length of said riffles, as

and for the purpose set forth.

4. The combination with a concentrating- 120

table, of riffles mounted on the upper surface

of said table and extending diagonall.v of said

tal)le, said riffles being of decreasing height

for a portion, and in the direction of, the

length thereof, and of increasing height for 125

another portion of tlie length thereof, and
means for reciprocating said table in the di-

rection of tlie length of said riffles, as and for

the purpose set forth.

5. The combination with a concentrating- 130
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table, of riffles mounted on the upper surface

thereof and extending parallel with respect to

each other, each of said riffles provided with
a portion of uniform height and increasing in

5 heij.ht toward the respective ends thereof

fro:n said portion of uniform height, thereby
for ning a seat or depression, the seat or de-

pression formed in one riffle being somewhat
in advance of or nearer the end of the table

lo than the seat or depression formed in the pre-

ceding riffle, means for reciprocating said ta-

ble in the direction of the length of the rif-

fles, as and for the purpose set forth.

6. The combination with a concentrating-

15 talilo having parallel sides and parallel ends,

the sides being inclined with respect to the

ends, of riffles mounted on the top surface of

said table and arranged in substantially par-

allel relation witli respect to each other and
20 substantially at right angles of said table, said

riffles decreasing in height for a portion of the

length thereof and increasing in height for a

portion of the remaining length thereof, and
means for. reciprocating said table in the di-

25 rection of the length of said riffles, as and for

the purpose set forth.

7. Aconcentrating-table having riffles upon
the upper surface thereof, a covering or lin-

ing interposed between the riffles and table,

30 and a wedge-block interposed between said ta-

ble and covering to form an upwardly-inclined
sunace at the mineral-delivery end of the ta-

ble, and means for reciprocating the table in

the 'direction of the length of said riffles, as

35 and for the purpose set forth.

8. A concentrating-table having a covering
or lining for the upper surface thereof, and a

block interposed between said cover and table

adjacent to the mineral-delivery end of the
latter, in combination with riffles arranged on 4°
said table-covering, said block being tapered
lengthwise with respect to said riffles to form
an upwardly-inclined surface at the mineral-
delivery edge of the table, and means for re-

ciprocating the table in the direction of the 45
length of said riffles, as and for the purpose
set forth.

9. A concentrating-table having riffles ar-

ranged to extend in the direction of the length
of the table, in combination with a block ar- 50

ranged adjacent to the mineral-delivery end
of said table, said block being tapered both
lengthwise and transversely with respect to

tlie length of said riffles to form an upwardly-
inclined surface at the mineral-delivery end 55
of the table, and means for reciprocating said

table in the direction of the length of said rif-

fles, as and for the purpose set forth.

10. The combination with a concentrating-
table having parallel sides and parallel ends, 60

said ends being inclined with respect to said

sides, of riffles mounted on the upper surface

of said table, said riffles being parallel with
respect to each other and inclined to the sides

and substantially at right angles to the ends 65

of the table, and means for reciprocating said

table in the direction of the length of said rif-

fles, as and for the purpose set forth.

In witness whereof I have hereunto set my
hand, this 2d day of July, 1901, in the pres- 7°

ence of the subscribing witnesses.

GUSTAVE A. OVEKSTROM.
Witnasses:

Chas. H. Seem,
S. E. Darbt.
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To fill irJiom. it intiy conrcri;

.

Be it known that I, (teoroe E. Perkins, a

resident of tlie city of Providence, in the county
of Providence and State of Rhode Island,have

S invented certain new and u.seful Iniprov.ements
in Ore-Concentrators; and I do hereby declare
that the following is a full, clear, and exact do-

sci'iption thereof, reference being had to the
accompanying tlrawings, and to the letters of

lo reference marked thereon, which forma part
of this specification.

This invention pertains to improvements in

ore-concentrators, and has for its object to

collect and return the partly-separated pulp,

15 or that portion known as "middlings," back
to the table, where it is deposited at^ a point
just below the pulp-feed to the table, there-

by materially increasing tiie percentage saved
of the richer or more valuable portion of the

20 material during this .second separation.

Tiie invention consists of novel features and
parts and conil)inations of the same, as will

1)0 fully described hereinafter and then point-

ed out in claims.

25 A i)ractical embodiment of the invention is

represented in the accom|)anying drawings,
forming a part of this specification, in which
similar characters of reference indicate cor-

responding parts in all the views.

30 Figure 1 is a plan view of the tablp, show-
ing my spout or trougii in position to con-
duct and deposit the middlings around and
l)e]ow the indp-feed. V\g. 2 is a side eleva-

tion of the table, showing the spout for con-

35 ducting the middlings from the end of the
table Ijack to the elevatoi-. Fig. 3 shows the
mechanism for imparting to the table a re-

cii)rocating motion. Fig. 4 shows the eleva-

tor, the trough leading to it, and the spout
40 leading from it. Fig. .5 is an enlarged per-

spective view of the main feed or distributing
trough, showing the distributing - holes
through the rear wall of the same. Fig. 6 is

a detail sectional view on the line 6 (5, Fig. 1.

45 Referring to tlie drawings, A is the table,

which tapers from the head toward the foot,

where it is the narrowest, and is transversely
inclined, causing the gangue or waste pulp

discharged at its lower edge and the
5<^ mineral or richer portion at the foot thereof.

This table is provided with longitudinal riffles

11, attached to its upper face, which are of

unequal length, increasing from the upper
edge of the table downward, where they are

the longest, the lowermo.st riffle extending 55
nearly the full length of the table. To the

right of the riffle extremities (see Fig. 1)

there is a portion B of the table which is

smooth or free from riffles.

H is the main feed-spout, through whicli the 60

material is fed to the distributing-trough I.

This trough runs along the upper edge of t!ie

table, extending nearly throughout its length.

On the lower edge and through the rear wall

of this trough are a series of holes L. (See 65

Fig. .5.) A dam or stop-wall J is placed in

said trough a short distance from the pulp-

feed end, forming a pocket for holding and
distributing the pulp on the table through said

holes L. The trough beyond thi.'^;dam is for 70

the purpose of receiving water through the

supply-pipe K and distributing it over the ta-

ble through the series of holes Lin its .section

for this purpose. At the narrow end or foot

of the talile is a receptacle C for receiving the 75
concentrates or richer portion of the separated

material.

E is a spout or trough extending from tlwj

foot of the table along the side to the elevator

F. The apron G extends along the side of the 80

table and is for the purpose of conducting the

gangue or wa.ste over this trough E), causing
it tobedeposited intoasuitabledrain or waste
trough bek)W. Near the foot of the table the

space or aperture D is left open, througii wliich 85

flow the middlings or that portion of the pulp
from which the richer mineral ha§.not been
entirel.v extracted. These middlings are con-

ducted through the aforesaid trough E to the

elevator F, by which they are I'aised and de- 90

posited into trough M, which trough in turn

conducts them around back of the di.stributing-

trough I, where they are deposited onto the

table beyond the i>oint where the initial pulp
is discharged onto the talile. 9.S

To the head end of the table is attaciied tiie

mechanism which gives said table a longi-

tudinal reciprocating movement and is de-

scribed as follows: h is a keeper which is en-

gaged by one extremity of a vertical lever c, 100
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fulcrumed at d on a supports, mounted on the

stationary frame ./. The upper arm of the

lover c is slotted to receive a bolt g, which
holds a block h in place on the lever. This

=, block carries an antifrictional roller /, which
engages tlie outer wall of the keeper h. The
block A is adjustable for the purpose of chang-
ing the bearing-point on the keeper, and there-

by regulating the length of the table's stroke.

lo Tiie lower arm of the lever c is provided with
a bearing y. which is engaged by one extrem-
ity of a link h' . This link is connected at /

with a! link l\ forming a toggle-joint. One
extremity of the link I- engages a bar./', at-

15 taciied to the stationary frame. The pin con-

necting the two toggle parts also passes

through one extremity of a pitman wv, whose
opposite extremity is connected with a wrist

w on a crank o, carried by a shaft p, journaled
20 in an upright support /, mounted on the sta-

tionary frame/'. The shaft 7^ is provided with
tight and loose pulleys •.•, which may be con-

nected with any suitable motor for operating
the mechanism. The outer extremities of the

25 toggle are open, being simply recessed or

forked to engage tlie bearings / and ,/', re-

spectively. Hence as the shaft i^ is rotated

the toggles only impart the backward move-
ment to the table or move it toward the left.

30 The forward or reverse movement is effected

or imparted by the recoil of a spring ;", which
is compressed or placed under tension by the

table during its backward movement.
In the operation of the machine the mate-

35 rial to be treated is discharged in the form of

pulp upon the upper right-hand corner of the

table through the supply-trough II. (See Fig.

1.) The gangue or waste passes transversely
downward over the longitudinal ritfles and is

40 discharged ovei- the apron (-J at the lower edge
of the taljle, tiie middlings, or that portion
partially separated or which still contains a

percentage of the more precious minerals, is

carried through the si)ace D at the end of tlie

45 table into the trough '.>r spout E and back by
way of the elevator F and spout M onto the

table to be treated again and more thoroughly
separated, while the mineral is discharged over
the foot into the receptacle C All the min-

50 eral, together with a portion of the gangue, is

first caught by the riffles and under the in-

fluence of the table's motion is carried longi-

tudinally toward the foot until it I'eaches the

smoother unrifHed portion B, where it is acted

55 on by the water, which effects a perfect or ap-
proximately perfect separation of the gangue
from the mineral. As the material caught by
the ujjpermost and shortest ritHe passes to the
portion B of the table the action of the water,

60 wiiich is fed to tiie upper edge of the taljle,

carries the gangue downward to the next
riffle, while the mineial remains on the smooth
|)ortion B and is carried toward the tail of

tiie table, where it is finally discharged. It is

65 cxi)ected that some of the mineral caught by

the uppermost and shortest riffle will be car-

ried downward with the gangue to the next
riffle, which is longer. After leaving this last-

named riffle and passing to the smooth or un-
riffled portion of the table the water again 7°

acts on the material and carries the gangue
downward to the next riffle, leaving the clean

mineral on the smooth portion B of tlie table.

In this manner the material is carl-ied trans-

versely downward and longitudinally forward, 75

the gangue being discharged at the lower edge
of the table completely impoverished of its

mineral values, and the partially -separated

material or middlings are discharged through
the aperture D into the trough E and re- 80

turned to undergo another separation, while
the richest portion is discharged at the foot

or tail of the table. A portion of tiie gangue

—

that is to say, the light part thereof—passes

over each riffle in succession from the shortest ^S

or uppermost to the longest or lowermost rif-

fle. The mineral and the heavier gangue are

caught by the riffles and finally separated on
the smooth portion B of the table.

The essential feature of this invention is my 9°

improved method of acting upon and saving
the middlings. The middlings are of a com-
paratively light weight, and when tliey are

first deposited upon the table with the rest of

the gangue they are not able to free them- 95

selves and entirely Avlthstand the strong flow

of the mass with which tliey are mixed in tlieir

first passage across the table and are there-

fore carried tlwough the aperture I) and de-

posited in the middlings-trough at tiie lower 1°°

left-hand corner, whence they are returned
and again deposited on the table, tliis time be-

yond this strong flow of material, wlieie the

water alone can act upon the particles and
hnally wash and free tliem from the gangue. 105

allowing them to be carried and deposited in

the receptaele C at the foot of tlie talile antl

saved. The idea of carrying and depositing
these returned middlings around and beyond
the point where the puli) is primarily fed to 11°

the machine is of great inijiortance and has
been so demonstrated in practice. For ex-

ample, should the middlings be deposited 011

the table at any point above the? pulp-feed in-

stead of iielow it these light pai'ticlcs wtnild ''5

again be swept away by the flow of the

gangue, as they were the first time, antl could
not be saved, as is now the case, l).v tlie use of

my improved method. Tiiese middlings con-
stitute a very consideral)le proportion of the '20

whole values in the pulp, and by returning
them to the table in the manner above de-

scribed a mucii larger percentage of tlie val-

uable mineial is saved.

Having thus described my invention, wliat ''S

I claim as new, and desire to secure by Letters
Patent, is

1. Adeviceof the character described, com-
pi-ising a concentrating-fable, a distrilniting-

trougliari-anged nearoiiesidethereof and hav- 130
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in»»' i)t'rtoi'ations in its outer side, said trougii

l)einj;' elevated, whereby middlings may pass

tliereunder, a second trough elevated above
the plane of said discharge-trough and termi-

5 natiiig at a point beyond the outer side of the

latter an<l nearer the concentrate discharge
t han the initial puli)-feed, means foi- collecting

the middlings fiom said talilc aiid delivering
them to said elevated trough, anil means for

10 supplying water to said distributing-trough.

2. A device of the character described, com-
prising a concentrating-table, a distributing-

trough arranged near one side thereofand hav-
ing perforations in its outer side, said trough

'5 being elevated, a pulp-feeding pocket formed
in said trough, an inclined trough located at

the opposite side of said table and leading from
the lower end thereof, an apron located over

said inclined trough, an elevated trough lead-

ing from a point above said inclined trough 20

and terminating at a point beyond the outer

side of said distributing-trough and nearer the

concentrate discharge than said pocket, means
for supplying water to said distributing-

trough, and means for elevating the middlings 25

from said inclined trough to said elevated

trough, whereby said middlings are dis-

charged back of the distributing-trough and
will pass thereunder.

In testimony whereof I have hereunto set 3°

my hand this 12th day of June, A. D. 1903.

GEORGE E. PERKINS.

In presence of

—

Howard E. I^arlow,
E. 1. Ogden.
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To nil ii'hdDi it IIKIJ/ ((iiifrrii:

Be it known tlnit 1, Fka.nk EixMoNFoKsiTnu,
a citizen of the United States, re.siclinjjat Clif-

ton, in tiie count.v of (iraliani and Teri'itor.v

5 of Arizona, iiave invented a new and useful

Concentrator-Tal)le, of wliich the following' is

a specification.-

This invention relates to concentrator -ta-

llies, and refei's more i)articularl.v to tallies for
lo concentrators of the type in wiiicli the table

is disposed in an inclined plane and is given
a longitudinal i-eciprocatory movement when
the concentrator is in oiieration.

In concentrators of the type mentioned the

15 ore discharged upon the table pas.ses ob-
liipiel.v across the table, the heavier iiarticles

of the ore taking the more obliipio cour.se and
the lighter particles moving more nearly in a

direction transverse to the line of movement
20 of the table. Jn such tables the action is sat-

isfactory so far as thcsejiaration of tiie coar.ser

masses of gangue and the laiger jjarticles of

ore is concerned; but the separation of the
metallic values contained in the slimes is not

25 complete,becausethe heavier masses of gangue
lend to force the slimes off the table before
complete .separation of the metallic values
tlicrefrom can beertccted.

The principal object of the present irnen-

30 lion is to |)rovide a concentrator-taiile of tiie

lyjie above mentioned witli a no\ei arr-ange-

ment of riffles and slots ihrougli which most
of tile gangue oi' tailings may pass into a

launder or tniugh anil lie carried away from
' the table, thus allowing the slimes to work
forward fin the table and cause a complete
separation of the metallic values therefrom.

In attaining the object a boNC nunitioned and
others which will ajipear as the invention is

40 iiKire fully disclosed the same consists in the
novel construction of a concentrator-table, as

hereinafter full.\' de.scrilied and claimed, and
i!lustrat(Kl in jireferred form in the accom-
paii.ving di'awings, it lieing understood that

.^ changes in the minor details of construction

nia.v be resorted to without departing from
ilic s[iirit of the invention or exceeding the

scope of the appended claims.

In the drawings, Figui'e 1 is a view in iicr-

specti\ e of the improvetl concentrator-table, 50
the feed-box from which the ore is discharged
upon the table being indicated at the upper
niai'gin of the table by means of dotted lines.

Fig 2 is a section on the line 2 2 of Fig. L
Fig. 8 is a .section on the line 3 3 of Fig. 1. 55
Fig. -i is a view in side elevation, partl.v in-

section, exhibiting one form of mechanism
that may be employed for imparting recip-

rocat<ir.\ mo\ements to the table.

Referring to the drawings, in which corre- 60

siicmding partsare designated liy similai-char-

actei'S of reference throughout the sevei-al

views, 1 designates the back or rear margin
of the concentrator-talile, from which riffles 2

extend longitudinally of the talile toward its 6^

forwai-d end 3. The riffles near thi; upper mar-
gin 4 of the table are comiiai-atively short and
increase in length toward the lower margin 5.

The riffles are pi-eferably ai-ranged in a plural-

ity of groups, three grouiis being shown, the 70

groups being designated A, B, and V, respec-

tively, from the ujiper part of the table to the

lower. (Iroup Acontainsamuch largernuni-
ber of riffles than either of thegrou|)s B and C;
but theaverage length of the riffles in group .4 75
isconsnlerably less than theaverage length of

the i-iffles in either of the other groups. In

each group the riffles inci-ease luiiformly in

length from the uppei-inost to the lowei'most

riffle, as shown in Fig. 1; but the uppermost 80

riffl(^ of group U is considerably shortei'

than the lowerin<ist liffle of group .\, an<l the

lowermost I'iffle of group B is considerably
longer than the uiipermost riffle of group <!.

The object of this arrang(Muent is to<-ause the 85

heavier masses of tailings which pass <lown-

ward over the I'iffles in the up|ier group fi'om

interfering with the [lassage of ore along the

riffles in tin; lower groups. By so ari'aiiging

the riffles the gangue oi- tailings niij.N' be sep- 90

arated into three grades, the coarsest grade
passing over the ends of the rittles of group
A, the intermediate grade jiassing over tin-

ends of ili(> riffles in group B. and the liuc-t

grade passing o\ er the ends of the riffles in 95
group C.

In order to pre\cut masses of gap.gue from
passing over the ritlles in an up|ier group and
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descending upon the riffles of the next group,
I provide slots 7 in the surface of the-table at

the points shown, a slot being provided below
the lowermost riffle of groups A and B, near

5 the forward end thereof. Chutes 8 extend
downward from said slots and discharge into'

a trough or launder 9, along which the material

discharged from the chute may be carried by
water or otherwise.

>o - The direction of the movement imparted to

the concentrator-table is indicated by the ar-

row at the end of Fig. 1, and the course of

the larger masses of gangue and ore over the

table is indicated by heavy arrows, while the
'*5 coui-se of the finer particles, including the

slimes, is indicated by the light arrows.

The ore is discharged upon the concentra-

tor-table from the feed-box F, (indicated in

dotted lines at the upper margin of the table,)
2° and the longitudinal reciprocatory movement

of the table causes the heavier masses to travel

moi'e rapidly toward tlie forwai-d end of the

table than the lighter and finer particles. A
considerable i)ortion of the largest particles

25 of gangue will pass over the ends of the lower
riffles in group A and will be carried off

thi-ough the slot below the lowermost riffle of

grou p A. Particles of gangue of the next finer

grade will pass over the ends of the riffles in

3° group B and be discharged through the slot

below the lowermost riffle of that group, thus'

allowing the fine particles of ore and tailings

to work forward along the riffles of group
C, practically to the end thereof, and thus per-

35 mit complete separation of the metallic values

from the tailings.

While the table has been shown as provided
with three groups of riffles only, it will be
obvious that the number of groups may be

4° increased, if desired, to separate the gangue
or tailings into a greater number of different

grades, and it will also be obvious that, if

desired, slots may be provided, as indicated

at 10, for the escape of the metallic values
45 which work along the riffles to their ends.

Any form of mechanism may be employed
for imparting reciprocatory movements to

the table, the form shown in Fig. 4 being one
that will be effective for the purpose and

5° comprises a rod 11, one end of which is de-

tachably secured in any suitable way to the

under side of the table. Tiie free end of the

rod 11 carries a friction-roller 12, which con-
tacts with a cam 13, secured upon a shaft 14

55 and carrying fast and loose pulleys, one of

which is designated 15, the said pulleys being
engaged by a belt (not shown) leading to a
suitable source of power. The shaft also car-

ries a fly-wheel 16 to insure a steady motion
^° of the shaft, as usual. Mounted upon the rod

11 is a spring 17, one end of which bears
against a collar 18, adjustable on the shaft,

and the other end against a washer 19, also

mounted upon the shaft and held against lon-

gitudinal movement by one of the cross-pieces 65

20 of the supporting - frame. The spring
serves to hold the roller 12 in contact with
the cam 13, so that when the shaft 14 is ro-

tated the cam imparts a quick forward and
backward impulse to the rod, and conse- 70

quently to the table, without any rest be-

tween the two movements, a rest, however,
taking place when the friction-roller engages
the flat side of the cam, as clearly shown in

Fig. 4. 75
Having thus descnbeci the construction and

operation of my invention, what I claim as

new, and desire to secure by Letters Patent,

is—
1. A table for reciprocatory concentrators 80

having a plurality of sets of riffles the upper
edges of which are disposed in the same plane,

each set being arranged to overlap tiie next
lower set.

2. A table for reciprocatory concentrators 85

provided with^scape-openings and with a i)lu-

rality of sets-6f riffles, each set being arranged
to overlap the next lower set, and the open-
ings being disposed within the line of termi-

nation of the riffles above them. 90
3. A table for reciprocatory concentrators

having a plurality of sets of riffles, each set

being arranged to overlap the next lower set,

and having, further, escape-openings disposed

within the line of termination of the riffles, 95
and at tlie outer terminals thereof.

4. A table for reciprocatory concentrators
provided with escape-slots and with a plural-

ity of sets of riffles, each set being arranged
to overlap the next lower set, and the slots

being disposed parallel with the riffles and
within the line of termination of the riffles

above them.
5. A table for i-eciprocatory concentrators

provided with two series of escape-slots and
with a plurality of sets of riffles each set be-

ing arranged to overlap the next lower set,

one series of the slots being disposed parallel

with the riffles and within the line of termi-
nation of the riffles above them, and the other
series being disposed at the outer terminal.s of

the riffles.

In testimony that I claim the foregoing as

my own I have hereto affixed my signature in

the presence of two witnesses.

FRANK EDMON FORSTER.

Witnesses:
W. B. Tompkins,
W. H. Dk Roseau.
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To all mhoin. it, mtin cnnrcm:
Be it known that I, Willis G. Dodd, a citi-

zen of tlie United States, residing in the city

and county of San Francisco, State of Cah-

S fornia, have invented certain new and useful

Improvements in Ore-Concentrating Tables,

relating more particularly to that class of

ore-concentrators known as "transversely-

inclined reciprocating riffled tables," and
o pertains specially to the method of arrang-

me the riffles upon the workinjj face of such
tables, of which the following is a specifica-

tion.

The usual \-yp^ of transversely - inclined

5 concentrating-table of the class referred to

when in operation has a peculiar reciprocat-

ing motion imparted to it, which motion has
a tendency to cany material fed thereon lon-

gitudinally toward the foot or tail of the ta-

ble. The working face of the table proper
has an-anged upon its surface a series of lon-

gitudinal rflellecting slats or riffles extending
from the head of the table toward the foot or
tail thereof, said riffles terminating in such a

15 manner as to leave a plain, smooth, or un-
riffled portion of the table between the ter-

minals of the riffles and the foot or tail of the
table, onto wliich the mineral and gangue
wliich may have been collected by the rimes

;o is discharged, and final separation of the min-
eral from the gangue is effected by subject-
ing it to a transverse flow of clear water
while it is. being carried forward onto the
plain, smooth, or unriffled portion. The

(5 pulp, which consists of a mixture of jvater
carrying a small quantity of finely-crushed

grains of valuable mineral intermingled with
a large quantity of fuiely-crushed quartz,

when fed upon the upper edge of the table
\o flows transversel)' downward over and across

the riffled portion of the table at approxi-
mately a right angle to the line of motion or to

the longitudinal direction of the riffles. The
mineral in the pulp having a specific gravity

IS much greater than that of the gangue or
quartz is arrested in its transverse down-
ward course, settles or becomes entano;led

among th(? riffles, and due to the peculiar lon-

gitudinal reciprocating motion given the ta-

50 ble is carried longitudinally along the riffles

and is discharged upon the plain, smooth, or

unriffled portion of the table above referred

to. This transverse flow of tlic gangue over
the riffles in a succession of miniature Niaga-
ras across the path of the valuable mineral 55
which is being conveyed toward the foot or

tail of the table along the rifllc^s keeps the
mineral while being collected in a constant
state of agitation and causes the finer par-
ticles of mineral to be carried with the worth- 60

less gangue and is discharged over the lower
edge of the table, where these particles are

finally lost. Said distributer is arratiged a
slight distance above the surface of the con-
centrating- table and so located that the 65
pulp discharged therefrom will be received

onto the table's surface immediately in ad-
vance of the uppermost or shortest riffle of

the series of collecting-riffles.

The object of my present invention is to 70

decrease this loss by unloading the riffles of

a portion of the gangue, which I accomplish
by a special arrangement of the riffles on the

working face of the table, leaving a plain,

smooth, or unriffled portion between the head 75
of the table and the receiving ends of the

riffles, upon which surface a partial separa-

tion of the gangue from the mineral is ef-

fected prior to entering the riffles for further

treatment, aU of which is set forth and illus- 80

trated in the accompanying drawings, which
form a part of this specification, wherein

—

Figure 1 is a plan view of a transversely-

inchned reciprocating concentrating - table

fitted with my improved method of riffling, 85

and Fig. 2 is an end view of same in cross-

section.

The letter A represents the table proper of

a concentrating - machine of the class de-

scribeil, the face of which is usually covered 90
\vith sheet-rubber or linoleum, or any suit-

able material may be used that wfll produce
a smooth and even surface to the working
face of the table. Upon this smooth work-
ing face of the table a series of deflectino;- 95
slats or mineral-collecting riffles B, usually
consisting of tapering strips of wood, are se-

cured. These riffles are of var^Tng length,

the shortest usually being the uppermost,
and they are so arranged that the receiving 100
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crsd and the terminal end of each successive

riffle from the uppermost downward advanox^
bejond the receiving end and the terminal
end of the riffle ahove, thus Icavinji a smooth

5 or imriffled portion of the table C between
the receiving ends of the riffles and the head
D of the table and a smooth or imrilfled por-

tion of the table E 1)etween the dischar<;e

ends of the riffles and the foot or tail of the
lo table F.

A feed -box or distrilniter G is suitably

mounted or secured to the tabii> and is pro-
vided with a perforated bottom, which sifts

or distributes the material to be concentrated
15 \ipon the table. A water-distributer If is

suitably suspended at and above the upper
edo:e or the table, from which, throui;h suit-

able openin<rs, clear water as re(|uireil is de-
livered onto the table.

20 J is any suitable driving mechanism that
will impart to the lal)le a reciprocating n\o-

tion that will impel tlie nniteiial delivered to

the riffles longitudinally toward the foot or

tail of the table.

25 K is a sluice or laundei by means of which
the material to.be concentrated is conveyed
from any suitable crushing device into the

feed-box or distributer G.
The operation of the concentrator is as

JO follows: The ta))le A is given a slight trans-

verse inchnation, sufficient to permit the pulp
tollowdownward overthe smooth or unriflied

portion C between the receiving ends of the
riffles and the head D of the table. Power

35 is then ai)plied by any suitable means to the
drivingmechanismJ, which imparts a recipro-

catin": motion to the table. Pulp, consist-

ing or water carrymg linely-cru-shed ([uartz

containing a small quantity of finely-crushed

40 mineral is now introduced by means of the
sluice K into the feed-box G, from wliich it is

sifted or distributed onto the smooth or unrif-

fled portion C of the tabic A, adjacent to the
receiving ends of the riffles. As soon as tliis

45 pulp is dejiosited u})on the smootli .siu'iucc of

the table the quartz or ganguc Hows down-
ward and is entnngled ,unong the receiving

ends of the lowei' rid'.es and after depositing

any particles of miiu'ral that nuiv bnve been

50 carried with it is j)ermitt('d to run to waste.

The mineral containeil in the pulp, due to its

specific gravity being giciter t han the (piartz

or gangne associiitcd with it, settles and
clings to the table, moviiig slowly downward

55 in a diagcmal diiection, (hu' to the motion
given tiic table, and becomes entangled wilii

the advancing receiving en,ds of the ridles,

enters them, and is {'iirried longitudiuiilly

along the ta])criug rilllcs, iind is discliiirged

60 upon the suKjoth or uniiiilcd portion of the
table E, where the final sepai'atioit of the
rangue from the mineral is ellected bv sub-

jecting it to the action of a transverse flow of

clear water delivered upon the table from the
water-distributer II, the mineral being car- (15

ried over the foot ur tail of the table and de-
posited in a box or receptacle |)ro\'ided for

tho purpose. The middlings produced, be-
ing a mixture of mineral containing a small
quantity of quartz, are conducted into a spe- 70
cial receptacle, from which I hey are returned
to the table by any suitable device for re-

working.
By the method of riffling herein described

I am einil)led to effect a ])arti!il separation of 75
the mineral frcun the gaugue before deliver-

ing it to tiu" rilllcs, thus relieving them from
a part of the lf)ad of pulp that has heretofore
l)een necessary to pass over them and by
avoidintr excessive disturbance to the min- 80

eral wlule traveling along the riffles reduce
the loss of line j)ait iries to a minimum.

' Ifnving thus descrilx-d the invention, what
is clainu^d as new, and desired to be protected
by Letters Patent, is

—

85
1. A transversely-inclined ore-concentrat-

ing table provided (>n its working face with a
series of longit udinally-extending collectiug-

rini(>s, which rilllcs grachuilly increase in

length from the uppermost riflle to the low- 90
ermost one of the series, the receiving and
terminal ends of each riflle extending beytmd
the said ends of the preceding riflfe, there be-
ing an umillled or plain suifacc to the table

intermediate the terminals of the rilfles and 95
its head and tail respectively, and feeding
means so arranged at the upper edge of the
table as to cause a portion of the )iul]> deliv-

ered onto the tabic to overla|) the uppermost
riffle toward the head, so as to feed directl}' 100

to the projecting ends of part of the subse-
queiu riffles.

2. An ore-concentrating table provided on
its working face with a series of longitudi-

nally-extending collecting-rillles, which rif- 105
fles graduidly mcrease in length from the up-
]>ermost rilllc to the lowermost one of the se-

ries, the receiving end of eiu'h rillle extend-
ing beyond the receiving end of the preced-
ing rillle, Ihere being an m\rilll(>d surface to 110.

the table intcrm(>diiite ils hciui end and the
receiving end of the rilllcs, nnd feeding means
so arranged at theupperedge of the table as

to caus(> a portion (if the pulp delivered onto
th(^ table to overla]^ the u|)permost rillle to- 115

Wiird the head, so as to feed direclly to the
|)rojecting ends of part of the sid)se(iuent

rilllcs.

in witiu'ss whereof I have hereunto set my
liand.

WILLIS (i. DODI).
Witm>ss(\s:

W.At-TER F. Vane,
D. B. Richards.
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To (lU irhnm it may concern

:

Be it known that I, Thomas F. Siikkidan, a

•itizen of tlie United States, residing- at Clii-

cafjo, in the county of Cook and State of Illi-

nois, have invented certain new and useful

Improvements in Concentrating -Tables, of

hich the following is a specification.

'{'he invention lelates to that class of con-

centrating-tables which are provided v.iih rif-

fle-boards that have a vibratory motion par-

allel to t'le i)lane of the separating-surface

thereof and wIul'.: are provided with ritfled

and sniootli poi-tions for the purpose of sepa-

rating the values from the waste materials,

all of which will more fully hereinafter ap-

pear.

The principal object of the invention is to

provide a simple, economical, and efKcient

rirtle-lioard for concentrating-tables.

The invention consists principally in a riffle-

board provided with a smooth separating-sur-

lace at one end thereof and provided with
riffles having their discharge ends opening
upon and substantially bounding two sides

thereof, substantially as described.

The invention consists, fui'therand finally,

in the features, combinations, and details

of construction hereinafter described and
claimed.

In the accompanyin;;' drawing, the figure

represents, in plan view, aconcentrating-table
having a ritiie-board constructed in accord-

ance with my improvenients looking at the

same from above.

In illustrating and describing these im-
provements I have only illustrated and de-

scribed that which I consic er to be new, taken
in connection with so muih as is old as will

properly disclose the invenion toothers and
enable thoS(^ s!:illed in the a-'t to practice the

same, leaving out of consideration other and
well-knov/n elements, which, if set forth here-

in, migl'.i tend to confusion, prolixity, and
ambiguity.

In constructing aconcentrating-table in ac-

cordance with these improvements I provide
a riffle-board having a four-sided or qiiadri-

latera! sMooth separating-surface (/ atone end
thereof, upon which the values are finally

epara,i."d from the ganguc and lighter or
waste inalerials. It will be noticed on exam-
ining the drawing that tliis. talile, which is

transversely inclined and adapted to be re-

ciprocated in any desired ordinar.v or well-

known manner, has two parallel sides, an up-

per side Sand lower side (•, and divergent end
portions d and e, so that the front end edge
and the lower side edge are in oblique rela-

tion to each other,

To assist in the .separation of the values

from the waste materials, the board is further

provided with a pluralit.v of riffles/', arranged
at an incline to the siile portions and sub-

stantially at right angles to one side of the

quadrilateral smootli separating-surface and
to one end^the inclined end—of the board.

Any desired mechanism may be provided
for the purpose of imparting a vibratory mo-
tion to said table, and said vibratory motion
is imparted to said table in the direction of

the length of its riffles, so as to throw the

materials to be separated forward from the

head of the table to the foot thereof, all of

which is well known and undei-stood in this

art and needs-no further illustration or de-

scription herein.

The material enters the table from the box g
onto the sui'face h thereof and contacts the

multiplicity of parallel-arranged riffles, the

upper set of which riffles contact the front

end or edge of the table and are substan-

tially equal in length, terminating at their

rear ends in a line parallel with the front

end or edge of the table, the desire being to

subject the materials at first and at once to

the maximum effect of riffles of the neces-

sary length, and thereby prevent any sudden
flushing or washing over of the values. The
separation takes place in a uniform step-by-

step manner and not in a progressive manner,
as is the case where the riffles vary in length.

It will further be seen that the table presents

asmooth surface of maximum size, u|)on which
the final separation or washing effect may be

obtained, all of which will be understood and
appreciated by those skilled in the art. It

will also be observed that these riffles sub-

stantially bound two sides of the .separating-

surface—namely, the forward and lower side

—

thereby confining the concentrates within the

influence of the smooth separating-surface"
and tending to throw the material to be sepa-

rated from all of said riffles onto the smooth
separating-surface. In other words, the up-
per set of riffles-those which contact the

front end—extend from siich end to the

smooth-surface portion rearward thereof in

the direction of the concentrates -discharge
end d of the table. The lower set or series of

rityes—those which contact the lower side or
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edge of the table—extend from such lower
sideedj^erearwar'd to the smooth-surface por-
tion. The Hrst set of riffles are of substan-
tially equal length, and the second set are of
constantly -diminishing length as they ap-
proach the lower side and rear end of the ta-

ble, and the rear or concentrates -discharge
end of each riffle extends beyond the end of

the riffle next above it, as do those of the up-
per series. I)ut to a greater extent, so that

they subtend the entire lower side of the

.smooth -surface portion. The upper series

of riffles sul)tend the entire frontsideof such
smooth-surface portion. The middlings dis-

charged by the upper si-ries of riffles upon
the smooth-surface portion are thus, in effect,

reconcentraled, and any values are diverted
back to the smooth-surface portion and to the
concentrates-discharge against the spray or
slight flow due thereto to carry them into the
gangue dischai-ge or trough. The effect of

the above is to provide practically the equiv-
alent of a .second concentrating-table, recon-
centrating the middlinirs discharged from the
first or upper series of riffles, and discharging
the gangue quickly from the f rotit lower side.

The gangue-trough extends along the entire

length of the lower sideof the table, asshown
in the drawing, and the concentrates - dis-

charge extends the entire length of the con-
centrates end or smooth-surface portion. By
this arrangement the lougest riffles are where
they are needed most—namel.v, at the front
upper portion of the table—and the gangue
which passes over them is at once discharged
by the progressively-diminishing length of

the lower series of riffles, all tending to pro-
duce advantageous results by preventing waste
of values and producing high-grade concen-

trates, thus obviatinj; the necessity of a sec-

ond-table for the middlings in most case.s.

I claim —
1. A reciprocating transversely -inclined

concentrating-table having a lower side edge
and a forward end edge in oblique relation to

each other, a ser'es of riffles of substantially

equal length extending froin the forward end
toward the rear end of the table upon the up-
per portion thereof, a smooth-surface portion
between the rear ends of such riffles and the

rear end of the table, and a second series of
riffles of progressively-diminishing length ex-

tending progre^ssively from the lower side edge
of the table wholly subtending such sraootii-

surface portion and adapted to return con-
centrates thereto.

2. A reciprocating transversely - inclined

concentrating-table having a lower side edge
and a forward end edge in oblique relation to

each other, a series of riffles of substantially

equal length extending from the forward end
toward the rear end of the table upon the up-
per portion thereof, a smooth-surface portion
between the rear ends of such riffles and the

I rear end of the table, a second series of rif-

I
fles of progressively-diminishing hength ex-

I

tending progressively from the lower side
I edge of the table and wholly subtending such
I smooth-surface portion and adapted to return
! concentrates thereto, such table being pro-

vided with a concentrates-discharjre extend-
' ing the entire length of the concentrates end,

and a gangue-trough extending the entire

length of the lower side thereof.

THOMAS F. SHERIDAN.
Witnesses:

Haert I. Cromer,
' A>'NIE C. CotJRTEXAY.
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To (ill whom it may concern:
[

Be it known that we, Claude L. Morgan
and Joseph F. Hoheisel, citizens of the

United States of America, residing at Idaho

; Springs, in the county of Clear C'reek and
State of Colorado, have invented certain new
and useful Improvements in Floating-Metal-

Saving Devices for Concentrators; and we do
declare the foUowino; to be a fidl, clear, and

3 exact description of the invention, such as

will enable otliers skilled in the art to which
it appertains to make and use the same, ref-

erence being had to the accompanying draw-
ings, and to the lettei's of reference marked

5 tliereon, whicli form a part of tliis specifica-

tion.

Our invention relates to improvements in

means for saving the light pi rtion of the me-
tallic values sometimes termed "slimes,"

3 wliicli float upon the top of the water and
under ordinary conditions are lost with the
gangue.
Our imjjrovement is adapted for use in con-

nection wi^th concentrating-tables of the Wil-

5 fley type, in which the concentrating-surface

of the table is provided with longitudinally-

disposed riffles extending lengthwise of tlie

table or in the direction of motion, the table

being transversely inclined and having a

3 movement in the direction of the riffles, the
material to be treated, as well as the wash-
water, being fed upon the upper edge of the
table. In this style of tables the gangue is

carried transversely across the tafjle and dis-

5 charged over its lower longitudinal edge,

while tlie concentrates are carried lengthwise
of the tal)le and discharged at its rear or tail

extremity. In the treating of some classes

of material a very important proportion of

D the values are in the form of slimes or float-

ing material, which in this style of table and
imder the conditions above outlhied natu-
rally are can-ied transversely across the table

and lost^vith the gangue. Ourim])rovement
5 is intended to overcome tliis difficulty; and it

consists in ecjuipping the table with a raised

riflle or retarding device located near its

gangue-discharge edge, said retarding device
bemg raised from the bottom of the table, its

o lower siurface, however, occupying a position

beneath the top of the depth of pulp on the
table, whereby tfie floating material is

stopped therein' and made to travel along to

the tail extremity' of the table. In the con-

struction lierein illustrated and which will in 53
regular order be described in detail, we have
chosen to place our retarding device in a posi-

tion where a third riffle from the lower or

gangue-discliarge edge of the tal)le would be
])laced, and for this reason the riflle corre- 60
sponding to tliis position is removed, or it may
be said to be raised to form the retarding
slime-saving device. Tliis retardmg device
may be supported in any suitable manner.
It is preferred, however, to connect it with 65
suitable means whereb\ it may be readily

adjusted in order that the said device may
be verticalh' adjustable at will, since it may
be desirable in some instances to have a

greater depth of pulp upon the table than in 70
other instances, and to this end in the' draw-
ings the retarding device is threaded on a
number of bolts wliich are journaled in the
table and ])rovided at their upper extremities

with hand-cranks, wliereby as the bolts are 75
turned the retarding device is made to travel

up or down at will, according to the direction

or the bolts' movement.
Having briefly outluied our improved con-

sti'uction, as well as the fimction it is intend- 80
ed to perform, we will proceed to describe the
same in detail, reference being made to the
accompanying drawings in which is illus-

trated an embodiment thereof.

In the drawings. Figure 1 is a fragmentary 85
end \'iew, partly in section, illustrating a con-
ceutratmg-table ecjuipped with our improve-
ment. Fig 2 is a plan view of a concentrat-
ing-table provided with our improved device,

the same being shown on a smaller scale. 90
Fig. 3 is a top view illustrating a modified
form of construction shown on a larger scale.

Fig. 4 is a plan view of a concentrating-table
provided with our improvements, the table

being shown in connection with^jneans for 91;

imparting a reciprocating movement thereto
lengthwise of the table.

The same reference characters indicate the
same parts in all the views.

Let A designate the body of a suitable con- 100
centrating- table, which, as shown in the
drawings, is transversely inclined and pro-
vided with a number of riffles B. As shown
in the drawings, these riffles terminate in a
diagonal line across the table, being of un- 105
equal length, the riffle highest on the table,

being shortest and the other riffles increasing
in length towai'd the lower or gangue -dis-
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charge edge of the table. In the drawings
the two riffles adjacent the gangue-discharge
edge extend the whole length of tlie table,

wmle immediately above the next to the low-

5 est riffle is located our improved device, which
is designated by the reference character C.

This device consists of a bar composed of any
suitable material and may be or any desired

size. It takes the place of one of the riffles

10 on the table, but may be of different size, if

desirable or required. This device C, wliich

we term the "retarding " device, since it stops

the slimes or floating material from passing
downwardly over the table with the gangue,

15 is mounted above the upper surface or the ta-

ble ; but its bottom or lower edge occupies a

position beneath the level of the pulp D on
the table, (see Fig. 1,) whereby the slimes E
or floating values are prevented from escap-

20 ing with the gangue and are carried over the

tan or concentrates-discharge end of the ta-

ble in the direction indicated by the arrows,

the said tail of the table being located at the
right in Fig. 2 of the drawings. As hereto-

25 fore intimated, this retarding device or means
for saving the floating metallic Values may
be supported in the required position in any
suitable manner. In the drawings it is

shown provided with a number of threaded

30 openings, through which are passed a number
or bolts F, which are passed upwardly through
the body of the table and journaled therein,

their threaded portions being passed through
the threaded openings of the floating-mineral-

35 saving device. The heads of these bolts are

let into the sockets in the under surface of the

table, and the bolts are retained in place by
plates G, secured to the lower surface of the
table by screws II, whereby the said plates

40 are flush with the lower surface of the table.

To the top of each bolt F above the device C
is secured a hand-crank I for ease of manipu-
lation. It will be understood that as these

hand-cranks are turned the retarding device

45 C may be raised or lowered, as may be de-

sired, according as it is necessary to lower the
bottom of the device C or raise it in order

that it may occupy a proper position with
reference to the depth of pulp or water upon

50 the table.

In Fig. 4 of the drawings we have illus-

trated suitable mechanism for imparting a

reciprocating movement to the table length-

wise thereor, whereby the concentrates are

55 made to travel rearwardly on the table to-

ward the right, referrino; to Fig. 4. Any suit-

able mechanism may .oe employed for im-
parting this movement. In the drawings, M
illustrates a suitable stationary support, in

60 which is journaled a shaft M', provided with
a cam M^ acting on an abutment M\ con-

nected with the head of the table by rods M^
Between the table and the stationary cross-

piece M^ is located a coil-sprina; M". A j)ul-

65 ley M' is applied to one end or the shaft M'

and a ny-wheel M* to the opposite end of the

shaft. As the shaft M' is rotated the cam
acts on the abutment M' to draw the table

rearwartily, and as the cam leaves the abut-
ment the table is tlirown forwardly through 70
the recoil of the spring M". The cam again
engages the abutment in time to check the
spring - actuated movement of the table,

where] )y the concentrates are caused to con-
tinue their forward movement by the stopping 7 5

of the table. As this movement is continued
the concentrates are carried forwardly and
discharged at the rear open extremity of the

table.

Nothing is claimed on the operating mech- 80

anisni in this application, since \\c are aware
that mail}' devices may be emploj'ed for

tliis purpose; neither do we claim that we
have illustrated the best mechanism for im-
parting the reciprocating movement. The 85
device shown is only for tlie purpose of illus-

trating one way of imparting a longitudinalh'-

reciprocatiii^ movement or a vibratory ac-

tion to a table of this character.

In treating ore upon a table of this class 90
the pulp to be treated may be said to be dis-

charged into a feeil-box J and pass therefrom
to the boily of the table at its upper edjje,

wliich is designated K in Fig. 2. At tlie

same time that the material to be treated is 95
fed to the table wash-water is also fed thereto

at the upper etige K. The vibrating longi-

tuiiinal movement being imparted to tlie

table, the concentrates are carried toward
the right, referring to Fig. 2, while tjie gangue 100

is carried downwartlly and discharged over

the lower edge L. The slimes or floating

values, however, are cauglit by the ilevice C
and carried along in the direction of the ar-

row (see Fig. 2) and discharged with the con
centrates into a general trough or into a sepa

rate receptacle, as mav be desired.

Attention is called to the fact that as

nothing is claimed on the general features of

a concentrating-table we have not thought it 11

necessary to indicate any mechanism or me-
chanical power or movement for imparting
the longitudinal vibration to conccntrating-

tables of this class. We have, however, called

attention to the general operation of the 11

table which it is believed will be as readily

understood from the foregoing description as

if it had been fully illustrated, since mech-
anisms of this kind are very common nowa-
days, 'Mid while many ditl'erent types may be i2'

employed they all seek to perform substan-
tially the same function.

In Fig. 3 of the drawings we have illustrated

a construction for use when it is desired to

form a device V of wood. In this case it

would not be ])racticable to thread the bolts

F in the wood, and consequently a sleeve C,
provided with exterior ribs (.'- to ]>i-cventit

from turning in the wood, is employed, the

sleeve being forced into an opening formed Ln 13'

i°S

I2ij
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tlie wood ami forming a nut which the thread-

ed part of tlie bolt engages.

Having thus described our invention, what
we claim is

—

5 1. The comliination with a transverse!}

-

inclined concentrating-table having a move-
ment whose tendency is to cause the material

to travel longitudinally thereon towartl the

rear or concentrates-discharge enil of the

lo table, the said end being open and the table

having longitudinally-ilisposed riffles,, of a

retarding de\'ice for saving the floating

values, said device being supported above
the bottom of the table, its lower edge, how-

15 ever, occupying a position beneath the top of

the pulp or water thereon.

2. The combination with a transversely-

inclined concentrating-table having a move-
ment whose tendency is to carrv the material

20 from tlie head toward the taif of the table,

the said tail end of the table being open to

l)ermit the discharge of the concentrates, of a
retarding device disposed longitudinally of

the table and supported thereon above its

25 concentrating-surface, whereby the pulp is

allowed to pass thereunder, the lower edge of

the said device, however, occupying a posi-

tion below t he top of the water or pulp on the
table whereby the travel of the floating-metal

30 values or slimes is arrested, and the said

values separated from the gangue.
3. The combination with a transversely-

inclined concentrating-table having longitu-

dinally-disposed riffles, and means for im-

35 parting to the table a longitudinally-recip-

rocating movement whereby the material is

caused lo travel toward the tail or concen-
trates-discharge end of the table, the said end
of the table being open to permit said dis-

40 charge, of a bar supported near the lower or

gangue-discharge eclge of the table and oc-

cui)ying a position above its concentrating-
surface whereby the pulp is allowed to flow
thereunder, the lower edge of the bar occupy-

45 ing a position below the top of the water or

piup on the table, whereby the floating or

metallic values or slimes may be arrested in

their downward travel with the gangue, and
caused to travel toward the concentrates end
of the table. 50

4. The combination with a transversely-

inclined concentrating-table having a move-
ment whose tendency is to cause the mate-
rial to travel longitudinally thereon toward
the rear of the table which is open to permit 55
the discharge of the concentrates, the table

having longitudinally-disposed riffles, of a
retardmg device located adjacent the lower
or gangue-discharge edge of the table and in

the path of the flow of the gangue across the 60

table, the said device being raised above the

bottom or concentrating surface of the table,

its lower edge occupying a position below the

top of the water or shmes thereon, the said

device being vertically adjustable on the 65
table.

5. The combination with a transversely-

inclined concentrating-table having a move-
ment whose tendency is to cause the material

to travel longitudinally thereon toward the 70
rear or concentrates-discharge end of the

table, the said end of the table being open to

permit such discharge, the said tablehaving
longitudinally-disposed riffles, of a retarding

strip or riffle arranged along the table in the 75
path of the iravel of the gangue thereon, the

said retarding strip or riffle being provided
with threaded openings, bolts journaled in

the bottom of the table and having threaded
parts engaging the openings in the retarding 80

device, a hantl-crank applied to the upperex-
tremities of the bolts whereby the retarding

device may be vertically adjusted at will, the

said device bein^ raised above the concen-
trating-surface of the table and its bottom or 85

lower edge being located beneath the top of

the pulp or water thereon.

In testimony whereof we agix our signa-

tures in presence of two witnesses.

CLAUDE L. MORGAN.
JOS. F. HOHEISEL.

Witnesses

:

R. J. DaVIES,

W. A. Roberts.
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To all whom it may concern: \

Be it known that I, Harky Picotte Tay-
lor, a citizen of the United States, residing

at Howard, in the county of Crook and State

5 of Oregon, have invented certain new and
useful Improvements in Ore-Concentrators,
of which tlie following is a specification.

My invention relates to improvements in

concentrating-tables whereupon ores are sepa-
o rated from the refuse tailings and fi'om each

other according, to their specific gravities.

It consists, essentially, of a loiigitiKhiialiy-

inclined support, a transversely-inclined bed
upon this support, means by which these iu-

S cunes may be varied, a shaking-table upon
this bed, means by wliich a movement is

given to this table oblique to the longitudi-

nal line of the support, means by which the
length of this moveaient or stroke may be

'o regulated, and of details more fully explained
by reference to the following specification

and accompanying drawings.
Figure 1 is a plan of my invention. Fig. 2

is a longitudinal elevation. Fig. .3 is a part

!S section and elevation on the line x a; of Fig. 1

.

Fig. 4 is a rear elevation. Fig. 5 is an end
view. Figs. 6 and 7 are detail views of the
driving mechanism.
The object of my invention is to provide a

;o device in which I get the widest range of po-
sition and movement possible for the con-
centrating-table as may be best adapted to

the varying kinds and grades of ores under
treatment. It is capable of being given a

JS longitudinal, a transverse, and -a diagonal
tilt at one and the same time, or it may be
given any of these tilts singly, or it may re-

main horizontal, and in any of these posi-

tions the movement or length of stroke of the

P table is capable of variation at will.

Having reference to the drawings, A is a
suitable foundation or base on which the
mechanism is supported. A frame B, com-
posed of longitudinal timbers suitably con-

J5 nected, is pivoted at one end, as at 2, to the
base A, so as to be capable of being given a
longitudinal tilt. This tilting is effected by
an inclined-plane lifting mechanism secured
upon the parts of the base and the frame,

50 near the opposite end from the pivot 2, as

follows: On each of the longitudinal pieces of

the base A are similar sliding wedges 3, hav-
ing projecting flanges by whi(di their position
on these pieces is maintained. One of these

flanges of each wedge is notched to form ass
rack-bar 4. A pinion 5, having an axle jour-

naled in the base, engages with the rack and
by suitable means, as a lever 6, is operated to

move the wedge. Secured upon the frame B
are rollers 7, which are ailapted to engage the 60

inclined faces of the wedges .3. A simultane-

ous movement of the levers moves the

wedges forward or backward and corre-

spondingly raises or lowers the end of the

frame. A bed portion C is hinged at 8 to the 65

frame B. By means of these hinges the bed
C is transversel}^ tilted by a mechanism
somewhat similar to that used in giving the

frame its longitudinal tilt. Upon the opj)o-

site side of the bed from the hinges ai-e the 70

wedge portions 9, fitted .so as to slide ujjon

the inclines 10, earned upon a rod 11, wliich

latter is secured to the longitudinal portion of

the frame B. Theunder side of this bar is pro-

vided with a rack 12, and a pinion 13, jour- 75
naled in the frame, engages tliis rack and is

actuated as bj' means of a lever 14. Thus
by means of the lever 14 the wedges 10 are

simidtaneously moved and the lateral tilt of

the bed and the table varied. The shaking 80

or concentrating table D is supported above
the bed in such manner that it may be given

a rocking or sliding movement in a direction

oblique to the length of the machine. Such
mounting I have shown by the standards 15 85

upon the bed, having their ends adapted to

fit the cleats 16 on the bottom of the table

and form sliding tjearing-surfaces. The ta-

ble is of irregular shape, having its "head"
end narrowed. The pulp is fed in, as at 17. 90
Parallel with the longer and outer edge of the

table are the riffles 18, ^\hich may be either

rectangidar or otherwise formed in any well-

known manner. Water is fed along tlie side

and end of the table from the trough or per- 95
forated pipe 19. The object of making this

table with its outer edge longer is to compen-
sate in a manner for the longitudinal tilting

of the table and to raise that edge of the con-

centrate end which would naturally be 100

lower, so that the water ma}' tend to flow to-

ward the head and be ecpiall}' distributed

over the tal)le. Furthermore, for reasons

soon to be shown, the valuable particles or

the "concentrates" will be carried "ui)hiU" 105

toward the concentrate or broad end of the

table by means of the riffles and the .shaking

of the' table, wliile the slime will flow ofl' on



the lower or "tailings" side d. A differen-

tial reciprocating movement in t>he direction

of the rihies is given to this table in the fol-

lowing mamier: At the head end of the ma-
S chine a horizontal shaft, 20 is jonrnaled in a
framework E and has suitable driving con-
nections with a source of power. Upon tlvis

shaft is a cone-shaped cam 21. A sleeve 22
upon the shaft has one end abutting against

lo the base of the cam and the otiier end is

threaded, on which the stroke-adjuster 23 is

turnable. This adjuster is held between the
guides 24 on the framework E. The sleeve

22 is preventeti from turning on the shaft by
rs means of a longitudinal groove 25 in the

sleeve, in which a projection or lug 25' on the
frame engages. To the head of the table is

attached an arin 26. Tlie outer end of this

arm has a wheel 27 running on the face of the
20 cam. This wheel is kept against the cam by

reason of a spring 28. The tension of this

spring is regulated by a flanged slec\'o 29
upon the arm. Tins sleeve is exteriorly
threaded and is turnable in a threaded pro-

as jection 30 of the framework E and is oper-
ated by means of the spokes 31. By means
of the movable sleeve 22 upon the shaft 20
acting against the cam to move the latter, so
the wheel 27 runs upon a greater or less cir-

30 cumferenceof the cam, I am able to give any
desired length of stroke or "shake" to the
table. This ability to change the shake of

the talile is of great value in many instances.
The cam is given such a periphery that a dif-

35 ferential movement is gained

—

i. e., the table
comes to a quick stop on the concentrate end
of its stroke and to a gradual stop at tlie

other end. As previously indicated, the ta-

ble is capable, further, tiirough means of the
40 inclined wedges, of being given a longitudinal

tilt and a transverse tilt. These features,
coupled with the oblique shaking movement,
gives a differential motion to the table,
which, with the angle of the riffles, throws

45 the valuable particles toward the concentrate
end of the table and effects a cleaner anrl

closer saving than is usual in concentrating-
tables, this by reason that the slime is car-

ried in another direction

—

i. e., toward the
50 lower side d—and the particles have more

freedom to separate according to their relat ive
specific gravities. Furthermore, it has been
found that by the iise of this machine the
finelj'-ground ore may be concentrated in a

55 chystate—a feature that isof immense value
in dry and arid localities wliere conservation
of water is of first importance in all opera-
tions.

Having thus described my mvention, wjiat
60 I claim as new, and desire to secure by Let-

ters Patent, is

—

1 . 1)1 a concentrator, the combination of a
longitudinally and transversely inclined suj)-

port, and a table mounted thereon, sai4 table

65 toeing of irregular sliape with a narrowed head

end, riflles upon the table arranged parallel

with the outer or longer side thereof and di-

agt)nal to tlie said support, and means by
which the table is given an eiidwise-recipro-

catuig movement oblique to longitudinal axis 70
of the machine, and in the line of saidritlles.

2. In a concentrator, the combination with
a base of a frame pivoted thereon, means by
which the frame may be inclined longitudi-

nally, a bed hinged on this frame and capa- 75
ble of being given an incline transverse to the
frame, a table upon tliis bed, said table being
of irregular shape and diverging from its head
end, and having riflles parallel with its outer
or long side and diagonal to the bed, and 80

means by wliich the table may be given an
endwise-recijjrocating movement oblique to

the longituduial axis of the niacliine, and in

the line of the riffles.

3. In a concentrator, a table having a nar- S5

row- head end, and gradually increasing in

width toward the foot havhig parallel riffles

extending in a line oblique to the longitudi-

nal axis of the table and parallel with the
longer or outer side of the table, and means 90
by which this table may be given a recipro-
cating movement in the line of these riffles.

'4. In a concentrator, the combination with
a base, of a frame pivoted at one end thereon,
inclined wedges slidable upon the base, bear- 95
ing-surfaces fixed upon tlie fiame which en-
gage these wedges, and means by which the
wedges are moved and the frame given a lon-
gitudinal tilt, a bed hmged upon the frame,
and means by which the bed is laterally 100

tilted, a table carried upon the bed having
parallel riffles oblique to the axis of the ma-
clune. and extending in uphill direction, and
means by which the table is given a reciji-

rocating movement in the direction of the 105

riffles.

5. The combination with a concentrator
table and means by which it may be longitu-
dinally and transversely tilted, means wliere-
by this talile may be differentially recipro- no
cated obliquely to the longitudinal axis of
the table, said means ct)nsisting of a shaft,

a cone-shaj)ed cam slidable upon this shaft,

a sleeve upon the shaft and also slidable there-
on, and abutting against the base of tlie cone, 1

1

5

said sleeve having exterior threads, a nut
thereon held between guides by which the
sliding movement of the sleeve on the shaft
is effected, and the cam moved, and means
wl'"roby the sleeve is kept from turning, an ' 1 20

arm upon the head of the table and carrjing
a wheel which runs on the i)eriphery of the
cam, means by which the contact of the
wheel against the cam is maintained.

6. The combination in a concentrator of a i^S

longitudinally-tilted frame, and means by
which tliis tilt limy be varied, a transversely-
tilted bed upon this frame and means where-
by its tilt may l)e varied, a table mounted
thereon having one side inclui^d oulwaid 130
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from the axis of the niacliine and in the di-

rection of the foot end of the table, means by
which water is fed to tlie tabh' along this

longer outer edge, riffles parallel with this

5 longer edge, and means by which this table

is given a did'erential recipi'ocatiiig move-
ment in the dii'ection of the rillles and where-
by tlie concentrates are made U> travel "up-
hill" upon the table.

o 7. In an ore-concentrator, the combma-
tion witli a longitudinally and transversely

tilted table, said table having its outer and
upper etlge divergent from the axis of the

machiiic, rifllcs of graduated lengths parallel

5 with this u])pcr edge and diagonal to the head
end, and means whereby tlus table is given a

differential rcci])rocating movement in the

direction of this upper edge.

8. In an (jre- concentrator, the conibina-

o tion of a table carrying a series of parallel

riffles, the table being transversely adjust-

able about an axis which is situated in a lon-

gitudinal vertical plane, and also longitudi-

nally adjustable about an axis that is situated

in a transverse vertical plane, sucli adjust- 25

ments being adapted to bring the surface of

the table into different planes relative to the
horizontal, and the said riflles being arranged
in a direction oblique or mclined to the said

longitudinal and transverse vertical planes, 30

and means for imparting reciprocatory

movements to the table on lines parallel

with the riffles, substantially as set forth.

In testimony that I claim the above I have
hereunto subscribed my name in the presence 35
of two witnesses.

ilAKRY PICOTTE TAYLOR.
Witnesses

:

A. B. KOHNY,
K. J. McAfee.
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To all rrhoiih it mnji r.nncern:

Be it known that I, Michael Christmann,
a citizen of the United States of America, re-

siding; at Leadville, in the county of Lake and

S State of Colorado, have invented certain new
and useful Improvements in Ore-Concentra-
tors, of whicli the following is a specification.

My invention relates to improvements in

ore-concentrators, and has for oliject to pro-

10 vide an apparatus which, being simple and
efficient, will adequately separate the mineral
from the gangue (hiring one operation, there-

by obviating repeating and consequent use

of elevators and similar appliances and sav-

15 ing time and labor. I attain tliese objects

by the mechanism illustrated in tlie accom-
panying drawings, in the several figures of

which like parts are similarly designated, and
in wliich

—

20 Figure 1 represents a plan view of the ap-
paratus; Fig. 2, a side elevation thereof;

Fig. 3, a vertical longitudinal section there-

through; Fig. 4, an enlarged vertical cross-

section taken along line 4 4, Fig. 1 ; Fig. .5, an
25 enlarged vertical cross-section along line 5 5,

Fig. 1 ; Fig. 6, an enlarged plan view of the

"movement end" of the stationary' frame;
Fig. 7, a .sectional fragmentary end view
thereof; Fig. 8, a sextion along line S S, Fig.

30 7 ; Fig. 9, a fragmentary plan view of part of

the stationary frame and superposed rocker-

arm: Fig. 10, an enlarged fragmentary sec-

tion along the line 10 10, Fig. 5; Fig. 11, a per-

spective view of one of the table-supporting

35 rockers.

.5 represents the bed or base frame, con-
sisting of the longitudinal ]:eams 6 and 6 and
cross-timbers 7, securely bolted together to

fornx a rigid and adequate support for the
40 table, operating mechanism, and ptherparts

of my device. Mounted on frame .5 is the

longitudinally-mcivable table 10, composed
of the linoleum-covered deck 11, securely

braced on girders 12 and suitable cross-

45 timbers 13. To further strengthen the

stnicture and prevent warping, girders 12

may fee lined with metal plates 14, secured
thereto by bolts 15.

Deck 11 is longitudinally divided into two
50 parts 16 and 17, t'.ie former of which is plain

and normally level, while tlie other is pro-
vided with diagonally - extending riffles IS

and inclines toward t!ie lower or gangie-dis-
charge side of tlie table. Riffles IS, which,

55 if so desired, may be made to taper from the

head to the foot end of the deck, terminate a

certain distance from the table's outer edge,

leaving a smooth plane for final separation of

the mineral from the gangue.
Table 10 is, with the exception of its foot or 60

discharge end, provided with upwardly-ex-
tending flanges 19 and surmounted on its

upper edge by a water-trough 20, supported
on suitably-formed brackets 21 and provided
on its outer side with a series of discharge- 65

apertures 22. The table is movahly supported
on two pairs of rockers 23, in,terposed between
it and the stationary frame, each pair of

rockers being connected by a transversely-

extending rod 24. The lower rounded ex- 70

tremities of rockers 23 are supported in coi-

respondingly-shaned dies 25, secured in the
outer and upwardly-extending extremities of

parallel curved rocker-arms 26, which are

mounted transversely of frame 5 in chars 27, 75
centrally secured on the cross-timbers 7.

Arms 26 are connected by tie-rods 28 and a
pivot-rod 29, wliich being secured at their

lowermost point extends beyond the arms and
is mountecl in slots 30 in chairs 27. Lateral 80

deflection of t!ie table is prevented by guide-
plates38, secured to the under side of tne table
and engaging the cuter surfaces of rockers 23.

The upper extrenaties of rockers 23 extend in

inverted dies 31, shaped similarly to those on 85

the curved rocker-arms and rigidly secured
in corresponding positions to suitable parts
of the taLle-fraine.

It Will be observed that the above -de-
scribed crrangement of parts not only per- 90
mits longitudinal movement of the table, but
also allows it to be transversely inchned by
res^son of its being pivotally mounted in

chairs 27 through instrument£,lity of the
pivot-rod 29. 95

1 he transverse inclination of the table is

adjustable by nie£.ns of a short shaft 32, rev-

olubly mounted in a becring 33 on the sta-

tionary frame end provided with a pinion 34
at its inner and a hand-wheel 35 at its outer 100

extreniit}'. Pinion 34 meshes into a seg-

mental gear 36 on the inner extremilj' of

pivot-rod 29, and the vcrious parts may be
lield in any desired position by a set-screw

37, extending through box 33 and enj^aging 105

shfit 32.

During the operation of the de^^nce a rapid
longitudinal reciprocating or vibrating mo-
tion is imparted to the table bj" the mechan-
ism mounted on the upper end of the sta- no
tionary frame and which will now be de-

scribed.
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Eigidly secured to table 10 by nuts 39 is

the forward Ij- and lon^tudinally extending
draw or thrust rod 40, the outer extremity of

hich extends through a spring 41 and an

5 aperture in the extremity of the upper arm
42* of a vertical lever 42, fulcrumed at 43

in a standard 44, which is mounted on the

stationarj' frame 5. A nut 45, screwed onto
the outer extremity of the draw-rod, engages

lo the outer surface of arm 42*, while a second
nut 46 gives tension to spring 41, which forms
an adjustable buffer during the operation of

the device.

Moimted in bearings 47, bolted to the sta-

15 tionary frame, is the transverse shaft 4S,

which carries the cam or wiper wheel 49.

Shaft 48 may receive its rotary motion from
any convement source of power by means of

pulleys 50. The peripheral surface of wheel
20 49 engages the periphery of an antifriction-

wheel 51, revolubly moimted in a slot 52 in

the lower arm 42^^ of lever 42, which extends
along the iimer surface of the end timber 7* of

the stationary frs A headed rod 53 ex-

25 tends through apertures in the lower ex-

tremity of arm 42" and timber 7* and
through a coil-spring 54, its head engaging
the surface of said arm, while a nut 55,

screwed onto its outer extremity, gives ten-

30 sion to spring 54.

During the operation of the device the ro-

tation of shaft 48 will cause the peripheral

projections on the cam-wheel to engage the

antifriction-wheel 51 in arm 42=, which, being

35 forced inwardlj^, impels the opposite arm of

lever 42 to move outwardly, drawing the ta-

ble with it. Spring 54 is at the same time
compressed, with the result that the moment
the projection on the Vvipor-wheel is disen-

40 gaged from the periphery of the antifriction-

wheel the relaxation of said spring will cause

the lever and table to resume theu- original

position. In this manner a rapid recipro-

cating or ^'ibrating movement is imparted to

45 the table, the speed of which muy be regu-

lated by the number of peripheral projections

on wheel 49.

Although the ore may be fed onto the ta-

ble in any suitable manner, I preferably and
50 in order to obtain perfect results make use

of a pan 58, which is mounted on an elevated

platform 55 at the feed end of the table bj-

means of antifriction-balls 57, which, being

interposed between the two, engage corre-

55 spomiingly-shapei! sockets 56, secured to the

platform, and oppositely-located inverted

sockets 59 on the lower surface of the ])!m.-

Two horizontally-arranged eccentrics 60 and
60", extending in correspondingly -shaped

60 sockets 61 on the under surface of the ])an,

are adapte<i to impart an eccentric move-
ment to pan 58 and are to this end secured

to the upper extremities of vertical shafts 62

and 62'', jnomited in bearings 63 and steps

65 64 on the stationary frame. Shafts 62 and

62* are, furthermore, provided \vith bevel
gear-wheels 65, which mesh into correspond-
ing wheels 66 on a counter-shaft 67, mounted
in bearings on standard 71, and which isop-
eratively comiected ^dth shaft 48 by a belt 70
68, passmg around pulleys 69 and 70 on said

shafts. Pan 58, having an outwardly-flaring
peripheral side, is proA'ided with a number
of raditJly-extending rifHes 72 and a central
upwardl}"-extending cylindrical projection 75
32, the upper surface of which is concave to

receive the pulp discharged thereon through
a valve-controlled spout 75 from a super-
posed receptacle 74. By rea.-;on of the ec-

centric motion of pan 58 the pulp overflow- 80
in» the edges of projection 32 will thus be
fed around all parts of the p^n instead of

being discharged therein at one point. Pan
58 is, furthermore, provided with two valve-
controlled discharge-spouts 76 and 77, the 85
lower one, 76, of which being located near the

bottom discharges the heavy and valuable
particles contained in the pulp into a feed-

box 78, mounted on table 10 and having a
nmnber of apertm-es 78*, tlu'ough wluch the 90
material is spread over the surface of the
deck. The upper spout 77, located near the
upper edge of the pan, discharges the hghter
matter or gangue into a launder 79, which
conveys it to a setthng-tank or other suitable 95
receptacle. The classifwing and feeding ap-
paratus thus described in combination \vith

jnx table is subject of a separate application

for patent, Serial No. 284,193, filed October
24, 1905. IOC

The worthless matter or gangue discharged
over the lower or discharge side of the table

falls in a launder 105, placed alongside said

table, and wliich, like Irunder 79, may lead to

a ^ei-tling-tank or other receptacle. A sec- 105

ond launder 1 06, placed alongside launder 1 05,
receives and conveys the silica contained in

the pulp, which, collecthig at one point on the
lower side of the table during the operation of

the device, is discharged over an apron 107, no
which, being hung over the side of the table

and launder 105, raa.y be moved to any de-

sired point.

Having thus described the mechanical con-
struction of my device, its operation is as 115

follows: The pulp being tlischarged from
tank 74 througii spout 75 onto the concave
surface of projection 73 of pan 58, is, as here-

tofore explained, fed evenly along the inner

surface or the pan, in which, l)y reason.of it 120

eccentric motion, re.'-embling tiiat of the ordi-

nary miner's pan.tlie heavy mineral-bearing

particles of the pulp settle on the bottom to

lie discharged thrjjugh spout 76 into the feed-

box 78 on part 16 of the deck. ^Beingsprcad 125

over the smooth jiortion 16 of the table

through apertures 78* in the feed-box, the

matter is separated by reason of the vibrat-

ing motion of the table, the heaviest and
most valuable particles moving along part 16 130
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of the deck to be discharged along its lower
end, while the lighter matter, aided by the
water supplied from trough 20, will flow

over the ritfle;! inclined portion 17 of the ta-

5 ble, the riffles on which progressively catch
thp heavier particles and guide them to the
lower or discharge-end of the table, while the
lighter matter or gangue overflowing the side

of the table falls into launder 105.

10 Although the device has been illustrated

in the drawings as being in a horizontal posi-

tion, it may be preferable while operating
to incline the same from the head to the tail

end by elevating and propping the movement
13 end of the stationary fi'ame.

Having thus described my invention, what
I claim is

—

1. In combination a stationary frame, a
concentration -deck mounted thereon said

to deck having a level portion extending from
end to end thereof and a portion inclining
laterally from said level portion, riffles ar-

ranged diagonally on said mclined portion, a
space being left Ijetween the rear ends of the

:$ nflles and the end of the deck and means for

reciprocating the deck.
2. In combination a stationary frame, a

concentrator-deck thereon, said deck having
a level jwrtion extending from end to end

|o thereof and a portion inclining laterally from
said level portion, riffles diagonally arranged
on said inclined portion, a trough located
along the side edge of said inclined portion,

means foi" spraying water on the outer edge

15 of the level portion, means for feeding the ma-

terial at the upper end of said level portion,
means for reciprocating said deck and means
for inclining said deck transversely.

3. In combination, a stationary frame, a
concentrator-deck mounted to have a recip- 40
rocating movement thereon, a two-armed le-

ver fulcruiried on said frame, a draw-rod con-
nected at one end to said deck and its other
end resiliently connected with the upper end
of the lever, said comiection consisting of a 45
spring and a nut screwed on the draw-rod, a
fi-iction-roller carried by the lower end of said
lever, a wiper-wheel revolubly mounted on
the frame and arranged to engage the said

friction -roller, a spring engaging with the 50
lower end of the lever to hold it in its normal
position and means for adjusting the said

spring.

4. In combination, a stationary frame,
parallel segmental rocking arms fnounted on 55
said frame, a shaft passing through the cen-
ters of said rocking arms, means for rocking
said shaft, a rocker carried by each end of
each rocking arm, a shaft connecting the
rockers on each rocking arm together, each 60

rocker having two rounded portions, one en-
gaging with the rocking arm, a deck resting
on the other rounded portion of each rocker,

and means for reciprocating the deck.
In testimony whereof I have affixed my 65

signature in presence of two witnesses.

MICHAEL CHRISTMANN.
Witnesses

:

James Glynn,
Andrew P. Adolphson.
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To all ivhom it may concern:

Be it known that I, Frederick T. Snyder,
a riiizen of the LTnited States, residing at

Chicago, Oak Park, in the county of Cook
5 and State of Illinois, have invented a certain
new and useful Improvement in Shaking-
Tahle Separators, of wliich the following is a

full, clear, concise, and exact description.

My invention relates to an ore concentra-
10 tor, and has. for its object to provide "im-

proved apparatus for separating magnetic-
ally permeable ores from mixtures of mate-
rials containing such ores; my invention be-

ing more panicularly intended to be used in

15 connection with mixtures of ores or mate-
rials wliich have so nearly the same specific

gravity that they could not ordinarily be
separated by the usual type of shaking table

separator which is dependent for its opera-
20 lion upon the different specific gravities of

the materials worked upon.
For example, where the mixture is com-

posed of materials whose specific gravities

do not differ more than one unit such as a
^5 mixture of feldspar, hornblende, magnetite

and corundum, the ordinary type of shaking
table concentrator is ineffective to separate
any one of these materials from the rest

.

My invention, broadly speaking, contem-
30 plates the application of a magnet to a shak-

ing table concentrator, the magnet being ad-
justed so as to act upon the materials upon
the table to the extent of changing the eifect-

ive weight of the more permeable particles,

3S so that the relative effective weights of the
different materials in the mixture will be re-

adjusted with a view of permitting the sepa-

ration of the effectively lighter particles from
the others.

40 I will describe my invention particularly

by reference to the accompanying drawings,
which illustrate the preferred embodiment
thereof.

Figure 1 is a plan view of the ore concen-

45 trator constructed and equipped in accord-

ance with my invention; Fig. 2 is an eleva-

tion thereof; Fig. 3 is a sectional enlarged
diagram on line 3—3 of Fig. 1, showint; a

portion of the tabic in cross section, together

50 with the materials thereon to illustrate the
readjustment in the relative positions of the
materials which takes place under the influ-

ence of the magnet ; and Fig. 4 is a diagram-

matic plan view of the table showing the dis-

tribution and separation of the materials. 55
Fig. 5 is a detail cross sectional view illus-

trating teeth or ridges upon the pole face o"f

the magnet.
The same letters of reference indicate the

same parts wherever the}- are shown. 60

The concentrating table sjiown in the
drawings, except for the magnet and ixs sup-

porting parts, is a type well known in the

art. The material is fed onto the table a
throuojh the feed box a shown in the upper 65
right hand corner of Fig. 1, from which it is

gradually caused to move along the table to-

ward the other end. Such movement is

caused by the differential reciprocating or

shaking movement of the table produced by 70
the mechanism S of the usual type. The re-

turn movement of the table at the end of its

movement toward the li^ft in Fig. 1 is much
quicker than its return from the movement
toward the right. This differential recipro- 75
eating motion, as is well knowTi, will cause a
step-by-step progression of the materials on
the table toward the left hand end. This
inoveraent may be assisted somewhat by a
slight inclination of the tabic in the same di- 80

rection. The table is also slightly inclined

about its longitudinal axis, so that wash wa-
ter fed to the table through the clear water
box h in the upper right hand portion will

flow do\\7i the surface of the table in the 85

usual manner. Riffles c c are provided upon
the surface of the table, said riffles extending
parallel to the direction in which it is recip-

rocated. As shown, the riffles are succes-

sively longer toward the lower part of the ta- 90
ble, so that their left hand ends are located

in a diagonal line from the upper right hand
corner to the lower left hand corner thereof.

The normal operation of such a table is

that the materials fed onto the table through 95
the feed box a are gradually movetl along the
table parallel to the riffles c c, by the differen-

tial reciprocating or shaking motion which is

imparted to the t.nble by llic mechanism S.

At the same time dressing water flowing 100

across the table transversely' to 'Aw riffles

carries the lighter material over the to])s of

the riffles and downwal'd to the lower edge of

the table. The heayier material, however,
sinks to the bottom of the channels between 105

the riffles and continues its passage ilown the
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table parallel to said riffles. The result is

that tne lighter materials are separated from
those which are heavier, the lighter materials

coming off near the forward end of the table,

S while the heavier materials stay on the table

until they reach the lower end.

As before stated, however, unless there is a
difference of over one unit in the relative spe-

cific gravities of the'materials in the mixture
It) to be separated, such a separation cannot be

properly made in the manner above de-

scribed; and in accordance with my inven-
tion I mount a magnet adjacent to the table

and adjust the same to act upon the mag-
15 netic particles in the mixture of materials, in

such a way as to vary their effective weight,

producing in thi^way a difference in the ef-

fective weight of the magnetic and non-mag-
netic materials sufficient to admit of their

20 separation by the flaking table. This result

may lie obtained,by disposing the magnet m
immediately above the table with its pole

pieces m' m' extending in lines diagonal to the
riffles, with the faces of said pole pieces as

25 close to the surface of the table as practical.

The faces of the pole pieces should be rough-
ened or provided with permeable projections

to establish convergences of the lines of force

toward said poles, since the magnetic par-

30 tides tend to follow the converging lines'of

force.

To decrease the reluctance of the magnetic
circuit, an iron plate m^ may be provided
underneath the table-directly below the mag-

35 net poles.

By the means above described, a series of

narrow areas of magnetic concentration is

established, in lines diagonal to the general
direction of passage of the materials upon the

40 table. The effect of the magnetic field thus
established is that when the materials upon
the table come mthin the influence of said

field, the more permeable particles are so in-

fluenced that their effective weight is changed
45 %vHth relation to the non-magnetic materials,

the permeable particles in this instance rising

to the top of the mixture, where they may be
washed off by the dressing water, while the
less permeable particles remain at the bot-

50 tom and are gradually carried along parallel

to the riffles by the differential shakmg mo-
tion of the table.

In the diagram Fig. 3 I have illustrated the
rearrangement of the materials in the mix-

55 ture which is brought about when said mate-
rials come within the range of influence of the
magnet. The left hand portion of the figure

illustrates the relative positions which the
different materials in tiie mixture will as-

60 sume under normal conditions, while the
right hand portion of the figure illustrates

the relative positions of the materials when
the magnetic particles have been rendered
effectively lighter under the influence of the

65 magnet.

The magnet should not be of sufficient

strength to actually lift the magnetic parti-

cles off thei table or draw them out of the mix-
ture, but simply to overcome tlie force of

gravity to such an extent that in the shaking 70

of the table they will be brought to the top
where they can readily be washed off by the

dressing water.
To give a specific illustration, the ordinary

relative weights of feldspar, hornblende, mag- 75
netite and corundum under water are indi-

cated by the following figures : feldspar, 1 ..50

;

hornblende, 2; magnetite, 4; corundum, 3.

It will be seen that there is not sufficient

difference in the specific gravities of these sev- 80

eral materials to permit of a ready separation

thereof by the ordinary ty})e of shaking table

Concentrator. > With the concentrator of my
invention, however, equipped with the mag-
net, when the materials come within the in- 85

fluence of the magnet, their apparent or ef-

fective weights under water become as fol-

lows: feldspar, 1.50; hornblende, 1.50; mag-
netite, 1.50; corundum, 3. That is to say,

the corundum is now the heaviest material 90
in the mixture, and there is a difference of

one and a half units between its specific

gravity and the apparent or effective sj)ecific

gravity of either of the other materials;

whereas without the magnet the magnetite 95
would be heavier than the corundum, but
not enough heavier to permit of satisfactory

separation bv the shaking table. Such a

mixture of feldspar, hornblende, magnetite
and corundum may therefore be separated 100

b}^ means of my concentrator as above de-

scribed, the feldspar, hornblende and mag-
netite under the influence of the magnet be-
ing raised to the top of the riffle by the shak-
ing of the table, and washed from the riffles 105

by the dressing water, coming off at the
lower edge of the table in the zone riiarked

M, while the corundum will be carried along
to the lower end of the table where it will

filially come off in the zone marked C. no
Under present methods of operation, the

different minerals to be separated are also

foimd associated with large quantities of

silica or other barren rock, usually equaling
from three to ten times the weight of the 1 1 s

mineral. The present practice consists in

putting the ore over a wet shaking table

which separates the gangue from the mineral.

The mineral is then dried and put through a

magnetic separator for the separation of the 1 20

different minerals. In my present form of

apparatus these second and third steps are

avoided, as the material is separated mag-
netically at the same time that the mineral
is concentrated out of gangue. It will be 125

seen that the operation of the magnet inter-

feres in no way with the concentration of the

minerals from the gangue. The paths taken
by the different materials are illiistnitcd in

Fig. 4, the zone marked F being that occu- 130
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pied by the feldspar, which in the illustration

selected is tlio ganjjue material. The path
of the magnetite is indicated at M, and the

path of the corundum is indicated at C A
5 trough is provided along the lower side of the

table, and is divided into tliree compart-
ments d' dr d?. The compartment J' is adapt-
ed to receive the feldspar or other light sili-

cates and convey the same to a suitable re-

10 ceptacle e; similarly the compartment d- re-

ceives the magnetite or other magnetic par-

ticles, and conveys tlie same to a box 't',

while the heaviest non-magnetic material,
such as corundum, is conveyed by the com-

1 5 partmeat d^ to a box c'.

Having thus described my invention, I

claim:
1. In a concentrator, the combination

with a transversely-inclined shaking table

2o having longitudinal channels thereon, of

means for feeding a mixture of magnetic and
non-magnetic minerals and gangue to the
head of the table, means for imparting a
differential reciprocating motion to the table

25 parallel to said channels in a direction to

cause a travel of the mixture toward the
foot of the table, means for flowing water
across the table transversely to said chan-
nels to remove the gangue from the mix-

30 ture, and a magnet suspeiided above the
table near the foot thereof and adapted to

exert a lifting force upon the magnetic con-
stituents of the mineral concentrate, suffi-

cient to cause said constituents to be washed
35 by the water across said channels into a path

divergent from the remainder of said con-
centrate.

2. In a concentrator, the combination
with a table, of means for feeding materials

40. to be separated to said table, means for agi-

tating said table to pass said materials grad-
ually along the table longitudinally thereof,

a magnet having pole pieces above the table

close to the surface tliereof, said pole pieces

ilS extending across the table to the lower
lateral edge thereof in a direction diagonal
to the direction of passage of materials along
the table, and means for flowing water across

the table, substantially as set forth.

50 3. In a separator for mixtures of materials
of different magnetic permeabijity, but of

nearly the same specific gravity, the combi-
nation with a transversely-inclined table and
means for feeding the mixtures of materials

55 in a thin Ia3'er upon the table, a series of low
obstructions extending longitudinally upon
the table, means for imparting a differentiaJ

reciprocating motion to said table in a direc-

tion to cause a gradual movement of the
63 materials along the table substantially paral-

lel to said obstructions, means for establish-

ing a flow of water across the table at an an-
gle to said obstructions, and a magnet adapt-
ed to act upon the materials upon said table

65 to the extent of changing the effective weight

of the more permeable particles relative to

the weight of the other materials, whereby
the materials having the lughest" effective

weight rise above the level of the other ma-
terials and are washed over said obstruc- 70

tions by the water, and so separated.

4. In a concentrator, the combination
with a table having longitudinal riffles there-

on, of means for feeding materials to lie sepa-

rated to said table, means for imparting a dif- 75

ferential reciprocating motion to saitf table

in a direction substamially parallel to said

riffles to cau.se a net travel of the material

along the channels between said riffles, means
for flowing water ' across the table trans- 80

versely to the riffles, and a magnet suspended
above the table adapted itf exert a lifting

force upon the magnetic particles sufficient

to enable said particles to be washed by the

water across the riffles, whcrel)y said mag- 85

netic particles are .separated frorti the heavy
non-magnetic materials.

5. In an ore-concentrator, in combination,
for effecting selective separation of various
mineral values and gangue, a table having a 90

riffled top slightly inclined from the hori-

zontal, means for supplying a flow of water
over said table-top, means for feeding onto
the higher part or the, table-top the mixed
materials to be separated, mechanism for 95
differentially agitating said table-top, and a

source of magnetic influence of limited in-

tensity so arranged that such of said mate-
rials as are of like specific gravity but diverse

magnetic properties will have their flotation 100

differentiated wliile passing tlirough the
magnetic field and will be resultantly dis-

persed and isolated from each other, sub-
stantially as specified.

6. In an ore-concentrator, in combination, 105

for effecting i^elective separation of various
mineral values and gangue, a table having a
riffled top slightly inclined from the horizon-
tal, means for supplying a flow of water over
said table-top, means for feeding; onto the no
higher part of the table-top the mixed mate-
rials to be separated mechanism for differen-

tialh' agitating said table-top, and an electro-

magnet of limited intensity so arranged that
siich of said materials as are of like specific "S
gravity but diverse magnetic properties will

have tneir flotation differentiated while pass-

ing through the magnetic field and will be re-

sultantly dispersed and isolated from each
othe^, substantially as specified. 120

7. In an ore-concentrator, in combination,
for effecting selective separation of various

mineral values and gangue, a tabic having a
riffled top slightly inclined from the horizon-

tal, means for supplying a flow of water over 125

said table-top, means for feeding onto the
liigher part of the table-top the mixed mate-
rials to be separated, mechanism for differen-

tially agitating said table-top, and an elec-

tromagnet of limited iiitensity suspended *3°
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slightly above the water-current flowing over
said talile-top and arranged so as to facilitate

the flotation ami resultant isolation of such of

said materials as are of like specific gravity

5 with others but of higher paramagnetic prop-
erties, substantially as specified.

8. In an ore-concentrator, in combination,
for effecting selective separation of various
mineral values and gangue, a longitudina'Uy

10 movable table having its top slightly incUned
from the horizontal and provided with a series,

of longitudinal riffles successively increasing
in length from the upper t oward the'loweredge
of said table, means for supplying a flow of

IS water over said table-top from its upper to-

ward its lower edge, means for feeding onto
the liigher part^of the table-top above the
shortest riffle the mixed materials to be sepa-
rated, mechanism for imparting differential

2o reciprocating movement to saiil table, and a
source of magnetic influence of limited inten-

sity so arranged that such of said materials as

are of like specific gravity but tliverse mag-
netic properties will have theirflotationdiffer-

25 entiated while passing through the magnetic
field and will be result antly dispersed and
isolated frcmi each other, substantially as

specified.

9. In an ore-concentrator, in combination,
50 for effecting selective separation of various

mineral values and gangue, a longitudinally
movable table having its top slightly inclined

from the horizontal and provided with a series

of longitudinal riffles successively increasing

35 in length from the upper toward the lowei
edge of said table, means for feeding onto the
higher part of the table-top above the short-

est riffle the mixed materials to be separated,

mechanism for imparting differential recip-

rocating movement to said table, and an elec- 40
tro-magnet of limited intensity so arranged
that such of said materials ao are of like spe-

cific gravity but diverse magnetic properties
^Till have their flotation differentiated while
passing through the magnetic field and will 45
be resultantly dispersed and isolated from
each other, substantially as specified.

10. In an ore-concentrator, in combina-
tion, for effecting .selective separation of va-
rious mineral Tallies and gangue, a lon^itudi- 50
naUy movable table having its top slightly

inclined from the horizontal and provided
with a series of longitudinal riffles successively

increasing in length from the upper toward
the lower edge of said table, means for sup- 55
pMng a flow of water over said table-top
from its upper toward its lower edge, means
for feeding onto the higher part of the table-

top above the shortest riffle the mixed mate-
rials to be separated, mechanism for impart- 60

ing dift'erential reciprocating movement to
said table, a'nd an electro-magnet of limited
intensity suspended slightly above the water-
current flowing oi-er said table-top and ar-

ranged so as to facilitate the flotation and re- 65
sultant isolation of such of said materials as

are of like specific gravity with others but
of liigher paramagnetic properties, substan-
tially as specified.

In witness whereof, I hereunto subscribe 70
mv name this lOth'dav of October A. D.,

1904.

FREDERICK T. SNYDER.
Witnesses

:

De Witt C. Tanner,
WiNFIELD W. Leach.
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To aU whom it may concern:
Be it known tliat I, Ulysses S. James, a

citizen of the United States, residing at New-
ark, in the county of Essex and State of New

6 Jersey, have invented new and useful Im-
provements in Ore-Concentrators, of which
the following is a specification.

Tliis invention relates to ore concentrators.
The present invention is of the same gen-

10 eral iype as that disclosed in my pending
application, S'erial Number 263,064, filed

Ma}' 31, 190.5. Tlie present concentrator pos-
sesses all the advantages possessed by that
covered in said application.

15 An ore concentrator made in accordance
with my invention involves a longitudinally
or endwise reciprocatory table. Tlu.s table

is made up of two sections, one of which is

the concentrating portion proper, while the
20 other of which constitutes a slime pan.

There is some concentration done on or in

the slime portion or pan, but the major part
of the concentration is performed upon said

concentrating portion, for which reason such
25 designation has been adopted. By virtue of

the slime portion I am enabled to save min-
eral values in the slime delivered into or onto
said slime portion, a proceeding which has
heretofore, so far as T am aware not been

30 possible. The gangue or refuse matter is

discharged over one edge of the concentrat-
ing portion of the table, while the concen-
trates saved from the slimes are discharged
over such edge immediately back of the place

35 of tli.scharge of the gangue.
I have briefly alluded to the construction

of a table embracing my invention. In the
drawings accomjianying and forming part of

this specification. T show one simple adapta-
40 tion of said table, whicii to enable those

skilled in the art to practice said mvention, I

will set forth in detail in the following de-

scription, while tlie novelty of said invention
will be included in tl\e claims succeeding

45 said description. The table is of such char-
acter that it is not subject to vertical vibra-
tion: it and the parts upon which the table is

mounted are strongh" braced.
The invention has other objects and ad-

50 vantages which with the foregoing will be
hereinafter treated at length.

Referring to the drawings, Figiire 1 is a
top plan view of an ore concentrator involv-
ing my invention. Fig. 2 is a longitudinal

55 sectional view of the same, the section being

on the line 2—2 of Fig. 1 . Fig. 3 is a trans-

verse sectional view, the section being on the

line 3—3 of said Fig. 1. Fig. 4 is a side ele-

vation of the table. Fig. 5 is a top plan view
of a supporting frame. Fig. 6 is a transverse 60

sectional view on the line 6—6 of Fig. 5.

Fig. 7 is a detail view in perspective of a re-

inforcing or stiffening member. Fig. 8 is a
sectional elevation showing part of the table

and a supporting member. Fig. 9 is a view 65

of the parts shown in the preceding figure,

the section in Fig. 9 being in a plane at right

angles to that of Fio;. S. Figs. 10 and 11 are

face and top plan views of a bracket, herein-

after more particularly described and show- 70

ing also a portion of a bed.

Similar numerals refer to like parts

throughout the several figures.

My improved concentrator involves a

suitable table upon which the concentrating 75

is done. I have shown an advantageous
form of table in the drawings, the same being
denoted in a general way by 2. In the

present case the table consists of two sections

as 3 and 4. As the greater part of the con- 80

centration of the ore is performed upon the

portion 3 of the table, I will designate the

same as a concentrating portion, although
from what has been herembefore stated it

will be understood that the slimes are profit- 85

abl)' worked over or concentrated upon the

slime portion 4. The two sections are con-

nectecl in a flexible manner, the hinge lying

between the two being denoted in a general

waj^ by .5 and as represented best in Fig. 1 , 90

said hmge or dividing line is oblio[ue to the

line of motion of the table, such line of mo-
tion being longitudinal. I' have not shown
any means for longitudinally reciprocating

the table 2 for the same constitutes no part 95

of the present invention, Tliis particular

mechanism may be of any desirable kind and
may be of substantially the same tjqie as

that now general!}' in use which is adapted to

give to the table initially on its \ forward 100

stroke a slow movement, and finally, or on
the completion of such stroke, an accelerated

motion to drive the mass on the table for-

ward. On the return stroke of the table

such mechanism will cause first a rapid and 105

then a slow motion of the table so that the

mass on the table will be retained in its ad-

vanced position.

The table as shown best in Fig. 2 imdudes
in its make-up a series of longitudinally ex- lio
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tending slats as 6 covered with some suitable

material as 7 upon which the concentrating

is done. Tlie material 7 may be, for ex-

ample, linoleum. T+ie longitudinally ex-

6 tending slats 6 are crossed on their under
side's by cross bars as 8, the slats and cross

bars being usually made of wood, whereby
the table can be made inexpensive!}' while it

is sufficiently strong and .stable to withstand
10 the hard usage to which a table is put.

Some of the cross bars S, as clearly shown in

Fig. 1, are intersected by the hinge or divid-

ing line .5. Those cross bars 8 which are lo-

cated directly under or form part of the con-

16 centrating portion 3 of the table are sub-

jected to xmusual stress which tends to dis-

tort or break the same. To prevent dis-

tortion of these particular cross bars, I pro-

vide stiffening or reinforcing members in

20 connection therewith, and these stiffening pr

reinforcing members may be of any desirable

character, although they are shown as being
of channel form as indicated in Fig. 7. ^The
reinforcing members 9 may consist of sheat

25 metal properly shaped, or they may be in the

form of castings to closely fit the cooperat-

ing cross bars and to be uniteil thereto m any
desirable manner. They may be held in

place by a driving fit or by friction or posi-

30 tive means may be provided for holding

them in assembled relation.

That part of the concentrating portion 3 of

the table to the right of the hinge line 5 in

Fig. 1 is upwardly inclined from said hinge

35 line and the latter constitutes the base for

said upwardly inclined or concentrating por-

tion. In addition to this upward inclina-

tion of the concentrating portion, the latter

is also oblique to the line of motion of the

40 table. The angularity of such concentrating
portion may be varied to adapt the table to

the particular character of ore being worked
and I will hereinafter describe a simple
means for securing this adjustment.

45 The feed box for supplying pulp onto the

table may be of any desirable character and
may be mounted in anj' suitable way. For
this piu-pose, I have shown a feed box 10 as

fastened in some convenient way to the

50 slime portion or pan of the table, and as

crossing the hinge line between said shme
portion and the concentrating portion of the

table, whereby the pulp is delivered directly

onto the head end of the table so that when
55 it strikes the table it can be advanced there-

along and can be also stratified, the mineral
values in the mass which are the heavier
settling to the bottom of the mass or directly

onto the top 7 of the table. The slimes are

60 carried ' inti) the slime pan 4 by reason of

their semi-fluid condition assisted by the
wash water.

The pulp is introduced onto the head end
of the table or sid)stantially thereat at the

66 junction between the two portions of the

table. When the table is vibrated the mass
of pulp thereon will become stratified, the
hea\T.est particles being at the bottom of the
pulp 'and the others being in superposed or-

der in accordance with the specific gravities 70

of the particles formmg them, the gangue
being on top. On the movement of the
table, the pulp is advanced toward the tail

thereof and the several constituents in which
the pulp has been separated are moved cross- 75

wise of the table or toward the front thereof,

the gangue moving more rapidly than the

other materials. The gangue is, therefore,

carried toward the front edge of the table

and is discharged thereover between the 80

dividing or hinge line 5 and the tail of the

table. The mineral values are carried to-

ward the tail of the table with less lateral

movement than the gangue, owing to their

greater density and are discharged over the 85

front of the table and over the tail end
thereof.

The wash water is supplied to the table

along a line oblicjue to the line of motion
thereof and any suitable means niay be pro- 90

vided for this purpose. For furnislung the
wash water I represent a pipe 1 1 extending
along the angular portion of the upper or

rear edge of the table which angular edge as

shown in Fig. 1 is at an acute angle to the 95
hinge line 5. Extending longitudinally of

the table are parallel riffles as 12 which cross

the hinge line 5. These riffles extend in the

direction of line of motion of the table and
are comparatively shallow .so as not to re- 100

tard the lateral motion of the gangue after

the same has been separated from the min-
eral values.

Along the rear of the table is extended a

ledge as 13 whidi connects with the ledge or 105

flange 14 extending across the head end of

the table, the flange 14 having its front end
deflected upon a forward angle and extend-
ing into the ledge or flange 15 running along
the slime portion of the table. The free end lio

of this ledge or flange 15 extends short of the
slime portion so as to provide an outlet as 16

for the mineral values concentrated from the
slimes wliich particular mineral values are

discharged over the front of the table imme- 115

diatel}' behind the gangue, the gangue being
delivered over the front of the t^ble at a

point commencing with the dividing line 5

and ending at a point betw een the same and
the tail of the table. Extending across the 120

table diagonally thereof is a ridge as 17 lo-

cated in tlie present instance uiion the slime

porli<m 4. This ridge 17 extends approxi-

mately from the rear liead corner of ,the

table to the front edge thereof sLd)stantially 125

centrally of the length of said front edge and
near the hinge line 5. The ridge 17 with the

flanges 14 and 15 present the marginal por-

tion of the slime pan wiiicli has the outlet IR.

The ridge 17 has oppositel}' inclined faces as 130

J
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18 and 19 both diaf^onal to the hne of motion
of the table. The face IS constitutes really

the concenlratino; or eU'eclive part of the

slime pan and is wider than the face 1 9 ; it ex-

5 tends upward toward the apex of the ridge

17, while the face 19 extends downward from
said ridge. This ridge 1 7 prevents the coarse

material from entering the slime pan al-

though it does not prevent the slimes from
10 entering said pan owing to their character.

The upper surface of the ridge or flange 15,

which in the present case is horizontally dis-

posed, merges into the inclined face 18 as

clearly indicated in Figs. 1 and 2. The
15 wash water and the water in the slimes con-

tained within the slime pan 4 is in a quiet or

still condition so as not to offer any resist-

ance to the flow of the slimes into said slime
pan.

20 When the slimes enter the slime pan the
mineral values therein gravitate toward the
bottom of the liquid ana on the forward mo-
tion of the table are prf)jected onto the in-

clined surface 18. The ridge 17, however, of

25 which said inclined surface forms a part, pre-

vents the mineral values which nave de-

scended in the slimes from being washed
over the top of the ridge and this result is

aided by the wash water flowing over the top
30 of the ridge. The mineral values in the

slimes are after precipitation projected on
the forward motion of the table onto the in-

clined surface and are not carried thereover
as previously set forth, but they are moved

35 along said inclined surface and are directed
through the outlet 16. The wash water
free of mineral values and mixed witli tailings

or refuse from the slime pan passes over the
front ledge 15. By the provision of the

40 slime pan I am enabled to save mineral
values in slimes which have not heretofore
been saved with concentrating tables as ordi-

narily constructetl

.

The framing for supporting the table 2

45 may be of any desirable character, although
in Figs. 4 and 5 I have represented an ad-
vantageous form of framing and the same
involves in its make up a stationary member
denoted in a general way by 20 and a swing-

60 ing member as 21, the swinging member be-
ing hingedly mounted and being directly a,s-

sociated with the concentrating portion 3
of the table l)y virtue of which the angular
adjustment of said concentrating portion

55 Jiiay be readily obtained. Tlie portion 20,
as best shown in Fig. 5, comprises two
stringers, each denoted liy 23, which con-
verge toward the tail of the table. These
stringers are prevented from inward motion

60 by the cross beams 24 fitted between an<l

suitably .secured to the same, while outward
motion of the two stringers is preventetl b}'

tlie tie rods or liolts 25 of any desirable num-
lier. The two stringers 23 are cut away be-

65 tween their ends as shown for example in

Fig. 4 and the diagonally disposed strut or
brace "26 rests on the top of the cut away
portions and bears near its opposite ends
near the forward ends of shoulders produced
by said- cut away portions. The upper face 70

of the brace or strut 26 is flush with or in the
same horizontal plane as the upper surface of

the deeper parts of the two stringers. (See

Fig. 4). This brace extends in the direction

of the hinge line 5 and is located immediately 75

under said line so as to prevent the table tip-

ping in the direction of the said line. In ad-

dition to this the brace also strengthens the

bed or foundation frame and provides a

means for upholding certain links. The 80

hinges, each designated by 27, are also sus-

tained by this brace 26, the hinges uniting

the two sections of the frame or bed of the

table. The axes of the several hinges 27 are

alined and are in a vertical plane intersecting 85

the hinge line 5. The hinge member 21 of

the bed or foundation frame, is shown as

composed of two steel or other metallic bars,

teach designated by 28 and which extend in

the same general direction as the stringers 90

23, as illustrated in Fig. 5. Between the two
bars or channel irons 28 the cross braces 29

extend, said cross braces having heads at

their opposite ends fitted within the chan-
nels of said bars 28 and bolted or otherwise 95

suitably fastened to the webs thereof. These
cross braces or bars 29 prevent lateral mo-
tion both inwardly and outwardly of the two
bars or channel irons 28. On the upper side

of the two cross pieces 24 at the left in Fig. 5 lOo

rest^ and is .suitably fastened a beam 30, the

upper face of wliicn is in the same horizontal

plane as the upper face of the obliquely dis-

posed brace or strut 26, the two parts last

mentioned abutting against each other in or- 105

der to further strengthen the structure.

I flexibly support the table 2 in an advan-
tageous manner so that it will not be suscep-

tible to shocks or jars, but on the contrary
will run smoothly and noiselessly. This re- 110

suit 1 accomplish by links of a novel charac-

ter extending between the table and the l)ed

or foundation piece for the table which, as

will l)e understood, comprises stationary and
hinged sections as 20 and 21, i-pspectively. 115

.There are two series of these links^ one series

extending between the stationary member
20 and the table, and I will designate each in

a general way by 31, while the other series,

each of which I will designate in a general 12C

way by 32, extends between the swinging
member 21 and said table. All of the links are

of the same general character so that a de-

tailed description of one will suHice for the re-

mainder, and in this connection particular 125

reference may be had to Figs. 8 and 9, where-
in one of the links which extends between
the jnember 20 and the table is shown in de-

tail. In these two figures, I have showni a

way of ccmnecting the links with the re.spec- 130
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tive parts. The links shown in these two
figures involve a bod}' portion as 33 made of

some suitable stiff material as wood to pre-

vent upward displacement of the table and
5 flexible strips as 34 extending from the op-

posite ends of said wooden body. These
flexible strips 34 may be of any suitable ma,-

terial, rubber belting so known being quite

suitable for the purpose. The strips 34 are

10 set into notches or slots in the opposite ends
of the wooden body and are fastened to the

latter in some suitable way as by rivets.

Th^ upper flexible strips 34 are fitted flat-

wise against one of the side faces of the re-

15 spective cross bars 8 and laid against the

flc.xil)le strips are facing pieces as 35 of wood
for example, bolts 36 serving as a suitable

means connecting the facing members 35,
vipper flexible strips 34, and cross bars 8.

20 The lower strips 34 are fitted between the
sections of clamps as 37, the sections of

which are held together by bolts or any other
suitable manner, and one section of each of

which clamps is fastened to the sections of

25 the stationary bed or foundation member 20.

AVith respect to the series of links 32 they
are connected at their upper ends with the
angularly adjustable or concentrating por-

tion of the table 2 exactly as are the upper
30 ends of the links 31 connected with the slime

portion of the table. The links 32, however,
are connected at their lower ends adjustably
with the swinging section 21 so that should
there be any imperfection in the irons 28, such

35 imperfections \vill not prevent the concen-
trating portion of the table from being
brought to an absolutely horizontal po.sition

when the table as a wKoIq is set up. The
lower flexible strips 34 of the links 32 are held

40 in place by clamps as 38 forming parts of

brackets as 39 supported for vertical adjust-

ment by the sides of the swinging member
21. In the bodies of the several brackets 39
are formed vertically disposed longitudinal

45 slots through which screws as 40 are passed
(see Figs. 10 and il) bj- which vertical ad-
justment of the several brackets can be ob-
tained, this being accomplished by loosening
up the screws. After the adjustment is se-

50 cured it can be nu^intained by tightening up
the screws. To facilitate the elevation of

the respective brackets they may be pro-
vided, as shown in Fig. 11, with heads as 41

which overhang the upper edges of the sides

55 of said member 21, and through which are

tapped adjusting screws as 42 to engage said
sides.

Any desirable means may be employed for

elevating or lowering the swinging section 21

60 thereby to regulate the angular position of

the concentrating portion 3 through the in-

tervention of the inteinuHhate links 32 as

will now appear. Suppoited by suitable

bearings upon the stringers 23 near the tail

end of the table is a shaft as 43 having at one 65

end thereof a worm-gear as 44 meshing with
a worm as 45 on the shaft 46, said shaft being
provided with a head as 47 at one end, as

shown in Figs. 4 and 5. By tiu-ning the head
47, the shaft 46 and consequently the shaft 70

43, through the intermediate worm gearing
described, can be turned so as to carry cams
as 48 and 49 against the outer cross bar 29 to

angularly adjust the concentrating portion 3

of the table. The cam 48 has a greater 75

throw than cam 49, as it is necessary to ele-

vate the rear side of the table slightly more
than the front side of the table to preserve
the obliquity to which I have herembefore
referred. The shaft 46 is shown as sur- 80
rounded by a spring 50 bearing at its ends
against the head 47 and against the bearing
for said shaft, the spring serving to positively

prevent backward motion of the two shafts,

while the table is in action. Were not the 85

spring present the two shafts would be
turned backward while the table is in mo-
tion, and thereby affect the adjustment of

the concentrating portion thereof.

The table invohang my invention com- 90

prises really main and auxiliary concentrat-
ing portions. Practically the major part of

the concentrating is done upon the mam por-
tion. In other words, the pulp or heavier
material is worked over on this main concen- 95

trating portion, while the finer particles mak-
ing up tne slimes are worked on the auxiliary

f>ortion. Both portions of the table, there-

ore, are simultaneous in action. The main
or concentrating portion 3 of the table has 100
between the ridge 17 and the hinge line 5 a
horizontal portion 3', as shown clearly in

Fig. 1 on which the material when it is first

delivered onto the table can freelj^ spread
out, this insuring the clean separation of the 105

gangue from the mineral values.

What I claim is:

1. An endwise reciprocatory ore concen-
trating table having a concentrating portion
flexibly joined along a line diagonal to the 110

line ox motion of the table and a slime por-
tion, the concentrating portion being adapt-
ed to concentrate the pulp and the slime por-
tion being adapted to receive the slime from
the pulp and having an inclined ledge ex- 115

tending obliquely thereacross, provided with
a face inclined upward toward the tail of the
table and oblique to the line of motion ^here-

of combined with means for adjusting said

concentrating portion angularly with respect 120

to the slime portion.

2. An endwise reciprocatory ore concen-
trating table having a concentrating portion
flexibly joined along a line diagonal to the

line of motion of the table and a slime por- 125

tion, the concentrating ])orti(>n being adapt-
ed to concentrate the ])ulp and the slime por-

tion being adapted to receive the slimes, said
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slime portion having a ridge extending angu-
larly across the same, said ridge having an
inclined face oblicjue to the line of motion
and upwardly inclined toward the tail of the

5 table, said slime portion also having means
to hold the wash water supplied thereto sid)-

stantially in a quiet condition combined with
means for angularly adjusting said concen-
trating portion with respect to the slime ppr-
tion.

3. An ore conceniraling table having a

concentraiing portion and a slime portion,

the concentrating portion being adapted to

concentrate the pulp and the slime portion
5 to concentrate tlie slimes, said slime por-

tion havhig a ridge extending angularly
across t he same provided w it h an inclined

face obli(iue to the line of motion of the table

and upw ardly inclined tow ard the tail of said

table, said slime portion having flanges ex-

tending along the head and front thereof,

the front flange merging into said inclined

face and extending short of the apex of the
same to provide an outlet for mineral values

5 between said front flange and the apex of

said inclined face.

4. The combination of a supporting bed
involving a stationary ai^d a swinging mem-
ber, a concentrating table involving two
flexibh' related sections, and supporting
links connected ilexibly with the sections of

the stipporting bed and with the sections of

the table.

5. The combination of a supporting bed
5 involving a siaiionan,' and a swinging sec-

tion, a concentrating lable comprising flexi-

bly related sections, and supporting links

extending between the sections of the table

anil the sections of the supporting bed.
fi. The combination of a supporting bed

involvmg a scationarN' and a swinging mem-
ber, a concentrating table involving two
flexibly related sections, supporting links

extending between one of the sections of the
5 table and said swinging member, and sup-
porting links extending between the other
section of the table and the stationary mem-

ber and adjustably connected i\ith the

latter.

7. The combination of a bed or foundation 50

member composed of a stationary- pare and a
swmging pan, links composed of stiff bodies

and flexible strips extending oppositely

therefrom, the lower strips being connected
with said stationary' part, other links also 55
composed of stiff bodies provided with flexi-

ble strips at opposite ends of the same, the
lower strips being adjustably connected to

said swinging part, and a table composed of

flexibly related sections connected respec- 60

lively with the two upper series of flexible

strips.

8. The combination of a bed or foundation
member composed of a stationary part and a
swinging part, links composed or stiff bodies 65

and flexible strips extending oppositely
therefrom, the lower strips being connected
with said stationary part, other links also

composed of stiff bodies provided with flexi-

ble strips at opposite ends of the same, the 70

lower strips being adjustably connected to

said swinging part, hand operated mechan-
ism for raising and lowering said swinging
part and a table composed of flexibly related

seciioris connected respectively with the up- 75

per series of flexible strips.

9. The combmatipn of a bed or foundation
piece consisting of a stationary part and a
swinging part, a table composed of flexifjl}'

related sections, supporting links connected 80

with the sections of the table and with the

parts of said bed or foundation member, a

shaft provided with cams, having different

throws, to actuate said swmging part, and
hand operated mechanism for turning said 85

shaft.

In testimony whereof I have hereunto set

my hand in presence of two stibscribing wit-

nesses.

ULYSSES S. JAMES.

Witnesses

:

Chas. S. Hyer,
Heath Sutherland.
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To all whom it may concern:

Be it known that I, John D. Koiilmanx, a

citizen ol' the Tnited States, resitlint; at Mil-
waukee, in the county of Milwaukee and

5 State of ^^ i.sconsin, have invented certain

new and useful Improvements in Concentrat-
ing-Tables, of which the following is a speci-

iication.

My invention relates to an improvement in

10 concentrating tables, ami the object is to pro-

vide a table for separating, mechanically, the
various minerals, (.liiTering from each other in

specific gravity-, from the rock bearing said

minerals, the rock having been previously

15 crushed and reduced to a size best suited for

the jnirpose.

\\ ith the foregoing objects in view, my in-

vention consists in a table having either a
smooth or riffled surface, resting upon suit-

20 able supports, capable of being adjusteil from
a horizontal to a tilting position and adapted
to receive a reci])rocatory motion from the
end and side whereby the operator is enabled
to obtain at will, a motion ranging from a

55 straiglit-wa\' thrust of variable magnitude
in the (Hrection of tlie length of the table,

witliout side thrust, to a straight-way thrust
of variable magnitute at the head end, at the
tail end, at both head end and tail end or a

30 combination of either, or both, with the mo-
tion in the direction of the length of the table,

tlie various coinl)inationsresulting in motions
ranging in direction from 0° to 90° with the
(Hrection of length of table, any given setting

35 producing a motion of ILxed angularity.
My invention further consists in certain

novel features of construction and combina-
tions of parts which will be hereinafter de-
scribed anil pointed out in the claims.

40 In the accompan^'ing drawings, Figure 1

is a plan view, Fig. 2 is a side elevation, Fig.

3 is an end view, Fig. 4 is an enlarged plan
view of the driving gear or head motion.
Fig. 5 is a sitle view of the latter figure on the

45 same scale, and Figs. 6 and 7 are views of two
forms of riffles.

A, represents the base or bed of tiie ma-
chine, and B is the table resting upon s.ip-

ports 1, l.four or si.\ in luimber. The ends
50 of these supports are splierical and rest in

correspondingly shaped sockets 1^, 2, on the
lower siu'face of the table, and similar sock-
ets 3, 3, located respectively on the base or
bed, and on a l)ar .") on the reai' side of the

55 machine, thereb}- permitting any given point
on the table to descrihe a circle, its surface

remainhig a horizontal or inclined plane
The bar 5 is provided on its lower surface

with oppositely inclmed blocks 6, 6 with their

inclining surfaces inward or toward each so
other, and these blocks rest upon oppositely

inclined wedges 7, 7, whicii are capable of be-

ing simultaneousl}- thrust outward to raise

the edge of the table beneath which they are

located, or inward to lower it by swinging the $5
hand lever S on its pivot 9, it being comiected
on ojjposite sides of its pivot or fulcrum to

the wedges by means of connecting roils 10,

10. Stationarj- abutments 1 1 , 1 1 on the base
or bed prevent endwise movement of the bar 70
5 by confuiuig the latter between them. In
this wa}-, the operator is enabled to tilt the

table more or less by actuating the hand
lever S governing the position of the wedges,
the supports 1,1, two or three in number on 75
the opposite side of the machine serving as

the fulcrum, while this adjustment is made
or taking place.

The head motion and driving gear for im-
parting endwise and lateral motion to the so
table will now be described. .\ main drive

shaft 15 is journaled in boxes 16, 16 at the
heail end of the table, which end by the way
is marked H to distinguish it from the tail

end, which is marked T. Fast anil loose g5
pulleys are locateil on one end of the shaft 15,

and a crank disk IS on the opposite end.
This crank disk has a wrist-pin 19. A sec-

ondary shaft 20 parallel with shaft 15 is jour-

naled a short distance therefrom at the head 90
end of the concentrator, and this secondary
shaft is provided with a weighted or balanced
lever 21 at one end. This lever has on the

shaft side a planed slot 22 extending from the

points D to E, saiil slot receiving the wrist 95
pin 19, and a sliding block 23 wdiich latter

fits and slides in the slot whilc'the wrist pin

turns in it, the block being bored to fit the
wrist or crank pin aforesaid. Tlie opposite

side of this lever 21 has a bevel-gear or sejj- 100
ment 24 cast or fastened thereon concentric

with its axis. The opposite end of the shaft

has a crank 25 with aT-slot or dove tail slot

26 forme<l therein which permits the setting

of the crank pm 27 at dead center, at the los
outer periphery or at any intermediate point,

and from this crank pin the connecting rod

2S extends to the table whereby endwise
motion is imparted thereto.

From the foregoing it will be seen that sis no
the main shaft revolves and when the sliding

block 23 and wrist-pin 19 are in the position
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indicated at E a slow iiiotion is being trans-

mitted to the table, but wlien at D a quick

return results.

Running at right angles to the niain shaft

5 and parallel to the table is the auxiliary shaft

30, it being journaleil in suitable bearings

31, 31. At the tail end of the machine this

shaft is provided with a crank 32 sirnilar to

the crank 25 previously described, while near

10 its opposite end it is provided with a bevel-

eear 33 which meshes with the teeth of the

bevel-gear 24 of the secondary shaft 20 from
which it derives its motion. From the crank

32 a connecting rod 34 extends to the tail end

15 of the machine, while near the head end of

the table, either an eccentric or a lever 35 is

secured on tlie shaft 30 which also transmits

motion to the table at the head end in a side

direction througli the connecting rod 36.

§0 A spring 36'' mounted on the connecting rod

36 serves to prevent undue pounding. The
three connecting rods 28, 34 and 36 transmit

the three motions to the "table from the two

crank disks and the eccentric or lever, and as

25 these cranks make only a part revolution

they produce an oscillating effect.

From the foregoing it will be seen that I

provide a table simple in mechanism and

producing any and all motions required for

30 mechanical concentration. By suitable ad-

justment of the crank pin at the tail end of

the table such side thrust may be obtained

as to permit of separatmg minerals having

different specific gravities, from each other,

35 such as zinc blende from pyrites, etc. While
I may use riffles or not, the motion resultant

from the side thrust obviates the necessity of

having riffles on the table.

In Figs. 6 and 7 I have illustrated tables

40 having riffles 40, 40. The ends of these rif-

fles terminate in points which go to make up
a curve, as indicated, which curve may be

either a catenary, a parabola or an hyperbola

or even a circle; wnichever may give the

45 best results for a given work. The origin of

the curve may be at the head end or the tail

end of the table as illustrated in the two

views of the drawings, experiment again de-

terminmg which is most efficient. Fig. 6

50 shows the riffles with the origin of the curve

at the head end of the table, and Fig. 7 shows

a set of riffles witli the origin at the tail end.

It is evident that slight changes might be

resorted to in the form and arrangement of

55 the several parts described without departing

from the spirit and scope of my invention,

and hence I do not wish to limit myself to the

exact construction herein set forth, but

Having fully described m}- invention, what
I claim as new and desire to secure by Let- 60

ters Patent, is:

—

1. A laterally inchntd and differentially

reciprocating table adapted to discharge con-

centrates at one end and gangue over the

side, in combination with a driving shaft, a 65

secondary shaft imparting a direct recipro-

cating motion to the table independent of

lateral motion, means for transmitting mo-
tion to the secondary shaft, an auxiliary

shaft, and an independently adjustable arm 70

connected therewith and with the table for

imparting lateral motion to Said table.

2. In combination, a laterally inclined and
differentially reciprocating table adapted to

discharge concentrates at one end and gangue 75

over the side, a driving shaft, a secondary
shaft imparting a direct reciprocating motion
to the table independent of lateral motion,
means for transmitting motion to the sec-

ondary shaft, an auxiliary shaft, and inde- 80

pendently adjustable means connected with
the latter and with the head and tail ends of

the table, respectively, for imparting lateral

motion.
3. In conil)ination, a laterally inclined and 85

differential!}' reciprocating table adapted to

discharge concentrates at one end and gangue
over the side, a driving shaft, a secondary'

shaft imparting a direct reciprocating motion
to the table independent of lateral motion, 90

means for transmitting motion to the second-

&Ty shaft, an auxiliary shaft, gears on the

secondary and auxiliary shafts, and mdepend-
ently adjustable arms connected with the

auxiliary shaft and with the head and tail 95

ends, respectively, of the table, for impart-

ing lateral motion.
4. In combination, a laterally inclined and

differentially reciprocating table adapted to

discharge concentrates at one end and gangue lOo"

over the side, a driving shaft, a secondarj'

shaft imparting a direct reciprocating motion
to the table inaependent of lateral motion, a

balanced slotted lever on the secondary
shaft engaging a crank disk on the driving 106

shaft, an auxihary shaft, a gear thereoji

meshing with a gear on the secontlary shaft,

and an independently adjustable arm con-

nected with the auxiliar}' shaft and with tiie

table, for imparting lateral motion thereto. 110

In testimony whereof I "affix my signature

in presence of two witnesses.

JOHN D. KOHUVIANN.
Witnesses:

J. S. Brodhead,
F. G. HOLTMAN.
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To aU ivhom if may concern:

Be it known that I, Emil Deister, citizen

of the United States of America, and resident

of Fort Wayne, in the county of Allen and
5 State of Indiana, have invented certain new
and useful Improvements in Ore-Concentrat-
ing Tables, of- which the following; is a speci-

fication.

This invention relates to improvements in

;,0 ore - concentrating tables, and the object

thereof is to provide a concentrating table

which will effect efficient separation of min-
eral from ore-pulp and require but slight

attention of the operator.

15 The above object is accomplished by the

construction illustrated in the accompanying
drawings, in which

Figure 1 is a perspective view showing my
concentratmg table and the particular ar-

20 rangement of riffles thereon; Fig. 2 is a plan
view showing the rhomboidal form of the

table, the relation of the driving mechanism
in connection therewith, and the arrangement
of the riffles ; Fig. 3 is a cross section of Fig. 2

2.D on the line j'—
.t.

Similar numerals of reference indicate cor-

responding parts in each view, and referring

now to the same:
1. is a concentrating table preferably of

30 rhomboidal form and provided at one end
with a head-board 2 ancl along one side with a

projecting breast-board 3. The concentrat-
ing surface of the table is of suitable mate-
rial, such as linoleum, and ranges in a flat

35 plane throughout, except that portion 4 at

the juncture of the mineral discharge edge 5

and the head-board 2, where it is slightly

raised. A feed box 6 is secured to the head-
board 2 and overhangs the surface of the

40 table adjacent thereto. It is the intention
that the table shall have differential recipro-

cating movement in a line parallel with its

ends, and siiita})le tlriving mechanism 7 is

arrangetl in connection therewith to impart
45 thereto the desired lateral motion. The

table is suitably mounted by any well known
means, and when in proper position for use
ranges upon a declme from its end at tlie

head-board to its opposite or tailings ilis-

50 charge end, and also upon lateral incline from
the breast-board side to its opposite or min-
eral discharge side. At the lower end of the
table are arranged a tailings launder 8 and
middlings launder 9, and along the miheral

55 discharge side of the table, beneath the corre-

sponding edge thereof, is arranged a mmeral
launder 1 to receive the discharged concen-
trates therefrom.

The particular feature of tiiis invention is

in the character and relative arrangement of eo
riffles 11 and 12 in comiection with the table:

The riffles are all relatively parallel and are

arranged laterally, respecting the table, and
oblique to the mineral discharge edge 5 there-

of, m successive groups 13, 14, 15 and 16 re- 65
si)ectively. Each riffle tapers from its inner

end at the breast-board to its outer end, and
the riffles of each group vary dnectly in

length successively toward the low end of the

table, the respective end riffles 12 extending 70

to the mineral discharge edge 5 thereof, the

other riffles 11 of the groups terminating at

points suitably distant therefrom and afl'ord-

ing a washing surface 17 adjacent the outer

ends of the riffles of each group. The jiro- 75

jections of the riffles 11 at the breast-boanl

vary inverseh* and successively from the up-
per end of tlie table to the tailings discharge

end thereof, and the projections of the end
riffles 12 at the breast-board increase sue- 80

cessively toward the latter end of the table.

Ill the operation of this invention, the ta-

ble is set in rapid differential oscillating mo-
tion laterally, and ore-pulp is fed into the

feed box from whence it gravitates upon the 85

adjacent surface of the table, and flows to-

ward the low end thereof. The mineral por-

tion of the pulp becomes directed from be-

neath the overlying gangue toward tlie wash-
ing surfaces at the high side of the table be- 90

cause of the differential motion thereof and
the lateral range of the riffles. The inineral

which passes out upon the washing surfaces

is treated thereon to the action or dressing

water suitabh^ supplied in any well known 95

manner, and is directed to the discharge edge,

by the extending end riflies, from whence it

gravitates into the mineral launder.

The gradual decrease in the height of the

riffles toward the low end of the table afl'ords 100

relief for the overlying gangue wliich accord-

ingly moves at a broad angle away from the

high side of the table to the discharge end
thereof because of its slant; and tlie variation

in the lengths of the riffles of each group has 105

the effect of similarly relieving the overlying

gangue at the outer margin of the body of

pulp so that it does not crowd to the mineral
discharge edge of the table and become dis-

charged with the mineral, the end riffles be- 110
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ing higher tlian the other riffles of the corre-

sponding groups, and each being also succes-

sively of greater heio;ht from the surface of

the table toward the low end thereof, has the

5 effect of retarding the longitudinal flow of

pulp, and bodies of water are thereby main-
tained which flood the respective groups of

riffles, the depth of which bodies are corre-

spondingly greater over each succeeding

10 group toward the low end of the table, and
the settlement of fine mineral particles is fa-

cilitated thereb}-; and by the arrangement of

the riffles in gri)ups together with the exten-

sion of the end rimes to the discharge end of

15 the table, the hea\7^ and coarse mineral is ex-

pellerl from the table at the head portion

thereof and hence do'^s not mingle with and
disturb the hner mineral particles which set-

tle later on the table nearer the lower end
20 thereof, and thus the efhciency of the ma-

chine is thereby enhanced.
The form and arrangement of the table

proper herein set forth is similar to that

shown in previous applications filed by me
25 Feb. 19, 1906, Sr. No. 301,728 and March 1,

1906, Serial No. 303,585, but is distinguished

therefrom particularly by the arrangement
of riffles. The table in the present instance

is provided witli riffles arranged especially

30 for treating ore-pulp containing flnes and
slime, but it may also be used for treating

coarser grades of ore by reducing the height

of the end riffles to correspond with the gen-

eral plane of the other riffles.

35 Having described my invention, what I

claim as new and desire to secure by Letters

Patent is:

1. In a device of the class described, a le-

ciprocating tal)lc: a jjiojecting breast-board

40 ailing tlie rear side tliereof; and a series of

jiilles upon the surface of the table arranged

in successive similar gioups, the end lifflc of

each group extending to the mineral dis-

charge edge of tlie table, the other riffles of

45 tlie rcsjicctive grt)ups increasing in lengtii

successively toward the corresponding enil

riffle thereof, all of said riffles being tapered
from their inner ends at the breast-board to

their outer ends, the said eml riflles increasing

and the other riffles decreasing in height sue- 50

cessively toward the tailing discharge end of

the table.

2. In a device of the class described, a re-

ciprocating table; a projecting breast-board
along the rear side thereof; and a series of 55
riffles upon the table arranged in successive

similar gnnips. tlie riffles of each group in-

creasing in length successively toward the

corresponding end riffle thereof, said end
riffles being tapered at their inner ends at the 60

breast-board toward their outer ends and
projecting higher thnn the adjacent riffles,

each end riffle increasing in heiglit with the

other end riffles successively toward the low
end of the table. 65

3. In a device of the class described, a re-

ciprocating table; a projecting breast -board
along the rear side of the table; and a series

of riffles arranged upon the table in similar

successive groups, the end riffle of each 70

group extending from the breast-board to

the concentrates discharge edge of the table

and being adapted to direct concentrates

that issue from the riffles of the correspond-

ing group to the discharge edge, and the 75

riffles which intervene betweeir said end
riffles each commencing its course at the

breast-board and being of increasing length

successively toward the end riffle of the cor-

responiling group, there being a washing sur- SC

face at the concentrates discharge edge of the

table adjacent each group of riffles, each

wasliing surface being separated from the ad-

jacent washing surface by the corresponding

end riffle. '

"

8.5

In testimony whereof I afflx my signature,

in presence o( two witnesses.

EMIL DEISTEK.

Witn.
W. G. Burns,
M. Mettler.
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UNITED STATES PATENT OFFICE.
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COMPANY, A CORPORATION OF INDIANA.

ORE-CONCENTRATOR.

No. 895,167. Specification of Letters Patent. Patented Aug. 4, 1908.

Application filed February 19, 1906. Serial No. 301,728.

To all whom it may concern:

Be it known that I, Emil Deister, citizen

of the United States of America, and resident

of Fort Wayne, in the county of Allen and
5 State of Indiana, have invented certain new
and useful Improvements in Ore-Concen-
trators, of which the following is a specifica-

tion.

This invention relates to improvements in

10 ore-concentrators, and the object thereof is

to effect the removal of mineral from the

concentrating table as rapidly as the same
becomes clean, and this is done by providing
local washing surfaces adjacent the mineral

15 discharge side of the table, and suitably sup-
pl^'ing the same with dressing water; and
also by the particular form of the concen-
trating table.

My object is accomphshed by the con-

20 struction illustrated in the accompanying
drawing, in which:

Figure 1 is a plan view of my invention, a
portion of the dressing water supply pipe
being shown cut away; Fig. 2 is a detail view

25 showing an elevation of one of the adjust-

able supporting struts for the table; Fig. Sis

an end elevation of Fig. 1 ; Fig. 4 is a detail

in perspective showing the lower portion of

the concentrating table, and particularly

30 showing the arrangement of riffles; Fig. 5 is

a detail plan view showing part of the min-
eral discharge side of the table, and approxi-
matel}' showing the course of ore matter
where dressing water is applied; Fig. 6 is a

35 detail view showing a central cross-section

through a portion of the concentrating table;

Fig. 7 is a sectional view of the table in a ver-

tical plane adjacent to and parallel with the
breast-board, showing the relative heights of

40 the riffles.

Similar numerals of reference indicate cor-

responding parts throughout the several
views, and referring now to the same: 1 is a
concentrating table of rhomboidal form and

45 suitably supported upon swinging struts 2,

.3, 4, and 5 respectively. The struts 4 and 5

are made wide at the base to prevent the
table from moving longitudinally, and the
struts 2 and 4 are made vertically adjustable

50 by means of screw-threaded shanks 6 so that
the table may be a,djusted to have proper
incline toward the mineral discharge side 7

thereof. The struts 2 and .3 are supported
at their lower ends respectively upon blocks

55 8 which are contained in corresponding cyl-

inders 9, and said blocks are adapted to be

adjusted vertically by means of correspond-
ing wedges 10 which extend through said

cylinders. These wedges are connected to-

gether by a rod 11, and are adapted to be go
moved in unity by means of the lever 12

which is connected with one of the wedges
by the rod 13. When the struts 2 and 3 are

thus moved vertically the table will thereby
be adjusted accordingly with more or less 65
longitudinal decline. A breast-board 14 ex-

tends along the lower side of the table, and
a head-board 15 is similarly arranged across
the upper end of the table. The table has a
covering 16 of suitable material, such as 70
linoleum, upon which are arranged numer-
ous riffles 17 and 18. The riffles 17 extend
from the breast 14 across the table to the
mineral discharge edge 7 thereof, and the
riffles 18 intervene between the riffles 17 and 75
extend from the breast, parallel with tiie for-

mer riffles, and terminate upon tiie surface
of the table a suitable distance from the min-
eral discharge edge 7 thereof. All of said

riffles are highest at the breast side of tiie gO
table, and taper therefrom to a feather-edge
at their outer ends. Thus it will appear thai
a uniform series of local washing surfaces 19

is provided between the ends of the short
riffles 18 and the mineral discharge edge of 85
the table.

A feed box 23 is secured to the head board
1.5, and overhangs the upper end of the table.

The feed box is provided with openings 24 in

its bottom, and verticalh' disposed ribs 25 90
are secured to the inner side of the feed box
at points intervening between the openings
24 and serve to prevent pulp from banking
toward the outer end of the feed box.
A feed pipe 26, for dressing water, is suit- 95

ably supported upon standards 27 and ranges
over the mineral discharge portion of the
table. This feed pipe has suitable perfora-

tions 28 located respectively so that dressing
'

water from the feed pipe will be discharged loO
upon the local washing surfaces approxi-
mately at points indicated by the dotted cir-

cles 29 in Fig. 5.

A suitable driving mechanism 30, ha-vang

a reciprocating driving head 31, is connected 105
to a fixed lug 32 which depends from the ta-

ble, the connection being made by means of a
driving rod 33 which has in connection there-

with a spring 34 and a buffer 35, the, spring
acting against one side of the driving head 31, 110



and the buffer acting against the opposite

side thereof so that a (UWerential reciprocat-

ing motion will be imparted to the table.

The driving mechanism is so located in rela-

5 tion to the table that the laotion of the latter

will be Transverse, or directly in line with the

length of the rifEes.

In the operation of this invention the table

is set in rapid difl'erential oscillating motion
10 laterally, and is adjusted to range upon an

incline fj-om the breast toward the mineral
discharge edge, and upona decline from the

head board toward the lower, or tailings dis-

charge, end thereof. Ore pulp is then fed

1.5 into the feed box, from whence it passes

through the openings 24 onto the surface of

the table. Because of the longitudinal de-

cUne of the table, the pulp will move toward
the lower end thereof, and because of the dif-

20 ferential motion and lateral incline of the ta-

ble, together with the riffles, the mineral por-

tion of the pulp will be directed from beneath
the pulp out upon the local washing surfaces

19 where it is subjected to treatment by
25 dressing water. The extending riffles 17

conserve the mineral upon the adjacent local

washing surfaces and further serve to direct

the mineral to the edge 7 of the table from
whence it is discharged into the concentrates

30 launder. By this arrangement the partially

concentrated mineral is treated locally in

masses to the action of dressing water, in

contra-distinction to the common practice of

applying dressing water to the partially con-
35 centrated mineral in general.

A feature of this invention is that the table

is so shaped, proportioned, and arranged that
the gangue moves lengthwise over the table

and becomes discharged from its lower end,

40 and the mineral is conveyed to and dis-

charged from the upper side of the table, «nd
it should be particularly noted that the min-
eral discharge side of the table is proportion-
ately of much greater length as compared

45 withthe tailings discharge end thereof. Thus
the gangue is made to travel the full length
of the table while the mineral moves the
breadth of the table, wliich arrangement fa-

cilitates settlement of values contained in

50 the pulp and the final treatment by dressing

water.

I have found that by placing a liigh rilfie

36 at the lower end of the table, and occa-
sional high riffles 37 among the other riffles

55 upon the table, the flow of pulp along the
breast side of the table will be retarded some-
what; and the ore-matter will thereby be-
come suspended in the bodies of water occa-
sioned by the high riitles, and this has the ef-

60 feet of facihtating settlement of mineral con-
tained therein.

All of the high riffles taper from their in-

ner ends at the breast to their outer ends, and
are successively of increased height from the

65 surface of the table, the liighest riffle 3f) of

which is located at the low or discharge end
thereof. All the riffles, 17 and IS, other
than the former high riffles taper from their

inner ends at the breast to their outer ends
and are successively of less height towart! the 70
low end of the table. That is, the taper of

the riffles decreases successively toward the
low end of the table, so that all of the latter

riffles will have an equal projection from the

surface of the table approximately along the 75
line Z—Z. Thi.-^ arrangement of riffles has
the effect of relieving the overlying ore-mat-
ter so that it will move toward the lowest
corner of the table (indicated at V) and away
from the washing surfaces 1 9, wliile the lugh so
rifffes maintain bodies of water wliich ffood

the low riffles and thereby prevent the latter

from causing eddies.

In Fig. 6 is shown a transverse central sec-

tion through the mineral discharge side of 85
the table. In this view the table is shown to

have an incline of shghtly less degree from
the point Y to the discharge edge 7 as com-
pared with the incline from the breast to the
point Y. The point Y is located between the 90
outer ends of the short riffles 18 (indicated

at X) and the cUscharge eilge 7. The de-

crease in the incline of the table is coincident

with the local washing surfaces and is made
to facihtate the discharge of mineral. 95

Having described my invention, what I

claim as new and desire to secure by Letters
Patent is:

1. In an ore-concentrator, a rhomboidal
table having in connection therewith driving 100

mechanism to actuate the same laterally and
being arranged with longitudinal decline and
lateral incline ; a series of riffles arranged lat-

erally upon the table, some of which extend
from the breast at the low side of the table to 105

its edge at the high side thereof, the other

riffles of the series being shorter and which
intervene between the former riffles and ex-

tend from the breast and terminate respec-

tively at points suitably distant from the 110

edge of the table at its liigh side and afford a

corresponding series of local washing sur-

faces adjacent said edge of the table; and
suitable means to supply dressing water to

said washing surfaces. 1 15

2. In an ore-concentrator, a rhomboidal
table having in connection therewith suitable

driving mechanism to actuate the same lat-

erally, and being arranged with longituchnal

decline and lateral incline; a series of lateral 120

riffles arranged upon the table, some of said

riffles extending entirely across -the table,

and the riffles wliich intervene between the

former riffles being short and terminating at

their outer ends at points suitably distant 125

from the edge of the table at its high side,

and occasional high riffles dividing the table

into several low riffled sections; a series of

local washing surfaces adjacent the edge of

the table along the high side thereof; and 130
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suitable means to supply dressing water to

said washing surfaces.

3. In an ore-concentrator, a rhoniboidal

table having in connection therewith suitable

5 driving mechanism to actuate the same lat-

erally, and being arranged with longitudinal

decline and lateral incline, and having there-

on a series of lateral ritlles wliich taper to a

feather-edge at tlicir outer ends, the riffles

being alternately of dilferent length, the

long riffles of wliicli extend to the edge of the
table at its'higii side, those portions of the

table between the outer ends or the long rif-

fles affording local washing surfaces.

5 4. In an ore-concentrator, a rhomboidal
table having in connectic^n therewith siiitable

driving mechanism to actuate the same lat-

erally, and being arranged \\ith longitudinal

decline and lateral incline ; a series of low
riffles arranged laterally upon the table, each 20
tapering from its inner end at the breast to.

its outer end, the riffles of said series being
successively of less height toward the low end
of the table; and occasional tapering high
riffles located among the low riffles, and each 26
being successively higher toward the low end
of the table.

In testimony whereof I affix my signature,

in presence of two witnesses.

EMIL DEISTER.

Witnesses:
M. Mfttler,
W. G. Burns.
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To all whom it may concern:

Be it known that I, Emu. Deister, a citi-

zen of the United States of America, and
resident of Fort Wayne, in the county of

5 Allen and State of Indiana, iiave invented
certain new and useful Improvements in

Ore-Concentrators, of which tlie following
is a specification.

This invention relates to improvements
in ore concentrators, and the objects thereof
are, first: to construct a machine of its class

of less size and weiglit as compared with
ordinary concentrators, and at the same
time capable of eflicieiitly treating an equal

5 quantity of ore matter; and second: to so
construct the machine as to compensate for

variations in the quantity of material fed to

the machine, without the serious loss of

mineral which ordinarily occurs when tables

of ordinary construction become overloaded.
The first object is accomplished ]>rincipally

by the form and arrangement of the table in

connection with its various parts; and the

second object is attained chiefly by the
j

5 peculiarl}' constructed feed box and the
maiiner of distributing the feed upon the
table. The construction by which these

objects are attained is illustrated by the
accompanying drawings in which

Figure 1 is a plan view of this invention;

Fig. 2 is a transverse section of the same on
the line x—x of Fig. 1; Fig. 3 is a detail

view showing a transverse section through
a portion of the table and the feed box on

5 the line Y; Fig. -1 is a detail view in per-

spective "showing the bucking board and
that portion of the table, which lies adjacent
thereto; and Fig. .5 is a detail showing a side

view of one of the riffles, somewhat exagger-
0. ated in height.

Similar numerals of reference indicate

corresponding parts throughout the several

views, and referring now to the sanre: ] is a
concentrating table, having at one siile

5 thereof an ujJwanUy i)rojecting head-board
2, and along its rear end a similarly' pro-
jecting breast-board o. The o])posite sides

of the table are parallel and the rear end of

the talde ranges in a line oblique to the sides

iO thereof, as also does a portion of its mineral
discharge edge 4. An upwardly projecting
bucking-board .5 extends along a part of the
fore end of the table adjacent to and con-
necting with the corresponding end of the

head-board 2, and; in effect, forms a con- 55

tinuation of the latter. That portion of the

bucking-board adjacent the head-board 2

ranges at a sharper angle respecting the

latter than does tjie other portion G thereof

which extends to the mineral discharge edge 60

4 of the table. At the juncture of the buck-
ing-board and the adjacent surface of the

table is secured a shoal 7 which serves to

spread dressing water fed thereon.

Upon the surface of the table is arranged 65

a series of riffles 8 all of which are parallel

with the sides of the table, and each riffle

extends across the corresponding surface of

,the table to the opposite end thereof.

These riffles taper from their rear ends 70

toward their forward ends, and each has an
oiT-set 9 where it decreases suddenly in

height. The respective off-sets of the riffles

are located approximately on the line Z— Z.

Thus it will be understood that the section 7 5

of the table bordering its forward edge has
shallow riffles thereon, each of which is a

continuation of the corresponding riffle on
the rear portion of the table.

A feed box 10 is secured over that portion 80

of the table adjacent the head-board 2, and a

veitical partition 11 extends lengthwise in

the feed box from its rear end to a point there-

in suitably distant from its forward end
where it terminates and thus affords a pas- 85

sage-way 12 for pulp to How from its one sec-

tion 13 to the other section 14 thereof. The
bottom of the feed box ranges upon a gradual
descent from the rear end of the section 13 to

the pa.ssage waj^ 12, and fioui thence to the 90

rear end of tlie section 14, and that portion of

the bottom in the section 14 slants trans-

versely downward toward the partition 11.

A passage way 15' is made in the outer wall

of the feed box adjacent the rear enti of sec- 95

tion 14, anil a launder Hi is secured to the

breast-board 3 and is ((Piniccted with the

feed box to receiA'e the mcrllciw tlic irlVonr

through said ])assage wa> l."i. A -cries of

openings 17 are made in the })()ttoin of tlie lOn

feed box in a line adjacent the partition 1 1,

and othei' openings IS are made in the bot-

tom of the feed box at its fi)rward end. An
apron 19 is secured to the l)otton\ of tlic feed

box beneatii the openings 17, and serves to 105

direct, material discharged therethrough
toward tlie head-boaiii 2. A series of diag-

onal riffles 20 are arranged upon the bottom
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of the section 13 of the feed box which serve :

to direct underlying mineral toward the open-
ing 18 nearest the head-board.
The table is supported from beneath at

5 points indicated at 21—21 and 22—22, at the

latter by means of movable posts 23, and at

the former by rocking standards 24. The
posts 23 are respectively supported upon op-

positely disposed wedges 25 mounted in cor-

IQ responding base castings 26, and the wedges
are connected together by a rod 27 by means
of which they are moved in unitv. An ad-

justing shaft 28 is supported by brackets 29
which extend from the side of the base 30,

|

j5 and upon said shaft is fixed a lever 31 and a
depending arm 32, the lower end of the latter

having connection with the wedges 25 to ac-

tuate the same. Thus it will appear that by
moving the lever 31, the table will be given

20 niqre or less longitudinal incline. The stand-
ards 24 are made wide at the base and are

mounted upon castings 33, and are adapted
to permit longitudinal action of the table and
prevent lateral motion thereof. Each of the

25 standards 24 has an adjustable screw post 34

bj' means of which the table may be adjusted'

to have more or less lateral decline. The
table thus mounted is connected, by means
of a driving rod 35, with a suitable actuating

30 mechanism 36 such as to impart differential

reciprocating motion to the table.

In the operation of this invention, palp is

fed to the feed box at the rear end of sec-

tion 13, from whence it passes over the riffles

35 20 therein, through the passage way 12 into

the section 14, and while so passing, more or

less of the mineral portion of the pulp is di-

rected by the riffles 20 so as t<3 pass through
the openings 1<S, and the other portion of the

40 pulp is discharged from the feed box through
the openings 17, except surplus water which
overflows through the passage-way 15 and
is carried by the launder 16 to the tailings

discharge side of the table. By this opera-

45 tion the lieaviest and cleanest portion of the
mineral is fed to the table at points nearest

its forward end, while the lighter mineral
and pulp is carried through the openings 17

and deposited upon the table along the head-

50 board which is farthest from the taihngs dis-

charge side of the table. The motion of the
table and the arrangement of riffles thereon
are such as to cause the mineral to move
toward the forward end of the table, and

65 that portion thereof which comes into con-
tact with the hucking-hoard is subjected to

more or less vigorous action because of the
obstruction afforded thereby, which affects

$. tendency to displace the sand while the

fiO mineral passes along the bucking-board to-

ward the mineral edge 4 over wliich it is dis-

charged into the mineral launder 37. The
portion 6 of the bucking-board acts upon the
adjacent mineral with less force than the

65 other portion thereof, because of its lesser

angle to the direction of driving motion; and
in passing along the shoal 7 the mineral is

treated by the action of dressing water
which is suitably fed upon the shoal and
upon the table along the mineral discharge to

edge 4 thereof.

The off-sets of the riffles afford rehef for

the overlying gangue so that it tends to

move downwardly toward the tailings dis-

charge side of the table, while the underlying 75

mineral portion of the pulp, thus reheved of

the overmng gangue, is carried by the shal-

low extensions of the riffles outward to the

mineral launder, and while bein^ directed by
said exten.sions, is treated to the action of go
dressing-water and thereby further relieved

of gangue.
By providing an overflow outlet for sur-

plus water from the feed box and conducting
it therefrom without discharging it upon the gs

table, the body of pulp upon the table is not

affected thereby and the variations in the

quantity of material fed upon the table is

not so pronounced as would otherwise V)e the

case, and consequently a corresponding im- 90

provement in the treatment of pulp is

effected

.

Having described my invention what I

claim as new and desire to secure by Letters

Patent is:

—

95

1. In an ore concentrator, a shaking table

having an obhque forward end; a shoal along
part of said end of the table adjacent the

feed side thereof and extending out bnto the
table; and a series of jiffles, those adjacent 100

the shoal terminating at its inner edge, and
the other riffles extending beyond the shoal

to tlie concentrates discharge edge of the

table.

2. In an ore concentrator, a shaking table 105

having an obU<^ue forward end and an up-
ward projection extending along its rear end,

feed side, and part-way along its forward end
adjacent its feed side; a shoal adjacent the
projection at the forward end of the table ex- 110

tending to the concentrates discharge portion
thereof; and a series of riffles, those adjacent
the shoal terminating at its inner edge, and
the other riffles extending beyond the shoal to

the concentrates discharge edge of the table. 115

3. In an ore concentrator, a shaliing table;

a feed box secured to the table having feed

openings adapted to discharge onto'the table;

and having also an overflow outlet ; and
means in connection with the overflow out- 120

let to convey the overflow therefi'om away
from the table.

4. In an ore concentrator, a shaking table;

and a feed box in connection with the table,

having two parallel sections with a ])assage- 125

waA* connecting the sections at their forward
ends, the bottom of the feed box ranging
upon a gradual decline from the rear end of

the outer section to said passage way and
from thence to the rear end of the inner sec- 130
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tion, and having also feed openings at its for-

ward end; the inner section having feed open-
ings aloni; the side thereof adjacent the outer
section and also an overflow outlet at its rear

5 ^nd.

5. In an ore concentrator, a shaking table

;

and a feed box connected to the table, having
two compartments which communicate with
one another at their forward ends, and riffles

10 on its bottom adapted to direct underlying
mineral toward said openings, the inner sec-

tion having an overflow outlet near its rear

end, antl a series of feed o])enings located be-

tween its overflow outlet and its forward end.

15 (j. In an ore concentrator, a shaking table;

and a feed box connected to the table, having
a central longitudinal partition dividing it

into sections wliich communicate with one
another at their forward ends, the feed box

20 having also feed openings, and the inner sec-

lion tliereof having an overflow outlet.

7. In an ore concentrator, a shaking table
having a feed box extending along its head
side, the said feetl box liaving feed openings

25 iti its bottom and an overflow outlet through
its iimer side: and a launder leading from
said overflow outlet to the tailings end of the
table where it is adapted to discharge the
overflow from said feed box.

30 8. In an ore concentrator, a shaking table;

and a feed box connected to the table, having
a j)avtition which divides the feed box verti-

cally into two longitudinal sections which
communicate with one another at their for-

ward ends by means of a lateral passage-way, 35
and liaviug feed openings near the forward
end of its outer section and a series of feed
openings leachng from its inner section.

9. In an ore concentrator, a shaking table;

a feed box' connected to the table, liaving a 40

vertical partition divichng it into two longi-

tudinal sections wliich comnumicate with
one another by means of a suitable lateral

passage-way, and having feed openings at its

forward end and a series of feed openings 45

leading from its inner section ; and a series of

riffles in the outer section adapted to direct

underlying mineral therein toward the feed
openings at the forward end of the feed box.

10. In an ore concentratoc, a shaking ta- 50

ble; and a feed box connected to the table,

having a vertical partition, and also feed
openings at its forward end; means to direct

underlying mineral in the feed bo.x toward
said openings, the feed box having also an- 55

other series of feed openings wluch are shel-

tered from the former feed openings by said
partition.

In testimony whereof I affix my signature,
in presence of two witnesses.

EMIL DEISTER.
Witnesses

:

Mathilda ^Iettler,
W. G. BuRxs.







COMPLAINANTS' EXHIBIT No. 40

Deister Patent No. 921,090

ALMON E. HART, Special Examiner

E. DEISTER.

ORE CONCENTEATOB.

APPLICATION PILED OCT. 9, 1905.

921,090. PatentedMay 11, 1909.

3 SHEETS-SHEET 1.

WITNESSES: INVENTOR





E. DEISTER.

ORE CONCENTRATOR.

APFLICATION TILED OCT. 9, 1905.

PatentedMay 11, 1909.

3 SHEETS-SHEET 3.

30

k
.^8

,-39

Tlz^.X

.2.1 ^^ so 21 ^2 f f'
ZZ 'SO

WITNESSES:





E. DEISTER.

OKE CONCENTKATOE.

APPLICATION PILED OCT. 9, 1905.

921,090. PatentedMay 11, 1909.

3 SHEETS—SHEET 3.

7^^. 7

u-^ T'M . S.

38 Ul ^6
-/

—

WITNESSES: j£v^//2.0,^i^

(b^T^^I^^^^^^^^

ATTORNEY
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To all whom it may concern:

Be it known that I, Emil Deister, a citi-

zen of the United States of America, anil

resilient of Fort Wayne, in the county of

5 Allen and State of Indiana, have invented
certain new and uselul Im))mvements in

Ore-Gonceutnitors, of which the following i.s

a specification.

This invention relates to improvements in

10 ore concentrators, and the ohjects thereof

are to facilitate settlement of the melallic

portion of ore pulp upon Uk^ concentiatiiii.'

surface of the table ; and to elFect a more per-

fect final separation of mhieral values from
L5 the partially concentrated ma.ss of pulp than

is ordinarily attained; and furtiier to ed'ect

the discharge of concentrates from the con-
centrating table as they become clean.

The above objects are accomplished by the

!0 construction illustrated in the accompanying
drawings, in which

:

Figure l,is a plan view of the invention, a
portion of the dressing water suppiy-pijic

being cut away; Fig. 2, is a side elevation of

!5 the same, a portion of the adjustable dam
being cut awayfoj' showing discharge open-
ings for tailings; Fig. 3. is a h.ead end eleva-

tion of the machine; Fig. 4. is a cross section

of the coucentratiug-viible on lire line x—a

50 of Fig. 1 ; Fig. 5. is a detail view showing a

cross section, upon an enlarged scale, of a

portion of the con cent rating-table on the
line X—X of Fig. 1 ; Fig. 6. is a detail view
.showing a portion of the side of the concen-

55 trating table where concentrates ar^j dis-

charged; Fig. 7. is a detail view in pers])eQ-

tive, upon an eidacged scale, showing the

relative ])ositioii of one shoal with the ad-
jacent shoals; Fig. 8, is a longitudinal sec-

10 tion, upon an enlarged scale, of one of the

shoals. P'ig. is a detail peispeclive view
of one. of the shoals and concentrates laun-

der; and Fig. 10 is a detail view showing the
connecting rod and spiing for holding it in

15 connection with the lever, the latter being
shown cut away.

Similar numerals of reference indicate cor-

responding parts thioughout the several

views, and referring now to live Siunb: 1 is a
50 concentrating table, preferably of tiiangular

form, mounted upon swiiiijing j)r(ips2, 3, 4, .5,

and 6, respectively, whicli admit longitudi-

nal, recijiroca.ting motion to be imparted to

the table. The props 2, 3, and 4, are ar-

ranged in alinement beneath the table along 55

the longest side thereof and support the
same, respectively, at points indicated by
the flotted circles 7, 8, and 9: and the props
5 and G arc similar^ i'rranged beneatn the
tabic, and su])i)0it tj;c same at points adja- GO

cent the tailings discharge side of the table as

indicated respectively b}' the dotted circles

1(1 and 1 1. The two prop.s 2 and 4 are made
wide at the base in order to prevent tiie laide

from moving laterally lespecting the line of 65

motion ; and the two ])rops 5 and G are made
adjustable by means of wedges 12 and 13 so

that the tailings discharge side of the ttible

may be elevsited nr lowered as desired to give

the table a suitable decline toward its tailings 70

discharge side. Each of the props 5 and 6

rest upon a movable block 14 whicii is loosely

arranged in a corresponding cylinder 15, the
block being adai)ted to be raised or lowered
accordingly as the corresponding wedge is 75

adjusted. The wedges 12 and 13 are con-
nected by a rod 16, and the wedge 13 has in

connection therewith a screw-threaded rod
17 which extends through a fixed bracket 18;
and the rod 17 has mounted thereon adjust- 80

mg w iiccls 19 upon either side of the bracket,

so that th(> wedges may be adjusted and held

in a desired position by j'lanipulating the
wheels 19.

Tiie concentrating surface of the table is 85

composed of a series of steps 20 arranged in

parallel relation with each other, and each-

successive step is lower than the adjacent
preceiUng step, the lo\\ermost step being
nearest tne tailings discharge side of the ta- sio

ble, and the upper surfaces of all of said steps

are approximately level in cross section and
range upim a uniform incline toward the

concentrates-discharge portion of the table.

Along the discharge edge of eaclr step is an 96

upwardly projecting lip 21 which extends
throughout the length of tire correspondmg
step, and upon each step is secured a uni-

form series of riffles 22, each riffle commenc-
ing its course at the corresponding lip and' 100

ranging di'agonally upon the adjacent surface

of the corresponding step; and all the riffles

are disposed in the direction of the concen-
trates-discharge side of the table.
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At the head end of the table is a gradually
slopmg breast 23 whicli extends from the
lower ends of the steps upward toward the
head-board 24; and a feed-box 25, havmg
feed-openings 26 in the bottom thereof, is

xnounted in connection with tlie table along
the forward poiiion of the longest side there-

of. An inclined shelf 27 is attached to the

underside, of the fectl-box and serves to more
or less distribute the ore-pulp as it jiasses

from the feed-openings onto tlie table.

Along tlie tailings-discharge edge of the
table is secured an apron 2S consistino; of a

plate which extends both above and below
the adjacent edge of tlie table, and a series

of tailings-disci large openings 29 are made
in the apron in line with the adjacent con-
centrating surface of the table. A verticallj-

adjustable dam 30 rests against the outer
face of tlio apron 2S, and extends throughout
tlu^ lengtlr of the apron to the rear end of the
table where it is pivotedly connected to the
lattei' as indicated at 3] . The dam is held in

place against the apron by means of springs

32, and is held in adjusted position by means
of a suitably mounted thumb-nut 33.

At the rear end of each step is fixed a

shoal 34, the upper surface of which grad-
ually ascends from the adjacent concentrat-
ing surface of the corresponding step toward
its head 35. The outer edge of each shoal

has an upturned flange 36 which extends
from its head to the head of the next preced-
ing shoal, where it connects with the adjacent
innermost side thereof. The said ilanges

thus arranged, in connection with the heads
of the resj)ective shoals, constitute a levoe

wliicii prevents an overflow of pulp from the
table at its concentrates-discharge side.

The concentrating' surface 37 of each shoal

narrows towaid its upper rear portion and
leads U]) to the throat 38 which communi-
cates with the concentrates-discharge open-
ing 39, and the latter opens into a discharge-
spout 40. U])on either side of the throat 38
is a miniatui'e jilateau 41, each of which ex-
tends to the coi'responding side of the shoal
and has a gradually rounded inner margin 42.

Upon the concentrating surface of tlie shoal
are several riffles 43 which lead toward the
throat fi'om tiie corres])onding sides of the
shoal and exteiid toward the entrance of its

throat, the uppei- ends of the two rear rilfles

ranging hetwecMi the plateaus. The head 35
of eacii shoal is hollow and has an elongated
opening 44 at its top, and lias also discharge-

ports 45 wiiich lead respectively out upon
the corresponding plateaus 41. The shoals

are all located in tii(> same luuizonial plane,

the height of each at tlie throat being ap-
proximately m line with the level of water,

upon the table, whicJi is maintained hv ad-
justing the dam accortlingly as the tailings-

discharsre side of the talile is raised or low-

ered. A pipe 46 is supported by suitable

standards 47 and extends along tlie concen-
trates-discharge side of the table, adjacent
the shcals; and a series of cocks 48 connect
with tiie pipe 46, and are adapted res})ec-

tively to discharge dressing water into the
corresponding openings 44 of the correspoml-
in^ shoals. The pipe 46 is connected with a

suitable head of water by means of a con-
necting pipe 49, the latter having a valve 50.

The actuating mechanism consists of a

rotative shaft 51 which has mounted thereon
tight and loose pidleys 52, and is mounteil in

a supporting casting o.^which is secia-ed upon
a beil 54. An eccentric 55 on the shaft 51

has driving relation \s ith the connecting rod
56. A lever 57 is connected at its lower end
to a shaft 58 which is suitably supported in

connection with the lied, and the up]>er end
of the lever is bifurcated and has a series of

notches 59 made therein i.n which the enils of

the cross head 60 are ailapted to be seated.

The cross head 60 is ada])ted to be shifted

from one pair of notches in the bifurcated

end of the lever to tlie other pairs of notclies

and thus cause the lever to be actuated with
a greater or less range of movement, and the
cross head is held in position in said notches
by means of a screw-threaded hand-piece 61

which is mounted upon the projecting eud of

the connecting-rod 58. The said hand-piece
has in connection therewith a coil spring 62

which acts against the adjacent face of the
lever.

A driving rod 63 extends at its rear end
through a bracket 64 which is rigidly fixed to

the underside of the talile, and \ipon said rod
is secured two sets of jain-nuts 65, one set

upoji either side of said bracket 64; and a

stifl' coil spring 66 is interposed between one
set of said jaiii-nuts and the bracket, which
serves to jirevent play between the driving-

rod and table. The forward enil of the driv-

ing-rod extends loosely through a lug 67

wliich projects from the lever 57, and has

mounted upon its extreme end a collar 68.

A nibber buffer 69 is inter} osed between the
collar and the adjacent face of the lug 67,

and a yielding coil s])ring 70 is interposetl be-

tween the opposite face of the lug 67 and an
adjacent collar 71 which has screw-threaded
relation with the driving-rod. By adjusting

the collar 71 so as to increase or decrease the

stress upon the spring 70, the degree of differ-

ential motion imparted to the table may be

varied.

In the ojieratioji of this invention, the table

is set in differential reciprocatiiig motion
lengthwise respecting the stejts, and a suit-

able (|uantity of dressing water is supplied to

the shoals from the cocks 48. ( )re ])ulp is then

suj)plied to the feed-box in the usual manner.
It is the intention to maintain a suitable

depth of water upon the table, and to effect

80

]25

I
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this the dam 30 is raised sufficiently so that

the water will rise upon the table to a height
approximately in line with the throats of the

shoals. The tailings - openings 29, -in the

5 apron, are numerous and of a size capable of

passing the solids o' the taihngs, but are not
such as to drain the table of its body of water
so as to i)ievent tlie water overflowing the

dam while the ctmtemplated quantity of

10 pulp is being supphed to the jnachine. Be-
cause of the buoyancy afforded the pulp by
the detained body of water upon the tal)le,

the mineral values of the pulp quickly settle

upon the concentrating surface of the table,

15 and thereupon are carried toward the shoals

because of the dilTerential motion of the table.

The pulp tends to move towaril the tailings-

discharge side of the table, and the under-
lying portion of the settled ore-matter is

20 moved toward the shoals, wliile the over-
lying portion thereof falls from step to step

successively to the tlischarge edge of the
table where it becomes discharged through
tlu' tailings-openings 29, or is carried over

25 the dam with tiie overflow water. Tlie

underlying ])ortion of the settled ore-matter
is detained upon the steps more or less be-
cause of the ])rojecting Ups 21, and is further
conserved upon the steps by the diagonally

SO disposed riffles thereon, and as such under-
lying ore-matter reaches the shoals it will have
become more or less separated from the
gangue and may be said to have been par-
tially concentrated. This partially concen-

35 trated material enters the shoals and masses
at the entrance of the throats thereof, and is

there shaken and simultaneously suhjected
to the washing action procKiced by the di.s-

charge of dressing water from the ports 45.

40 The effect oi vhis treatment is such as to

cause the hghter portions of the partially

concentrated masses to pass backward from
the throats of the shoals and tall over the
imier edges thereof upcm the next succeeding

4& steps respectively. The heavier portions of

the ])artially concentrated masses, thus freed

from the lightei- portions, pass onward
through the throats and into the openings 39
and are discharged through the spouts 40. A

50 launder 72 issecured to the tnbleimjued.iately

beneath the s])outs 40 to receive the dis-

charge of concentrates therefrom, and tlie

discliarge end 73 of the laumler is preferably
locatcil at the rear end of tiie table.

55 A particidar feature in the operation of

this invention is that the partially concen-
trated material is treated in the shoals to a
shaking and washing action in masses, in

contradistinction to the common practice of

60 spreading the partially concentrated ma-
terial in a thin layer over a smooth and un-
protectetl, or unriffleil, washing surface: and
m the present invention the concentrates be-
come discharged from the table as they be-

come cleaned, instead of being conveyed over 65

a long course to a common concentrates-dis-
charge place as on ordinary tables, thus
avoiding a loss of mineral values occasioned
by protracted contact with the ilressing wa-
ter as usually applied. Another feature of 70

this invention is m the position of the adjust-

able props 5 and 6 relative to the table and
the non-adjustable props 2, 3, and 4: It will

be obvious that by raising or lowering the
former props, the table will therein' become 7 5

tilted so that the longitudinal incline of the
steps will be decreased or increase<l accord-

ingly witliout altering the horizontal position

of the concentrates-discharge side of the taV)le,

and therefore, the shoals will be ipaintained at so

a uniform height; and when the table is tilted

by lowering or raising the ailjustable props,

movement of pulp toward the tailings-clis-

charge side of the table will accordingly be
accelerated or retarded. 85

Matter somewhat similar in character is

contained in a previous apphcation, Sr. No.
274,515, filed by me August 17, 1905, for

"ore concentrators", the similarity residing

partiodarly in the shoals. 90

Having described my invention what I

claim as new and desire to secure by Letters
Patent, is:

1. In an ore concentrator, a transversely

inclined reciprocating concentrating table, 95

liavin- a level concentrates-discharge portion,

the concentrating surface of the table being
composed of a. series of steps arranged longi-

tudinally and in paraUel relation with each
other and in line with the direction of the mo- 100

tion of the table; approximately, and all the
steps ranging upon an incline toward the said

concentrates-discharge portion ; an upwardly
projecting lipsecured along the discharge edge
of each step; a series of riffles secured upon 105

the concentrating surface of each step, each
riffle commencing its course at the corre-

sponding lip and ranging diagonally upon the

adjacent surface of the corresponding step;

a shoal located at the rear end of each step, 110

the concentrating surface of each shoal as-

cending from the concentrating surface of the

corresponding step, each shoal having a

throat and discharge opening; iffeans for sup-
plying each shoal with dressing,water at the 1 15

sides of its throat; and a dam in connection
with the tailings-discharge sitle of the table

adapted to maintain a water level upon the

table approximately in line with the throats

of the shoals. 1:^0

2. In an ore concentrator, a transversely

inclined reciprocating concent rating table, the

concentrates-discharge side of which ranges

in a horizontal plane, having thereon a series

of riffles adapted to direct imderlying ore- 125

matter toward its concentrates-discharge

side; a series of shoals arranged along the

concentrates-discharge side of the table, each
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ranfjing upon an incline from the adjacent
concentrating surface thereof, and each hav-
ing a throat and discharge opening; means
for-silpplying dressing water to eacli shoal at

5 the sides of its tliroat; and a dam in connec-
tion ,with the taihngs-dischai'ge side of tlie

table adapted to maintain a water level over
the table approximately up to the throats of

the shoals.

10 3. In an ore concentrator, a transversely
inclined reciprocating concentrating table
having riffles thereon athipted to direct un-
derlying ore - matter toward its concen-
trate discharge side; a series of slioals located

15 along the concentrates discharge side of the
table, each having a discharge opening near
its head, and throat leading from its concen-
trating surface to its opening, the outer edge
of each shoal being higher tlian its inner edge

;

20 and means for supplying dressing water to

e&vh shoal at the sides of its throat.

4. In an ore concentrator, a transversely
inclined reciprocating concentrating table,

the concentrateis-discharge side of winch
25 ranges in a horizontal plane, having tliereon

a series of riffles adapted to direct underlying
ore-matter toward its concentrates-discharge
side ; a series of shoals arranged in successive

order along the concentrates-discharge siile of
30 the table, the outer edge of each shoal having

an upturned flange, tlie said flanges consti-

tuti'iig a levee adapted to prevent an over-
flow of pulp from the table at its concen-
trates-discharge side, and eacli shoal having

35 also a tliroat and discharge opening; means
for supplying dressing water to eacii shoal at

the sides of its throat: and a dam in connec-
tion with the tailings-ihscharge side of the
table adapteil to maintain a water level over

40 tixe table approximately up to the throats of

the shoals.

5. In an ore concentrator, a transversely
inclineil reciprocating concentrating table

havino: riffles thereon adapted to direct

45 underlying ore-matter towanl its concen-
trates-discliarge side: a series of shoals lo-

cated along the concentrates-i'.ischarge sitle

of tlie table, each having a throat at its dis-

charge end and jdateaus upon each side of its

50 throat: and means for sui)])lying diessing

water to each shoal upon its ])lateaus.

6. In an ore cfmcentratui-, a transversely

inclined reciprocating concenti-ating table ol'

triangular form, and b.aving riffles theretm
55 ada]>ted to direct undeilying ore-matter to-

ward its concentrates-discharge side, the said
concentrates-disch.arge side ranging in a hori-

zontal ])lane; a series of shoals, at the C(ni-

centrates-discharge side of the table, adapted
00 to receive ore-matter diiectly from the adja-

cent concentrating surface of the table, each
sjioal having a discharge opening, and throat

leading from its concentrating surface to its

opening, the outer edge of each shoal being
higher than its inner edge; and means for 65

supplying dressing water to each of said

shoals at the sides of its throat.

7. In an ore concentrator, a transversely

inclined reciprocating concentrating table

having riffles thereon adapted to direct 70

underlj'ing ore-matter toward its concen-
trates-discharge side; a series of shoals lo-

cated along the concentrates-discharge side

of the table, each having a throat and dis-

charge opening; an upwarilly projecting 7 5

apron, secured along the tailings-discharge

side of the table, having tailings openings
therein in line witli tly:' adjacent concentrat-
ing surface of the table ; a daju in connection
with the apron ailapted to maintain a water 80

level over the table ai)))roximately up to the

throats of the shoals; and means for sup])ly-

ing dressing water to each shoal at the sides

of its tlu'oat.

S. In an ore concentrator, a transversely 85

inclined reciprocating concentrating table of

triangular form, the concentrates-discharge
side of which is level, and the tailings-dis-

charge side of which ranges upon an incline

toward its rear end, and the concentrating 90

surface of which is composeil of a series of

steps which extend lengtliwise up to the con-
centrates-discharge side thereof; a series of

shoals located along the concentrates-dis-

charge side of the table, one at the end of 95

each step, and being atla]>ted for the purpose
set forth; means for sup])lying dressing wa-
ter to each shoal; and a dam in connection
with the tailings-discharge side of the table

ada])ted to maintain a water level over the 100

table approximately up to its concentrates-
discharge side.

9. In an ore concentrator, a transversely
inclined rccijirocating concentrating table of

triangular form, the concentrates-discharge 105

side of which is level, and the tailings-dis-

charge side of which ranges upon an incline

toward its I'ear end, and tiu; Qpncentrating
surface of which is composed of a series of

steps which extend lengthwise up to the con- 1 10

centrate.s-discharge side thereof, each step

having an u])wardly projecting lip along its

discharge edge; a shoal located at the rear

end of each step a(la])ted for the purj)ose set

forth; a series of diagonally disposed riffles 115

upon each of said steps, each riffle conunenc-
ing its course at the corresponding lip; means
for supplying dressing water to each shoal;

anci a (lam in connection with the tailings-

discharge side of the table adajited to main- 120

tain a water level over the table appro.xi-

mately up to its concentrates-discharge side.

10. In an ore concentrator, a transveis.ely

inclined reciprocating concentrating table of

triangular form, the concentrates-discharge 128

side of which is level, and the tailings-dis-



cliari^e siilc of whic'li ranges upon an incline

toward its rear end, and liavinL: thereon a

series of riliies adapted to direel iinderl_yiny;

oie-inatter to^varcl its concentrates-discharge

side; a series of slioals located alone; the con-

centrates-discharge side of the table; means
for siqiplying ch'essing water to each shoal;

anil a ilani in connection with the tailings-

discharge side of the table adapted to main-

tain a water level over the tahli^ Hp]);'0xi- lo

mately up to its concentrales-dischargc side.

In testimony whereof 1 allix my signature,

in presence of two witnesses.

EMIL DEISTER.

AVitnesses:

Wm. H. Bensman,
Herman J. Lampke.
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To all whom it may concern:

Be it known that I, John Gideon Kihk-
flEY, a citizen of the United States, residing

at Carthage, in the county of Jasper and
5 State of Missouri, have invented a new and

useful Ore-Separator, of which the follow-

ing is a specification.

My invention relates to ore separators, and
is especially directed to that class of devices

10 in which the ore or material to be separated
is washed over the surface of a transversely

inclined vibratory table and is concentrated
according to its varying specific gravity, and

. is delivered in its separated condition at

15 the delivery end of the table.

The invention has for its objects to pro-

duce a device of this character in which
the oi-e, after first spreading transversely of

the table in strata of varying degrees of

20 purity, will, during the further separating
action, be moved longitudinally of the table

and, to some extent, in opposition to the cur-

rent of water, and in which the lighter nar-

ticles of the material will, during this lon-

25 gitudinal movement, travel in advance of
the heavier particles, be separa,ted there-

from, washed transversely across the table,

and be concentrated in turn, while the

gangue and other impurities will be finally

30 delivered at the lower side of the table.

Thus the material will be delivered in a

thoroughly separated condition, and the em-
ployment of conveying mechanism for re-

turning it to the table for a second treat-

35 ment will be obviated.

To these ends the invention comprises the

novel details of construction and combina-
tion of parts more fully hereinafter de-

scribed.

40 in the accompanying drawings,—Figure
1 is a perspective view of my improved de-

vice. Fig. 2 is a vertical transverse sec-

tion through the same on the line 2—2 of
• Fig. 1. Fig. 3 is a longitudinal sectional ele-

46 vation on the line 3—3 of Fig. 1. Fig. 4 is

a side elevation as viewed in the direction of

the arrow in Fig. 2. Fig. 5 is a perspective

view of one of the ritBe strips. Fig. 6 is a

detail view of the adjustable eccentric.

60 Referring to the drawings, 1 indicates the

main or base frame of my improved sepa-

rator, which has hinged thereto, at its front

longitudinal edge, as at 2, a supplemental
frame 3. These parts may be of any suitable

66 or desired material, but are preferably com-
posed of wood, and in the forni of rectangu-

lar frames consisting of longitudinal bars

united at their ends by transverse bars, as

clearly shown in Fig. 1. The main and sup-
plemental frames have secured to the rear GO

side thereof, as illustrated in Fig. 4, wings
4 arranged in pairs and oppositely inclined

longitudinally. Mounted between the wings
are longitudinally slidable wedge - shaped
blocks 5 which are pivotally connected by 65

rods 6 with an operating lever 7 by means
of which the blocks may be actuated to ad-

justably tilt or incline the supplemental
frame transversely from its back toward its

front for the purpose more fully hereinafter 70

described.

Disposed over the supplemental frame is

a vibratory table 8, preferably of rectangu-

lar form, composed of any .suitable material,

f.nd movably sustained by means of vertical 75

links 9 pivoted at their upper ends to sills It)

which extend longitudinally of the under
face of the table and at their lower ends
pivotally mounted on transverse rods 11 sus-

tained at their ends by the supplemental 80

frame 3. The links 9 are arranged in pairs

and have interposed between their lower

ends on the transverse rods 11 spacing blocks

12. In this connection it is to be noted that

there are three of the rods 11 and that each 85

carries two sets of links 9 arranged respec-

tively adjacent to the front and rear sides

of the table, and further, that the rear links

are of a greater length than the front links,

wliich imparts to the table an initial inclina- 90

tion downward from its rear toward it's

front transversely, which inclination may
be varied according to the varying mate-

rials treated by means of the sliding blocks
.) and their attendant mechanism, as will be 95

readily understood.

Secured to and constituting a vertical up-
wardly extending flange along the higher

longitudinal side of the table is a plate 13,

a similar plate 14 forming a projecting 100

flange at the front or receiving end of the

table, while the lower longitudinal side and
rear discharge end of the same are pi'ovided

with similar plates 15 and 1(5 which extend

downward from, and constitute depending 105

flanges.

Mounted at the front upper corner of the

table is a box or hopper 17 which is secured

in any suitable manner to the table and re-

ceives the material to be separated and de- no
livers the same onto the table through suit-

able discharge openings formed in its bot-
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torn. The material, which is delivered at

the higher side of the table, is washed trans-

versely across the same by water discharged
from a suitably perforated pipe 18 which

5 extends longitudinally of the table and is

connected in any suitable manner with the
vertical flange 13.

Secured to the upper face of the table in

any suitable manner is a series of guides or

10 riffles 19, constructed preferably of wood,
and which extend longitudinally of the ta-

ble, and are disposed slightly diagonally of

the same from the lower side of its receiving

end toward the higher side of its discharge

16 end, are uniformly spaced apart, and at the

receiving end of the table abut against a

transversely and slightly diagonally dis-

posed rail or flange 20. The ends of the

riffles which abut against the flange 20 and
20 which receive the material' when first dis-

charged from the hopper, are comparatively
high and narrow and from the receiving end
of the riffles gradually decrease in height

and increase in width toward the rear or

25 discharge end of the table. Thus the dis-

charge end of the riffles is comparatively
wide and flat, being, in fact, almost flush

with the surface of the table when in posi-

tion thereon.

30 When the material is first delivered onto
the table, it will be washed transversely

across the same and received in the spaces

between the riffles, and, in its travel across

the table, will be automatically separated,

35 owing to the variation in its specific grav-
ity, into strata of varying degrees of purity,

the heavier or purer ores settling upon the

table at its higher level, those next in purity

and weight at a lower level, and so on until

40 the gangue and other light impurities are

delivered at the lower side of the table into

a receiving trough 21. After this first pri-

mary separation of the ore, the same travels

longitudinally of the table in its separated

45 condition from the receiving toward the de-

livery end of the table, and a farther and
more thorough concentration follows, due to

the fact that the spaces between the riffles

converge toward the discharge end of the

60 table and, owing to the gradually increasing

friction and compression of the material be-

tween the sides of the riffles, retards the

heavier and purer ores and permits the
lighter and less pure particles to travel for-

55 ward in advance of the same, and when these

lighter particles reach a point of tlie riffles

sufficiently low they are washed transversely

across the table and concentrate with ores of

a similar quality at a lower level. A still

60 further separation of the ores results from
the diagonal disposition of the riffles from
the lower portion of the receiving end of

the table toward the higher portion of its

discharge end, which necessitates the mate-
65 rial, during its longitudinal movement, trav-

eling to a certain extent against the current
of the water. Thus the ore will, owing
to these three separate and distinct con-

centrating actions, be delivered at the dis-

charge end of the table in a thoroughly sep- 70
arated condition and in strata- of varying
degrees of purity. The material is caused
to travel longitudinally of the table owing
to a constant vibratory motion which is posi-

tively imparted to the same by mechanism 75
now to be described.

Secured to the underside of the table in

any suitable manner is a central longitudinal
sill 22, and bolted to the sill is a metal plate

having depending ends 24—25. This plate 80
is situated some distance from the receiving

end of the table and has secured to its de-

pending end portion 25 one end of a hori-

zontal rod 26 wliich extends parallel with
the table and has its outer end slidingly 85
mounted in suitable beatings formed in the

supplemental framework of the machine at

the front end of the latter, the other end
portion of the rod having clamped to it an
arm 27 formed of two metal plates. This 90
arm, which is adjustable longitudinally of

tlie rod, extends vertically upward from the

same and has pivotally attached to its upper
end one end, of a link 28, which is pivotally

connected at its other end with a verticallj' 95
depending arm 29 carried by an eccentric 30.

The arm 29 of the eccentric has also pivoted
thereto one end of a link 31 which is pivoted
at its other end to the fr;imework of the ma-
chine. The eccentric 30 is mounted upon 100
and operated by a drive shaft 32 journaled
in .suitable bearings transversely of the ma-
chine and provided with driving pulleys 33

in belt connection with any suitable source
of power. As the shaft operates, the eccen- io5
trie will, through the medium of its link con-

nection with the shaft 26, reciprocate the

latter longitudinally and impart to tlie table

8 a vibratory reciprocating motion which,
owing to the connection of the shaft to the 110
table at a point distant from its receiving

end, will be more thoroughly and equally

distributed throughout the surface of the
table, thus insuring a uniform concentration
of the material under treatment. ii5

In order to compensate for lost motion
and a consequent irregularity in the vi-

bratory motion of the table, J secure to the

arm 24 of plate 23 one end of a rod 34 which
has its other end slidingly mounted in a 120
block 35 fixedly sustained by the framework
of the device and mounted upon the rod be-

tween the block and a head 35 secured to

its outer end, a buffer spring 36 which is

normally expanded and against the action 125

of which the table is reciprocated.

In order that the vibratory motion of
the table inay be suitably regulated or ad-
justed according to the quality of the ma-
terial under treatment, I provide for a ver- lao
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tical adjustment of the eccentric 30 relative

to the shaft 32. For this purpose the end
plates of the eccentric are slotted, as at 37,

for the reception of the shaft, and are fur-

5 ther slotted, as at 38, for the reception of
adjusting bolts 39 connected at their inner

ends to an inner adjusting member 40 dis-

posed upon the interior of the eccentric and
are perforated, as at 41, to receive the shaft.

10 From this it will be seen that by operating
the bolts 39 in their slots 38 to adjust the

members 40, the eccentric may be moved
to vary its eccentricity relative to the shaft,

thus varying its throw and consequently
15 the longitudmal reciprocation of rod 2G and

the table, which can consequently be adjust-

ed to a nicety.

It will be noted that the table utilized

in the present construction is of uniform
20 thickness and that the riffles are fastened

upon the upper flat face of the table. The
top of the table - forms the bottom of the
grooves, whereas the edges of the riffles con-

stitute the side walls thereof. By providing
25 riffles which are fastened to the top of the

table it is not necessary to go to the expense
of constructing a special form of table.

Riffles of the construction shown and de-

scribed can be readily attached upon the
30 flat surface of any table. These riffles can

be made as articles of manufacture and can
be .substituted by the user for riffles which
are broken or otherwise injured upon the
table. It will be noted that the bottom and

35 top faces of each riffle are counter parts so
that the riffle can be secured upon the table
with either face downward, thus making it

easy to manufacture and apply. Moreover,
should the upper edges and surfaces of the

40 riffle become worn as a result of constant
use the riffle may be detached and inverted
and tlie worn face pressed tightly upon and
secured to the surface of the table.

From the foregoing it will be seen that
45 I produce a device in which there will be

a thorough and perfect concentration of the
ores, one in which the ores will be delivered
in a separated and graded condition from

the discharge end of the table, while the

gangue and other impurities will be deliv- 50

ered transversely of the table at its lower
side, and that, owing to the perfect separa-

tion of the ores attendant upon my device,

the employment of conveying mechanism to

return the ore to the table for a second treat- 55

ment, and, in fact, a second treatment of the

ores, is obviated. In attaining these ends
it is to be understood that I do not limit

or confine myself to the details of construc-

tion herein shown and described inasmuch 60

as various minor changes such as would sug-

gest themselves to the skilled mechanic may
be made therein without departing from the

spirit or scope of my invention.

Having thus described my mvention, what 65

I claim is:

—

1. As an article a riffle for ore separators
comprising a flat elongated strip gradually
increasing in width and diminishing in

thiclmess toward one end, the side edges of 70
the strip being straight from end to end and
perpendicular to the faces thereof, the two
faces of the strip being dupliaites.

2. The combination with an inclined table

having a flat uninterrupted upper surface; 75

of a plurality of similar riffles secured upon
and dispo.sed entirely above the upper sur-

face of the table, said riffles being inclined

upwardly toward the discharge end of the
table and each riffle comprising a flat elon- 80
gated strip gradually increasing in thickness
toward one end, the side edges of the strip

being straight from end to end and perpen-
diculur to the faces thereof, the upper and
lower faces of the riffle being duplicates, said 85
riffles forming grooves therebetween, the top
of the table constituting the bottom of the
grooves.

In testimony that I claim the foregoing
as my own, I have hereto affixed my signa- 90
ture in the jiresence of two witnesses.

JOHN GIDEON KIRKSEY.
Witnesses

:

H. L. Shannon,
W. G. MOOHE.
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To all 7vhom it may concern:

Be it known that I, Cl-vcde Sherwood, a

citizen of the United States. resiiJing at

Black Bear, in the county of Shoshone and
5 State of Idaho, have invented new and use-

ful Improvements in Ore - Concentrating
Tables, of which the following is a specifica-

tion.

This invention relates to ore concentrating
10 tables, and particularly to an attachment to

effect in a rapid and thorough manner proper
grading or separation of metallic values

without possibility of their subsequent ac-

cidental mixtures, wa.ste. or the necessity of

15 changing the adju.stment or set of tlie table.

The attachment may be employed with ad-

\;nitagi' in connection with various types i.'f

tables. l)ut is of e.si)ecial utility when used in

connection with an endwise ieci))roca1ory.

20 transversely inclined table.

In the drawings: Figure 1 is a perspective

view of a concentrating table provided with
an attachment embodying my invention.

Fig. 2 is a top plan view of the attachment
25 detached from the table, one of the valves,

hereinafter paiticularly described, being
separated from said attachment and in per-

spective. Fig. 3 is a view of the attachment
as seen from the table, two of the troughs

30 thereof being in section. Figs. 4 and o are

cross-sectional views on the lines 4—i and
.)—5, respectively, of Fig. 2.

Like characters refer to like parts through-
out the several figures of the drawing.

35 In Fig. 1 a table of known type is shown
and generally designated by the numeral 2.

and is transversely inclined and given an
endwi.se or longitudinally vibratory or re-

ciprocatory motion by any suitable means
40 for the purpose of stratifying the pulp sup-

plied thereto. This table has on its upper
side longitudinally disposed riffles with their

forward ends arranged in step order oi are

upon ji line extending diagonally of the table

45 so as to leave a clear space, as 4, al()i:g which
the lead separated from the p'.ilp on the

motion of the talde is fed. the lead, when it

leaves the table, falling into an inclined

trouch o secured to the head end of the table

60 in any suitable manner. This trough is one
feature of the improvement and directs the

lead delivered thereinto into any suitable

i-eceptacle. The other feature of the im-

provemeiil is designated in a general way by

6 and comprises .several troughs, hereinafter 55

more particularly described.

In addition to troughs, the member 6 in-

cludes an inner -row of connected pockets 7

of any desirable number and disposed along

the lower side of the table 2 commencing at 60

the head end and extending toward the tail

end of said table. Into these pockets lead

and zinc middlings and other constituents

are delivered and disposed of by means
within the control of an attendant, as will 65

be hereinafter made clear. The pockets or

compartments may be made in one piece of

any desirable metal or other suitable material,

and while they may be of any shape they are

represented as being substantially square. 70

Each pocket 7 is shown as having counter-

sunk in the bottom thereof a disk vah^ S

provided with a pivot 9. The several valves
S are operated by diametrically opposite

handles 8' comiected thereto and are held in 75

their adjusted positions preferably by fi'ic-

tion. By countersinking the valves in the

bottoms of the respecti\e pockets or parti-

tions 7, said bottoms will not present on their

upjjer surfaces any projections or protni- 80

sious upon or against which mineral values

or the like might lodge or catch. In the bot-

tom of each pocket or compartment 7 are

three holes 10, 11 and 12. Each rotary disk

valve 8 has through it a single hole or per- 85

foration 13 adapted to register with any one
of the three holes or openings 10,11 or 12 in

the bottom of its respective pocket or com-
partment 7 for a purpose that will herein-

after appear. 90

111 addition to the inner series of pockets

7 there is a second or outer series of pockets
7', and these pockets 7* may be of any num-
ber: for instance, if thirteen of the pockets

7 are provided, four of the pockets .7* would 95

be preferably used. The numbei-s of the two
series of pockets are simply mentioned, how-
ever, by way of illustration and will depend
somewhat upon the size of the table and
dimensions of the pockets. The pockets 7* 100

are con.structed like the pockets 7 in all

particulars, including the bottom openings,

but to avoid confusion and facilitate an un-

derstanding of the apparatus, the openings

in the ])ockets 7^ are designated by the char- 105

acters 7", 7^ and 7'^, respectively, the pockets
7* containing valves 8' each provided viith

a siiigle opening S*" and operating and con-
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structed exactly like the valves 8. The
pockets 7' are coincident with the first four
of the pockets 7, by virtue of which the
first four pockets 7 can discharge respectively

5 into the pockets 7°. The primary purpose
of the pockets 7^ is to provide for the proper
disposal of the iron that passes over the

lower side of the table near the front end
thereof, although these pockets can be used

10 to dispose of the zinc of lead which may
be therein by manipulating the valves 8.

The valve 8 of each pocket 7 will be turned
to register the opening 13 of the valve with
the openings 10, 11 and 12 in accordance

15 with the character of the material flowing
into the several pockets, and if zinc flows
into the jjockets the opening 13 of the valve
8 will be caused to register with the opening
10; if middlings of zinc and lead are direct-

20 ed into the pockets the openings 13 of each
valve will be placed in registration with the
openings 11, and if tailings flow into the
pockets the ojoenings 13 of the valves will

be caused to register with the openings 12.

25 In other words, the se^eral valves 8 will be
positioned to relieve the pockets of their
contents in relation to the several troughs
in accordance with the particular character
of the material flowing into the pockets

30 from the table. The registration of the
opening 13 with any one of the bottom open-
ings 10, 11 and 12 will result in a closure of
the remaining two oisenings. It is the cus-
tom to return the middlings back onto the'

35 table to be worked over, while the tailings

can be deposited in a heap and also worked
over at desired intervals.

Practically the same operation may be
effected in the pockets 7" as above noted or

40 when materials of different- kinds solely oc-

cupy these latter pockets and under this
condition of sole occupation of the pockets
when the opening S" of each valve 8" regis-

ters with the opening 7', this is for the
45 purpose of directing zinc through said open-

ing 7". When the oijening 8'' in said valve
8" I'egisters with the opening 7", this is for
the purpose of permitting lead to pass
through said opening 7^, and when the open-

50 ing in said valve 8" registers with the open-
ing 7''\ this is for the purpose of causing
iron to pass through said opening 7'. By
the manipulation, therefore, of the several
valves or any one or more of them, the

55 proper grading of the values and other ma-
terials that pass olf the table can be obtained.
The member 6 is provided with four longi-

tudinally extending troughs 14, 15, 16 and
17, the trougli 14 being adapted to receive

GO the pure zinc, the trough 15 the zinc and
lead middlings, the trough IG the tailings.

and the trough' 17 the iron. The trough 14
discharges the mass within it forwardly or
toward the head end of the table ; the trough

65 16 discharges the tailings therein toward the

rear or tail end of the table ; the trough 15
discharges into the middlings elevator, not
snown, and the rear end of said latter trough
is represented as somewhat deflected or in-

wardly disposed for this purpose, and. the 7

trough 17 causes the delivery of the iron in

a forward and slightly lateral direction.

The four troughs and the trough 5 herein-
before described are separated from each
other in a watertight manner so as to pre- 75
vent possibility of mixture of the materials
therein, and the said troughs may be dis-

posed in cooperative relation to the pockets
7 and 7° of the attachment in any desirable

manner. so
From the under side of the openings 10

in all the pockets 7, except the first four of
the latter, spouts 10" isroject for the delivery

of zinc which maj' pass through said open-
ings 10 into the zinc trough 14. When the 85

openings 13 of the several valves 8 register

with the openings 11 of the pockets 7, lead

middlings will be directed into the trough
15. When the openings 13 of said valves 8

register with the openings 12, the tailings 90
will be delivered into the trough 16. "When
the openings 13 of the valves 8, except the
first four thereof, register with the openings
10, zinc will be directed by way of the spouts
10" into the trough 14, and when the open- 95
ings 13 of the first four valves 8 register

with the openings 10, the contents of said

first^four pockets 7 will be directed into the
companion or outer pockets 7". The mate-
rials delivered into the outer pockets 7" will, lOO
therefore, be released and recovered in ac-

cordance with the positions of the valves 8".

Should the opening 8'' in one or all of the
valves 8'^ register with a cooperating opening
or openings 7'^, zinc will be directed from 105
the jDOcket or pockets 7" into the trough 14.

Should the opening 8'' in any one of said
valves 8" register with the cooperating open-
ing 7'', lead will be delivered from the first

four pockets into the trough 5, said trough 110
5 having an angular extension 5", as shown
in Fig. 2, which extends under the several
openings 7''. Should the openings in the
four valves 8" register respectively with the
openings 7% this will be for the purpose of 115
directing iron into the trough 17. There-
fore, by the manipulation of the several

valves the constituents discharged from the
table may be separately recovered -or prop-
erly graded. Should the valves 8" be set for 120
elfecting the discharge of iron into the
trough 17, and should it be seen by an at-

tendant that zinc or lead is being rlelivered

into the pockets 7°, such latter materials can
be directed into the proper troughs by a 125
simple manipulation of the valves 8° with-
out changing the adjustment or set of the
table, witn respect to the pockets 7 Sind the
valves 8.

From the foregoing description relating 130
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to the discharge of the individual materials
or substances through the outlets of the
pockets 7 and 7^ and into the several troughs
mentioned, it is not to be understood that

5 ditterenl materials are simultaneously liber-

ated from eacli pocket, but tliat wiicn one
kind of material is flowing into each pocket,

that material may hv liberated into the

proper trough wliich has been devised for

10 the purpose.
Having thus describetl the invention, what

is chiimeil as new, is:

1. The combination of a concentrating
table, a series of separate pockets extending

15 along the discharge side of the table and
each having a series of distinct outlets, a

series of separate troughs to receive different

chisses of material from the outlets of the

individual pockets, aiid shlftable means with

20 an opening to register with the respective

outlets for directing the diiYerent materials

entering each pocket through the outlets

into separate troughs.

2. The combination of a concentrating

25 table, a lead receiving trough extending
across the head end of said table, a series of

separate pockets extending along a side edge
oi" the table and each ]>rovided with a series

<ii' distinct outlets, separate troughs for re-

30 cciAing different materials horn the iiidi-

\idual pockets, nnd shiftable means in the
p(;ckets and jjrovided with an opening for

registering with the respective outlets for

effecting the delivery of different materials

35 through the said outlets info separate
troughs.

3. The combin-'iiou of a concentrating
table, a series of pockets extending along
an edge of said table for receiving material

40 di-charged therefrom, each pocket having
several openings, a valve in each pocket hav-
ing an opening therein to register succes-

si\ely with the respective openings in said

l>ockets. and troughs to receive material dis-

45 charged through the openings in said

pockets.

4. The combinaticm of an ore concpntrat-
ing table, a series of separate pockets ex-

tending along the discharge edge thereof,

50 each pocket having at least three openings, a

valve in each pcxket having an opening
nda])ted to registei' in succession with the re-

spective three openings, two trouirhs dis-

(•h;;rging towai'd the rear end of the table

55 foi- receiving material passing thrnnsh cer-

tain ()f said openings, a third trough for dis-

chai-<:ing toward the front of the table, and
spouts foi' csiiidnctinir material from the
pockets into said third trough.

60 .">. The combin ition of an ore concentrat-
ini'' table, sepai'ate pockets to receive mate-
rials discharged from said table and each
jirovided with a series of distinct outlets,

and rot at able means in each of the pockets

having a single opening and adapted to reg- 65

ister in succession with said oiitlets for regu-

lating the discharge of difforcat materials

through'the outlets.

(). 'I'he combination of a concentrating

table, a series of separate jwckets extending 70
along the discharge edge of the table for re-

(•ci\!ng materials from tlie latter and each

having a plurality of bottom openings, and
shiftable means in each pocket pi-ovided

with A .single opening to register with the 75

respective bottom opennigs of the pockets

for controlling the discharge of different

materials therefrom, the shiftable means
closing the bottom openings not in registra-

tion with the single o|)ening therein. 80

7. An idtaclunent for ore concentrating

tables comprising a series of non-conmiuni-

("iting pockels arranged in a row and each

having a plurality of outlets, and movable
means in the pockets for controlling the 85

delivery of material from the .several out-

lets, each of the means having an opening to

register with the outlets and when in regis-

tration with one of the outlets closing the re-

maining outlets. 90

S, An nttachmcnt for ore conj'cntrating

tallies comiirising a series of ]5ockets ar-

ranged in a row and ench having a plurality

of outlets, a rotary valve in each pocket hav-

ing an opening to register with the outlets 95

in successicm. and separate means for receiv-

ing materials discharged thro)i."-h the outlets

of tlie several pockets.

9. An attachment for ore cimcentrating

tables comprising an inner series of pocketis 100

arranged in a row and each havinff a plu-

rality of outlets, an outer series of pockets

to receive materials from certain of the

inner series of pockets and also having a

plurality of outlets, nnd rotai-y valves hav- 105

ing openings therein and disposed in the two
series of pockets for controlling the dis-

charge of materials from the latter, the

openinjifs in the valves being adapted to suc-

cessively register with the outlets of the 110

pockets.

10. The combination of a concentrating

table, a series of pockets extending alonsi the

discharge side of the table, the pockets being

non - communicating and j^rovided with a 115

plurality of outlets for dischaix'-ing vni-ious

materials at different jjoints therefrom, and
apertured means in the .several pockets for

successively o])ening nnd closing the outlets

with relation to the interior of the pockets 120

and to legulate the discharge of the various

materials from each pocket.

11. The combination of a concentrating

table, a series of pockets extendins along the

discharge side of said table, and a second 125

series of pockels arranged beside the first

mentioned .series of pockets, each of tTie

pockets being provided with a plurality of
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outlets and adjustable apertured means for

discharging \arious materials from the

lower portions thereof at different points, a

part of the first mentioned series of pockets

having communication with the second se-

ries of pockets.

12. An attachment for ore concentrating

tables comprising a series of pockets each
having a plurality of o\itlets for discharg-

10 ing various materials at different points

therefrom, apertiired means movable within
each of the pockets for successively openmg
and closing the outlets of the latter and to

control the delivery of different materials

15 from the said outlets, and a plurality of sejja-

rate troughs into which the outlets of the

pockets individually discharge.

13. An attaclmient for ore concentrating
tables comprising a series of pockets each

20 having a plurality of outlets, means operable
at will foi- controlling the delivery of mate-
rial from the several outlets, and a second
series of pockets coincident with cei-tain of

the first mentioned series of pockets and
25 adapted to receive materials from the latter

through certain of said outlets, and means
ojierable at will for controlling the discharge
of mateiials fioni tlie second series of

] lockets.

30 14. .Vn aliacliuieiit for ore concentrating

tables comprising a series of pockets each
having a plui-niity of outlets, means for con-

trolling the deliveiy of materials from the

several outlets, and troughs corresponding

35 in number with the outlets of each pocket,

one trough being adapted to receive material

from one outlet, and another trough being

adapted to receive material from another
outlet.

15. An attachment for ore concentrating 4^
tables comprising a series of pockets each
having a plurality of outlets, means for con-

trolling the deliverj' of material from the

several outlets, and troughs corresponding
in number with the outlets of each pocket, 45
one trough being adapted to receive material
fiom one outlet, and another trough being
adapted to receive material fi'om another
outlet, said troughs being out of communica-
tion with ea'ch other. 50

16. An attachment for ore concentrating

tables comprising a series of pockets each
having a plurality of outlets, and rotary
valves countersunk in the bottoms of the re-

spective pockets, each valve having an oped- 55
ing, apd the valves rotatable to effect regis-

tration of the openings with certain of the

outlets.

17. An attachment for ore concentrating

tables, comprising two series of pockets ar- go
ranged in rows side by side and each having
a plurality of outlets, means for controlling

the delivery of material from the several

outlets, and troughs to receive such material,

at least one of the troughs being common to cs
both series of pockets.

In testimony whereof I have hereunto set

my hand in presence of two subscribing wit-

nesses.

CLAUDE SHEEWOOD.
Witnesses

:

Elmer M. Suitek,

S. D. Lemimx.
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To all whom it may concern:
Be it known fjiat I, [Ilysses S. James, a

citizen of the United States, I'esidin^ at New-
ark, in the county of Essex and State of New

5 Jersey, JiavC invented new and useful Im-
provements in Ore-Concentrators, of wliich
the following is a specification.

This invention relates to ore concentrators,
the object of the invention being to provide

10 an effective apparatus of this character
adapted to quicldy and thoroughly separate
mineral values from gangue and other for-

eign matter and to effect the separation of

the various mineral values from one another.
15 In order to enable those skilled in the art

to practice the invention, I have illustrated a
simple and convenient form of embodiment
thereof in the accnnipanying drawings form-
ing a part of this .sjjeciiication, wliich I will

20 set forth in detail in the following descrip-
tion, while what I claim as new will be in-

cluded in the claims succeeding said descrip-
tion.

In the drawings: Figure 1 is a top plan
25 view of a concentrator involving my inven-

tion. Fig. 2 is a side elevation of the same.
Fig. .3 is a transverse section on the line 3—

3

of Fig. 1 . Fig. 4 is a top plan ^-iew of mech-
anism for vibrating- the table. ^ Fig. 5 is a

30 vertical sectional view, and Fig. 6 is an inside
view of the same. Figs. 7 and 8 are details

heremafter more particularly described,
showing parts of said driving mechanism.
Fig. 9 is a top plan \-iew of a modified shape

35 of table. Fig. 10 is a bottom plan view of

the same. Figs. 11 and 12 are detail \'iews

of a slat. Fig. 13 is a transverse section on
the line 1.3—13 of Fig. 9.

The concentrating table shown in the
40 drawings is denoted in a general way by 2,

arid it may take the external shape shown in

Figs. 1 and 2, or that represented m Figs. 9
and 10. The said table is composed of two
hinge connected portions, 2'^ and 2**, respec-

45 tively. The structure of the table sjiown in

Figs. 1 and 2 is the same as that illustrated

in detail in Figs. 9 and 10, so that if I de-
scribe in full the construction of the latter
form of table, the same will apply to the

50 other. The table shown in said Figs. 9 and
10 includes in its makeup a plurality of slats

or strips, as 3, extending lon«;itudinally

thereof and which are cut partially through
or kerfed on the bias, as shown at 3* in Figs.

55 11 and 12, which figures represent one of the

slats. This cutting through the slats pro-
duces a hinge in the table, wjiich I will denote
by 4. The hinge, as will be clearly evident
upon an inspection of the drawings, is dis-

posed obliquely of the table, extending from 60
a point near the head corner of the tame to a
point on the opposite margin of the table be-
tween the ends. The slats on their upper
sides are covered by some suitable flexible

fabric, as 3'', which may be linoleum, and 65
which of course extends across the hinge line

4. The hinge line constitutes the base line

or one of the sides of the concentrating por-
tion 2" of the table. Tliis concentrating por-
tion may be either plain or riffled. In Figs. 70
1 to 3 I have shown it as riffled, while in Figs.

9, 10 and 13 it is represented as being plain.

The riffles, when employed, are parallel with
the line of motion of the table, and aie quite
shallow, so as not to check the movement of 75
the gangue on the concentrat^ing portion 2*

after such gangue has been separated from
the mineral. The portion 2'' of the table
serves several offices, as will hereinafter ap-
pear, it being of such construction as to pre- 80
sent a slime pan.
The concentrating portion 2* of the table

is inclined upwardly from the base line to-

ward the tail of the table, and the portion 2^

of the table, which serves as a slime pan, has 85
a downward inclination from the base line

toward the opposite corner, the inclination

of tliis portion of the table being less than
that of the concentrating portion.
The table is so constructed that the pulp 90

is held in a limited area adjacent to the place
where it is deposited upon the concentrating
portion of the table and is prevented from
crossing the base line separating the concen-
trating portion of the table from the slime 95
pan. The construction of the table is also

such that when longitudinal, vibratory or
reciprocatory motion is imparted to the table

in the proper manner, the mass of pid]i will

become stratified upon the concentrating loo
portion of the table, the heaviest i)articles

forming the stratum at the bottom and the
other strata being arranged in the order of

the specific gravities of the particles forming
them, the gangue, which is of the least den- 105
sity, lying on top. The vibratory move-
ment imparted to the table causes the
gradual advance of the pulp toward the tail

of the table and also cause- a lateral move-
ment of the several strata into which the 110
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pulp becomes separated, the lateral niove-

meni of the gangue being most rapid and
the lateral moTement of the lower strata be-

ing roughlr iiiTersely proportional to their

5 densities. In this vrav the gangue is carried

comparatively rapidly toward the front

margin of the table in a direction substan-
tially parallel to the base line, but without
ever being carried across the base line, which

10 would cause the bleeding of the pulp. The
mineral values are carried onward toward
the tail of the table with less lateral move-
ment than the gangue, owing to their greater

density, and are discharged over the tail of

15 the table and over the front margin adjacent

to the tail end.

As previously indicated, the portion 2*' of

the table, ia connection with the forward
motion thereof, prevents the pulp from

20 crossing said base line. This result is aided
in the present instance by the quiescent or

stagnant wash water in the panlike slime

portion of the table.

By referring to Figs. 1 and 9, it will be
25 seen that along the back edge of the concen-

trating portion 2* of the table, there is a
ledge S rising therefrom, said ledge con-

verging at its head end into the base fine -i of

the concentrating ponion 2* of the table,

30 so that when pulp is introduced onto the

head end of the table, it faUs into a narrow
space, the head end of the ledge, in connec-
tion with the forward motion of the table

and the sUme portion 2'' thereof, serving to

35 pocket the pulp or positively retain it in a

reduced area. As the table vibrates, the

pulp mass is strati^ed and is advanced along
the concentrating portion, so that it can
gradually or progressively spread out, the

40 mineral values descending according to their

specific gravities or weights, while the

gangue will be on the top. together with
other undesirable constituents in the pulp.

As the mass moves forward, the mineral
45 values will be gradually panned down, and

the gangue will gradually move away from
the mineral values toward but not across the

base hne 4. and when riffles, as 2 '. are present

on the concentrating portion, they will not

50 bt at such a height as to check or impede the

free spreading motion of the sangue. so that,

when once the gangue has been separated
rrom the mineral values, it cannot again

come in contact therewith.

55 As will hereiaafter appear, the angularity

of the portion 2 ' of the table can be adjusted,

so that in case the gangue does not flow prop-
erly toward the base line of the concentrat-
ing portion, the latter can be raised or its

60 angularity increased iu order to promote the

desired result, or, if it flows too freely, the

back end of the concentrating portion will

be lowered. It will be understood that as

the pulp mass is advanced, it is stratified.

65 the heavy particles or mineral values taking
,

a straight line, although not exactly in the
direction of the leno;th of the table, toward
the tail of the table, where they are dis-

chaig:ed in lines properly separated accord-
ing to their specific gravities, over the tail of 70

the table, the gangue being discharged over
the forward side of the concentrating portion
between the hinge hne 4 and the tail of the

table in a solid stream, not mixed with min-
erals. 75

I have designated the portion 2'' of the

table as a slime portion. Along the head of

the same there is shown as extending a ledge

9. which converges into the ledge S along the

back of the table, while on the front side of 80

the shme portion there is a flange or led^ 10,

tapering from its highest point next theledge
or flange 9 to. and merging into, the surface

of the slime portion 2''. in proximity to. but
separated from, the hinge line 4. Into this 85

slime poruon 2*", which is downwardly in-

clined from the hinge line 4 toward the head
of the table so as to produce, in connection
with the flanges or ledges 9 and 10. a pan,
there is discharged the wash water which 90

flows over the front ledge 10. The motion
of the table precipitates any mineral values

that may be m this wash water onto the bot-

tom thereof, and such mineral values are

gradually worked toward the hinge or base 95

line 4, so that they can pass out of the outlet

between the tail end of the ledge 10 and the

hinge line 4. by reason of which I am enabled
to save all that is desirable in the pidp.

Any convenient means may be employed 100

for dehveriag the pulp onto the table, for

example, a hopper or feed box. as 11. ar-

ranged over the acute angular head of the
concentrating portion of the table. The
hopper itself directs the pulp onto the said 105

acute angular portion, where, by the joint

action of the ledge S and the shme portion
2^". augmented by the forward motion of the

table and the inclination of the concentrat-
ing portion, the pulp is held in a narrow area. 110

As the table is vibrated, the mass is panned,
the heavy matter descending to the bottom
of the mass and below the gaiigue, so that, as

the pulp mass is advanced with the forward
motion of the table, the gangue on top of the 115

mineral values can roll over the same with-

out disturbing or becoming mixed with tliem.

The hopper of feed box is fixedly mounted
upon the table, for which purpose its base or

foot can be bolted or othennse fastened to 120

the shme portion 2'' of such table.

The wash water for the pulp may be sup-
phed by a pif>e as 15. arranged over the con-
centrating portion 2* of the table and sup-
ported by suitable stationarv bearings, as 16. 125

The said pipe may be supplied w"ith water in

any suit aWe way.
Upon reference to Fig. 1 of the drawings,

it will be seen that the flow of wash water is

diagonal to the hne of motion of the table, 130
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hut is at rio;lit angles to th£ base line 4 of the
concentrating portion 2* of such table, so
that the motion of the mass on said con-
centrating portion is, as nearly as possible,

6 opposed to the pressure of the water, by
reason of which the water will not mix the
mLberal values with the gauirue. which latter

has previously passed free of the former. In
other words, the motion of the inijieral values

10 is opposed to the pressure of the water, so

that such pressure will not tend, as indicated,

to niLx the minerals and ganguc, while, at the
same time, the wat-er can freely and thor-
ougldy wash the minerals and simultane-

15 ously wash the gangue toward the base line

of tlie concentrating portion, the motion of

the gangue toward said base line being due
to the water, augmented by the inclination

of said concentrating portion.
20 In Figs. 1. 9 and 10 of the drawing, the ta-

ble is so constructed that its forward or con-
centrate discharge end is arranged obliquely,
this edge in Fig. 1 forming an acute angle
with the feed side of the tanle. By so con-

25 structing the table, the concentrate Hischarge
end thereof is kept wet from the flow of tlie

dressing water without the aid of a .spray

pipe across such end of the table. If this end
of the table becomes dry, it causes the con-

30 centrates to bank at this point, and. the same
cannot be discharged. To avoid this diffi-

cult}', certain tables use what is known as a

spray pipe. This spray pipe is continually
liable to stoppage owing to the accunmlation

35 of leaves and dirt, thus requiring consider-
able attention. By the simple means which
I have adopted of cutting the concentrate
discharge entl of the table at an acute angle,
the use of such a spray pipe with its attend-

40 ant objections is obviated, and a proper dis-

charge of the concentrates is insured at all

times. It will be understood, of course, that
the direction of flow pf the dressing water
relatively to the table may be varied. In

45 fact, in practice the inclination of the table

may be varied to meet different conditions,
the invention not being limited in this re-

gard. For instance, in some cases, an- in-

clination of one miarter inch in si.x feet may
50 be sufficient, while in some cases, it may be

necessarj- to set the table at an inclination of
three quarters of an inch to sLx; feet. In
most cases, however, an inclination of one-
half an inch in sLx feet is most satisfactory,

65 and the water in such cases will flow almost
at right antjles to the Une of motion of (he
table.

I will describe hereinafter a means for im-
partin"; a vibration of a peculiar character to

60 the table, the table initially, on its working
stroke, being grven a slow movement, and
finally an accelerateil or rapid motion, to
drive the mass on the concentrating porticm
2* thereof forward, and on its return movc-

65 ment, being given an initially rapid but fmally

slower motion, so that the pulp will be re-

i

tained in its forward position. Thi.s forward
motion of the table, as will be understood
from what I have hereinbefore stated aids,

in coimection with the portion 2'' of the 70
table, in preventing the pulp mass on the
concentrating portion from crossing the base
line 4, antl in so doing, serves to hold the
pulp in a narrow or reduced area, and finally

permits its gradual spreading in aVea so that 75
the gangue can get free of the mineral values
or those which are to be saved.
Arranged under the table are two frames,

as 17 and IS, respectively, (see Fig. 2) said
frames being coimected bj- hinges, eacji des- 80
ignated by 19. the a.xes of the hinires l)eing in

common and coincident vertically with the
hinge line 4 between the sections of the table.

Bet\yeen the frames 17 and 18, anil the two
sections of the table, are links, as 20, con- 85
nected flexibly in some suitable manner at
their opposite ends with the table sections
and frames respectively, in onler to permit
the requisite vitratory motion of the table.

The frame IS, as will be understood, is con- 90
nected with the table section 2", and it is ar-

ranged for tipping motion, so that a corre-
sponding motion can be obtained with re-

spect to sai<l table section 2", in order to ad-
just the angularity of the latter. To secure 95
the tipping motion in f[uestion, of the said
frame IS, 1 tap through the same screws 21,
having hand wheels at their upper ends, and
the bases of which engage the oase frame 22.

By the manipulation of the wheels, the frame 100
IS can be raised or loweredand a correspond-
ing adjustment secured with respect to the
concentrating portion or section 2* of the
table.

It will be evident that when the concen- ]05
trating portion of the table is raised or low-
ered, the hinge Hne between said concentrat-
ing portion and the slime portion is not va-
rieil, but throughout the various adjust-
ments of said concentiating portion said no
hinge line remains in a uniform jio.sition

which in the present case is horizontal.
In Figs. 4 to S inclusive, I have shown in

detail a means for vibrating or reciprocating
the table lonsritudinally. The head end of 115
the table is sJiown as furnished with an arm
2.3, to which is pivoted a lod j!^^ extending
through a guide sleeve 2.5 and also tluouirli a
coiled spring 26 bearing at one end against
said guide sleeve 2.5 and at the other against 120
a slide 27 suitably guided for longitudinal
movement upon the base 22, the outer end of

the rotl passing through, and having a nut
i bearing against, said slide. A rocker 29,

I

consisting of two complemental side bars, 125

j

bears at its lower end against the extreme

I

outer entl of the arm 2.3, and rigidly fastened

;
to the upjier end of the rockei' is a flexible

strap 30, connected at its other end to the

1 frame 2S. Guided vertically by the rocker 130
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is a plate 31, such vertical movement being
for adjustment in order to -vary the stroke of

the rocker. Connected with the head of the

rocker and with the framing is a flexible coh-

5 nection, as 32, which may be of spring metal
in order to hold the rocker down. The plate

31 is provided with a shoe 33 constituting

the fulcrum portion of the rocker and having
a rounded working surface which bears

10 against the framing 28. The rocker is pro-

vided with a vertically disposed screw 34,

the threaded portion of whicli is tapped
througli a flange on the plate 31 in order to

raise the plate and consequently vary the

15 stroke of the rocker by tlie operation of the

said screw, which latter is provided with a

thumbpiece at its upper end. The screw is

vertically immovable, and for tliis purpose it

may have a fixed shoulder clamped within

20 the head of the rocker. It will be under-
stood that the rocker 29 imparts an advanc-
ing motion to the table 2 in opposition to the

coiled spring 26. Supportedby the frame 28
is a shaft 35 provided with an eccentric 36

25 for operating a pitman 37 comiected at its

upper end in some iixed mamier with the

flexible strap 30 bety^een its point of attach-

ment with the frame 28 and rocker 29. By
the construction described, the eccentric 36

so imparts, as its position varies, at first a slow
advancing niovement through the interven-

ing mechanism, to the table, and finally an
accelerated or very rapid motion, in order

to forcibly or positively advance the pulp

35 along the table. During the advancing mo-
tion of the table, the spring 26 is put under
compression, so that on the return motion of

the eccentric, the spring can first impart a

very rapid and then a slower return motion
40 to the table, the return motion bemg con-

trolled of course by the eccentric.

Hereinbefore I have spoken of the head
and tail end of the table. The head of the

table is at the right in Figs. 1, 2, 9 and 10,

45 while the tail is at the left in said figures.

The front of the table is that over wliich the

wash water is discharged, while the back of

the table is that along which the ledge or

flange 8 extends.

50 I deem it expedient to describe more in de-

tail the novel construction of eccentric and
spring mechanism fur cU'ecting tlie herein-

before descriVjed action of the concentrating

table. The ends of the strap 30 are adapted,
55 as will be apparent upon an insjjection of

Fig. 5, to work against upwardly curved
faces upon the head of the rocker 29 and
frame 28 respectively, while the said strap,

between its ends, is adapted to act against

60 the curved top of the head of the pitman
37, said pitman having a pin 37" extend-

ing through a perforation substuntially cen-

trally of the llexible strap 30, so tliat, as the

position of the eccentric 36 varies, I can, in

ti5 connection with the spring 26, secure the de-

sired motion of the table. Upon the shaft

35, provided with the eccentric, is a driver,'

which may be a pullej'.

Having thus described the invention, what
I claim is: 70

1. A longitudinally vibratory concentrat-

ing table having two portions flexibly joined

with eacli other at opposite sides of a hori-

zontally disposed hinge line extending ob-

liquely to the direction of motion of the 75

table, one of said portions of the table being
upwardly inclined from said line and obhquc
to the line of motion of the table, and means
for varying the angular position of said up-
wardl}^ mclined portion without changing 80

the horizontal disposition of said lunge line.

2. A longitudinally vibratory concentrat-

ing table having concentrating and slime

portions situated at opposite sides of a line

disposed diagonally to the direction of mo- 85

tion of the table, said concentratmg portion

being upwardly inclined from said line and
oblique to said direction of motion, and
means for supplying pulp on to the head end
of said concentrating portion. 90

3. A longitudinally vibratory concentrat-

ing table having concentrating and slime

portions fle.xibly joined with each other and
at opposite sides of a line disposed diaw-
nally to the direction of niotion of the table, 95

said concentratmg portion being upwardly
inclined from said line and obhque to said

direction of motion, and means for supplying
pulp on to the head end of said concentrating

portion. 100

4. A longitudinally vibratory concentrat-

ing table having flexibly united concentrat-

ing and slime portions at opposite sides of a

line disposed oolique to the hne of motion of

the table, said concentrating portion being 105

upwardly inclined from the hne dividing the

said portions and obhque to said line of mo-
tion, means for supplying pulp on to the head
end of said concentrating portion, and a pipe

for wash water extending along the concen- 110

trating portion for directing wash water to-

ward the hne between the two portions and
in a direction oblique to the line of motion of

the table.

5. A longitudinally vibratory concentrat- 115

ing table having concentrating and slime

portions at opposite sules of a dividing line

extending oblique to the hne of motion of the

table, said concentrating portion being up-
wardly inclined from said dividing line and 120

oblique to the said line of motion, and means
carried by the table for supplying pulp

directly onto the head end of said concen-

trating portion.

6. A longitudinally vibratory concentrat- 125

ing table sub-divided into connected concen-

trating and sllnie portions, the dividing line

between the two being obli(iue to the line of

motion of the table, said concentrating por-

1
tion being upwardly inclined from said divid- 130
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Ing line and oblique to the said line of mo-
tion, means carried by the table for supply-

ing pulp onto the head end of the said con-

centratmg portion, and a pipe for wash
5 water extending along the upper edge of said

concentrating portion for directing wash
water towards said dividing line and in a

direction oblique to the said line of motion.

7. A longitudinally vibratory concentrat-

ir ing table having its concentrating surface

upwardl}'' inclined from a base' line oblique to

the line of motion of the table and having a

slime pan separated from the concentratmg
surface by said base line, the concentrating

15 portion of the table being provided with pulp
reeding devices dischargmg directly thereon,

and its concentrating surface being oblique

to said line of motion.
8. A longitudinally vibratory concentrat-

20 ing table having its concentrating portion
upwardly inclined from a base line oblique to

the line of motion of the table and having a

slime pan separated from the concentratmg
portion by said base line, the concentrating

25 portion of the table being provided with pulp
feedino; devices dischargmg directly thereon
and with means for supplying wash water in

such a way as to cause a flow substantially

])erpendicular to said base line.

;{o ft. A longitudinally vibratory concentrat-
ing table divided on a hinge line diagonal to

the direction of motion of the tabic to present
portions at. opposite sides of the said line,

one portion being upwardly inclined from
35 the other, the upwardly inclined portion

having a flange at its back, converging into

the hinge line at the head of said concentrat-

ing portion, and the other portion of the ta-

ble having a ledge along its head and side,

40 the last mentioned ledge having its tail end
extending; short of the hinge line.

10. A longitudinally vibratory ccmcentrat-
ing table divided on a line diagonal to the

direction of motion of the table to present

45 portions at opposite sides of said line, one
portion being upwardly inclined from the

other, means for introducing pulp onto the
head end of said inclined portion or the table,

the other portion being ilownwardly inclined

50 and at a less inclination than the concen-
trating portion and having a flange along its

head and front, the last mentioned flange

tapering from its head end toward its tail

end, the latter extending short of tha hinge
55 line.

11. An endwise reciprocatory concentrat-
ing table having separate concentrating por-
tions flexibly joined along a line oblique to

the line of motion of the table, to independ-
GO entl}^ and simultaneoush' concentrate coarse

and fine materials, the portion of the table

upon which the coarse materials are concen-
trated having a discharge for the gangue
over'the front of the table and the portion of

65 the table on which the finer materials are

concentrated having a discharge for the min-

eral values between the head of the table and
the place at which said gangue is discharged.

12. An endwise reciprocatory concentrat-

ing table having separate concentrating por- 70

tions to independently and simultaneously

concentrate coarse and fine materials, the

portion of the table upon which the coarse

materials are concentrated having a dis-

charge for the gangue over the front of the 76

table and the portion of the table on which

the finer materials are concentrated having a

discharge for the mineral values between the

head of the table and the place at which said

gangue is discharged, the two portions of the 80

table being flexibly joined along a line ob-

lique to the line of motion of the table for

preventing thereby the coarse and fine mate-

rials from being brought together on the ta-

ble when once they are separated thereon. 85

13. An endwise reciprocatory concentrat-

ing table having concentrating and slime

portions flexibly joined at opposite sides of a

fine oblique to the line of motion of the table,

to independently and simultaneously con- 90

centrate the pulp and slimes, the concentrat-

ing portion having a discharge for the gangue

at the front -pf the table, and the slime por-

tion having means for maintaining water de-

livered thereinto in a substantially quiet con- 95

dition and also having an outlet for mineral

values between the head of the table and the

place at which the gangue is discharged.

14. An endwise reciprocatory concentrat-

ing table having pulp and shme concentrat- lOO

in" portions flexibly connected along a line

oblique to the line of motion" of the table, the

slime concentrating portion having water re-

tarding means along its head and front sides

which on the front of the slime c<mcentrating 105

portion extend short of said line to ]irovide

an outlet for mineral values.

15. A concentrator deck comprising a plu-

rality of relatively incHned planes each i)f

constant area, said planes meeting in a line 110

extending from the rear end of the table to-

wards the fi-<mt end thereof in a general diag-

onal direction, and means for varying the

relative inclination of said planes.

16. A concentrator deck comprising a plu- 115

rality of relatively inclined planes, which

meet in a line extending diagonally of the

table from the rear end towards the front end

thereof, one of said planes being adapted to

decrease the transverse flow of pulp towards 120

the tailings side of the table, said transverse

flow being induced by another 'plane of

greater inclination.

17. A concentrator table comprising a plu-

rality of independent planes each of constant l2o

area, said' planes meeting in a line extending

from the rear end of the table towards the

front end thereof in a wneral diagonal di-

rection and one of said planes being inclined

dowTiwardly towards the tailings side of the 130
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table at a less inclination than the otner, and
means for adjusting the relative inclination

of said planes.

IS. The combination of a concentrator ta-

5 ble or deck comprised of a pluraUty of inde-

pendently adjustable planes of constant area,

which meet in a line extending from the rear

end of the table towards the front end there-

of in a general diagonal direction, and means

10 for adjusting the relative inclination of the

said planes.

19. A concentrator table comprised of a

plurahty of adjustable planes of constant

area, said planes meeting in a line which ex-

io tends diagonally downward from the rear

end and feed side of the table towards the

front or concentrate end and tailings side

of the table, the concentrate or front end of

the table forming an acute angle with the

feed side of the table. 20

20. A concentrator table the front end of

which extends obliquely from the upper or

feed side of the table towards the rear end
thereof.

21. A concentrator deck the front or con- 25

centrate discharge end of which is on a line

forming an acute angle with the feed side of

the deck.

In testimony whereof I have hereunto set

my hand in presence of two subscribing wit- 30

nesses.

ULYSSES S. JAMES.

Witnesses:
Heath Sutherland,
Daisy Taylor.
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To all whom, it may concern:

Be it known that I, elAMES N. Flood, a
citizen of tlie Unitetl States,. residing at Den-
ver, in the cuiinty of Denver and State of

5 Colorado, have invented certain new and
usefid Improvements in Methods and Appa-
ratus for Saving Slimes in Ore Concentration;
and 1 (k) hereby dechire the fohowing to be a
full, clear, and exact description of the in-

to vention, such as will enable others skilled in

the art to which it appertains to make and
use the same.

M}' invention relates to a method and
apparatus for saving slimes and iloat metal

15 in concentrating processes wherein a flow of

(h-essing water is employed, as for instance in

operating what are Known as the Rittinger
type of tables and the Vanner or belt types
of concentrators. In each of said types of

:0 concentrators the separation of tlie values
and gangue is effected by gravity in the
presence of a flow of cuiTont of dressing
water which carries off the gangue or lighter

constituents of the pulp while the values are

25 precipitated upon the table or belt and de-
livered tlierefrom by the movement of said

table or belt.

The fmel}' comminuted particles of me-
tallics present in all crushed ore are held

30 either in suspension near the surface of the
water or float upon the surface, the surface
tension and superficial viscosity of the water
operating to support the very fine metallic

particles. A large percentage of values is

85 consequently inevitalDly lost with, or carried

off in the tailings by the dressing water. In
order to save such slimes or float mineral, I

establish upon the surface of the dressing

water employed a series of waves or upraised
40 lines of water which intersect the direction

of flow of the dressing water on the table,

thus proniotmg precipitation of the floating

metallic particles. These waves or upraised
lines of water may be conveniently estab-

46 lished by means of capillary attraction, the

devices chosen for that purpose being so

arranged thai their lower edges are located

above the normal level of dressing water.

As a special apparatus suitable for use in

50 carrying out the main feature of my inven-
tion, I preferably employ a bar or series of

bars of tapering cross section having the
apex or apices thereof disposed above the

surface of the dressing water, and in case of

a channeled concentrator table, the bars are 55

])referably located in alinement with the
channels thereof; and -said features consti-

tute secondary or subordinate features of

my invention.

There are other, minor, features of inven- GO

tion, involved in the elemental constructions
and particular arrangements of the several

parts of the apparatus, all as will hereinafter

more fully appear.
In the drawings referred to herein and 65

forming part of this specification. Figure 1 is

a plan view of what is Ibiown as the Card con-
struction of a Rittinger type of concentrator,

the same having applied thereto apparatus
adapted to the performance of my metliod of 7

saving shmes; Fig. 2 is an end elevation of

the apparatus, showing a transverse section

of the -table where the channels are widest

;

Fig. 3 is an enlarged detail sectional view of a

portion of the apparatus and table shown in 75

Figs. 1 anil 2; Figs. 4, 5, 6 and 7 are detail

views of modifications of tlie floats or bars

wliich I ju-efer to cinj)loy as apparatus in

practicing my method of concentration; Fig.

8 is a j)lan view of a table and the shme sav- so

ing apjjar'atus, showing an arrangement
wherein the float bars are apphed the whole
length of a table having a cliagonal hne of

flexure; Fig. 9 is a view of the front end of a

Fi-ue Vanner type of concentrator, showing, 85

partly in side elevation and jiartly in vertical

section, the apphcation of the floats or bars
thereto; Fig. 10 is a transverse sectional view
of the A^anner belt showing the relation of the

float thereto and to the dressing water flow- 90

ing thereover; Fig. If is an enlarged detail

])lan view of a jiortion of the \ aimer belt and
one end of a float; Fig. 12 is a diagrammatic
view similar to Hg. 3, illustrating the ap-

parent effect produced upon the fine metallic 95

particles; and Fig. 13 is a diagrammatic view
illustrating a series of waves upon a plane
concentrating surface.

Like sj'mbols refer to like parts wherever
they occur. 100

I will now proceed to describe my inven-

tion more fully, so that others sidlled in the

art to which it appertains may apply the

same.
In the drawings, A indicates a concentrator 105

table which may have a plain surface as in
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the case of the old Kittinger style, or may, as

in the present instance, have concentrate

channels a, either formed in the bed or

created by riffles corresponding to the lands

5 a' between the channels or grooves a, a.

For purposes of illustration the table selected

is one in which the cross section of the chan-

nels a, a is formed bj' a long incline on the up-

per or feed side, and a short, abrupt inchiie

10 on the lower or taihngs side of the table, the

two ihchnes meeting m an obtuse angle; but

the character of the channel is nut a material

matter or one of the limitations of this inven-

tion. The diagonally disposed dotted hne

15 X—X appearing in Fig. 1 is emploj-ed to indi-

cate a hne of flexure in the table ; but said line

of flexure is no part of the present invention,

nor is it material thereto, or to this descrip-

tion, except in so far as it assists, when taken

20 in connection with Fig. 8 of the drawings, in

showing how the slime sa\"ing apparatus may
be readily applied to a table having such a

hne of flexure.

B indicates the feed box,, and C, C the

25 dressin" water boxes located on the upper or

feed side of the table in the usual manner.
The table wiU have the usual lateral inchna-

tion to induce the transverse flow of Ihe

dressing water and the discliarge of the

30 gangue, and will have a longitudinally recip-

rocating movement imparted to it by suit-

able mechanism (not shown) to discharge the

concentrates, as is common to concentrators

of this class.

35 h, b indicate a series of bars which are sup-

ported or suspended above the table with

their lower edges above the normal level of

the dressing water surface, in order to pro-

duce by capillary attraction the raised water

40 lines, ridges or waves. "WTiile the under side

of said bars may be brought approximately

into the plane oi or in contact with the nor-

mal surface of the dressing water, in no in-

stance should they be aUowed to dip beneath

46 thewater level, as the effect would be to set up
deleterious underflowing-water currents. By
such an arrangement of the bars b the dress-

ing water adjacent to the lower edges thereof

is raised above its natural level to form a

50 series of what may be termed capillary

waves, as indicated diagrammatically m Fig.

13. For the purposes .of this specification

and as indicative that these bars are never

submerged, I shall hereinafter term these

55 elements 6 "floats" These floats b, b are

Ereferably of tapering cross section so as to

ave a limited line or rounded edge 6' pre-

sented toward the surface of the dressing

water, and said edges may be single or multi-

60 pie for each float b, as indicated in Figs. 4, 5,

6 and 7 of the drawings. As will be readily

apparent, it is desirable that the floats should

be vertically adjustable.

B', B' indicate coupling bars or cleats to

the under surfaces of which the floats b, b are 65

secured at intervals^ preferablj^ at intervals

corresponding to the distance between the

channels of a channeled or riffled table. As
wiU be noted, said floats are arranged lon-

gitudinally of the table and consequently 70

transversely of or across the flow of the dress-

ing-water. Where a channeled or riflled

table is used, as shown in the drawings, the

floats are preferably located in line with and
over the channels a, a. Any suitable means 75

for supporting and adjusting the floats may
iif i)iovided, as for instance those shown in

the drawings, which consist of an internally

and externally threaded sleeve or nut N em-
bedded in the table and a threaded bolt N' 80

which is plain where it passes through the

cleat or coupling bar B' and is provided" with

collars n- for securing the coupling bar there-

to so that the latter will be movable verti-

callj' with said bolt. The number of said 85

adjusting devices X, X', and their location

will depend on the number and arrangement
of the floats b and coupling bars B' that the

constructor desires to employ.
In Fig. 1 of the drawings the floats b, b 90

are shown as confined to the dressing zone

of the table, but they maj' be extended to the

stratifying zone of the table, as indicated in

Fig. 8 of the drawings, by simply arranging

one of the coupling bars B- on the diagonal 95

line of flexure (indicated by the dotted line.

Fig. 1) and lapping the ends of the floats b, b

thereon. In such a case, however, it is pre-

ferred to omit each alternate float, so that

they will occupy a staggered relation on op- 100

posite sides of the line or flexure, as shown m
Fig. 8.

In the case of the Vanner t3'pe of concen-

trator illustrated in Figs. 9 to 11 of the draw-
ings, the form of the floats b and their re- 105

lation to the surface of the dressing water
are the same as in the case of the table here-

tofore described, that is to say, the lower

edges of the floats are arranged to produce

capillary waves transversely of the dressing llO

water flow. In these figures of the drawings

D indicates the belt of the concentrator which

is provided with the usual upturned flanges d,

and is supported in an inclined position, by
the roUers d', d' in the customary manner. 115

E indicates the dressing water distributer

and F the pulp distributer. The arrow

shown in Fig. 9 indicates the direction of

travel of the belt, which is contrary to the

flow of the dressing water, so that while the lUO

gangue is carried backwardly and down-
wardly l)y the dressing water, the concen-

trates" are carried forwardly and upwardly
by the belt and are discharged into a suitable

receptacle. 125

The floats b, b shown in Figs. 9, 10 and 11

are suspended by means of suspension bars

\
or straps _/,_/ that are adjustably secured to



the pulp distributer F by means of set screws
/' which pass through elongated slots in the

suspension bars. In order to prevent any
slimes from passing between the ends of the

5 floats and the upturned flanges d, d of the

belt, the ends uf the floats are provided with

pieces d' of any suitable flexible material,

Ereferably rubber, which sweep against or

ear upon the upturned flanges d or the belt

10 D. The pulp feeder F forms a ready and
advantageous means of suspendingthe floats;

but such location or attachment of the floats

is not essential or even material, as inde-

pendent means of support for the floats may
15 be provided and locat-ed over the belt at any

point or points back of the pulp feeder.

The construction and arrangement of the

apparatus being substantially such as here-

inbefore pointed out its operation wiU be as

20 follows: The pulp from the feeder B is dis-

tributed along the rearward upper side of the

table or deck A and the dressing water is sup-

pUed to the table from the dressing water
boxes C, C in the usual manner. If the ta-

25 ble is one capable of flexure on the diagonal
line, the zone at the rear end and tailings

side is shghtly elevated to retard the trans-

verse flow of the dressing water and facilitate

the longitudinal fop\"ard travel of the con-
30 centrates. The usual longitudinal motion is

imparted to the tahle. As soon as the level

uf the dressing water is estabhshed, the cap-
illar.' floats b, b are adjusted so that their

lower edges cause the formation of waves or

35 ridges above said level, whefeupon the slimes

and float metals, instead of passing off with
the tailings or gangue, wiU be affected by
said waves and will be guided to and with the
concentrates to the concentrate discharge

40 end of the table, their.travel being influenced

by the endwise motion of the table, instead
of by the flow of the dressing water as hereto-
fore. The adjustment and operation of the
floats are substantially the same in the Tanner

45 type of concentrator as in the table. "Where
float mineral exists in excess, as in the case
of sylvanite, petzite. chakocite, tetrahedrite,

stephanite and the Hke, only a portion of the
arrested float mineral may be thrown down

50 upon the belt, tiieremaintler being held by the
capillar}- floats until it extends to and passes
over the upper roller with the other concen-
trates. The apparent effect of the capillary

waves, as I have observed their action in this

55 mode of concentrating upon a concentrator
table, will be understood from an examina-
tion of Fig. 12 of the drawings, wherein 1 is a
capillary Boat, .2 the concentrator deck, 3 a

stratum of the coarser metallics, 4 float min-
jO erai, and 5 gangue. The feathered arrows

.show the direction of flow of the dressing wa-
ter transversely of the table, and the feather-
le,ss arrows indicate currents within the cap-
illary wave. The capillar}- waves not only

form upraised hnes or ridges of water the 65

crests 01 which contact the lower edges of the

floats, but establish and maintain, both on
the surface and internally, currents which
capsize the floating particles and, wetting all

their .surfaces, carry them dowm to the bot- 70

j

torn of the stream, from whence such w-ave

I

inauceil currents are not strong enough to

j

again raise the fine metaUics, although they

I
do raise the fine gangue matter and hold it in

]

suspension so that it may pass off as waste. 75

By the practice of my invention, it will be

noted, the percentage of shmed metallics in

the tailings is at once largely reduced, as is

also the amount of shmed sihca in the concen-
trates, while the volume of the concentrates 80

is materially increased.

Having thus described m}' invention, what
I claim and desire to secure by Letters Pat-
ent is:

1. The method of saving slimes in concen- 85

j

trating processes wherein dressing water is

employed to separate comminuted metaUic
particles from the accompanying gangue,
which consists in effecting a flow of an
aqueous mixture of the particles to be sepa- 90

rated and estabfishing an upraised wave on
the surface of said mixture without obstruct-

ing the flow of the mixture below the normal
level thereof.

2. The method of saving shmes in concen- 95

trating processes wherein dressing water is

employed to separate comminuted metallic

particles from the accompanying gangue,
which consists in effecting a flow of an
aqueous mixture of the particles to be sepa- 100

rated and raising the surface of saidmixture
at one or more places by capillary attraction

without obstructing the flow of said mixture
below the normal level thereof.

3. The method of saving shmes in concen- 105

trating processes wherein dressing water is

employed to separate comminuted metallic

particles from the accompanying gangue,
which consists in effecting a flow of an
aqueous mixture of the particles to be sepa- llO

rated and impeding the flow of said mixture
by the int-erposition of an obstruction just

above the normal level of said mixture.
4. The combination with a concentrator

and a dressing water supply therefor, of a 115

float extending in a direction intersecting the

direction of the dressing water flow, said

float having at its lower surface capiUary
contact with the normal surface of the dress-

ing water. 120
5. The combination with a concentrator

and a dressing water supply therefor, of a
bar float arranged transversely of the dress-

ing water flow with its lower edge above the

normal surface level of the dressing water 125

and in such proximity to said surface as to

estabfish capillary contact therewith.

6. The combination with a conceptrator
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deck ha\nng longitudinally disposed chan-
nels, and a pulp feeder and dressing water
supply, of a plurality of longitudinally dis-

posed float bai-s arrangetl in line with and
over the channels and having at their lower
surfaces capillary contact wath the normal
dressing water surface.

In testimony whereof I affix my signature,
in presence of two subscribing \vitnesses.

JAMES N. FLOOD.

Witnesses

;

Frank S. Card,
William S. Card.

I
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UNITED STATES PATENT OFFICE.
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To all whom it may concern:

Ik it known that T, Fisaxcois Dalle-
jfACiNK. citizen of Franoo. residing at Iiun.

in the Kingdom of >Spnin, have invented

new and nsofnl Improvements in Oi'e Con-
centrating and Separating Apparatus, of

which the following is a specificalion.

This inxcntion relates to an apparatus for

separating by very simple mechanical
means, complex ores finely mixed and hav-
ing a ditference of density of onlj* the two
thousandlhspart of the unit. In such system
(if .separation, the differences of density and
equivalence of ores are brought into use and
it has been endeavored to obtain the sorting
by employing the first moment of the fall

of the particles to be separated.
To this end. a grooved platform is used, to

which is imparted, through a special device,

an alternating oscillatory circular move-
ment which can imjiart to the materials to

be sorted a number of oscillations reaching
to 2,000 per minute. A grain of the material
may thus receive up to 100,000 o.scillations

before leaving the platform. This power
of sorting is pi-ecisely that which allows of

the separation of very fine materials, whose
densities approach vgry much one to the
other.

The device allows of modifying the form
of the circular movement and thus to utilize

either the horizontal miUement or the verti-

cal movement or any combination of the two.
In the accom2)anying drawings: Figure

1 is a front vfew of the apparatus; Fig. 2

is a plan view ; Fig. 3 is a cross sectional

view; Fig. 4 is a longitudinal section

through the recuperator; Fig. .5 is a detail

front view on a large scale of certain parts
for ihe tran.smission of motion; Fig. G is

an end view of the parts shown in Fig. .j

;

Fig. 7 is an enlarged section of one of the

grooves in the platform of the apparatus;
Fig. 8 is a view on a large scale of the device
allowing of regulating the inclination of the

platform.

The base of tKe apparatus is formed by an
appropriately strutted rigid metallic frame
a. The driving shaft Jj and its fly-wheel h'

actuated b}' pulleys x x impart the alterna-

tive motion to the sector d, and to the shaft

e through the connecting rod c. The fly-

wheel h' is provided with a slot V- in which
the pin i^ of connecting rod c is adjustable.

The simple displacement of the pin g on tlie

sector d allows of varying the form of the

motion as will be seen hereinafter. The
shaft f, through the medium of the crank
h and the connecting rod /, connuunicates its

motion to other craidvs h and to other par- 60

allel shafts e' on which are keyed the cranks
h. On said cranks 7j, arc pivoted levers /)'

to which is secured a rigid frame i which
follows the alternative circular motion. On
said frame v rests another movable frame 6,5

/.•, which may be suitablj'^ inclined, by means
of a screw n. This screw acts on a lever xl\

keyed on a longitudinal shaft n\ mounted
on supports secured to the frame /. On said

shaft )i' are keyed at convenient distances, 70

five small crank-arms (r' the pins of which
are engaged in eyes formed in the supports
secured to the frame k. It will be under-
stood that by either I'otating the shaft n' in

one direction or in the opposite direction, 75

the small crank arms w' will cause the plat-

form m to ascend or descend. The rotation

of said shaft, n' is insured by the screw n
which, when unscrewed in its support, draws
down the lever v} and, when screwed, allows 83

such lever to rise by reason of the weight
exei'ted by the platform on such lever. This
operation ma}' be easily understood by ref-

erence to Fig. 8.

The frame's i and /• are movably secured ^^

one to another through an a.xle ,/' which con-

nects in pairs each of the five angle-inm
cross-pieces which acts as struts for said

frame. On the frame k is a platform ///. of

any ri^id material and of rectangular, ^^

trajjezoidal or any other shape. Such plat-

form w is provided with longitudinal par-

allel grooves r, .whose section is shown in

Fig. 7. The depth of such grooves dimin-

ishes as it approaches the ciu-ViJ p x which ^5

ends them. A perforated pipe q supplies

the platform m with the water Required for

working. The separated materials fall into

a recuperator o which is composed of sev-

eral distinct channels o o' o" o' which sever- ^^^

ally receive a single material. Their bot-

toms are inclined so that the materials be

discharged through the orifices '•. The in-

ner channel u is movable and may be sit-

uated at the desired point foi- discharging a 1^5

certain class of materials. The materials

enter through a distributer y and are con-

ducted from the platform m to the channels

o, o'. Q- and o" of the recuperator by means
of rigid plates t which may be placed at the ^1^

desired points and be of size necessary for

the work.



963,000

'J"he fum-tioii of "grooves /•, whose section

ih indicated in Fig. 7, is to be filled with ma-
terials of greater density, which through the

oscillatory motion imparted by the appava-

5 tus, sort themselves as in a screen, and as

the materials advance lengthwise, the grooves
being shallower, the upper part of the ma-
terials, that is to say the lighter materials,

rise above the level of the platform and ate

10 carried into the !iext groove, which is paral-

lel, and which will effect the same operation

until the materials of same density, meet in

the same groove or grooves, which they then
follow to the end, and fall at a same place of

15 the discharge channels o o' o'-'o''.

The motion of the platform m may be

varied according to the nature of the ores to

be sorted, by moving the pin g on the sector

d. It will be understood that by such move-
20 ment, the operative angle of the crank shafts

/* and accordingly the forni of the motion of

levers A', of frame / and of platform in will

be modified. By this means a vertical oscil-

latory motion, or a horizontal oscillatory

25 motion, or a conibiiuition of both, may be

imparted to the platform >n. In addition

to this the amplitude of all said motions
may be varied by displacing the pin b^ of the

connecting rod c in slot b^ of the fly-wheel b'.

30 Having now described my invention, what
I claim as new and desire to secure by Let-

ters Patent is:

1. In an ore concentrating and separating
apparatus, the combination of a stationary

35 frame, a movable frame arranged above said

stationary frame, a platform secured to said

movable frame, cross shafts parallel one
with each other journaled in the stationary

frame, means for imparting to the first cross

40 shaft an alternating rotary motion, cranks
keyed on the cross shafts, a rod connecting-

said cranks, and levers pivoted on said

cranks and fixed to the movable frame, sub-

stantially as desfiibed and for the purpose

45 set forth.

2. In an ore concentrating and separating
apparatus, the combination of a stationary

frame, a movable frame arranged above said

stationary frame, a platform connected to

said movable frame, means for inclining 50
said |)1atform with I'elation to the movable
frame, cross shafts parallel one with each
other journaled in the stationary frame, a

sector fixed on the first cross shaft, a pin ad-

justably secured on said sector, a driving 55
shaft journaled on the stationary frame, a

crank fly wheel fixed on said driving shaft, a
rod connecting the pin to an adjustable

point of the crank fly wheel, cranks keyed
on the cro.ss shafts, (i rod connecting said 60
cranks, and levers pivoted on said cranks
and fixed to the movable frame, substan-

tiallv as described and for the purpose set

forth.

3. In an ore concentrating and separating 65

apparatus, the combinatioii of a stationary

frame, a movable frame arranged above said

stationary frame, a platform connected to

said movable frame, a screw mounted on
said movable frame, a longitudinal shaft 70
journaled on said movable frame, a lever

keyed on said-longitudinal shaft and engag-
ing the screw, small crank arms keyed on
said longitudinal shaft, supports secured to

the platform and provided with elongated 75
eyes in which are engaged the pins of the

small crank arms, cross shafts parallel, one
with each other journaled in the stationary

frame, a sector fixed to the first cross shaft,

a pin adjustably secured on said sector, a gO
driving shaft journaled on the stationary

frame, a crank fly wheel fixed o said driv-

ing shaft, a rod connecting the pin to an ad-

justable point of the crank fly wheel, cranks
keyed on the cross shafts, a rod connecting 85
said crank.,, and levers pivoted on said

cranks and fixed to the movable frame, sub-

stantially as described and for the purpose
set for(l^.

In testimony whereof I have signed my go
name to this specification in the jnesence of

two subscribinff witnesses.

FRANCOIS DALLEMAGNE.
Witnesses;

Antoine Lavot-;

H. C. CoxE.

I
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To all whom if imu/ con rem:
Be it kuowu that I, Luther Look, a citizen

of the L^uited States, residing at Los Angeles,
in the county of Los Angeles and State of

5 California, have invented new and useful Im-
provements in Ore-Concentrators, of which
the following is a specification.

The object of this invention is to provide
superior means for separating the heavy niin-

to eral from the light portions of the ore.

My present invention more particularly re-

lates to the construction of the concentratiug-
table and the combination thereof with the
means for moving the table. Various means

15 7naj' be emplo3'ed for operating the table, and
in the accompanying drawings I have only
indicated such means in a general way.
The accompanying drawings illustrate my

invention.
20 Figure I is a front elevation of a machine

embodying my invention. Fig. II is a plan
view of my uewly-invented concentrating-ta-
ble. Fig. Ill is a section of the table on line

III III, Fig. II, diagonallj' across the table

25 and alongside a row of riffles. Fig. IV is a
section on line IV IV in a larger scale.

a indicates the table, which is swung from
a frame 7 by links /r/ and slopes from the
feed end r of the table to the discharge end

30 47 and also slopes from the percussion side a'

to the power side a"

.

25 indicates a cam to operate a lever 2u to

operate the spring-balanced table a. The ta-

ble-operating mechanism is not claimed in

35 this application, for the reason that it is de-
scribed and claimed in a separate application,
Serial No. 2G,8S7, filed August 14, 1900, and
pending in the United States Patent OOice
contemporaneously herewith.

40 71, 72, 73, 74, and 75 indicate riffles of dif-

ferent thicknesses or dejiths, i-especti vely, ar-

ranged coaxially

—

i. e., endwise relative to

each other in rows or lines extending diago-
nally across the table from the power side to-

45 ward the percussion side and discharge end
at a slant of about one inch in twelve. The
riffles of each of these diagonal crosswise rows
of coaxial riffles are set at a slight distance
apart to leave communicating channels 70 be-

50 tween the abutting ends of the riffles, respec-
tively. The ends 77 7S of each of the riffles

are beveled substantially in parallel lines, so

that the front end 77 of each rilHe is beveled
on the side which is awa}' from the feed end
of the table, and the other end 78 is beveled 55
on the side which is toward the feed end r of

the table. By this means the channels 76 be-

tween the abutting ends of the riffles of any
of said rows extend from the lower or power
side of the table a" toward the upper or per- 60

cussion side <i thereof and away from the dis-

charge end 47 of the table. The table slopes

from the feed end r toward the discharge end
47 and also from the percussion side a' to-

ward the power side a"

.

65
53 indicates a clear-water pipe extending

along the percussion side of the table to feed
clear water onto the plain portion of the table.

The arrow 80 indicates the direction of

maximum slope of the table—that is to say, 70
the direction in which tlie clear water would
flow across the table if the table were at rest

and devoid of riffles.

The arrow 81 indicates the path and direc-

tion of the table as it moves toward the per- 75
cussion side to produce the bump.
The arrows 82 indicate the general course

of the pulp when the table is in operation.

The arrows S3 indicate the general course
of the heav3' mineral on the titfle portion of So

the table when the table is in operation.

The ai'rows 84 indicate the course of the
mineral separated fronJHhe lighter material.

Tiie riflles 71 at the-ijorcussion side of the
table arepreferably of slight height,sayabout 85
one-sixteenth of an inch or slightly more.
The riffles 71 are also preferablj' arranged
sidewise jjaiallel with each otiier in a row e.x-

tending from the feed end i' of the table to

the discharge end 47 along the line which is 90
oblique to the direction of every force at work
in the table—that is to say, oblique to the di-

rection of blimp and to the courses the pulp
and the clear water would flow in if free to

act alone. This line is determined from the 95
resolution of the forces at work and extends
in the direction indicated by arrows 82, in

which the lighter material travels when the
table is in operat ion. This is diagonally across
the lines of greatest slope of the table and 100

toward the percu.ssion side of the discharge
end.
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The riffles 72 are slightlj' thicker than the '

riffles 71 and are arranged sidewise parallel

with each other in an oblique row, corre-

sponding to the row in which the riffles 71 are

5 arranged. The riffles 73 are slightly thicker
than the riffles 72 and are arranged parallel

with each other in oblique rows. The riffles

74 and 75 are arranged in a similar manner,
each being thicker than the preceding in the

10 order named, so that in the preferred form
the riffles 75 are about one-half to five-eighths

of an inch in thickness. By this arrange-
ment the surface of the table is furnished
with channels 79, which extend obliquely

IS across the table, slanting from the power side

a" toward the plain discharge-way at a'
,
per-

cussion side, and toward the discharge end
47 of the table. These channels 79 intercom-
muuicate with each other through the chan-

20 nels 76.

91 indicates riffles in the channels 79 be-
tween the endwise rows of riffles. These rif-

fles 91 are substantially of the same height
as the riffles 71, so that their top faces are

25 below the level of the riffles 72, 73, 74, and
75. The riffles 91 are arranged parallel with
the riffles 71 72, &e., and are pointed at the
ends and are set with slight spaces 92 between
the ends of the several riffles to form in the

30 channels 79 communicating channels corre-

sponding to the channels 70, but offset or
stepped with relation to such channels 76.

Preferably the channels 76 and the channels
92 are in alinement with each other in di-

35 agonal rows, as clearly shown in Fig. II,

which extend from the power side toward the
percussion side upwardly toward the feed end
of the table in lines corresponding to the
bevels of the ends of the riffles. These lines

40 extend upwardly in a slight measure diago-
nally of the direction of the bump—that is

to say, diagonally of the path of the table.

The purpose of the shallower riffles 91 is to

prevent sluicing across the channels 79 and
45 through thecommunicatingchannels76. An-

other use of the intermediate shallow riffles

91 is to catch the mineral at the bottom and
direct it toward the percussion side of the ta-

ble and at the same time to allow the lighter

50 material to pass freely down the table toward
the discharge end of the table and to flow
through the communicating channels 76. By
the provision of the in tercomm unicating chan-
nels 79 and 76 the capacit^y of the table for

55 freeing itself of the lighter material is greatly
increased, and by the use of the offset shal-
low riffles 91 any shucking action through the
communicating channels 76 does not operate
to carrj- the mineral down through said chan-

60 nels 76.

By operating the table in the path indicated
b3' the arrow 81 diagonally of the riffles tire

action of the table causes the mineral to move
along the line of the coramnnicatiug chan-

65 nels 76 and to throw the mineral toward the
lower side of the several riffles, and in actual

practice the mineral travels beneath the
lighter material up through the communi-
cating channels 76 and 92 between the ends
of the riffles and against the course of both 70
the pulp and the clear water and issues onto
the plain discharge-way of the table at a'

from a channel which is nearer the'feed end
of the table than the chaunel in which the
mineral finally reached the face of the table. 75
By this construction and arrangement of the
machine the silica and lighter portions of the
pulp are carried down the table with great
freedom and rapidity and without disturbing
the eour.se of the mineral toward the percus- 80

sion side of the table; The mineral after it

has reached the plain space of the table at

the percussion side a' moves downward along
said space under the combined action of the
percussion and the clear water and discharges 85

at the percussion side of the discharge end of

the table.

93 indicates a tapering equalizing cleat at

the discharge end of the table to preserve a
practically level discharge -surface and to 90
prevent the water from escaping too freely

from the lower or power side of the table.

The riffles in each endwise or coaxiallj' ar-

ranged row extend at such a slant relative to

the slope of the table and to the depths of the 95
riffles that the tops of all tlie riffles in any one
row of coaxial riffles will substantially be on
one level. This arrangement causes an even
action and flow of the material over the rif-

fled surface. 100

op indicate the pumping-beams, fastened
to the table, and 5 6 indicate the posts against
which said beams bump.

19 indicates a spring, and 25 20 indicate a
cam and a lever which serve as means for 105

operating the table.

94 indicates the table-top, and 95 the lino-

leum or canvas cover for the same, which is

bent down over the front member 96 of the

frame and clamped by the strip 07 and is no
bent up at the sides and fastened by the side

pieces 54 and 57, respectively.

In practical operation the sharp points 77

and 78 of the riffles avoid anj- undesirable
agitation or stirring of the pulp by the ends M5
of the riiHes, which otherwise might occur
when the table is in operation.

What I claim, and desire to secure bj' Let-
ters Patent of tiie United States, is

—

1. An ore-concentraior comprising a table 120

having in its surface main channels which
have a substantially common direction and
channels communicating between the main
channels; and means for shaking the table di-

agonally of the main channels. 125

2. An ore-concentrator comprising a table

having in itssui-fr.ce parallel main channels
and communicating channels connectingsaid
parallel channels; and means for shaking the
table diagonally of the main channels. 130

3. An ore-concentrator comprising a table

having in its surface parallel main channela

I
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and oblique communicating channels con-
necting the parallel main channels; and
means for shaking the table diagonally of the
main channels.

5 4. An ore-conceuirator comprising a table
havingaslantingsnrfacef urnished with main
channels arranged at an augle to the slope of
said surface; and communicating channels
extending between the main channels; and

to means for shaking the table diagonallj' of the
main channels.

5. An ore-concentrator comprising a table
havingaslantingsurface furnished with main
channels arranged at an angle to the slope of

15 said surface; and communicating channels
extending obliquely between the main chan-
nels; and means for shaking the table diago-
nally of the main channels.

6. An ore-concentrator comprising a table
20 havingaslantingsurfacefurnished with main

channels arranged at an angle to the slope of

saidsurface, and communicatingchannels ex-

tending upward obliqnelj' between the main
channels; and means for shaking the table

25 diagonally of the main channels.
7. An ore-concentrator table havingaslant-

ing surface furnished with main channels ar-

ranged at an angle to the slope of said sur-

face and extending obliquely down the table;

30 communicating channels extending obliquely
upward between the main channels; a dis-

charge-way along the upper edge of the table;

a pipe for feeding water at the upper edge of

said way; and means for vibrating the table;

35 the main channels at the side of the table op-

posite the diseharge-wa> being deeper than
the main channels at the discharge-way.

8. An ore-concentrator comprising a table
furnished with riffles extending obliquely
across the table and arranged coasially in 40
rows lengthwise of the riffles, with open
spaces between the ends of the riffles, and
being also arranged parallellj' in rows ex-
tending obliquely from the feed end toward
the discharge end of the table, with spaces 45
between the sides of the riffles; and means
for shaking the table diagonally of the riffles.

9. An ore-concentrator table furnished
with short riffles arranged in rows coaxially
of the riffles and also in parallel rows, and 50
being of successively increasing heights from
the percussion side of the table to the oppo-
site side of the table and having spaces be-
tween the riffles, and a tapering, equalizing
cleat at the discharge end of the table, sub- 55
stantially as set forth.

10. An ore-concentrating table furnished
with riffles pointed at the ends and spaced
apart in rows coaxially and parallelly; and
means for ei>aking the table diagonally of the 60
riffles.

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, at Los Angeles,
California, this 2d day of August, 1900.

LUTHER LOOK.

Witnesses
James R. Townsend,

• Julia Townsend.
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>

To <ill wlinm if jii.ajj cnncrrn:

Be it known that I, Gustavk A. Over.stuom,
a citizen of tlie United States, residing at Ana-
coii<la, in the county of Doerlodge and State

5 of Montana, liavc invented a new and useful

Concentrating-Table. of whicli the following
is a specification.

This invention relates to conccntrating-ta-

bles.

lo The object of the invention is to provide
a construction and arrangement of concen-
trating-tables for ores, minerals, and the like

and operating means therefor whicli is sim-
ple and efficient.

15 A further object of the invention is to pro-
vide a construction of concentrating-table and
operating means therefor wherein the motion
of the table under the influence of its actuat-

ing means is diagonal with respect to the table.

20 A further object of the invention is to pro-
vide means whereby tlie movement of the ta-

ble in one direction consumes le.ss time than
its movement in the opposite direction.

A furtlier object of the invention is to pro-
25 vide an arrangement of concentrating-table

in which the taljle is adjustable with refe^'ence

to its line of movement,
A further object of the invention is to pro-

vide means for adjustably regulating the lat-

3° eral tilt or inclination of the table.

Other objects of the invention will appear
more fully hereinafter.

The invention consists, substantially, in the
constr\iction, combination, location, and ar-

35 rangement of parts, all as will be more fully

hereinafter .set forth, as shown in the accom-
panying drawings, and finally pointed out in

the appended claims.

Referring to the accompanying drawings
40 and to the various views and reference-signs

api)earing thereon. Figure 1 is a plan view of
an ore-concentrating table and its operating
mechanism embodying the principles of my
invention. Fig. 2 is a front end elevation.

45 Fig. 3 is a rear end elevation. Fig. -t is a side
elevation. Fig. 5 is a longitudinal central
section. Fig. 6 is a transverse central sec-

tion. Fig. 7 is a diagrammatic plan view.
Fig. 8 is a view similar to Fig. 7. Fig. 9 is

a broken detail view in section, showing an 50

arrangement of riffles embodying the princi-

ples of my invention. Fig. 10 is a similar

view showing a moililied arrangement of rif-

fles. Fig. 11 is a view similar to Figs. '.» and
10, illustrating another inodilied form of rif- 55
fles embodying the invention. Fig. 12 is a

broken detail view, in horizontal section, show-
ing the means for adjusting the table relati\e

to the line of reciprocation thereof.' Fig. i;^

is a broken detail view in section, showing a 60

construction of roller bearing or support for

the table. Fig. 14 is a broken detail view in

.section of tlie actuating mechanism for tlie

table on the line 14 14, Fig. 5. Fig. 15 is a

detached detail view in persi)ective of the 65

swinging link employed in connection with

the actuating mechanism. Fig. 16isa broken
detail view in plan of the upper corner of the

table, sliowing the feed-l>o.\-. Fig. 17 is a

broken detail view in section On tlie line 17 70

17, Fig. 1, looking in the direction of the ar-

rows. Fig. IS is a similar v'w\s on the line

18 18, Fig. 1. Fig. 19 is a diagranmiatic plan

view illustrativeof features which are avoided
in my invention. Fig. 20 is a broken detail 7£

view in section, showing a special arrange-

ment of bearing-support for the table involv-

ing the princii)les of my invention. Fig. 21

is a view in plan similar to Figs. 7 and 8, l)ut

on an enlarged scale, of aconcentrating-tal)le 80

embodying my invention. Fig. 22 is a de-

tail view in section on the line '/" «', Fig. 21.

Fig. 23 is a centi-al vertical sectional view
through the operating mechanism, taken lon-

gitudinally with resi)ect to the operating- 85
shaft.

The same part is designated by the same
reference-sign wherever it occurs througliout

the several views.

In the oi)eration of separating mineral from 90

ore it is the usual custom to crusii the ore to

a desirable degree of fineness and tiien plac-

ing the crushed ore, either witii or without
first .subjecting the same to hydraulic or other
sizers by which the crushed ore is separated 95
or divided, according to the size of the par-

ticles thereof, U|)on a table or other machine for

separating the mineral from the gangne or
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barren rock. The present invention relates

particularly to a machine or table for thus

separating and concentrating the crushed ore.

Before entering upon a detailed descrip-

5 tion of the coristruction and mode of opera-

tion embodying my invention I will firstdirect

attention to different objectionable defects in

machines of this character which my mven-

tion is designed to overcome, reference being

lo hadtothediagrammaticviewshowninFig. 19,

which illustrates one of the most successful

forms of concentrating-tables at present in

use. In this form of concentrating-table the

ore is fed to the table or the ore-box, (indix

15 cated at P,)and by reason of the lateral mcli-

nation of the taljle and the force or power em-

ployed in the delivery of the ore to the table

such ore is carried down a short distance in

the direction indicated by the arrow. <r. A re-

20 ciprocatory motion is imparted to the table

in the direction and along the line indicated

by the arrow at h. By reason of this recip-

rocatory movement the particles of ore are

moved toward the rear end D A of the table,

25 the reciprocatory movement imparted to the

table being parallel with the side A B of the

table. During this travel of the particles of

ore toward the delivery or rear end 1) A of

the table due to the reciprocatory movement

30 of the table such ore is subjected to the ac-

tion of wash-water supplied from a suitable

box or other receptacle or source, (indicated

at Q,) and which wash-water traverses the table

laterally in the direction indicated by the ar-

35 rows c. This wash-water tends to carry the

particles in a direction transverse witli re-

spect to the line of reciprocation of the ta-

ble. Thus the particles of ore, gangue, and

the like are subjected to forces operating

40 thereon in intersecting lines, and hence under

the well-known law of components of forces

the particles will be carried in a diagonal di-

rection E F and G H. By reason of its

lightness as compared with the ore the rock

45 is^carried by the wash-water farther toward

the side A B of the table than the mineral,

and by reason of its greater weight the min-

eral is carried by the reciprocatory movement

imparted to the table until such mineral is

50 Hnallv delivered over the end of the table

along the line H A into a receptacle R, and

the barren rock or gangue, called "tailings,"

is carried over the side of the table between

the points J F. " Middlings," so called, but

55 which in this case are mostly free particles of

mineral and tailings, are carried over the

lower edge of tlie table between the points

A J. It has been the usual custom to pro-

vide a suitable elevator for the table to re-

60 turn these middlings again to the feed-box

for retreatmcnt. 1 have found that mid-

dlings pr(ii)er and comprising mineral and

r(.ck"hanging together are also deposited with

the "middlings," so called, above referred to,

65 and are returned by the elevator for retreat-

mcnt. It has been my experience in practice

that middlings proper, as above delincd, and

from which the mineral is not separated by

retreatment upon the table continue to ac-

cumulate by continually returning the same 7°

to the table until finally the table is unable to

take care of the same, and consequently these

middlings proper are finally forced into the

tailings and the valuable mineral contained

therein is wasted.
.

75

It is one of the purposes of my invention to

provide means and an arrangement such that

the middlings proper are efficiently separated

by the table, so that they may be recrushed

instead of merely being returned over and over 80

again to the table, thus effecting a material

saving in valuable mineral matter which has

heretofore been wasted and lost, the rex;rush-

ing of the middlings operating to free tlie

particles of mineral from the rock, and thus f>S

permitting separation thereof when fed upon

the same or another table. Thus I contem-

plate not only saving and recrushing the mid-

dlings, but also propose to avoid the use of

the additional machinery necessary for the 9°

middling-elevator.

Again referring to the diagram ot tig. 19,

it will be seen that the particles of ore and

rock or gangue begin their travel or progres-

sion toward the rear end of the table at a 95

point diagrammatically indicated at E and

then continue such progressive movement at

least until thev attain the point indicated at

F Consequently the space E F B of the table

is not utilized for any useful purpose, merely 100

the dirty wash -water flowing thereover.

Moreover, the space G D H is also wasted so

far as practical purposes are concerned, merely

the fresh or clean water flowing thereover,

and the length of table, at the rear end ot 105

which the concentrates are carried, is too

short for the purpose, hence resulting in an

accumulation of more than the necessary

amountof " middlings," so called, and a mate-

rial proportion of the concentrates are thus no

deposited in the receptacle which receives such

middlings. Thus in the tables at present em-

ployed too much floor-space is taken up for

the amount of work done, and it is one ot the

purposes of niv invention to provide a con- '15

struction wherein this objection is avoided and

wherein the greatest amount of floor or space

on the table is utilized in the performance of

the work required of it, and to thiseml I pro-

vide a table in which the waste space F E B ot '
2°

the tables at present in use is placed at another

point (indicated by dotted lines at A Iv t
)
and

the space H D (i, which is vacant space, as

above explained, and not utilized for any use-

ful purpose in the tables of ordinary construe- 125

tion, I place at the point indicated at (i L C.

Moreover, in the former construction of ta-

bles as above indicated and as illustrated in

Fio- 19 the reciprocatory movement uiipart-

ed'to the table has. been parallel with the -3°
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lower side of the table. The result of this

arrungemoiit, and particularly where tiie same
rate oif movement of the tabic in both direc-

tions LS maintained, has been that but very

5 little action or tendency is developed to move
the mineral faster than the rock or yangue,
except so far as the wash-water acts as a hold-

back on the rock, which is ligliter than the

mineral, and not so much as a holdback on
'o the mineral, which is heavier.

In carrying out my invention I propose to

move the mineral forward or toward the rear

end of the table at a greater rate of speed than

the rock or gangiie, and hence enabling the
J 5 rock or gangue to remain a longer period of

time on the table, and hence is subjected for

a longer period of time to tlic action of the

wash-water, tiiereby enabling tiie mineral and
the rock to l)e separated more thoroughly and

2o efficiently. To accomplish this result, I pro-

pose to employ a table of suljstantially diago-

nal or diamond shape in outline or having a
concentrating area .so defined and to impart a

reciprocatory movement to the table about on
25 the line E H of tlie diagram or parallel there-

with or practically on a diagonal lino with re-

spect to the table— that is, on a line wliich is

inclined with respect to the lower edge of the

table. In this manner I avoid any vacant or
3° waste space in the operating-surface of the

table and I secure a longer distance at D K to

accommodate the concentrates.

Again referring to Fig. 19, in the prior con-
struction nothing but waste water and tailings

35 flows over the edge of the table between the

points J B. This dirty water and tailings

have usually been wasted. I have found, how-
ever, that this water and slime frequently con-
tains as higli as from two to tliree per cent.,

4° and po.ssibly higlier, of certain kinds of ore
treated of valuable mineral which it is desir-

able to save. Thei'efore in carrying out my
invention 1 propose to arrange a receptacle

between the points F E to receive and retain

45 this slime and dirty water and from which this

mineral may be collected and saved.

Having now outlined generally some of the
important features of improvement of my in-

vention, I will now descril)e a specific con-
5^ struction and arrangement thereof embodying

the principles of my invention, but to which,
however, I do not desire to be limited or re-

stricted, as many changes therein and varia-

tions tlierefrom would readily suggest them-
55 selves to i)ersons skilled in the art and still

fall within the spirit and scope of my inven-
tion.

Referring to the drawings, reference-signs
21 22 designate a suitable frame upon whicli

|

6° the operating i)arts of tiic machine are mount-
ed. The sills 22 of the framing are arranged

!

to extend parallel with respect to the line of
application of the reciprocatory movement
imparted to the table. Between the sills 22

65 is arranged a beam 23,- pivotally mounted or

hinged at one end, as at 24, and adjustably
supported at its opposite end by a screw-rod
25 or in any other suitable or convenient man-
ner. Bysuitably adjusting the screw support
25 the beam 23 n)ay be readily adjusted \er- 70
tically. Upon beam 23 and adjacent to the

respective ends thereof are mounted boxes 26

27, in which is arranged to operate a rod or

pipe 28, through which reciprocatory motion
is imparted to the table. Pivotall.y connect- 75
ed to the head end of this rod is a connecting-

rod 29, said connecting-rod being pivotally

connected at its other end to a sliding bloclc,

(indicated at 30, Figs. 2 and 14,) .said block

being adjustably mounted in a slot 31 inai)it- 80

man 32, adapted to be reciprocated from an
eccentric or main operating siiaft 33. Upon
this shaft are mounted the usual fast and loo.se

pulleys 34, adapted to receive rotation from
any convenient source of power. In .suitable 85
boxes 35 are fulcrumed the crank-arms 36 of

a swinging link 37, said link being provided
with crank arms or pintles 38, jiivotally con-

nected or journaled in the pitman 32 about
midway the length of tiie latter. If desired, 90
the boxes 35, in which the links are fulcrumed,
may be vertically adjusted to accommodate
for wear or for other purpose )iy means or

the wedge-blocks 39, as most clearly shown
in Figs. 4 and 5. 95
By the construction of operating mechan-

ism above described it will be readily see-i

that I not only i)rovide means for imparting-

a reciprocatory movement to connecting-rod
29 and to operating-rod 28, but I am also en- 100

abled to vary the length of the stroke thereof
and to secure a more rapid movement of said

rods in one direction than in the other. Thus
by adjusting the block 30 to a point in line

with the point of pivotal connection of pin- 105

tics 38 in said pitman I secure the .same rate

of speed of reciprocation of rods 28 and 29 in

one direction as in the other, and hy varying
the point of adjustment of block 30 I'elative

to the point of pivotal connection of arms 38 no
in pitman 32 I am enabled to vary the speed
of reciprocatory movement of the operating-

rods 29 28 in one direction with reference to

the speed of movement of said rods in the op-
posite direction. Thus I am enal)led to read- 115

ily secure the desired variation *f) accommo-
date any particular cla,ss or ciiaract^r of ore
being treated. It is obvious that other con-
structions varying in the specific details there-

of from the construction above descrilied may 1 20

be employed for securing the .same object. I

do not desire, therefore, to be limited to the

specific details shown and described. The
construction shown, however, I have found
to be practical and admirably answering the 125

desii-ed purpose.
The table proper (indicated at 40) may be

constructed of the usual or any convenient or

suitable material. Upon the imder side of

the table and at a point approximately at the 130
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geometric center thereof is formed or secured

a socket 41, adapted to receive a pin or pro-

jection 42, formed with or attached to a sleeve

43, mounted upon rod 28 and held between

5 collars 44. The pin or stud 42 forms a swivel

connection between rod 28 and the table,

whereby the tabic is permitted a swinging

movement laterally or in a horizontal plane,

and by reason of the sleeve 43 being mounted

lo on rod 28 the table is permitted of a lateral

tilting to secure the desired adjustments there-

of, as will presently be explained more fully,

while at the same time said piu-and-socket

connection atiords means of attachment of tlie

ic tabic to the rod 28, whereby reciprocations

are imparted to the table when the rod 28 is

reciprocated. If desired, a spring 45 may be

interposed between guide-box 26 and a collar

46 on rod 28 to take up any lo.st motion or

2o wear. -. .

The table 40 may be held in any position

of horizontal or swinging adjustment in any

suitable or convenient manner, as by means

of the screw-rod 47, and the object of this

25 swinging or 'horizontal adjustment of the ta-

ble about stud 42 as a pivot or axis is to prop-

erly adjust the inclination of the table rela-

tive to the line of reciprocation thereof, or

rather to adjust the inclination of the lower

30 edge of thetaljle to such line of reciprocation,

according to Che quality or character of the

ore being treated.

It is desirable to provide means for later-

ally adjusting or tilting the table. This lat-

35 eral tilt or adjustment may be effected in

many specitically different ways. I have

shown a simple and efficient construction and

arrangement for securing the desired result,

but to which I do not desire my invention to

40 be limited or restricted. In the construction

shown I arrange the table to be supported at

the upper and lower diagonally opposite cor-

ners thereof upon bearings (indicated at 48)

carried by a support upon cam-sleeves 49, the

45 cam-surfaces of which rest upon cooperating

cam surfaces or sleeves 50. The cara-slcevcs

49 50 at the diagonally opposite corners of the

table are adjustable relatively to each other

and are arranged for independent or for co-

50 operating or coincident adjustment. The in-

dependent adjustment at either corner of the

table may be secured by means of a crank-

arm 51 , connected to one of tiie cam-sleeves.

These cam-arms operate over segment-plates

55 '52. The crank-arms 51 may be held in any

desired position of adjustment by means of

the set-.screw 53. Tiius by loosening the set-

screw for one or the oth(>r of the crank-arms

52 and rocking said arm the desired independ-

60 ent adjustment of the diagonally oi)posite cor-

ners of the table may be effected. The coin-

cident or simultaneous adjustment of the di-

agonally opposite corners of the table may be

effected by means of crank-arms 54, respec-

65 tively connected to the cam-sleeves 49 of sup-

ports 48, said crank-arms being connected to-

gether by connecting-bars 55, so that when

said connecting - bars are shifted the cam-

sleeves 49 are simultaneously actuated, thus

simultaneouslv adjusting the diagonally op- 70

posite corners of the table. It is obvious tli;i(^

the adjustment of one corner of the table uiay

be an elevating adjustment and of the other

corner a loweringadjustment, thereby quickly

securing the desired tilt or angle of inclina- 75

tion of the' working surface of the table.

The ore to be treated may be delivered

upon the table from any suitable source of

supply and in any suitable manner. AVhcre

such- ore is delivered to the table from iiy- 80

draulic sizers, I employ a feed-box 56 at the

extreme upper corner of the table, said feed-

box delivering to the surface of the table. 1

have shown said feed-box provided with short

sections of delivery-pipes 57 through the bot- 85

tom thereof and which extend nearly to the

surface of the table, as most clearly shown in

Fig. 17, for a purpose presently to be ex-

plained. I jirovide a rib or flange 58 to ex-

tend several inches above the top surface of 90

the table along the upper edge thereof and

the head end and to a point about midway the

length of the lower edge, as most clearly

shown in Fig. 1, and adjacent to the feed-box-

1 place one or more stops, (indicated at 59 ) 95

The purpose of this construction is to enable

some of the tine mineral associated with the

crushed ore and which is carried in suspen-

sion in the feed-water to settle upon the sur-

face of the taljle by reason of the lirst rush of 100

tiie water through the feed-box being arresteil

by the stop or stops 59 and the flange 58, thu.s

permitting such tine mineral, which would

otherwise be carried on into the waste or tail-

ings of the ordinary construction, to become 105

deiwsi ted or settle upon the surface of the ta-

ble and to be carried liy tiie combined action

of tlie reciprocations of the table and of the

wash-water. These are features of my in-

vention which cooperate with the arrange- no

ment shown and described, wherein the lower

side of the table is diagonal or obli(iue to the

line of reciprocation of the table, as provision

of tlie stop or stops 59, and especially of the

rib or flange 58, would be of no special utility 115

if the lower side or edge of the table were

l)araliel witli the line of reciprocation of the

' table. This is an important and valuable fea-

ture of my invention, as thereby I am enabled

to successfully treat ores of liner mesh tlian 120

is possible otlierwise. The wash-water may

be sui)plied to tiie tal)ie-surface in any suitable

or convenient manner or from any conven-

ient source. 1 have shown a reteptacle or
.

launder 60, loosely suspended in stirrups 61, 125

carried by the gooseneck -supports 62, said

o-ooseneck- supports being fastened to sup-

porting-blocks 63,adjuslalily secured by means

of la"--screws 64, oi)erating tlirougii slots 6;*

in said blocks G3, wlicreby said blocks are se- 13°
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cured to a supporting-beam 21 of the frame
of the machine. By this construction the

wash launder or receptacle 60 may be readily

moved or shifted endwise to conform to the

S retiuirements of the ore, and by adjustably

supporting the gooseneck 62 upon the sills 21

said goosenecks may be suitably adjusted to

accommotlate the swinging or horizontal ad-

justment of the table, the loose suspension of
'c. the launder avoiding binding thereof during

such swinging adjustment.

At the rear end of the tabic I arrange a suit-

able receptacle 66 to i-eceive the concentrates,

and along the lower portion of the lower edge
1 s of the table 1 arrange a suitable receptacle 67

to receive the wash and feed water and tailings,

it bcingunderstood that the tailings are lighter

than tlie mineral, and hence are carried far-

ther by the action of the wash-water trans-

Jo vcrsely "across the table, and hence are deliv-

ered from the table over the lower edge there-

of, while tiie mineral, being heavier, is carried

fartlior and faster by the reciprocations of

the table and is carried over the rear end of

25 the table and delivered into the receptacle 66

as concentrates. The " middlings," properly
called, being heavier in weight than the tail-

ings and lighter in weight than the mineral,

are carried more nearly in a diagonal line and
3° are delivered from the table at a point adja-

cent to the lower corner thereof, and hence
at this point I arrange a receptacle 68 to re-

ceive tlie same and from which such middlings
may be collected and recrushed before fur-

35 ther treatment.

1 liave found in practice that it is desiral)le

to Ijuild uj) a b^d of ore on the surface of the

table, which bed will serve the purpose of

permitting some of the fine mineral to l)e cov-

4° cred by the gangue or tailings, thereby de-

creasingtiie liability of such fine mineral being
carried over the lower edge of the table by the

wash-water. To accomplish this result, I atl-

justal)ly attach a strip 69 at the lower edge of

45 the table and extcTiding from the termina-
tion of flange .58 to the lower corner of the
table, as clearly shown, said .strip projecting

a decreasing extent above the top surface of

tiie table froin the end of flange 58 to the

50 corner. In tliis manner I am enabled to regu-

late the (iei>th of the bed of ore on the table

ii.s desired, the deitth of said bed being noth-

ing at tlic cxtieme corners of the table and
increasing in <K>pth toward the head of the

55 taljle, and by so providing and adjustably reg-

ulating the ilepth of bed of ore on the table

I am aiile to run the feed of material from
the feed-bo.x underneath such bed, and this is

the i)urpose of the sliort pipe-sections oT, e.x-

60 tendingtiiroughtiio bottom of tlie feed-box 56

to a point in proximity to the top surface of

tlic table. Thus the feed material carrying
line particles of mineral is delivered to the
table underneath the bed of previously-intro-

65 duced ore. tiie overflowing bed of ore serv-

ing to hold or retain such tine particles until

tliey settle or become de])osited upon the sur-

face of the table. This feature of m> in-

vention is a most important and valuabh; one
in the practical operation in devices of this 7°

character, as it results in etiecting a savi-ng

of a material proportion of mineral which is

not saved by the ordinary construction.

In addition to the supiiorts for the table

afforded at 48, as above explained, said table 75

may alsol)esui)ported at otiicr points—as, for

instance, upon bearings 70. These bearings
may be similar to the bearings 48, and, if de-

sired, and as siiown in Figs. 1, 4, and 5, .said

bearings may consist of balls resting in seats 80

provided therefor on the top of guide-boxes
26 27, thus not only fortning bearing-sup-

ports for the table, but permitting the move-
ments of the table above descriljed.

In Fig. 13 I have shown a modified arrange- 85

ment of liearing-support for the table and
comprising a bracket 71, suitably supi)ort«d

and having a .seat to receive a ball or bearing

72 upon the table.

In Fig. 20 I have shown another form of 9°

bearing-support for the table which I have
found effective and wherein is employed a

i^ocking support 73, loosely journaled or

stepped in a sleeve or case 74 and provided
with a seat to receive a bearing or roller sup- 95

port 75, upon which the table rests. If de-

sired, the step-sleeves 74 may contain a lubri-

cant, as clearly indicated.

It is obvious that the construction shown in

Figs. 13 and 20 may be employed at any de- i°o

sired point as a support for the table. The
construction illustrated in Fig. 13 is .shown as

applied to the bearing for the table in the line

of beam 23 and in the vicinity of a liearing-box

for the operating-rod 28, the bracket 71 be- '°5

ing arranged to straddle .said Ijox, while in

Fig. 20 1 have shown the bearing-support as

applied at the diagonal corners of the table

and wherein the adju.sting cam-sleeve 49 forms
a support for the bearing-sleeve 74. Where "°
roller-bearings are provided for the table, .said

bearings should be curved on a radius .struck

from the axis of horizontal rotation or adjust-

ment of the table, as indicated in dotted lines

at 76 77, Fig. 7. "5
I have shown a i)ortion of tlie table at its

head end cut out at 78 in oi'der to.accommo-
date the operating mechanism. This irortion

of the table is not of material cons<"(iuence and
does not materially reduce the effective oper- '^o

ating- surface of the table, inasmuch as the

main operations of the table occur diagonally

with respect thereto, and by omitting the por-

tion which would otlierwise fill the space in-

dicated at 78 to accommodate tlie gearing I '25

am enabled to sliorten the space occupied by
the table. If desired, however, this part of

the surface of the table may be retained, as

indicated in dotted lines at 79. (See Figs. 7

and 8.) 130
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It is desirable to provide ample space be-

tween adjacent tables erected in the same room

in order to permit ready movement of em-

ployees therebetween. In order to secure as

5 much space for this purpose as possible,

J

may, if desired, omit the extreme upper cor-

ner of the table, as indicated at 80. If de-

sired, however, this portion of the table may

be retained, as indicated in dotted lines at 81.

lo It is usual to form the table of material

which is imperviou.s to water. The same re-

sult, however, may lie obtained' by lining or

covering the top surface of the table with a

suitable impervious material—such, for in-

15 stance, as linoleum, sheet metal, waterproof,

or the like—as indicated at 82. It is some-

limes desirable to employ riffles and arrange

the same upon the upper surface of the table.

These riffles form lags or holding projections

20 for the ore and for the wash-water and aid in

effecting the proper separation of the mineral

from the ganguc or barren rock. In cases

where riffles are employed in connection with

the table of my invention I prefer to so con-

2-; struct such riffles as to present an inclined up-

per surface, over which the ore and wash-wa-

• ter may readily pass, and rearwardly-inclined

lower .surface and diminishing in height to-

ward the tail end of tiie table. This result

30 may be .secured by suitably grooving or under-

cutting the top surface of the table 85, as in-

dicated at 83, the top or upper .surface 84 be-

ing inclined in the direction of flow of the

wash-water, while the undercut portion 83

35 is rearwardly inclined with respect to the di-

rection of flow of the water. (See Fig. 11.)

The same result may be obtained by providing

flanged strips 86, .suitably secured upon the

top surface of the table 40 and inclined in the

40 direction of the lower edge of the table, thus

forming rearwardly-inclined pockets 8(.

(See Fig. 10.) Similarly, the same result may

be secured by means of strips 88, suitably se-

cured upon the top surface of the table, (see

45 Fig. 9,) said strips being inclined on the sur-

face thereof, as indicated at 89, which is pre-

sented toward the direction from which the

wash-water flows and are similarly inclined

on the opposite side thereof to form similar

so pockets 90. (See Fig. 9.) If desired, the

stops 59 may be .similarly inclined, as clearly

shown in Fig. 17. By such constructions and

arrangements of the riffles the tailings are

more readily and easily washed over the rif-

55 fles. and tine particlte of mineral would be-

come deposited or would settle in the pockets

83, 87, or 90, as the case may be, in which

pockets the water flowing over the riffle.s

forms an eddy or is not materially agitated

60 by the flow of the wash-water, thereby per-

mitting the particles of nnineral to settle upon

the surface of the table, and thus materially

aiding in the separation of the mineral from

the ore and adding to the material eilecti\c-

ness in practical use and operation of a table 65

embodying my invention.

In Fig. 8 I have shown in diagrammatic

plan a preferred arrangement of riffles, where

such devices are employed, and wherein the

riffles (indicated diagrammatically at 91) are 7°

arranged to extend from the head end of the

table and from the lower edge thereof sub-

stantiallv parallel with the line of reciproca-

tion of the table and said riffles respectively

terminating on a diagonal line from the upper 75

and lower corners of the tal)le. By this ar-

rangement of riffles in connection with a ta-

ble having its lower edge inclined relative to

the line of reciprocation of the table it will

be observed that the riffles are shorter in 80

length toward the lower corner of the table.

It is believed that the operation of a con-

centrating-table embodying the princii)lcs of

my invention, as above explained, will be

readily understood and comprehended l)y per- 85

.sons skilled in the art when taken in connec-

tion with the foregoing description and the

accompanying drawings.

It will be obvious that many variations in

the details of construction and arrangement 9°

would readily suggest themselves to persons

skilled in the art and still fall within the spirit

and scope of my invention. I do not desire,

therefore, to be limited or restricted to the

exact details shown and described; but 95

What I claim as new and useful and of my
own invention, and desire to secure by Letters

Patent of the United States, is—

1. A concentrating -table, in combination

witii means for imparting a reciprocatory 100

movement thereto, said table having an unob-

structed tailings-delivery edge, .said edge be-

ing inclined away from the line of reciproca-

tory movement from the head end of the table

toward the opposite end thereof, and riffles 105

arranged in diagonal relation with respect to

said table, as and for the purpose set forth.

2. A concentrating -table having parallel

upper and lower edges, said lower edge form-

ing the tailings-discharge edge of the table no

and being unobstructed, and means for rec-

tilinearly reciprocating said table in a lino

from the end of one edge to the diagonally

opposite end of the otlier edge, as and for the

purpo.se set forth.

3. A concentrating -table, in combination

with means for rcctilinearly reciprocating the

same, the tailings-delivery edge of said table

being unobstructed and tiiroughout the lengtli

thereof inclined away from the line of rec-

tilinear movement from the head end of the

table toward the opposite end thereof, said re-

ciprocating means operating to move the table

faster in one direction than in tiie other, a.s

and for the piirpo.se set forth.

4. The comiiination with an oi>erating-shatt

having an eccentric, a pitman operated by said

eccentric, swinging Ijcarings for .said pitman,

115



in combination vvithaconcentratinff-tablo, and
a I'od directly connecting said table and pit-

man, wiiereh.v less time is consumed in the for-

ward stroke than is consumed in the backward

S stroke, as and for the purpose set forth.

5. The combination with a drive-shaft, hav-
ing an eccentric, a pitman operated by said

eccentric, swinging bearings for said pitman,
a receiving-table, a rod directly connecting

lo said table and pitman, said rod being adjust-

able with respect to said pitman, whereby a

reciprocatory movenlent is imparted to said

table, such movement consuming less time in

one direction than in the other, as and for the

15 purpose set forth.

6. The combination with a main drive-shaft

having an eccentric, a pitman actuated by .said

eccentric, a swinging bearing for said pitman,
a block mounted on ,said^ pitman for adjust-

20 ment lengthwise thereof, a conoentrating-
table, and direct connections between said

table and block, as and for the purpose set

forth.

7. The combination with a main drive-shaft

25 having an eccentric, a pitman actuated by said

eccentric, said pitman being longitudinally

slotted, a swinging bearing for the free end
of said pitman, a block adjustably mounted
in the slot in said pitman, a concentrating-

30 table, and connections between .said table and
block, as and for the purpose set forth.

8. The combination with a main drive-shaft

having an eccentric, a pitman actuated by .said

eccentric, a fulcrumed link pivotally con-

35 nected to said pitman, a connecting-rod ad-

ju.stably connected to .said pitman, a concen-
trating-table, and connections between said

table and connecting-rod, as and for the pur-
pose set forth.

40 9. The combination with a main dj-ive-.shaf

t

having an eccentric, a pitman actuated there-

by, a bearing-block, a link fulcrumed in said

block and pivotally connected to said pitman,
a concentrating-table, and connections inde-

45 pendent of .said link between said table and
pitman, as and for the purpose .set forth.

10. The combination with a main drive-

shaft having an eccentric, a pitman actuated

thereby, a bearing-block, means for adjusting
5c said block, a link fulcrumed in said block and

pivotally connected to said pitman, a concen-
trating-table and connections between said ta-

ble and pitman, as and for the purpose set

forth.

55 11. A concentrating-table, and means for

reetilinearly reciprocating the same, said table

having a tailings-discharge edge inclined with
respect to the line of reciprocatory movement
of said table, and means for adjusting the po-

60 .sition of said table to vary the degree of in-

clination of said tailings-discliarge edge with
respect to the line of reciprocation, as and for

the purpo.se .set fortli.

12. A concentrating-table, and means for

reetilinearly reciprocating the same, .said table 65
iiaving a tailings-discharge edge inclined with
resi)ect to the line of reciprocatory movement
of .said table, in combination with swivel con-
nections between said table and its reciprocat-

ing means to permit adjustment of said table 70
to vary the angle of inclination of said tail-

ings-di.scharge edge with respect to the line

of reciprocation of said table, as and for the

purpose set forth.

13. A concentrating-table having a tailings- 75
di.scharge edge, and means for rectihneai'ly

reciprocating said table on a line inclined with
respect to said tailings-discharge edge, said

means including a reciprocating rod, and
swivel connections between said table and rod 80

to permit the angle of inclination of said tail-

ings-discharge edge relative to the line of re-

ciprocatory movement of said table to be ad-
justably varied, as and for the purpose set

forth. 85

14. A concentrating-table, and means for

reetilinearly reciprocating the same, said table

having a tailings-discharge edge inclined with
respect to the line of movement of the table,

said reciprocating means including a recipro- 90
eating rod, a casting carried by said rod and
forming a pivotal support for said table to

permit of the lateral adjustment of said table

to adjustably vary the inclination of .said tail-

ings-discharge edge relative to said line of re- 95
ciprocation, as and for the purpose set forth.

15. A concentrating-table, and means for

reetilinearly reciprocating the .same, said table

having a tailings-di.scharge edge inclined with
respect to the line of reciprocatory movement 100

of said table and riffles upon the upper sur-

face of said table and arranged to extend in

the line of operation of said reciprocating

means, said means including a reciprocatory

rod, a casting carried ui>on said rod for move- 105

ment therewith, said casting arranged to pi\-

otally engage said.tableto permit of the lat-

eral adjustment of said table to vary the in-

clination of said tailings-discharge edge with
respect to the line of reciprocatory movement 1 10

of .said table, as and for the purpose .set forth.

16. A concentrating-table having parallel

sides and ends, and means for reciprocating

said table on a line diagonal with respect to

said sides, .said means including a reciproca- 115

tory rod, a casting loosely sleeved upon said

rod and carrying a stud arranged to engage
said table, means for laterally tilting said ta-

ble about said stud to vary the angle of incli-

nation of the sides of .said table relative to the 1 20

diagonal line of reciprocation, as and for tlie

purpo.se set foi'th.

17. A concentrating-table having a socket

or seat at the axial center thereof, a rectilin-

early-reciprocating rod for reciprocating .said ' 25

table, a stud carried by said rod and arrangeil

to be received in said socket or scat, means
for adjusting said table about said stud and
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means for locking said table in adjusted posi-

tion, as and for the purpose set forth.

18. A concentrating-table having parallel

sides and-ends, and means for reciprocating

. said tal)le in a line diagonal with respect to

said parallel sides, in combination with bear-

ing-supports upon which the upper and lower

corners of said table rest, said supports being

arranged respectively on opposite sides of

,o said reciprocating means, and means for ad-

justing said bearing-supports to adjustably

vary The tilt of the surface of said table, as

and for the purpose set forth.

19. A concentrating-table having sides par-

, ^ ,dlel with respect to each other, and means for
'

i-eciprocating said table on a line diagonal

with respect te said parallel sides, said means

including an actuating-rod connected to said

table, adjustable liearing-supports for the ex-

2o treme upper and lower diagonal corners of

said table, said bearing -supports being ar-

ranged respectively on opposite sides of said

actuating-rod, and connections between said

bearing-supports for simultaneously adjust-

25 ing the same to vary the inclination or tilt of

the surface of the table, as and for the pur-

j)0se set forth.

20. A concentrating-table, means tor rec-

tilinearly reciprocating said table, including

30 r.nactuating-pitman, bearing-supports for the

liiagonally opposite corners of said table, said

suvjports arranged on opposite sides of said

pitman, connections between said bearing-

supports for simultaneously adjusting the

35 same, and means for independently adjusting

said bearing-supports, as and for the purpose

set forth.

21. A concentrating-table having, parallel

sides or edges, means for reciprocating said

40 table on a line diitgonal with respect to said

parallel sides or edges, and means for adjust-

ing said table laterally with respect to its line

of reciprocation to vary the inclination of

said edges with reference to the line of recip-
j

45 rocatory movement, in combination with stir-

rups, means for adjustably supporting the

same adjacent to the upper edge of said table,

and a wash -water -supply box loosely sus-

pended in said stirruiis, as and for the pur-

50 ]jo.se set forth.

22. 'A concentrating-table having its upper

and lower sides or edges substantially paral-

lel with each other, and means for reciprocat-

ing said table in a diagonal dii;ection, whereby

the lower or tailings-discharge edge of said

tal)le is inclined with respect to the line of

reciprocation, supports for the extreme up-

per and lower diagonally opposite corners of

sai.l table, said supports arranged respec-

60 lively on opposite sides of the reciprc^cating

means and comprising cam-sleeves, and means

for moving said cam-sleeves for adjustably

varving the angle of inclination of the sur-

face of"said taljle, as and for the purpose set

65 forth.

55

2?>. A concentrating-table having its upper

and lower sides substantially parallel with each

other, a rod connected to said table *in a line

diagonal with respect to said parallel sides, and

means for longitudinally reciprocating said 70

rod, in combination with supports for the ex-

treme upper and lower diagonally opposite

corners of said table and arranged respectively

on opposite sides of said rod, each support

comprising a pair of cam-sleeves, and means 75

for moving one member of each pair of cam-

sleeves with respect to the other member,

whereby the tilt or inclination of the surface

of the table may be adjustably varied, as and

for the purpose set forth. 80

24. A concentrating-tablehaving lis upper

and lower sides substantially i)arallel with each

other, a rod connected to said table in a line

diagonal with respect to said parallel sides, and

means for reciprocating sai(l rod longitudi- 85

nally, inccmibination with su[)ports for the ex-

treme diagonally opposite corners of said ta-

ble, and arranged respectively on opposite

sides of said rod, each of said supports com-

prising a pair of cooperating cam-sleeves, the 90

members of each pair of said sleeves being

relatively adjustable, as and for the purpose

set forth.
, , , .

25. A concentrating-table and means tor re-

ciprocating the same, in combination with 95

bearing-supports for said table, said bearing-

supports each comprising an upper and lower

cam-sleeve, means for independently adjust-

ing said cam-sleeves, and connections between

safd cam-sleeves whereby said table may be 1 00

adjusted independently at each bearing-sup-

port or coincidently, as and for the purpose

set forth.

26. A concentrating-table, means tor recip-

rocatingthe same, the tailings-discharge edge 105

of said table throughout its length being in-

clined away from the line of reciprocation from

the head end'of the table toward the opposite

end thereof, and ritHes or projections upon

and in diagonal relation with respect to the no

table-surface, said riffles or projections being

arranged in sul)stantially parallel relation to

the line of reciprocation of the table, as and

for the purpose set forth.
, . -ca

27. A concentrating - tiible having rifflefi nS

upon the upper surface thereof, the lower or

tailings-discharge edge of said table being un-

obstructed and inclined with le^iMM't to said

riffles, and means for imparting m r-nproca-

tory movement to said table in tlie .direction 120

of the length of said riffles, as and ^)r tlie pur-

pose set forth.
,

• n
28. A concentrating-table ot substantially

diamond shape, in combination with means for

imparting reciprocatory movements to said i^S

table in a direction diagonal with respect to

said table.

29. A concentrftting-table of diamond shape

in outline, in combinati(jn with means for im-

parting reciprocatory movements to said ta- 13°
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l)le in a direction diagonal with respect to said

talile, and ritHes arranged upon tiie surface of
said table and extending in the direction of

the reciprocatory movements imparted to the
table.

30. A concentrating-table having a substan-
tially diamond - shaped concentrating area,

means for reciprocating such table in the di-

rection of the diagonal of such area, and rif-

fles arranged on said concentrating area and

parallel with each other and with the line of

reciprocating movement of the table.

In witness whereof 1 have hereunto set my
hand, this 2-l;th day of November, 1900, in the
presence of tiie subscribing witnesses.

GUSTAVE A. OVERSTROM.
Witnesses:

Geo. A. IjONg,

C. M. Sawyer.
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To all whom it innij concern:
Beit known that I, Willis G.Dodd, a citi-

zen of tbe United States, residing in tiie city

and county of San Francisco, State of Cali-

5 fornia, have invented certain new and useful

Improvements in Ore-Concentrators; and I

do hereby declare the following to be a full,

clear, and exact description of the same.
The invention relates moi'e especially to

10 that class of concentrators known as "shak-
ing-tables" in contradistinction to tlio end-
less-belt concentrators; and the object of the
invention is the production of a machine
which having large capacity shall occupy but

15 small floor-space and a machine capable of

effecting approximately' perfect separation of

the valuable particles of mineral from its at-

tendant gangue while the pulp is traveling
over the surface of the table on what may be

20 termed "natural" lines due to the forces act-

inguponit. In thisclassof ore-concentrators
the reciprocating concentrating-tables have
ordinarily been constructed in the shape of a
parallelogram, upon the sui'faceof which are

25 placed longitudinal riffles, the valuable par-

ticles of mineral to be separated from the
gangue carried by the pulp fed onto the table

being caught in the riffles and carried longi-

tudinally toward the tail or discharge end of

30 the table, while the worthless portion of the
pulp or gangue flows transversely over the
table and is discharged at the bottom side of

the table and permitted to escape. When
the pulp is treated with said form of table, a

35 material loss occurs in the escape of fine par-

ticles of mineral, which loss takes place for

the following reasons: The path of the val-

uable particles of mineral, due to the motion
given the table, is along the upper sides of

40 the longitudinal riffles toward the tail or dis-

charge end of the table. The path of the

gangue or worthless material of the pulp, due
to gravity, is transversely' across the table.

These two paths intersecting each other, as

45 they do, at approximately a rigiit angle, a dis-

turbance is caused and loss of fine material

caught by the riffles takes place.

In the present invention the face of the ta-

ble is of such construction that the path of

50 the mineral and the path of the ,gaugae jn
their movement over the face of the table in-

tersect each other at a very oblique angle.

causing little or no disturbance to the min-
eral caught by the riffles.

' Consequently the

loss of the mineral sought to be saved is re- 55
duced to a minimum.

In order to comprehend the invention, ref-

erence should be had to the accompanying
sheet of drawings, wherein

—

Figure 1 is a side view in elevation of the 60

improved concentrator, and Fig. 2 is a plan

view of the mechanism disclosed by Fig. 1 of

the drawings.
In the drawings the numeral 1 is used to

indicate the circular concentrating- table, 65

which in the present case consists of a circu-

lar cone centrally supported by a vertical

shaft 2, wliich woi-ks in bearing or box 3, se-

cured to the base or platform 4. The table-

surface or working face is provided with a 70

series of riffles 5, concentric to each other, but
preferably with reference to the center of the

table, each describing the involute of a circle.

These riffles start from the curved partition

6, which may be termed the "head" of the 75
circular table for the purpose of the riffles'

starting-point, and are run, preferably, on
regular concentric involute curi'es described

around ihecenter of the table, said riffles be-

ing of such length as to make the discharge 80

end of the lower riffle extend a slight distance

beyond the one above.
The table may be constructed or any suit-

able material and the riffles be formed inte-

gral therewith in the form of depressions or 85

separate therefrom and secured thereto in

any suitable manner.
The table is provided with a plain or un-

riffled portion 7, onto which portion of the

table the valuable particles of the material 90

are discharged frotn the riffles for final treat-

ment.
To tiie standards 8 is secured the gangue-

receiving trough 9, which is circular in form
and ari-anged below the periphery of tjhecou- 95
centrating-table. This trough receives the

gangue or worthless material discharged from
or washed off of the table, and the length of

said trough is equal to or slightly greater than

that of the lowermost riffle of tlie table. 105

At the apex or near the center of the table

is arranged the feed-box 10, which box is di-

vided bj' a central partition in to compartments
11 12. Compartment 12 is the ore or pulp
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leeeiviDg conipa'tinent, into which the ore or

pulp to be distributed over the table is" de-

livered by the feed-chule 13. Fyom this coin-

partment the pulp escapes onto the table'

S through ouMefcor escape cipeiiings 14, formed
therein. Compartment 11 acts as a reservoir

for the water to bedistVibuted onto the plain

or unriffled portion of the table, the water

being delivered into said compartment bj

10 means of the water-supply pipe 1-5 ande.scap-

ing from said eompartmentonto theunrifHed

portion of the table through the minute out-

iet-opeuings IG.

Any suitable form of mechanism may be

15 eiiployed for imparting an oscillatory motion
tv the table 1. lu the present case the table

is illustrated as being operated through the

medium ofthe jointed connecting-rod 17, con-

nected at one end to the outerend of arm 18,

.20 projecting from the vertical shaft 2. The
free end of the connecting-rod works through
guide-bearing 10 and is attached to the eccen-

tric-strap 20, sni-rounding cam 21, secured

to the drive-shaft 22. Motiou,.is imparted to

25 the drive-shaft from any suitable source of

power by means of power-belt (not shown)
working over belt-wheel 2-3, attached to the

drive-shaft.

The operation of tlie machine is as follows:

30 Piwer is applied to the drive mechanism by
ai.y suitable means, setting same in motion,

which movement is communicated to the ta-

ble by means of the con,iecling-rod 17, Ciais-

ing the table to oscillate or reciprocate around

35 its central support or bearing- gudgeon 3.

Finely-crushed ore mixed with water, usually
designated as ''pulp,'" is conveyed into.com-
partment 12 of the feed-box 10, from which
it is fed onto the table 1 through suitable ont-

40 let-openings 1-t, made for the purpose. The
pulp, due to the inclination or cone shape of

the table, flows down radially toward the cir-

cumference, coming in contact with the ob-

structing -riffles 5, where the valuable par-

45 tides of the mineral are caught and due to

the reciprocating or oscillating motion given

the table are moved around the table and
onto the unriffled portion 7, where any par-

ticles of gangue contained ie the concentrates

50 are washed out by means of clear water dis-

charged upon the4able from the water-com-
partment 11 of box 10^ This water also serves

to lubricate the smooth unriffled portion of

the table, permitting the concentrates to cou-

5S tiuue traveling around the table until they
are discharged into the box 2i', which re-

ceives the concentrates. The gangue, the

mineral being eliminated, flows downward
over the riffles and is disclwvrged at the pe-

60 ripheryof the table into the trnuirh or waste-
launder 9.

The construction of the concentrating-ta-
ble,. together with the notion imparted to it,

eflects a separation of the mineral from the

f)S gangue upon lines entirely different from
those of any machine of its class, due to the

following reasons: The motion or agitation

given to the pulp is variable, being very slight

at or near the center of the table and rapidly

increasing toward the periphery. The pulp 70

isaubjectod to a series of impulses due to the

centrifugal action caused by the oscillation

of the circular table. The I'iffles being on a

spiral or involute of a circle form a pathway
of travel for both gangue and mineral, at all 75

points a gentle downward grade, which en-

ables the mineral to settle and the gangue to

separate therefrom while both are traveling

at approximately the same velocity, their

paths diverging at an angle so oblique as to 80

cause little or no disturbance, and conse-

quently no loss of the valuable particles

sought to be saved. The flow of the gangue
is indicated by arrows 24 and that of the min-

eral by arrows 25. It will be observed that 85

the path of the gangue while transverse of

the table is at an oblique angle to the path
of the mineral at the intersection of the paths.

Consequently there is little, if any, disturb-

ance at such point. 9°

There is hinged to the unriffled portion of

the table at the extremity of the lowermost
riffleadeflecting-finger2C. This finger serves

to guide such of the gangue as may escape
from said riffle onto the plain or unrilHed por- 95
tion of the table into the launder or circular

trough for the gangue, thus preventing same
discharging into the box located to receive

the mineral discharged from the plain or un-

riffled portion of the table. 100

Having thus described the invention, what
is claimed as new, and desired to be protected

by Letters Patent, is

—

1. An ore-concentrator comprising an os-

cillatory inclined table having an unriffled or 105

plain surface adjacent its discharge portion

for the separated mineral, a series of curved
ritlles upon the working face of the table, said

riffles extending from approximately a radial

division and terminating at and discharging no
onto the plainjor unriffled surface of the ta-

ble, and means whereby an oscillating motion
is imparted to the table whereby the mineral
and gangue travel within the riffles at ap-

proximately the same velocity until separa- 115

tion takes place.

2. An ore -concentrating apparatus com-
prisingan oscillatory table inclined outwardly
from its center, means for impartingan oscil-

lating motion to the table during the treat- 120

ment of the ore, a plain or unrilifled portion

to the table, a series of curved riffles arranged
on the working face of the table eccentric to

its center, each riffle increasing in length and
extendingagreaterdistance into the unrillled 125

portion of the table than the riffle immedi-
ately above.

3. A concentrating apparatus comprising
an oscillatory concentrating - table, means
whereby an oscillating motion is imparted to 130

the table, a series of concentric ri flies ar-

ranged upon the working face of the table,
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each riffle being the involute of n ciicle, and
of a plain or unriftled portion to llie table in-

termediate the ends of the riffles.

4. A concentrating apparatus comprising
5 an oscillatory concentrating - table, means
whereby an oscillating motion is imparted to

the table, a series of concentric riffles ar-

ranged upon the working face of the table,

each riffle being the involute of a circle and
lo its discharge end terminating at a point be-

yond that of its preceding riffle and a plain
or unriffled surface to tlie table onto which
the riffles discharge.

5. The combination in a concentrating ap-

15 paratus, of a circular concentrating-table, of

means whereby an oscillating motion is im-
parted to the table, and of a series of curved
riffles arranged upon the workiitg face of the
table, said riffles beingconcentric, and a plain

so or nnritHed portion to the table onto which
the riffles discharge.

6. In an ore-concentrating apparatus, the
combination with a cone-shaped concentrat-
ing-table, having a plain or unriffled portion,

25 of means for imparting an oscillating motion
to said table, and a series of concentric invo-
lute curved riffles arranged on the working
face of the table, the discharge end of each
riffle terminating at a point bej'ond that of

30 the riffle immediately above the same.
7. In an ore-concentrator, the combination

with the cone-shaped table mounted to oscil-

late around a central vertical axis, a plain
or unriffled portion to the table, a pulp and

35 water distributing box arranged to distribute
the pulp and water at the apex of the cone,
a series of downwardly-inclined curved rif-

fles arranged on the working face of the table
and extending onto the plain or unriffled por-

40 tioa thereof, the discharge end of each riffle

being beyond that of the riffle immediately
above, and means whereby an oscillating mo-
tion is imparted to the concentrating-table.

8. In an ore-concentrator, the combination
45 with the circular cone-shaped table having a

plain or unriffled portion, of means for im-
parting an oscillatory motion to the table, a
pulp and water distributer arranged to dis-

tribute at the center of the table, a partition-
wall secured to the working face of the table, S°
and a series of concentric curved riffles ex-
tending from said partition-wall across the
working face of the table.

9. In an ore -concentrating machine, the
combination with the circular concentrating- 55
table having an upper radially-sloping face,

of devices for supplying water and pulp to
said table, a central support for the table, a
bearing for the support, a plain or unriffled

portion to the table, means for imparting an 60

oscillating motion to the table, and a series

of downwardly- inclined curved riffles ar-

ranged upon the working face of the table,

each riffle extending and discharging onto
the plain or unriffled portion of the table. 65

10. In an ore-concentrator, the combination
with the concentrating-table having a plain
or unriffled portion, of means for imparting
an oscillating movement to the table, a series

of concentric riffles arranged on the working 70
face of the table, each of which discharges
onto the plain ©r unriffled portion of the ta-

ble, devices for supplying water and pulp to

the table, and a circular trough or launder
arranged to receive the gangue discharged 75
from the table.

11. In an ore-concentrator, the combination
with the concentrating-table having a plain
or unriffled portion, of means for imparting
an oscillating motion to the table, a series of 80

curved riffles arranged on the working face
of the table, each rifHe discharging onto the
plain or unriffled portion of the table, devices
for supplying water and pulp to the surfaces
of the table, a circular trough or launder for 85
receiving the gangue discharged from the
table, and a deflecting-finger secured to the
unrifiledportionof the table at a point beyond
the discharge end of the bottom riffle.

In witness whereof I have hereunto set mj' 90
hand.

WILLIS G. DODD.
Witnesses:

N. A. Acker,
D. B. Richards.
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To all whom it may eoncerri,.

Be it known that I, WiLLlS G. DODD, a citi-

zen of the United States, residing in the city

and count}' of San Francisco, Stale of Cali-

5 fornia, have invented certain new and useful
Improvements in Ore-Concentrating Tables;
and I do hereby declare the following to be a
full, clear, and exact description of the same.
The invention relates more especially to that

lo class or type of concentratiug-tables known
as " transversely - inclined " concentratting-

tables, and it resides more particularly in the
arrangement of the riffles upon the working
face of the said table. In this particular class

15 of concentrating- tables—that is, the trans-

versely-iuclined ones—the separation of the

valuable particleafrom the gangue takes place
during the downward travel of the material
over t'he working face of the table. The sep-

20 aration is due to the longitudinal action or re-

ciprocating motion of the table aiid the down-
ward flow of a body of water over the face

thereof. The downward or transverse travel

of the material lo be or being treated is re-

25 tarded by means of a .series of riffles arranged
longitudinall3'of the table, which riffles catch
and confine the heavier or valuable particles

separated from the gangue and divert the

travel thereof from a path cfo.sswise of.the
30 table toone longitudinal thereof. It is mainly

due to the diverting of the crosswise travel of

the material into a travel approximately lon-

gitudinally of the table that the separation of

the valuableparticles from the gangue issuc-

35 te^sfuUy accomplished. However, the recov-

ery of the valuable particles is only partial

whe.re the table is provided upon its working
fare with a series of longitudinal riffles of

Mjual or unequal length, for while the larger

40 ')r Heavier particles will be separated from
llie gangue and saved a considerable quantity

6t the 'ighter valuable particles or "float-

.;(ild" will be carried off with the flow of the
gangue. It is the recovery of this grade of

45 II alei'Ial which the present invention is de-

signed 10 accomplish, while at the same time
S'f'curing a better and more efficient separa-

tion I the valuable particles carried by the
gaugae upon the table.

50 The object of the present invention is to so

coustruct the con(;entratiug-surface of the

table that the material fed thereon or deliv-

ered thereto may be "deflected," s6 to apeak,
from a transverse travel or path to a longitu-
dinal travel or path with the least possible 55
disturbance, thus allowingof the heavitji- par-
ticles separated from the gangue bein^j con-
veyed longitudinally of the table with the
least agitation and friction and in a coinpact
form and upon such lines as the material 60
would traverse the surface of the table of its
own accord, resulting in an increased capacity
of the machine, the making of a cleanec con-
centrate, and enhancing the value of the prod-
uct obtained from the working of the t^ble. 65

In order to comprehend the iuventiou, ref-

erence should b3 had to the accompaiiying
sheets of drawings, forming a portion t»f the
present application, wherein

—

Figure 1 is a plan view of the improve^ con- 70
centrating-table. Fig. ^isalongitudinal sec-
tion view of the table in side elevation. Fig.
3 is a detail enlarged plan view of a por-
tion of the table, illustrating the discharge
ends of the riffles and the paths taken by the 75
gangue and valuable particles as they leave
the riffles; and Fig. 4 is a similar view illus-

trating the paths of the gangue and valuable
particles as discharged from the ends of the
ordinary straight or longitudinal riffles. go

In the drawings the letter A is used lo in-

dicate a transversely-inclined conceutrating-
table, and A' the unriffled or plain discharge
end thereof. At the head-end corner of the
table is arranged the feed-box B, from which 85
the ore or pulp to be worked is delivered onto
the table. It will be understood tlji^t the ta-

ble is a loRgitudinally-reciprocating on^, be-
ing driven by any suitable form of •mechan-
ism designed for this purpose, preferably that 90
form of drive mechanism fully set foith and
described in Letters Patent No. C50,G73, grant-
ed me on the 29th day of May, 1900, for aq im-
proved ore-concentrator.

At the upper edge of the table, near itsj dis- 95
charge end and above the plain or unrittled
portion A', is arranged the perforated w^ter-
distributer B', by means of which clear wa-
ter is delivered onto the plain or unriffled por-
tion of the table in order to lubricate the 100
same and wash from the valuable material
such gangue as may adhere thereto as dis-

charged from the riffles onto this portion of
the table.
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Intermediate the head end C of the table
and the plain or iinri filed portion A' thereof is

arranged a series of parallel riffles C. Each
riffle is formed with an upwardly curved or

5 inclined portion a near the head end of the
table and a downwardly curved or inclined
piirtion a' near the plain or unritfled pijrtion

of the table. The portion of the riffles inter-

mediate the ujjwardly and downwardly curved
lo or inclined ends u a' are appi-oxiinately

straifjht and longitudinal with the table or

its working face. These riffles gradually de-

crease in height from their upwardly inclined

or curved ends a toward their downwardl}'

IS inclined or curved ends a'.

In Figs, land 3 of the drawings the arrows
4 aie used to indicate the travel or path of

the gaiigue, its direction being transverse of

the working face of the table, while arrows 5

2o indicate the travel or path of the heavier or

valuable paiticles, which is longitudinally of

the face of the table and at approximately a
right angle to the travel of the gangue. The
surface of the table between numerals 6 and

25 7 may be said to constitute the ?.oue of the
gangue.
The pulp or finely-crushed ore containing

the mineral to be saved is delivered upon the
table from the feed - box B, located at the

30 head-end corner of the table, Fig. ]. The
course or direction of travel of the material
at this point is transverse of the table. As
soon as the heavier particles come in contact
with the upwardly curved or inclined portion

35 or head end of the riffles this irans^er.so travel

of the valualjle particles is gradually and
gently changed into a longitudinal travel,

due to the natural curve or inclination of the
littles at this point and the leciprocaliug mo-

40 tion given the table. The mineral or heavier
particles are then moved longitudinally along
the riffles toward' the foot or unriffled por-

tion of the table. During this travel of the
mineral or valuable particles the gangue is

45 gradually eliminated and washed over the
riffles transverse of the table. When the
mineral or valuable particles reach the end
of the riffles, the velocity at which it has been
moving is accelerated, due to the downward

50 curvature or inclination of the riffles at this

jioint, and it is guided into its natural tra-

jectory, approximating a parabolic curve, at

a velocity approximately coincident with the

velocity of the gangue at the outward bouud-

55 ary 7 of the zone of flow, causing little or no
di.stiu'bance of the particles of mineral col-

lected. The gangue being much lighter than
the mineral has an inclined trajectory. The
final separation of the mineral from the

60 gangue takes place as the mineral is dis-

charged from tiie riffles onto the plain or uu-
riffled portion of the table. Now as the tra-

jecloiy of the gangue and the trajectory of

tlie mineral intersect each other at the poiut

65 of the mineral's discharge, Fig. 'i of the (Iraw-
' iiigs,an(! the mineral crosses or [lasses through
and ouL <.'f the /.one covered by the gangue

and enters upon the smooth or unriffled por-

tion of the table it continues in its course or

natural trajectory until it passes over the 70
tail or foot of the machine into a receptacle

located at such point for its reception. \Vhile

making this passage over the uurilfled portion

of the table it is subjected to the action of a

very slight spray of clear water delivered from 75
the water-distributer B'. This spray is for the

purpose of lubricating the smooth surface of

the table and for hashing out any small par-

ticles of gangue that may have become en-

tangled with the mineral during its passage 8c

through the outward boundary of thegaiigue
zone. The gangue passes down ward over the

riffles and across the table, being discharged
over its lower edge and allowed to run to

waste. 85

The improved riffles have two distinct fea-

tures and perform two distinct functions in

the operation of separating the mineral from
the gangue. By reference to Fig. 1 of the
drawings it will be seen that the upper or re- 90
ceivingendof the riffle has a gradual upward
curve or inclination, while the lower or dis-

charge end has a reverse or downward curve
or inclination. The mineral when first de-

livered upon the table has a transverse direc- 95
tion, with a high velocity, which direction of

the mineral's tia vel must be changed to a lon-

gitudinal direction with the least possible dis-

turbance. This is accoiui)lished by the in-

clination or curvature given to the riffles at 100

this point. After the mineral or valuable
particles have been collected within the rif-

fles it is uece.ssary that the mineral be car-

ried forward longitudinally with as little agi-

tation as possible and in a compact fo: iji, so 105

as to enable it to cross and [luss thi-ough ihe

outward boundary of the gangue zone. The
downward eurvatureoiincliuation of thedis-

cJiargeend of the riffles is such as to discharge
the mineral on its natural trajectory in a no
compact form with a velocity sufficient to en-

able the compact bodyof mineral to ciossand
pass through the gangue without undue agi-

tation or disturbance aud without beingcar-
ried downward by the flow of the gangue. 115

The construcliou of the described riffles

serves, first, to divert the transverse travel

of the mineral into a travel longitudiuallyo'

the table, and, secondly, to enable the min-
eral to be discharged upon tlie plain or un- lao

riffled portion of the table on its natural tra-

jectory. By thus imparting a natural dis-

charge to the collected or separated mineral

undue agitation or disturbance of the solid

mass is obviated and a more perfect concen- 125

tiatiou obtained. Again, by coutiuing the

material between the riffles intermediate the

inclined or curved ends thereof the material
is subjected to the concentrating action of

the table for a greater period than if the rif- 130

fies were formed upon a couunon curvature
throughout their length and the miue'.'Hl thus
permitted to settle or collect in a body. As
the transfer of the trausveise travel of the
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material iiiion Inii^iiudiiirtl travelof tho table

is a f;i'a<iiii\i ni'o .if tho iieail oiid of tUo lil-

/les, uii!lu(! auilalioii or v^Uslurbance at tliin

end of the riflips is overcome and to a certain

5 extent the inatciial is assistotl in its lon,:;il.u-

dinal travel. The pi-evontiun of excessive
agitation at this point prevents the finer or

lighter particles of tlu- valuable material be-

ing carried olf with the gangue.
lo lu Fig. 4 of the drawings 1 have illustrate<l

the disturbance and agitation which take
place at the discharge end of the rilTles when
the table is provided witli tiie ordinary
straight rilTles. In this view the arrow 8 in-

15 dicates the How of the gaugue and 9 the flow

of the mineral, which meet or intersect at the
point 10. It will b" noticed that in such case
the "mineral," so to speak, is dropped from one
riftte onto the next lowest riffle and the ma-

20 terial broken and the finer particles liberated
from the solid mass. Being thus liberated,

the finer particles will be carried off witii the
gangueaud lost unless the waste material be
treated as middlings and be returned to the

25 tables bj' means of an elevator or otherwise
to again undergo the process of separation.

IIa\ing thus described my invention, wliat

I claim as new, and desire to secure protec-
tion in by Letters Patent, is

—

30 1. A reciprocating ore-concentrating table
having a plain or uuriffled tail or foot por-

tion, an obstructing-riflHe arranged upon the
working face of said table intermediate its

heiulend and its plain or unritfied foot or tail

35 portion, said liffle having an upward inclina-

tion at its head end and a downward inclina-

tion at its discharge end, the portion of the
riffle intermediate the upwardly and down-
wardly inclined ends bei ug approximately liiD-

40 gitiidinal with the working face of the table.

2. A reciprocating ore-concentrating table
liavinga plain or uuriffled tailor foot portion,

an obstructing-rilHe arranged upon the work-
ing face of said table intermediate its head

4i end and its plain or unrilfled footer tail por-
tion, said riffle being .upwardly inclined at its

lieatl end and downwaiiily inclined cit its dis-

charge end.
3. A reciprocating ore-concentrating table

50 liaviiig a plain or uniiifled tail orfoot portion,

a .sericb 01 obstnicling-rilHes arranged upon
the working face of said table intermediate its

head end and its plain or uniitHed foot por-

tion, saiil rillles havingan upward inclination

55 at their head ends and a downward inclina-

tion at their fool or discharge ends, the por-
tion of the rillles intermediate the upwardly
and downwartUy inclined endsbeingapproxi-
inalely longitudinal with the working face of

60 the table.

4. A reciprocating ore-concentrating table

having a plain oi' unrifded tail or foot portion,

a series of ubstrucling-i iflles arranged upon
t he Working face of the table intermediate its

65 head end ami its plain or unrillled foot por-

tion, said rillles being upwardly inclined at
liieii' head ends and downwardly inclined at

their discharge ends.
T). A reciprocating ore-cencentrating table

liavinga, seriesof ob.structing-riffles arranged 70
upon its working face, said riffles having an
upwav<l inclination at their head ends and a
downward inclination at tlieirdischargeends,
as and for the purpose set forth.

(J. A reciprocating ore-concentrating table 75
liaving a phiin or uuriffled foot or tail portion,

an obstructing-riffle arranged upon the work-
ing face of said table intermediate its head
end and its plain or uuriffled foot or tail por-

tion, the riffle being upwardlj' inclined at its 80
head end and downwardly inclined at its dis-

charge end and having that portion inter-

mediate its upwardly and downwardly in-

clined ends approximately longitudinal with
the working face of the table, said riffle gradu- 85
ally decreasing in height from its head end
toward its foot or discharge end.

7. A reciprocating ore-concentrating table
having a plain or uuriffled tail orfoot portion,

a series of riffles arranged upon the working 90
face of said table intermediate its head end
and its plain or uuriffled foot portion, said
riffles being downwardly inclined at their dis-

charge end, the portion of the riffles inter-

mediate the head end of the table and its foot 95
or tail end being approximately longitudinal
with the working face of the table.

8. A concentrating-table having a plain or
uuriffled footer tail portion and provided on
its working face with an obstructing-riffle, 100
the bod^- portion of said riffle being approxi-
mately longitudinal with the face of the table
and its head end upwardly iuclined, whereby
the material fed onto the table for separation
has its path of travel diverted from a trans- 105
verse direction into a travel longitudinal of

the working face of the table.

9. A concentrating-table having a plain or

uuriffled footer tail portion and provided on
its working face with an obstructing-riffle, no
the bod J' portion of said riffle being approxi-
mately longitudinal with the face of the table
and its discharge end downwardly inclined.

10. A reciprocating ore-concentrating table
havinga plain or uuriffled tailor foot portion, 115
a series of •obstructiug-riffles arranged upon
the working face of the table interiyediate its

head end and its foot portion, said riffles hav-
ing an upward incliuation at their -head end
and having their body portion approximately 120
longitudinal with the working face of the
table.

In testimony whereof I affix my signature,
in the presence of witnesses, this 13th day of
June, 1900.

WILLIS U. DODD.
In presence of

—

N. A. Acker,
D. B. Richards.
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To all whom it may cojicern:

r.e it known that I, VViLLi.s G. Dodd, a citi-

zen of the United States, residing in the city

and count}' of San Francisco, State of Califor-

5 nia, have invented and produced a new and
original Design for Ore-Concentrating Ta-
bles, of which the following is a full, clear,

and exact specification, reference being had to

theaecorapanyingsheetof drawings^ forming
10 a part thereof.

As shown in the drawings, the leading or
material features of the design consist of the
concentrating-table A, having a plain or un-
riffled portion A' at its tail or discharge-end

15 portion. On the working face of the table
are arranged a number or series of parallel
riffles B, each riffle having an upwardly-in-
clined portion a at the head end of the table,

while the discharge-end portion n' of each
riffle is downwardly inclined. The portion 20

of the riffles intermediate the upwardly and
downwardly inclined ends a and a' is approxi-

mately longitudinal with the working face of

the table.

Having thus described my invention, what 25

I claim as new, and desire to secui'e protec-

tion in by Design Letters Patent, is

—

The design for an ore-concentratiug table,

as herein shown and described.
In testimony whereof I affix my signature, 30

in the presence of witnesses, this 7th day of

June, 1!»00.

WILLIS G. DODD.
lu presence of

—

N. A. Acker,
D. B. Richards.
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To all whom it via]/ concern:
Be it known that I, Ira Ferris Monell, of

Boulder, in the county of Boulder aud State

of Colorado, have invented a new and Ini-

5 proved Concentrating-Table, of which tlie

following is a full, clear, and exact descrip-

tion.

This invention relates to improveineuts iu

ore-concentrators; and the object is to pro-

lo vide a concentrator having a large surface
area over which the- crushed or pulverized
material maj' pass and bj- one operation ef-

fectually separate the mineral from the sand
or pulp.

IS I will describe a concontrating-table em-
bodying my invention and then point out the
novel features in the appended claims.

Reference is to be had to the accompanying
drawings, forming a part of this specification,

20 in which similar characters of reference indi-

cate corresponding parts in all the figures.

Figure 1 is a front elevation of a concen-
trator euibodying mj- invention. Fig. 2 is a
plan view thereof. Fig. 3 is a section on the

25 line ^ 3 of Fig. 2 on an enlarged scale; and
Fig. 4 is a section on the line 4 4 of Fig. 2

and also on an enlarged scale.

Referring to the drawings, 1 designates the
concentrating-table, mounted to swing in a

30 frame 2. It is designed that the table shall

have a lateral movement imparted to it either

bj' direct application of power or hy meains
of concussion. I have here shown the table

as suspended from the upper cross-bars of

35 the fraqie bj' means of rods or hangers 3, and
these rods are of such a length with relation

to each other that the table has a downward
inclination from its feeding side to its outlet

side.

40 At one side of the table is a. driving-shaft

4, on which an eccentric 5 is mounted, and
from an eccentric-strap on the eccentric 5

an eccentric-rod 7 extends to a pivotal con-
nection with a bolt 8, movable through an

45 opening in a bar 9, which extends over the

top of the table from its rear to its front side.

Surrounding the boll 8 and abutting at one
end against tlie bar 9 is a buffer-sleeve 10, of

rubber or similar material, and against which
50 a tappet 11 on the bolt 8 is designed to en-

gage as the table is moved in one dii-ection

by the eccentric. This tappet 11 is made in

the form of a nut adjustable on a tlireaded

portion of the bolt 8, so- that tlie degiee of

throw of the table may be i-eguhued. The 55
table is moved in the opposite direcliou by
means of a lod 1:.', connected at one end^to a
fixed portion 13 of the frame and having its

other end extended looselj' througii an open-
ing in a spring-plate 14, depending froui an 60

upper cross-bar of tlie frame. The rod 12

also i)Hsses through a burtei-sleeve 15, of i-ub-

ber or similar material, which abuts against
the outer side of the spring-plate 14, and a
nut 10 on the threaded end of the rod 12 is 65

desigued to engage with the spring-plate dur-
ing a movement of the table. By adjusting
the nut ]G the throw of the table iu this di-

rection may be regulated.

It is to be understood that I do not confine 70
mj' invention to the particular means above
described for imparting movements to the

table.

Arranged above the head of the table and
near one side thereof is a feed-trough 17, 75
which is V-shaped in cross-section and has
perfoi'ations through its bottom portion, and
the pulp or the material to be operated upon
is fed to the trough 17 througii a pipe 18.

Also arranged along the head of the table Sd

and extended from a point near one end of

the trough 17 to the opposite side of the table

is a perforated water-supply pipe 19.

The table is guided in its back-and-forth
movement by guide-bars 20, extended froui 85
the ends of the table and movable against

the sides of buffer-heads 21, and to relieve

the table from too great a shock cushions
22 are provided to engage against the buf-

fer-heads. The table is practically divided 90
into two sections, which may be designated
as X and y. At the junction of the section r

with the section y and extended diagonally
from the feed end to the outlet end of the
table is a tail-strip 23, and extended fioin 95
this tail-strip 23 parallel with the front and
rearof the table is a series of riflles 24. While
these riffles extend parallel with the front

and rear of the table, they are shown as ar-

ranged diagonally from one side of tiie table 100

to the other side. The object of the riflles

24 is to form .sand cushions through which
the mineral will settle and to allow the excess
of water to pass out between thei-iflles to the
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back eud over the tailpiece 23. This water
carries the slime and can be partly concen-
trated in the section ;/ of the table, as will be
hereinafter described.

5 Forward of the riities 24 and extended in

the same direction thereof is a series of shal-

low or fine j;;rooves 25. These shallow grooves
are formed in sets, and at the end of each set

is a cleaning-space 30. The motion of the
lo table will settle the fine material into the

grooves 25 and move it forward to the clean-

ing-spaces 30, when it will move diagonally
across the said cleaning-spaces into larger
grooves 20, which extend beyond the ends of

15 the grooves 25 and each one of which termi-
nates in an opening 27 through the table. If

the material be dean, it will be let oat into a
receiving-trough through a valve-controlled
pipe connected with tln^ opening. If not clean,

20 the valves must be closed, and the products
will be passed over to adjustable riffles 28.

These adjustable riflles are made in the form
of blocks, and each one is inoiiuted on a bolt

29, which passes through the table and upon
25 the lower end of which is a clampiug-nut 31.

By loosening the nut 31 the riffle carried
thereby may be swung to any desired angle on
the table. From the riffles 28 the clean mate-
rial will be carried to channels or grooves 32,

30 formed in the table, and discharged through
valve-controlled pipes 33, with which the ends
of the channels or grooves 32 communicate.
The material will discharge into a suitable
receptacle arranged under the table. Ordi-

35 narily the adjustable riffles will not have to

be used for the first four or five sections of
grooves 25, and for some ore it is not necessary
to use them at all.

At the upper side of each large groove or
40 channel 26 is a rt)w of upwardly -extended

pins'34. These pins are designed to split the
sand cushion and give the mineral mixed
with the sand a chance to settle in the small
grooves br channels. The several groovesor

45 channels 25 and a part of each groove or
channel 26 are formed in a plate 35, remov-
ably seated in a recess formed in the table 1.

This plate may consist of any suitable mate-
rial—such as wood, metal, asphalt, or the

50 like—and has its top flush or even with the
top surface of the table. The object in mak-
ing this plate removable is so that another
plate may be substituted, having channels or
grooves of different depths depending upon

55 the material to be concentrated.
The outlet edge of the table 1 has a greater

incline than lias the main portion of the ta-

ble, as indicated at 30. This gives moie flow
to the sand as it leaves the riffles 24 and a

(10 more rapid discharge. On the edge of this
portioii 30 is a riffle 37, designed tocat<;h any
material that the operator may think worth
saving. At one end this riffle is provided
with a vertically-adjustable portion 38, which

65 may be raised or lowered, as desired, by
means of a liuerorashim placed underneath
said portion 38.

On the section y of the table is a removable
plate 30. similar to the plate 35, and in this

plate 39 is formed a series of grooves or ehan 70
nels 40, and also below each set of grooves or

channels 40 is a deeper groove 41, which com-
municates with a discharge-opening 42, which
connects with a valve-controlled pipe for dis-

charging material into a Lank or other receiv- 75
iiig vessel underneath the table. Extended
outward on the table from the tailpiece 23

and above each opening or outlet 42 is a
guard-strip 43. These guard-strips are de-

signed to prevent sand from passing into the 80
outlt'ts. Upon one side of the plate 39 and
arranged on the table-section y is a series

of riffles 44, which form the sand cushions
and through which the excels of water passes.

Thesf" riffles 44 abut against a tailpiece 45, 85
which extends diagonally on the table.

In the operation of the machine the tend-
ency of movement of th« heavier particles
will be toward the side Z of the table. The
very light material, with the water, however, 90
will pass over the tailpiece 23 and into the
fine channels or grooves on the section // of

the table, and from these fine grooves the
material will be deposited into the larger or
deeper grooves 41. Some of the material and 95
sand, however, vrill pass to the upper sides of

the riffles 44 and form sand cushions through
which the excess of water will pass and dis-

charge over the lailpiece 45.

Having thus full}' described my invention, 100

I claim as new and desire to secure by Letters
Patent

—

1. In an ore-concentrator, a table having a
series of channels in its top, the said chan-
nels having valve-controlled outlets through 105

the table, and an adjustable riffle at one end
of each of said channels,substanliallj' as speci-
fied.

2. A concentrator, having a series of shal-

low channels and deeper channels, the series no
of channels being arranged diagonally on the
table and the deeper channels having com-
munication with valve-controlled outlets, a
series of riffles at one side of the series of

channels,* the said riffles also being arranged 115

diagonally, and means for imparting swing-
ing motion to the tabic, substantially as speci-

fied.

3. A concentrator- table, having a diago-
nally-disposed recess formed in it, a plate '20

adapted to be removably seated in said re-

cess, the said plate having a series of chan-
nels formed in it, certain of said channels
having communication with disclvarge-j)ipes,

a series of riffles arranged at one side of the 125

recess, a tailpiece against which the.ends of

said riffles abut, and means for imparting mo-
tion to the table, substantially as specified.

4. A swinging concent rati iigiable arranged
on an incline, a series of riffles on the'table, 130
the riffles being arianged diagonallj', a tail-

piece against which the riffles abut, and the

table having a series of channels formed in

it at each side of the riffles, the series of chan-
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nels beiiipr arraiifrert diagonally and oertaiu

of the channels beiiiir deeper than the other
channels and (•oiumunicating with outlets,

and another series of riffles arranged on the

5 table at one side of the first-named series of

riffles, substantially as specified.

5. A coneentrating-table mounted to swing
and arranged in an inclined position, the said

table having a series of channels formed in

10 it, the said series of channels being arranged
diagonally, and certain of the channels being
deeper than the others and having communi-
cation with outlets, a series of fixed riffles at

one side of the series of channels and also

15 arranged diagonally, and a series of adjust-
able riffles ari'auged diagonally at the opposite
side of the series of channels, substantially as
specified.

6. A concentrating-table mounted to have
2o a latei'al motion and having a series of chan-

nels formed in it, the said series of channels
being arranged diagonally and in sets, pins
extended upward from the table above each
set of channels, and fixed riffles arranged at

one side of the series of channels, substan- 25
tially as specified.

7. A concentrating-table, a number of se-

ries of riffles on the table, each series being
arranged in a diagonal direction, each riffle

in a series being parallel with the front and 30
rear Of the table, and a tailpiece extended
diagonally on the table adjacent to an end of
each series of riffles, substantially as speci-

fied.

8. A concentrating-table having a recess 35
arranged diagonally in its top, a channeled
plate adapted to be placed in said recess, the
channels of .the plate being arranged in sets

each set consisting of a number of channels
having a cleaning- space at one end, and a 40
larger channel which extends beyond the ends
of the other channels of a set, substantially
as specified.

IRA FERRIS MONELL.

Witnesses:
Frederick W. Kohler, Jr.,

Frederick L. Williamson.
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To (ill whom, it mn.ij coiicem:

Be it known that I, Joseph William Fin-
der, a citizen of the United States, residing

in the city and county of San Francisco and
5 State of C'aHfornia, have invented new and

useful Iniprovenients in Ore-Concentrators,
of which tlie followin<; is a specification.

My invention relates to an improved ore-

concentrator, and especially to ore-confeen-
lo trators of the circular type.

The object of my invention is to provide a
concentrator which will have a maximum
amount of concentrating-surface within a

minimum space, wliich shall be simple and
15 substantial in construction, and which shall

provide for a more delicate and complete
separation of valuable minerals havint; dif-

ferent specific (gravities than is possible by
means of the machines commonly in use.

20 The invention consists of the parts and the
construction and combination of parts as

hereinafter more fully described and claimed,
having refeTence to the accompanying draw-
ings, in which

—

25 Figure 1 is a plan view of my improved
concentrator - pan with a portion of upper
surface covering broken away to show sec-

tional chivracter of the pan. Fig. 2 is a .sec-

tion on line W W of Fig. 1 . Fig. .3 is a detail

30 section in line X X of Fig. 1, illustrating the
relative levels of the two ends of the pan-
spiral. Fig. 4 is a perspective cf the splash-
box. Figs. 5 and 6 are details in partial sec-

tion of the wasli-water pipe and water-strip.

35 '^ ig- ^ •* " detail of the sprmg for effecting the
return motion of the pan. Fig. S is an eleva-
ti(m of the discharge-spout for the concen-
trates shown in Fig. 3. Fig. 9 is a detail in

])artial section of the toggle mechanism for

40 operating the pan. Fig. 10 is a deiail in sec-

tion of the pul])-feed bi)X. Fig. 1 1 is a plan
of the central bowl into which the i;angue

discharges, showing screen-receptacle for sep-

arate collection of slime values. Fig. 12 is a

!^5 detail of the jjivotal standards for supporting
the pan. Fig. 13 is a detail in partial section
of the central support for the pan, showing
method of raising antl lowering it to vary its

de])th. Fig. 14 is an elevation of the central

50 bowl of Fig. 1 1 looking in the direction of the
arrow. Fig. 1.5 is a plan of the gangue-dis-
charge.

A represents a pan whicli is substantially
involute in outline, but whose concentrating-

55 surface lies in the plane of a turn of an in-

verted conical helix of spiral. The surface

of this pan is preferably composed of inde-

pendent .secticms or sectors having their inner

ends rather loosely connected to the rim of a

central bowl 2, as indicated in Fig. 13, while 60

their upper ends are made fast to a steel rim

3. These sectors all converge downwardly
to the center, so that the pan is more or less

concave, the sectional character of the pan
rendering" the latter flexible to allow varia- 65

tions in the extent of this concavity and to

adapt the pan to ores of diflerent grades ami
character. By support ino; the outer rim of

the pan at substantially a fixed level the bowl

2 may be raised or lowered on the central 70

supporting-shaft 4 to change the pitch of the

pan. The shaft 4 is secured in a casting .5,

fast to the bed-frame 6, and extends upwardly
through a sleeve 7, which is fast to or cast in-

tegral with thespoutS, tlielatter beingbolted 75

to the bowl 2, as shown. A head or caj) 9 is

fixed to tliis sleeve, and a .screw 10, passing

through the cap, pivots on the top of shaft 4,

so that by meai.s of the hand-wheels 11 the

screw may be turned to raise and lower the 80

center of "the pan, this raising and lowering

being permitted by reason of the flexibility of

the pan, operatirg through the pivotal con-

nectiors of the sectors with the bowl. The
surface of the pan is preferably covered with 85

.some impermeable and durable l)ut flexitile

mateiial, such as linoleum, (indicated at

12.) On the surface of this ctivering are se-

cured the curved or spiral riffles 13, which

extend around the pan from a line radial to 90

the pan or from a line running from the

widest point of the pan toward the center,

and which line is herein designated as the
" head " of the pan. In other words, the locus

of one terminal of a majority of the riffles is 95

in a line radial or substantially radial to the

pan, and the riffles incline gradually upward

and outward in the direction of curvature

around the pan, so that the inaterial tends to

travel bv virtue of the centril'u^*id action of 100

the pan "between rather than over the riflle.s.

In the ])resent in.stance the head of the pan is

indicated by the radial i)artiti(m 14, aiul the

surface on the head side of this partition may
bean inch, more or less, higher than thecorre- 105

spending surface on the other or tail side of

the pan, as indicated in Fig. 3. The spiral

riffles curve outwardly, the outermost ter-

minating first and the others successively

around the surface of the pan. The outer no
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periphen- of the pan is supported by the up-
right standards 15. The lower ends of tliese

standards rest loose in sockets 16. secured to

the timber frame, and the upper ends sup-

5 port adjustable brackets 17. wliich are bolted

to the flange 18 on the under side of the pan.
A spiral steel spring 19 is attached to the parts

16 17 to hold the pan securely to its bearings
and to reduce or eUniir,ate all the vibration.

10 The standards 15 allow the pan to have a free

oscillating movement about the central piv-

otal shaft or stud 4. The oscillating move-
ment is imparted to the machine in such a

manner as to cause the pulp delivered from
15 the segmental feed-box 25 to travel around

the pan in the direction of the latter's inchne
and to give to the pulp its proper agita-

tion and effect the necessary separation of

the values from the wortldess matter. An}'
20 suitable means, ma}' be provided to produce

the proper oscillation of the pan. For this

purpose I prefer to use the well-known prin-

ciple of a double toggle, as 20, commonly
used on rock-breakers and other machinerv'.

25 These toggles are operated from a suitable

source of power through shaft 21 and eccen-
tric 22 and comiect with the rim of the par.

bj- a connecting-rod, as 2-3. A stiff steel

spring; 24, having one end secured to the pan
30 and the other abutting against a suitable stop

on the stationary- part of the timber frame,
acts in opposition to the toggles to cause a

quick return of the pan and effect the advance
step by step of the material around the pan.

35 It is to be observed that the feed-box is

disposed at the widest point of the pan or

farthest from the center and extends a sub-
staiitial distance around the pan.
The pulp ar.d water are dehvered through

40 a suitable spout, as 25, into the splash-box
26, whence it distributes over the bottom of

the feed-box 25, discharging thence through
openings 2/ upon the pan.
The operation will then be as follows: The

45 pan being given an oscillatory motion, the
pulp from box 25. falling as it does iipon the
pan nearest its periphery and farthest from
the center, is subjected immediately to the
greatest agitation, throwing down at once all

50 the heavier minerals and drivirg the pulp
forward on its jourrey around the pan, while
the gangue and lighter portiors flowirg over
the riffles 13 will gravitate toward the center.

A water-pipe 28, supported on suitable brack-

55 ets 29, extends around' the periphery of the
pan beyord the feed-box and is perforated on
its inner side, so as to cast a spray of lunner-
ous jets of clear water upon tlie outer edge of

the pan adjacent to the rim. In order to
60 distribute this water so as not to allow any

considerable separate streams to flow directly

across the pan and interfere with the proper
stratifying of the material thereon, I employ
a water-strip 30. preferably of rubber and se-

65 cured to the pan adjacent to the rim 3 and

forming therewith a channel into which the
jets from pipe 28 discharge, letting the water
out of this channel throuo;h suitable perfora-
tions 31 in the strip. The circular form of

the pan affords the greatest amount of area 70
for cleanir-g and concentrating purposes
witliin the smallest space, which in machines
of this character is of vital importance. As
the flr.er concentrates approach the center in

their line of travel around the pan, the mo- 75
tion imparted to the pulp is varied, the agi-

tation and impulse growing less as it nears
the end of the riffle system. This not only
affords a suitable Agitation for all classes

of sulfids, including the very Ughtest, which 80

rec]uire less agitation for settling purposes
than do the heavier particles, but these

heavier concentrates which are already
formed on the outer circumference travel

slower and assume a more stratified position 85
as they go onward, thus making the separa-

tion, more complete. The formation of the
strata of the heaviest minerals on the outer
edge of the pulp prevents the wash-water
wa.sliing away tne finer and more delicate 90
minerals which lie on the surface of the pan
and under the gangue nearest the heavier
mineral already developed. These finer val-

ues are graduaUy separated from the baser
matter in their progress around the pan, the 95
gangue, being lighter, naturafly seeking the
center and the heavier matter the outside of

the pan, as described, so that in the end we
have a thorough and complete separation
and stratification from the center to the out- 100

side of the pan of all the values according to

their specific gravities. Passing beyond the
riffles, the values remaining on the pan are

worketl for^vard until they finally discharge
into a spout 32 and can be collected into any 105
suitable receiver, the adjustable finger 33
serving to direct the material as desireil.

The gangue pa.ssing over the pan discharges

into bowl 2 and passes thence out as waste
through spout 8. The pan adjacent to the 110
bowl 2 and within the innermost riffle is

given an accelerated pitch, as indicated in

Fig. 13, to assist in the more rapid passage
of the gangue after it is once free of the riffles.

Some ores slime more than others—that is, 115
their values become ground into a pulp too
fine for ordinary concentration. Ore-pulp of

this character fed upon my pan will be
worke<l around the pan in the maimer de-
scribed. The fine slime being heavier will 120

approach the center about two-thirds of the
distance around the pan, and unless some
means is provided for their collection they
will eventually flow off with the rest of the
gangue. and barren matter through spout 8. 125
Accordingly I construct the bowl 2 with two
compartments, one openmg into spout 8 and
the other having a separate discharge, as 34,
this latter compartment being covered with
a ver\'-fine-mesh screen, as 35. If the pan 130
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were handling pulp, for instance, which had
passed tlirough a forty-mesh screen frbm the

mortar, the screen 35 woukl be about eighty-

mesh, an\- values larger than eighty-mesh be-

5 ing caught by the riffles J 3 antl duly strati-

fied. The finer slime values approaching
screen 35 will pass therethrough and out at

spout 34 to be separately collected, while any
lighter barren matter too large to pass through

10 screen 35 will be delivered into the regular

gan^ue-discharge in bowl 2.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is

—

15 1. A concentrating-pan having a concaved
upper surface and mounted upon a central

support, said pan being essentially involute

in outline, riffles on the surface of the pan,

said pan having a central tlischarge, means
20 located at the wiilest porticm of the pan for

delivering material upon the pan in the field

of maxinuim agitation and means for giving

the pan an oscillatory movement.
2. A concentrating-pan having a concaved

25 upper surface and mounted on a central sup-
port, said pan being essentially involute in

outline, spiral riflles on the pan and a feed-

box arranged around the pan at substan-
tially the point farthest removed from the

30 central support, said pan having separate dis-

charges for the values and worthless matter
and means for giving the pan an oscillatory

movement.
3. In a concentrator, a pan having a cen-

35 tral discharge and a concaved riffled surface

wherein the riffles commence at a common
line which is radial to the pan said riffles ter-

minating at irregular intervals around the
pan, means for supporting the perimeter of

40 the pan, means for supplying pulp to the pan
at substantially the point farthest removed
from the central discharge, and means for

raising and lowermg the center of the pan to

vary its depth.

45 4. A concentrating-pan having a concaved
upper surface essentially involute in outline,

and having riffles on said surface commenc-
ing at a common line radial to the pan and
terminating at irregular intervals around the

50 pan, said pan composed of a series of sections

rigidly supported at their outer ends, and
flexibly supported at the center, means for

raising and lowering the inner ends of said

sections to vary the depth of the pan, means
SS for delivering material upon the pan in the

field of maximum agitation, and means for

oscillating the f)an.

5. A concentrating-pan having a concaved
up|)er surface and a central opening, saitl pan

60 having riffles on its surface commencing at a
common line radial to the pan and terminat-
ing at irregular intervals around said pan,
means for supjiorting the pan at the center
and at its peri])hery to permit it to oscillate

65 in a horizontal j)lane, said ])an composed of 1

a plurality of sectors flexibly supportetl at

the center, means for raising the inner ends

of these sectors to vary the depth of the pan,

a flexible covering supported on these sec-

tors, curved riffles supported on said cover- 70

ing, and means for delivering material upon
the pan in the field of maximum agitation.

6. An ore-concentrating pan having a con-

caved upper riffled surface, with the riffles

commencing at a common line which is sub- 75

stantially radial to the pan and terminating

at irregular intervals around the pan said

pan being essentially involute in t)utline and

the surface of the pan lying in a spirally-de-

scending plane. 80

7. An ore-concentrating pan having a con-

caved upper riffled surface, said pan being es-

sentially involute in outline and the surface

of the pan lying in a spirally - descending

plane. ^5

8. An ore-concentratmg pan having a con-

caved upper riffled surface, said pan being es-

sentially involute in outline and the surface

of the pan lying in a spirally - descending

plane, the ])an having a central discharge, 90

and means for delivering pulp at one or more
points on said pan most remote from the cen-

ter and in the field of maximum agitsjtion of

said pan.

9. An ore-concentrating apparatus com- 95

prising a shallow inverted conical pan having

a central and movable peripheral supports,

means by which said pan is abru])tly oscil-

lated about its center, means for discharging

pulp and wash-water near the periphery of 100

the pan, a scries of spirally-disposed riffles

fbced upon the surface of the pan, and each

commencing at a common line which is sub-

stantially radial to the pan, said riffles termi-

nating at irregular intervals around the pan, 105

said surface declining in a curve from the

commencement to the termination of the rif-

fles, and separate discharge-openings for the

concentrated mineral and the gangue.

10. An ore-concentrating apparatus com- no
pri.singa shallow inverted conical pan having

a central and movable peripheral supports,

means by which said pan is abruptly oscil-

lated about its center, means for discharg-

ing pulp and wash-water near the ]ieiipherv 1 15

of the pan in the field of maximum agitation,

a series of spirally-disposed riflles fixed upon

the surface of the pan, said riffles and each

commencing at a common line which is sub-

stantially radial to the pan, said riffles ter- 120

minating at irregular intervals around the

pan, declining in a curve from the commence-
ment to the termination of the riflles, said

pan having a separate discharge for the

gangue and radially-extending openings in 125

the body of the pan in the path of the values

for the separate discharge and collection of

the latter.

11. In a concentrator, a shallow horizon-

tally-supported concaved pan having a flexi- 130
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ble bottom said pan being essentially involute
in outline, vertical standards upon which the
periphery of the pan is supported and mov-
able, a central post with socket-sleeve cap

5 and screw whereby the center of the pan may
be raised or lowered, spirally-disposed riffles

upon the surface of the pan, means for deliv-

ering pulp and wash-water at the outer pe-
riphery thereof in the field of maximum agi-

10 tation, and mechanism by which a circular
oscillatory movement of the pan is effected.

12. In an ore-concentrator, a circular pan
having a concaved upper riffled surface with
the riffles commencing at a common point

15 substantially radial to the pan and terminat-
ing at irregidar points around the pan, and a
flexible bottom, means for supporting the
outer periphery of the pan, said means includ-
ing standards loosely pivoting in sockets in

80 the bed-frame and pivotally engaging corre-

sponding parts on the pan, springs relative to
said standards and operating to hold the pan
to its seat, a central support for the pan and
means for raising and lowering the center of

25 the pan to vary its depth.
13. An ore-concentrating pan having es-

sentially the outline of an involute and ar-

ranged with its upper surface in a spirally-

descending plane, a partition extending from
30 the center of the pan outwardly at the high-

est point of the surface of the same, and
curved riffles extending around the pan in the
direction of the decline of curvature, means
for delivering pulp and wash-water on the

35 pan in substantially the field of maximum
agitation and separate discharges for the
gangue and values.

14. An ore-concentrating pan having es-

sentially the outline of an involute and ar-

40 ranged with its up])er surface in the plane of

a turn of a conical helix, a radial partition
extending from the center of the pan out-
wardly at the highest point of the surface of

the same and curved riffles extending around
45 the pan in the direction of the decline of cur-

vature; means for delivering material onto

the pan at the-widest part thereof, and sepa-
rate discharges for the gangue and values.

15. An ore-concentrating pan having es-

sentially the outline of an involute and ar- 50
ranged with its upper surface in the plane of

a turn of a conical helix, a radial partition

extending from the center of the pan out-

wardly at the highest point of the surface of

the same and curved riffles extending around 55
the pan in the direction of the decline of cur-

vature, a curved segmental feed-trough dis-

posed at the outer edge of the pan at its

widest part, said pan having a central dis-

charge for the gangue and having discharge- 60

passages intermediate of its center and pe-

riphery for the values.

16. In a concentrator, a circular concaved
pan having an upper riffled surface arranged
in a spirally-descending plane and a central 65
discharge, means for delivering material upon
the pan, said pan having a discharge-passage

for the values intermediate of its center and
periphery, said passage extending transverse

to the general direction of movement of the 70
values.

17. In a concentrator, a circular pan hav-
ing a concaved upper riffled surface and a cen-

tral opening, a bowl in said opening having
a discharge for the gangue and a separate 75
screen-covered receptacle for the finer slimes

passing over the pan, means for supporting
the bowl, means for supporting the outer pe-

riphery of the pan, means for delivering ma-
terial and wash-water upon the jyan, said pan 80

having a discharge for the concentrated val-

ues intermediate of its center and periphery
and means for giving the pan an oscillatory

movement.
In testimony whereof I have hereunto set 85

my hand in presence of two subscribing wit-

nesses.

JOSEPH WILLIAM PINDER.

Witnesses

:

Francis G. Smith,
l. j. fontenrose.
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To all itihom it m.ay concern:

Be it known that I, Joseph W. Finder, a

citizen of the United States, residing in the

city and county of San Francisco, State of

5 California, have invented certain new and
useful Improvements in Ore-Concentrators;
and I do hereby declare the following to be a

full, cleai, and exact description of said m-
vention, such as will enable others skilled in

10 the art to which it most nearly appertains to

make, use, and practice the same.
My invention relates to that class of ore-

concentrators for separating and saving the

heavy particles of metal contained in earthy

15 deposits or ore-pulp in which a shallow pan
or concave table is momited on a central ver-

tical shaft and connected with operating
mechanism by which a reciprocating rotary
motion accompanied with a jolt or jar at the

2o termination of each reciprocation is imparted
to the pan or table.

My improvements relate to the surface

construction of the pan or table, whereby the

separation and concentration of the heav^^

25 particles are accomplished; and it consists

Principally in the arrangement of spiral rif-

es on the upper surface of the pan or table,

whereby the motion and jar of the pan com-
pel the particles to work in a circle outward

30 toward the periphery of the pan and between
rather than athwart the rimes, whereby the

particles are not wholly arrested in their pro-
gression, and the invention also comprehends
making the pan evolute in outline, whereby

35 different pomts on the perimeter travel at

different rates of speed and the sulfurets in

one stage of concentration are subjected to a
different shake than those in another stage of

concentration on another part of the table.

40 In connection with this riffle and table con-

struction I combine a system of pulp-dis-

tribution and water -spraying devices by
which the separation and cleanmg of the par-

ticles are accomplished during their travel.

45 It also mcludes a central trap or basin of pe-

culiar construction for the purpose of catch-
ing and saving any escaping mercury 01

amalgam that may pass downward over the
riffles, all as hereinafter more fully described.

50 Referring to the accompanying drawings.
Figure 1 is a plan view of my pan or table.

Fig. 2 is a vertical section of the pan, taken
through the line x x, Fig. 1 . Fig. 3 is an en-

larged sectional view of the central trap or

55 basin. Fig. 4 is an enlarged perspective

view of a section of the distributmg-trough,

and Fig. .5 is a side view of the connection of

the reciprocating rod with the depending rim
of the pan. Fig. 6 is a cross-section of the

pan and its support, taken at a right angle to 60

X X, Fig. 1 . Fig. 7 is a side view of the actu-

ating mechanism, and Fig. 8 is a partial ver-

tical section showing the construction of the
pan.

Let A represent a circular pan or table 65

which is sligntly concave on its upper surface.

The bottom or floor of tliis pan or table may
be made solid and fixed or it may be made of

independent triangular-shaped sections \vith

their widest portions at the outer rim and 70

their apices at the center. I prefer to make
it of these independent sections, so that the

incline or coiica^dty of the upper surface of

the pan can be varied and regulated, as here-

inafter described. This floor when made 75
solid can be supported directly from a cen-

tral socket Bj'wliich fits over and rests upon
the upper end of a stationary spindle C. Tliis

latter spindle is fixed in and secured to the
framework or base D, upon which the pan is 80

mounted ; but when the floor is made up of in-

dependent triangular sections, as above speci-

fied , it is supported on a shallow vertical rim E,
which extends around underneath the floor of

the pan at a point between the niiddle and outer 85
edges of the sections. This rim is then sup-
ported by bracing-arms G from a loose sleeve

F, so that by raising or lowering the sleeve on
the spindle the center or apex ends of the
floor-sections can be raised or lowered like an 90
umbrella, and thus vary the pitch or incline

of the floor. To provide for raising or lower-

ing this sleeve, I form or secure to it a collar

Ji, in the outer face of which is a circular

groove. A wedge-shaped bar I then enters 95
this groove and is connected by a rod j with a
ha,nd-wheel K. The outer end of the rod is

threaded and passes tlirough a tlireaded hole

in a block L, which forms a part of the frame-
work or base, so that by turning the hand- 100

wheel the wedge can be moved back or forth,

and thus raise or lower the sleeve.

The outer edge of the pan A has the form
of an evolute, so as to carry its cim on one
side outward to a distance, and the terminus 105

of this evolute is connected in a straight or

radial line a with the commencement of the
evolute. A shallow rim M passes entirely

around this evolute edge except the straight

radial portion above described, which forms no
the point of discharge for the sulfurets.

The floor of the pan should be perfectly
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smooth before the riffles are appUed, and
when I use the independent triangular sec-

tions I cover and stretch tightly over it

some smooth material, preferably linoleum.

5 In the central portion of the pan surround-
ing the supporting-socket I construct my im-
prorved amalgam-trap, wliich will be herein-

after described. Commencing at the outer

edge of this amalgam-trap, I then secure

lo vipon the smooth bottom of the pan a series

of shallow riffles n n n, which are made in evo-

lute form and here shown as terminating at

different points at regular intervals on the

same outer circle at the outer edge of the con-

15 centrating part of the pan, so that the space

between each two riffles will discharge its

burden at a separate interval into the outer

track at the periphery of the pan, which
leads to the point of discharge. These rif-

20 fles, it will be observed, open out or expand
around the pan in the direction in wliich the

concentrates are to travel. This permits the

concentrates to move between rather than
across the riffles, thereby preventing their

25 banking up behind the riffles.

The pulji is distributed at proper intervals

on the table and at points proximate to the

outer end.s of the riffles by means of the dis-

tributing-troughs P P, wliich are supported

30 on lirackets p ]> from the outer edge of the

table. The material for distribution is de-

livered to troughs P P tlirough the boxes O O.

Secured to the outer lower corners of the

troughs is a carpet Q, with its nap side down,

35 and this carpet passes loosely over and rests

upon the top or all the riffles down to the

amalgam- trough. The ore - pulp is fed

tlu'ough holes r r in the outer side of the dis-

trilniting-troughs P, so as to pass under-

40 neath the carpet as it flows downward over

the riffles toward the center of the table. A
water-pipe R surrounds the outer edge of the

pan lying just above the shallow^ rim M, and
this pipe is perforated on its inner side, so as

45 to cast a spray of numerous jets of clear wa-
ter upon tlie outer edge of the table. This

water passes down the floor and carries the

pulp over the riffles and underneath the car-

pet. At the same time a jigging motion is

Sc imparted to the pan by mechanism herein-

after described, by whicli the light and hea^y
particles are caused to be separated by the

combined action of the riffles, the flow of wa-
ter, and the motion, so that the heavy parti-

55 cles W'ill settle between the riffles according

to their specific gravity and be carried around
between the riffles t)y the movement of the

pan and be delivered Into the outer discharge-

track, whence they are carried to the dis-

60 charge-opening of the pan. The water coii-

fiinially (lowing downward carries the lighter

[)art ides toward the center discharge and trap,

and the sweejiing action of the carpet as the

pulp Hows underneath it causes its iiap to

65 gather any i'ue floating particles or shines

that may come in contact with it until they
aggregate or become saturated sufficiently to

sink of their own gravity.

The amalgam-trap consists of two com-
partments—to wit, an outer shallow com- 70
partment or trough S—into which the over-
flowing tailings are first received. This
compartment or trough is separated from
the discharge-compartnieiit T by a partition

U, wluch is somewhat lower than the outer 75
edge of the trough S, so that the tailings will

overflow the partition into the discharge-

compartment T. The partition U has a nar-

row horizontal shelf V projecting over it into

the trough S, and a perforated watei-pipe W 80
extends around under ' this shelf into the
trough. The action of tlus spray is to cause
an ebullition in the trough and a consequent
eddy below the pipe, so that any amalgam or

mercury that enters the trough will be set- 85
tied and caught, while the light and worth-
less portions will overflow the partition into

the discharge-compartment T and pass oil

through the waste-spout X.
The motion which I impart to the pan or go

table is a slow motion in one direction and a

q^uick motion or jolt in the opposite direc-

tion. This is accomplished by means of a

cam 2, acting upon a tappet 3, wliich is at-

tached to the actuating-rod 4. This is a 95
horizontally-sliding rod, the opposite end of

which is connected with the vertical rim E,
as shown at Fig. 5, or it may be connected
with some other part of the pan. The cam
2 pushes the rod slowly in one direction until 100
the tappet is released from the end of the

cam, when a spring 5 on the out( r end of the

rod gives it a quick return motion, accom-
panied with a ]ar, wliich motion being im-
parted to the table causes the heavy pjirti- 105
cles which are caught between the riffles to

travel outward by reaction in the path of the
riflles until they arc discharged in regular

order at the end of the discharge-track.

Tliis pan will separate and concentrate the no
heavy particles in a clean condition and they
will be delivered by the evolute riffles in the

order of their specific gravity. The carpet

or other fabric will sweep the surface of the

flowing pulp clear of floating particles of 115
value and hold them until they are in a con-
dition to settle and be caught by the riflles,

while the amalgam-trough will catch and
save any particles of mercury o\ amalgam
that attempt to escape through the de- 120
pressed center of the pan.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-

ent, is

—

1. A concentrating pan or ^ablc having a 125

concave upper surface mounted on a center

support that permits it to oscillate in a hori-

zontal plane: a mercury anil amalgam trap

at the center of said table: spiral or evolute

riffles secured to the upper surface of said 130
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table and terminating at stated intervals on
the same circle near the outer periphery of

the pan: distributing-boxes adapted to de-
liver the pulp at or near the outer edge of the

5 series of ritiies: means for imparting to said

pan an oscillatory motion: and a perforated
water-pipe surrounding the outer edge of the
pan or table, substantially as above de-

scribed.

lo 2. A concentrating pan or table having a

concave upper surface, the circumference of

said pan having the form of an evolute: a
central support for the pan which permits it

to oscillate in a horizontal plane : a merciu-y

1 5 and amalgam trap at the center of said pan

:

spiral or evolute riffles secured upon the bot-
tom of the pan and terminating at their outer
ends at intervals on the same circle near the
outer edge of the pan: distributing-boxes

2o adapted to deliver the pulp at the outer edge
of the riffles: a water-pipe surrounding the
outer edge of the pan and adapted to deliver

a spray of clear water upon the outer edge of

the table and means for imparting to the pan
25 a rotary oscillation in a horizontal plane,

substantially as described.

3. In a concentrating-pan having a con-
cave upper surface, spiral or evolute riffles

terminating at intervals on the same circle

30 near the outer edge of the pan: a track sur-

rounding said riffles on the outer periphery
of the pan: means for imparting to the pan
a slow rotarv' movement in one direction and
a Cjuick motion inihe opposite direction so as

35 to cause the particles to travel outward be-
tween the ritiies: and a central mercury and
amalgam trap at the center of the pan, sub-
stantially as described.

4. In a concentrating-pan havipg a con-
40 cave upper surface spiral or evolute riffles on

the upper surface of the pan: a track sur-

rounding said riffles at the outer periphiTy of

the pan: distributing-boxes arranged to de-
liver the pulp between the outermost riffles:

45 means for imparting to said pan an oscilla-

tory motion : a mercury or amalgam trap at

the center of said pan and a water-])ipe sur-
rounding the outer edge of the pan and
adapted to sjjray the water upon the outer

50 circle of the pan.
5. A concentrating-pan the exterior outline

of which is in the form of an evolute said pan
being mounted on a pivotal center: a rim sur-
rounding the exterior of the evolute except

55 at the straight line which coiuiects the outer
end of the evolute with its commencement : a

mercury or amalgam trap at its center: spiral

or evolute riffles commencing at the central
trap and terminating at interv^als on the

60 same circle near the outer edge of the pan: a
track surrounding the riffles at the outer pe-
riphery of the pan and terminating at the
straight line which connects the terminals of
the evolute: a water-pipe surrounding the

65 outer rim of the evolute and adapted to de-

liver a spray of water upon the table and
means for imparting to the table a slow os-

cillating movement in one direction and a
quick movement in the opposite direction,

subsbantially as described. 70
6. In a concentrating-pan a concave upper

surface: a mercury or amalgam trap at the
center of the pan: spiral riffles surroundmg
the amalgam-trap : distributing-boxes adapt-
ed to deliver the pulp between the outermost 75
riffles of the series : a carpet spread over said

riffles with its nap side down and attached at

its outer edge to the distributing-boxes so

that the pulp will pass underneath it : a water-
pipe surrounding the outer edge of the pan 80
and adapted to deliver a spray of water on
the outer edge of the pan and means for im-
parting to the pan a slow oscillating move-
ment m one direction and a quick return
movement in the opposite direction, substan- 85
tially as described.

7. In a circular concentrating-pan having
a reciprocating motion, and provided with
spiral riffles on its concave upper surface, a
central trap consisting of an outer shallow 90
trough and an inner discharge chamber or

passage; a partition lower than the outer
edge of the trough separating said trough
from the discharge-passage; a narrow shelf

on top of the partition and projecting into 95
the trough, and a perforated water-pipe be-
low the shelf and adapted to deliver a spray
of water into the trough, substantially as de-
scribed.

8. A concentrating pan or table having a loa
concave upper surface mounted on a center
support that permits it to oscillate in a hori-

zontal plane : a mercury and amalgam trap at
the center of the table; spiral or evolute rif-

fles secured to the upper surface of said table 105
and opening outwardty toward the periphery
of the table:. distributing-boxes adapted to

deliver the pulp at or near the outer edge of

the series of riffles: means for imparting to

said pan an oscillatory motion: and a perfo- ;io

rated water-pipe surrounding the outer edge
of the pan or table.

9. In a concentrating-pan having a con-
caved upper surface, spiral or evolute riffles

extending from points substantially central 115
of the pan toward the peripherj' thereof: a
track surrounding the riffles approximate to

the periphery of the pan : means' for impart-
ing an oscillatory movement to, the pan to

cause the particles to travel outward be- 120
tween the riffles, and said pan having a cen-
tral water and gangue discliarge.

10. A concentrating-pan, the exterior oat-
line of wliich is essentially evolute in outline,

said pan having means for centrally support- 125
inc; it for oscillatory movement in a horizon-
tal plane, and means for oscillating said pan.

11'. A concentrating-pan, the exterior out-
line of which is essentially evolute in outline,

said pan having means for centrally support- 130
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ing it for oscillatorymovement in a horizontal
ulaue, spiral riffles on the pan opening out-
A'ard toward the periphery of the pan, and
means for oscillatmg said pan.

S 12. A concentrating-pan having a -.con-

caved upper surface, tne exterior outline of

said pan be-'ng essentially evolute in outline,

the wider and narrower portions of said pkn
being connected by an approximately radial

lo line, a support for the pan, and means for os-

cillating said pan.
13. A concentrating-pan, the exterior out-

line of which is essentially evolute in outline,

said pan having means for centrally support-
1 5 ing it for oscillatory movement in a horizon-

tal plane, mekns for oscillating said pan to

cause material to tend to travel around the
pan in one direction, and spiral riffles on the
pan expanding outward toward the periph-

2o ery of the pan and extending substantially in

the direction of the tendency of travel of the
material.

14. A concentrator-table mounted for os-

cillatory movement in a horizontal plane,
spiral riffles on the table expanding outward 25
toward the periphery of the pan, and means
to impart an oscillatory movement to the

Ean to cause the heavier particles on the ta-

le to travel between the riffles.

15. A concentrating pan or table having a 30
concaved upper surface and mounted upon a
central support for oscillatory movement in

a horizontal plane: said table being essen-

tially evolute in outline, riffles on the table

having their outer ends relatively more re- 35
mote from the center of the' table than their

inner ends are, means for dehvering material
and water upon the table, and means for giv-

ing the table an oscillatory movement.
In witness whereof I have hereunto set my 40

hand.

JOSEPH W. FINDER.

Witnesses;
Henkt p. Teicou,
S. H. NOURSE.
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To all whom it may concern:

Be it known that I, William E. Foed, a

citizen of the United States, residing at Car-

thage, in the county of Jasper, State of Mis-

5 aouri, have invented certain new and useful

Improvements in Ore-Concentrators; and I

do hereby declare the following to be a full,

clear, and exact description of the invention,

such as will enable others skilled in the art to

10 wliich it appertains to make and use the
same.

This invention relates to ore-treating ma-
chines, and more particularly to those knoMii
as. "concentrators," and has for its object to

15 provide a nlachine of this nature which will

be arranged to separate matter of various spe-

cific gravities.

Another object is to provide a machine of

this kind wluch will be susceptible of adju.st-

20 ment and which will include a movable bed
and means for moving the latter.

Another object is to provide a bed equipped
with the ribs known as "riffles," these riffles

being arranged in a novel manner.
25 Other objects and advantages will be ap-

parent from the following description, and it

will be understood that changes in the spe-

cific construction shown and described may
be made within the scope of the claims and

30 that an}^ suitable materials niaj- be used
without departing from the spirit of the in-

vention.

In the drawings forming a portion of this

specification, and in wliich like characters of

35 reference indicate similar parts in the several
views, Figure 1 is a .side elevation. Fig. 2 is

longitudial section. Fig. 3 is a top plan
view of the reciprocating mechanism. Fig.4
is a transverse section of the bed. Fig. .5 is a

40 transverse section on line 5 5 of Fig. 3. Fig.

6 is a top plan view of the bed. Fig. 7 is a de-
tail sectional view showing two of the riffles

at the feed end of the bed. Fig. 8 is a sec-

tional view showing two of the riffles adja-

45 cent to the discharge end of the bed. Fig. 9
is a longitudinal section of the bed, showing
one of the riffles in side elevation. Fig. 10 is

a perspective view showing a portion of a
bed embodnng a modified form of the in-

50 vention. Fig. 11 is a side elevation of the
invention, showing the table-actuating mech-
anism in full lines at one limit of its move-
ment and in dotted lines at the other limit of
its movement,

55 Referring now to the drawings, the present

invention comprises a plurality of trans-

versely-extending shafts 5, journaled at their

ends in brackets 6. Mounted upon thes3
shafts there are supporting members 7,

which include upwardly and inwardly di- 60
rected side pieces 8, having horizontally-ex-

tending members 9, journaled therebetween
at their upper ends. A longitudinally-ex-
tending sliiit-rod 10 is. mounted in these
members 9, and pivoted upon this .shift-rod 65
there is a bed 11, incluthnw spaced trans-
versely-extending beams 12,having openings
12', in which the shiff-rod is revolubly en-
gaged and to which at the ends are secured
longitudinally-extending sills 13, having a 70
floor 14 secured thereupon, this floor being
formed of diagonall3'-disposed planks.
The shift -rod 10 is located^ at one sitle of

the central longitudinal axis of the bed, and
pivoted to the sill 11', wliich lies farthest 75
from the sliift-rod, there are a plurality of
depending hnks 15, which are pivoted at
their lower ends to the horizontally-extend-
ing arms 16 of bell-crank levers 17, which
are pivoted upon brackets 18. The remain- 80
ing arms 19 of the bell-crank levers extend
upwardly and are connected by a rod 20. A
horizontal arm 21 extends oppositely from
the arm 16 of one of the levers and has an
outer end 22, against which rests one end of a 85
threaded bar 23, which is engaged in the
tlireaded perforation 24 of a block 2.5, the lat-

ter being secured upon a suitable support 26,

wliich may be a horizontally-extended por-
tion of the bracket 18, to which the last-men-
tioned bell-crank lever is attached. The bar
23 is provided with a horizontal hand-wheel
27, and it will thus be seen that the just-de-
scrilied portion of the machine may be oper-
ated to varj- the transverse pitch of the bed.
The beam 12, which lies adjacent to the

rearward or feed end 28 of the bed, is indi-

cated at 12", and located at this end of the
bed there is an actuating mechanism 29,
mounted upon a foundation 30, consisting 100
of a concrete base E, upon wliich are secured
a pair of longitudinally-extending spaced
channel-irons I* 'and G, their webs H being
disposed vertically and their flanges I being
directed outwardly, the upper flanges being 105
somewhat narrower than the lower flanges.

Cast integral with the upper flanges of a
channel-iron adjacent to the forward ends
thereof are boxings 35, in which a rock-shaft
34 is journaled, and mounted ujion the upper no

90

95
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Hanges I adjacent to the rearward ends
thereof are boxings K, in which isjournaled
a power-shaft '41, and these boxings are ad-

justable longitudinally of the channel-irons

5 to permit of variation of the positions of the

arm 3S and link 35' with respect to each
other.

The channel-irons F and G are secured to

the concrete base E by means of anchor-
lo bolts L. Extending upwardly from the

channel-irons forwardly of the boxings 35
there are projections M, which are connected
by a yoke X, extending downwardly between
the channel-irons, and these projections are

15 held in position by bolts O engaged therein

and in the upper flanges I of the channel-
irons. The project ionsM receive thereagainst

the rearward end of a helical spring 33, which
surrounds the shift-rod 10 and which rests at

20 its forward end against the beam 12". this

.spring forming a btifTer to prevent lost mo-
ti(m between the working parts.

The channel-irons F and G have a yoke N'
secured therebetween adjacent to their rear-

25 ward ends, and this yoke has its spaced por-

tions fastened to the webs H of the channel-

irons by means of suitable bolts, the yokes M
and N' thus acting to connect the channel-
imns and strengthen the structure. The

30 forward ends of the channel-irons are slanted

downwardly and forwardly, as shown at P.

The i-ock- shaft 84 extends transversely

and has an upwardly-extending crank 35"

therein, which is connected by means of a

^^ curved link 36 with the adjacent end of the

rod 10 this rod having spaced arms 37 con-

nected therewith, between which the link 36
is pivoted. At one end the shaft 34 has an
upwardly-extending arm 38,. having a later-

40 ally-projecting pin 39 at its upper end,which
is adjustably engaged in a slot 34', formed
longituilinaliy in the upper porti(m of a Hnk
.'!5'. which extends downwardly and which is

pivoted to a crank 40, carried by the hori-

45 zentally-extending power-shaft 41.

The arm 38, as mentioned above, is piv-

oted to the link 35' above the planes orthe
.shafts 34 and 11, and it will be seen from the

drawings that as the shaft 41 revolves the

50 crank 40, revolving therewith, will rock the

arm 3S through the medium of the link 35',

ami the arc through which this arm moves Isl

one of approximately eighty degrees. By
reason of the fact that the; crank 35" and the

55 arm 38 occupy a common plane longitudi-

nally of the shaft 34, as shown, the crank 35"

also moves through an arc of approximately
eighty degrees, and the arrangement is such
that when the crank is at the forward limit

60 of its movement in the direction of the bed
it occupies a nearly-vertical position, the

crank occupying an approximatelyhorizon-
tal position when at the rearward limit of its

juovement. It will thus be seen that this

65 crank moves through a portion of a circle de-

scribed concentrically with the shaft 34, and
this portion of the circle is the upper portion

of that half of the circle which lies farthest

from the bed.

It will of course be .seen that wlien the 70

crank 35" move.s through it> arc the shift-

rod 10 will be moved through the ined.ium of

the link 36, and it will also l)e apparent that

when the crank is moved rearwardly its hori-

zontal movement is con.stantly decreased 75
and the rate of horizontal movement of the

shift-rod is proporticmately decreased, the

rate of movement of the shift-rod being in-

creased when the crank is moved upwardly
and forwardly until the crank has reached 80

the forward limit of its movement, when the

maxinuim of speed of the shift-rod and
therewith the bed will have been reached.

\Mien the crank has reached the forward
limit of its movement, its motion and that of 85
the shift-rod and bed are reversed, and this

reversal takes place when the bed is moving
at its greatest rate of speed. By reason of

the fact that the speed of the sliift-rod 10 is

constantly decreasing during the rearward 90
movement thereof, the power of this shift-

rod is constantly increased, and it will be
seen that the buffer-spring 33 is compressed
during this increase or jjowcr. By reason of

the proporti(mate lengths of the link 35' and 95
the arm 38 the c-rank 40 moves through a

greater portion of its circle wiien the arm 38
is being moved rearwarilly than when the

arm is being moved Corwardly, so that the

bed 11 is moved forwardly at a greater rate 100

of speed than wiien it is moved rearwardly.

By reason of the fact that the rearward
movement of the bed is at a rate of speed
less than that of the forwaid movement
thereof, the power exerted by the shaft is 105

further incTea.sed during its rearward move-
ment, and this increase <)f power also occurs

during the compression of the spring 33.

The shaft 34 is unbroken, the crank 35"

being formed by spaced arms 35" and 35'', no
winch extend at right angles to the shaft, and
the link- 36 is concave at that surface which
lies in the direction of the .shaft 34 to receive

into its concavity the portion of the shaft

extending between the arms 35" and 35'\ It 1 15
will thus be seen that a structure is provided
the strength of winch is materially increased

by the fact that the shaft is unbroken.
A supporting-link A is pivoted at its upper

end upon a pin B, extending lalerallyfrom an 120

arm C, wiiich depends from the rearward
end of the shift-rod 10, this pivot-point be-

ing in a horizontal plane with the pivot-

points of the supporting members 7 and the
members 9, and at its lower end the linkAis 125

pivoted on a bolt D, engaged in the webs of-

the channel-irons, this bolt occup>ijig a com-
mon plane with tlie .shafts 5. The link A
thus supports the rearward end of the shift-

rod 10'. 13c
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Located above the floor 14 of the bed
there are a phirality of longitudinally-ex-

^efiding planks Z, vsliicli form the working
surface of the bed, and formed integral with

5 these planks there are a plurality of up-
wardly-projecting longitudinally-extending

riffles 43 of equal width, which extend par-

allel to each other and in spaced relation.

Each of these riffles consists of a base portion
I o Y and an upper central portion X, the former

being somewhat wider than the latter and
having its upper surface at opposite sides of

the central p<3rtii)n slanted downwardly and
outwardly to the working surface W of the

15 bed. The upper portions X of the riffles are

reduced in height gradually from their rear-

ward to their forward ends and the upper
surfaces of these central portions are curved
transversely throughout their entire lengths,

20 as shown at V. Throughout their rearward
portions the central portions X of the riffles

have vertical side surfaces U ; but by reason,

of the fact that the central portions of the

riffles are slanted downwardly toward their

25 forward ends these vertical surfaces are ctm-
stantly reduced in height until they disap-

pear, and the arcs V terminate at the slanted

surfaces of the base portions Y. It will be
readily seen that between tlvs point and the

30 forward ends of the riffles the arcs are of

constantly lessening convexity, due to the
further reduction- of the height of the cen-

tral portions of the riffles until the arcs dis-

appear entirely, these arcs being merged into

35 the slanted surfaces of the base portions, and
it w''l also be seen that the height of these

base portions is reduced until they terminate
at their forward ends at the working sur-

fac 3 W, the forward ends of the riflfles lieing

40 spaced from the forward end of tile bed.

At the si''e edge of the bed 11, which lies

farthest from the rod 12, there is a water-
supply box '40', arranged to, discharge water
upon the bed.

+5 In operation the shaft 41 is rotated up-
wardly and away from the bed, which causes
the bed to move ((uickly forwardiy and then
slowl}' rearwardly, the speed being con-
stantly increased during its forward move-

50 ment and constantly decreased during its

rearward movement, as described above, and
it will be seen that when the bed isat the for-

ward limit of its movement the crank 35" will

extend at a lesser angle to llie plane of move-
55 ment of the bed than when the bed is at the

rearward limit of its movement, this being due
to the fact that the crank moves through the
ftortion mentioned above of a circle described
concentrically with the shaft 34. Ore to be

60 separated is placed tipon the bed at the rear-

ward or feed end thereof and the movement
of the bed causes the ore to be thrown to-

ward the discharge end therei/f. At the
same time water from the dihcliarge-box 40'

65 pwijsee over the surface of the bed trans-

versely and the particles of matter of lesser

specific jrravity are carried ofl' thereby, the
particle^ (^f greater sipecifjc gravity falhng
between th.^ riffles. It will thus be seen that
the'heav ^st mrtter will be deposited be- 70
t\»een the riffles which lie nearest to the wa-
ter-box and that the particles of lessening

weight will extend toward the opposite side

of the bed, the light waste matter being car-

ried off entirely. 75
As will be readily understood, the trans-

verse pitch of the bed may be varied as de-

scribed above to suit different conditions,

and by means of the slot 34' of the link 35'

the mechanism is susceptible of adjustment 80

to vary the length of the arc through which
the arm 38 moves. By reason of the fact

that the pov.er-shaft 41 is adjuste^ble toward
and away from the shaft 34 the relative

length of time ccmsumed by the bed in its 85
forward and rearward movements may be
varied.

In Fig. 10 there is shown a modified form
of the invention, in which the riffles 43 from
the water-stipply side of the bed to the dis- 90
charge side thereof lie with the points at

which the vertical side faces of their central

portions Y disappear forwardiy of these

points of the preceding riffles, so that these

points lie in a diagonal line extending trans- 95
versely of the bed and the riffles terminate
at their rearward ends on a diagonal line par-

allel to the hue at wliich the vertical faces of

the riffles disappear.

What is claimed is

—

100

1. In a mechanism of the class describexl,

the combination with a reciprocating bed,

means for reciprocating the bed, said means
comprising an imbrt^en rock-shaft, a crank
carried by the rock-shaft, a curved link piv- 105

oted to said crank and disposed with its con-

caved side toward the said rock-shaft and
being arranged to receive the said shaft in its

concavity, and connections between the said

link and the bed to reciprocate the latter no
when tlie crank is rocked, said crank being

arranged to extend when at the limit of its

movement toward the bed, at a lesser angle

to the j)lane of movement of the bed than
when the crank is at the hmit of its move- 115

ment away from the bed.

2! In a mechanism of the class described,

the combination with a reciprocating bed, of

means for reciprocating the bed comprising

an unbroken rock-shaft, a crank carried by 120

the rock-.sliaf I and nioval)le toward and away
from thi' lied, u curved link pivoted to said

crank and dispos^ed with its concaved side

toward the said rock-shaft and being ar-

ranged to receive said rock-shaft in its con- 125

cavity, connections between Lhe link and the

bed to reciprocate the latter when the crank
is rocked, said crank being movable to in-

crease the angle between it and the plane of

movement of the bed when the crank is rjo
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moved away froni the bed and to decrease
said angle when the crank is moved toward
the bed.

3. In a meclianism of the class described,

5 the combination with a reciprocating bed, of

means for reciprocating the bed, said means
comprising an unbroken rock-shaft, a crank
carried by the rock-shaft, a curved link piv-
oted to the crank and disposed with its con-

lo caved side toward the rock-shaft and being
arranged to receive said shaft in its concavity,
and connections between the link and the bed
for reciprocation of the latter when the shaft

is rocked, said crank and link being movable
IS with respect to each other to increase the an-

gle between the crank and the link when the
crank is moved toward the bed, and to de-

crease said angle when the crank .is moved
away from the bed.

20 4. In a mechanism of the class described
the combination with a reciprocating bed, of

means for reciprocating the bed comprising
an unbroken rock-shaft, means for rocking
the shaft, a crank carried by the rock-shaft, a

25 curved link pivoted to the crank and oper-

ative connections between the curved link
and the bed, said link being disposed with its

concave side directed toward the rock-shaft
and being arranged to receive the shaft in its

30 concavity, said shaft extending at opposite
sides of the hnk.

5. In a mechanism of the class described,
the combination with a reciprocatory bed, of

a shift-rod carried by the bed, and means for

35 reciprocating the bed, said means comprising
an imbroken rock-shaft, a crank carried by
the rock-shaft and movable toward and away
from the bed, means for rocking the shaft

—

and a curved hnk connected with the crank
40 and with the sliift-rod to reciprocate the lat-

ter when the shaft is rocked, said link having
its concaved side directed toward the said

rock-shaft and arranged to receive the said

shaft in its concavity, said crank being ar-

45 ranged to he at the least angle to the path of

movement of the sliift-rod when at tlie limit

of its movement in the direction of the shift-

rod.

6. The combination with a reciprocating

50 bod}' having a forward and a rearward end,
of means for reciprocating the body compris-
ing an imbroken rock-shaft, means for rock-

ing the shaft , a crank carried by the rock-shaft

and movable therewith forwardly and rear-

55 wardly in an arc, a curved link pivoted to

said crank and disposed with its concaved
side toward said rock-shaft and being ar-

ranged to receive the said shaft in its concav-
ity, and connections between the crank and

60 the reciprocating body for movement of the
latter when the crank is rocked, said crank
being arranged to lie at the least angle to
the plane of movement df the body when the
crank is at its forward hmit of its movement.

65 7. In a mechanism of the class described,

the combination with a reciprocatory bed, of

means for reciprocating the bed comprising a
power-shaft, an unbroken rock-shaft, a «rank
carried by the rock -shaft, a crank carried

by the p<i>v;«.'r-shaft, a curved link connected 70
witli the tirst-uamed crank, said link being
adapted to receive the said rock-shaft in its

concavity, an arm carried by the rock-shaft
and pivoted to the link, the distance between
the pivot-point of the hnk and arm and the 75
pivot-point i>f the link and the crank being
less than tin- distance between the first-

named pivot-point and the rock-shaft, a
crank carried by the rock-shaft, and opera-
tive connections between the crank and bed. 80

8. An ore-concpntrator comprising a bed
means for giving the bed a longitudinal differ-

ent! al shake and spaced upwardly-extending
riffles carried by the bed, each of said riffles

having a base portion and an upper central 85
portion, the former being slanted upwardly
from the surface of the bed to the central

portion, §aid central portion having vertical

side (walls throughout a portion of its length
and having an upper transversely-curved 90
surface, said riffles being reduced in height
from one end to the other, the points of ter-

mination of the side surfaces of the several

riffles being disposed in a diagonal line trans-

versely of the bed. 95
9. An ore-concentrator comprising a bed,

means for giving the bed a longitudinal dif-

ferential shake, spaced riffles carried .by the
bed and extending upwardly therefrom,

each of said riffles having a base portion and 100

an upper central portion, the base portion
extenciin^ laterally beyond the central por-
tion and being slanted upwardly from the sur-

face of the bed to the central portion, said

central portion having vertical side surfaces 105

throughout a portion of its length and having
a transversely -curved upper surface, said

riffles being reduced in height throughout
their entire lengths.

10. An ore-concentrator comprising a bed, iio

means for giving the bed a longitudinal dif-

ferential shake, spaced upwardly-extending
riffles carried by the. bed, each of said riffles

having a base portion and an upper central

portion, the base portion being slanted up- 115

wardly from tlie surface of the bed to the
central portion, said ritfles being gradually
reduced in height from one end to the other,

the entire portions of the riffles having vertical

side surfaces terminating short of one end of 120

the riffles and having transversely -curved
upper surfaces.

1 1

.

An ore-concentrator compHsing a bed
arranged for longitudinal movem'ent, means
for reciprocating the bed, said means com- 125

prising an imbroken rock-shaft, means for

rocking the shaft, a crank carried by the
rock -shaft, a curved link pivoted to the
crank and operative connections between
the curved luik and the bed, said link being ijo

I
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disposed with its concaved side toward the
rock-shaft and being arranged to receive the
said shaft in its concavity, said bed-recipro-
cating means being arranged to move the bed

5 taster torwardly than rearvvardly.
12. In a mechanism of the class described

the combination with a reciprocating bed
and a shift-rod connected thereto, of means
tor reciprocating tlie bed, said means includ-

lo ing a suitable frame, a power-shaft mounted
on said frame and adjustable longitudinally
thereof, a rock-shaft, a crank carried by said
power-shaft, a link adjustably connected to
said crank, an arm carried by'said rock-shaft

15 and adjustably connected 'to said link a
crank earned by said rock-shaft, a curved
link pivoted to said crank at one of its ends
and connected at the other of its ends to said
Shift-rod, and a supporting^link pivoted in

20 said frame at its lower end and pivoted at its
upper end to the said shift -rod.

13. In an ore-concentrator, the combina-
tion with supports, of a rod mounted in the
supports, said supports being arranged for

25 ongitudinal rocking movement to permit of
longitudinal movement of the rod, a bed piv-
ota ly mounted upon the rod for transverse
rocking movement with respect thereto, said
rod lying at one side of the central lono-itudi-

30 nal axis of the bed, a bed-moving mechanism
connected therewith at the opposite side of
said axis from the rod, said mechanism bein<>-
arranged for operation to move the bed and
vary the transverse pitch thereof, and means

35 tor adjusting said bed longitudinally of the
said rod.

14. In an ore-concentrator, the combina-
tion with supports, of a rod mounted in the

supports, said supports being arranged for
pivotal movement to prmit of longitudinal 40movement of the rod, a bed-reciprocating
mechanism connected with the rod, a bed
pivotally mounted upon the rod for trans-
verse movement with respect thereto, said
rod lying at one side of the central longi- 4.;
tudinal axis of the bed, bell-crank levers
links connected at one of their ends to said
bed at the side opposite the said axis from
the rod and at the other of their ends to
one of the arms of said bell -crank levers, so
^

-^^u
^pnnecting the other of the arms of

said bell-crank lever, a third arm carried by
one of said bell-crank levers, and means for
adjusting said arm to adjust the pitch of said

55
15. In an ore-concentrator, in combina-

tion, rock-shafts, standards mounted upon
said rock-shafts, a rod mounted upon said
standards, said standards being arranged for
ongitudinal rocking movement to permit of 60
longitudinal movement of the rod, a bed piv-
otally mounted upon the rod for transverse
movement with respect thereto, said rod ly-
ing at one side of the central longitudinal
axis of the bed, and a bed-moving mechan- 65
isTO connected therewith at the opposite side
of said axis from the rod, said mechanism
being arranged for operation to move the
bed and vary the transverse pitch thereof.

In testimony whereof I affix my signature 70
in presence of two witnesses.

WILLIAM E. FORD.
Witnesses:

Frank C. Hall,
e. m. colford.
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To (ill jvhnm if iniiij concerns

Beit known that I, Thomas Dynan, a citi-

zen of the United States, residing at Amador
City, in the county of Amador and State of

5 California, have invented certain new and
useful Improvements in Ore-Concentrators;
and I do declare tlie following to be a full,

clear, and exact description of the inven-
tion, such as will enable others skilled in the

lo art to which it appertains to make and use the
same, reference being had to the aecompan j'-

ing drawings, and to the figures of reference
marked thereon, which form a part of this

.specification.

JS M}' invention relates to ore-concentrators,
and more particularly to that class known as
" table-concentrators," over which crushed
ore is introduced aiid t'leprecious metilsepa
rated therefrom.

2o My object is to furnish an ore-concentra-
tor with which the fine sulfu rets may be thor-

oughl}' and effectively' separated from the
residue and saved, together with the coarser
sulfurets: This I accomplish by the use of

25 the peculiar construction, novel combina-
tion, and adaptation of parts hereinafter set

forth, and particularly pointed out in the
claims hereunto annexed, reference being had
to the accompanying drawings for a better

30 comprehension liereof, in which—
Figui'e 1 is a toi) view of my improved o.'e-

concentrator. Fig. 2 is a detached sectional

view tlirough line \ X, Fig. 1. .Fig. 3 is a
front side elevaticjii of the concentrator.

35 Fig. 4 is a rear elevation of the same, show-
ing the adjustable roller-bearings. Fig. Sis
a detail sectional view of the injector-eleva-

tor. Fig. 1) i.sa detail view of the cam-gears,
showing the adjusting-slot therein. Fig. 7

40 is a detail view of the crank, showing tliead-

just.able crank-pin.
Similar figuresof reference indicate coi re-

sponding parts in the several views.

I employ a table 1, which has its front side

45 mounted on rollers 2, journaled in trusses 3,

which are adjustably secured to the side of

the bed - timbers 4 bj' thumb- nuts .5, said

trusses 3 being adjustable by reason of slots

C,.arranged therein.

50 The rear side of the tabl/? 1 is supported on
rollers 7, which are journaled in arms 8, piv-

otally secured to the bed - timbers 4, said
arms 8 each having a curved arm 9, provided
with a slot 10 therein, secured thereto and
adapted to be each engaged by a thnmVj-nut SS
11. The table 1 may be given the proper
slant forward by the last-named arms 8 and
9, which said arms 8 are connected near the
rollers 7 b^' a bar 12, which is pivotally se-

cured to each and has one end attached to a 60
lever 13, which has its lower end pivoted to

the side of the bed-timbei's4and is provided
with the usual spring-fastener 14 and seg-

ment-rack 15, which is also attached to the
bed-timbers 4. 65
The table 1 is oscillated by means of a rod

10, suitablj- attached at one end to a lug 17,

which is rigidly attached at a suitable loca-

tion beneath the table, preferably near the
center thereof, and the other end of said rod 70
10 is journaled to a wrist-pin 18, which is

rigidly attached to a base 10, adapted tc be
adjusted in a slot arrsrUged" r.adiaily in the
crank-wheel 20. The base if) and pin 18 are
adjusted by means of a screw 21, operated 75
from the' periphery of the crank-wheel^ with
which screw the base 19 engages. The crank-
wheel 20 is rigidly attached to one end of

a shaft 22, which is si^itably journaled on
the bed-timbers and has a gear-wheel 23 at- 80

tached eccentrically to its other end. A simi-

lar gear-wheel 24 is similarly attached to a
shaft 25, which is journaled ori^the bed-tim-
bers, said wheel 24 being adapted to engage
the wheel 23 for the purpo.se as will be pres- 85

ontlj' shown. The shaft 25 is provided with
a suitable balance-wheel 20 and the usual
power- pullej's 35.

.(Vs shown in Fig. 0, the eccentric gear-

wheels 23 and 24 are each provided with a 90
slot 28, arranged radiallj" therein for the re-

ceptiou of the shafts 22 and 25, respectively,

which are inserted therein and maintained
rigidly in position by raeafls of nuts 27. The
slots 28 are pi-ovided for the purpose of giv- 95
ing the uneven oscillatory end motion to the
table so much desired in machines of this

class.

The top surface of the table is arranged in

steps or terraces, as shown in Fig. 2, which 100

extend from end to end of said table, said

steps being preferably four inches wide and
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onesixteeuth of an inch drop from ono step
'•

to the next step below. The table is ^iven a

slant, as shown in Fig. 2.

The table 1 has a groove 29 in its left-hand

5 end, which terminates in a spout 30, which
empties into a tank 31. which rests on the

bed-timbers. On the lower edge of the table,

near the left-hand end, a strip 32 is secured
in position to confine the sulfuretsand water

10 and conduct the same into the tank 31. Oe'«

the remainder of the lower edge of the table

a tapering .strip 33 is secured, as shown in

Fig. 3, which extends from the lower right-

hand corner co within a .short distance of the

IS end of the strip 32.

A sluice -box 34 is attached to the lower
side of the table 1, so as to catch and carry

away the residue that is separated from the
sulfurets and carried' over the strip 33. The

2o strip 33 is preferably about one and' one-half
inclies'higli at the extreme right-hand ead
and tapirs to a point within about a foot of

the strip 32, thus leaving a small space for

un separated quartz to pass from the table

25 into the upper end of the sluice-box 34, which
has a depression in the bottom thereof to pre-

vent any Rulfuretsthat may not be separated
from passing away with the tailings, thereby
forming a receptacle 36, which has an open-

30 ing in the bottom thereof provided with a
pipe 37 to conduct the contents into a box or
vat 38, wliich i.'» rigidly sectired to the side
of the bed-timl)ers 4. The overflow from the
su!furets-tank 31 is also conducted into this

35 box or vat 38 by means of a pipe 44. As fast

as the mateisal enters the box 38 the same is

carried back to the battery (not shown) by
an in.iector-elevatpr (showij in Fig. 5) com-
posed of the pipe 39, which is connected to

40 the bottom of the box 38 and conducts its

contents into a T-pipe connection 40, from
which a pipe 41 extends to the battery, (not
shown,) whither th6 contents of said pipes
'are impelled by water'uuder proper pressure

45 passing thi-ough a pipe 42, connected to the
opposite end of the T 40 ia line with the pipe
41, which pipe 42 is provided with a nozzle 43.

As will be seen, a great saving of water ia

effected by reason of the double use of a
50 greater part theieof.

I arrange a series of strips 45 across the
'•ight-hand end of the table, each being lo-

cated, preferably, near the center of each
step or terrace, said strip being preferably

SS three-eighths of an inch thick and one-half
inch high at the extieme end of the table, ta-

pering to one-fourth inch at the other end.
I al^o' arrange another sei'ies of strips 46
diagonally on said table, said strips being

60 placed parallel with the table and alternately
between tlie strips 45, as shown in Fig. 1.

These strips are three - eighths of an -inch

wide b}' one-fourth of an inch higli to within
a siiort distance (preferably one foot) of one

65 end, wheieupo" said strips taper to a feather-

edge, said ends b^i'ig placed toward the
groove 29.

A pipe 47 is arranged as hIiowp in Figs. 1

ar.d 3 fortlie purpose of .supplying and dis-

tributing clear water on the forward end of 70
the table.

A pulp distributer or spreader 43 is ar-

ranged '.igidlyon the upper side of .the table

near the right-hand end for the purposo of

delivering the crushed ore evenly on the la- 75
ble. Said spreader 43 has a slot 49 arranged
Ipngitudiiially in the top side for the recep-

tion and to allow the free action of a pipe 50,

which conducts the pulp or crushed ore from
the str.mps or battery to the table. 80

The mode of operating my improved ore-

concentrator is as follows: The bed-timbers
4 having been placed in-position, the table 1,

supported on the rollers 2 and 7, and the ma-
chinery for imparting motion to the table 85
having been properlj- •adjusted on the frame,
the tjible 1 is given the desired slant forward
to suit ibc quality of ore being worked by
means of the rollers 7 and arms 8 and 9, which
are operated by the lever 13, after which the 90
thumb-ncits Hare lighteued to maintain the
said arui.s more securely iu position. Tlie

gear-wheels 23 and 24 are adjusted on the
shafts 22 and 25 to give the proper uneveiv
or jerky motion. By adjusting the shafts 95
nearer the center of the wheels 23 and 24 the
motion islessened, and vice versa. Thecrank-
pin 18 19 is adjusted in the crank-wheel 20,

so as to give the desired length of end motion
for the table. The pulp or crushed ore is in- 100

trod uced through the pipe 50 into the spreader
48, from whence it passes over the lable. The
sulfurets are caught by the strips,45 and 4G

and carried forward by the uneven oscillatory

end Miotiou of tiie table, which has the right- 105

banc'' end preferably at)out one inch lower
than the other end for the purpose of pre-

venting the refuse from running forward into

the groove 29, and thence into tlie sulfurets-

tank-31. As the sulfurets aie carried for- no
ward on the table the water from the pipe
47 carries away ail mud from the same, ren-

dering said sulfurets free from mad or other
impurities when they are, deposited into the

groove 29 and conducted into the tank 31. 115

Any extremely fine sulfurets that are carried

over the strips 45 are given a 6hanc6 to settle

in the lower right-hand corner bj' reason of an
eddy formed by the strip 33, which prevents
the water from flowing over the same at the 120

extreme ooier end, whereupon after said sul-

furets have settled the same are carried for-

ward by the oscillatory motion, as before de-

scribed, until the end of the strip 3-) is reached,
at which point tlie said sulfurets, together 125

with other uuseparated quartz, are deposited
into the receptacle 3G and from there into tin-

box 38, From the box 38 said rnscparated
quartz is forced back to the battei'y by tlio

ihjector-elevaior (shown in J'^igs. 3 and 5) to ijo

be worked over and returned to the table.

I am well aware that ore-concentrators have
l)een made which have corrugated surfaces:

but these are defective
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What I claim as new, and desire to secure
by Letters Patent, is

—

1. In an ore-concentrator of the class de-

scribed the combination with a suitable table

S and its connections of the adjustable rollers

2 arranged under the front side ef said table
and journaled in trusses 3, said trusses 3 ad-
justably attached to suitable bed-timbers, by
thumb-nuts, the rollers 7 arranged beneath

10 the rear side of said table and journaled in

arras 8, said arms 8 pivot«d to bed-timbers
and having the supporting-arms 9 attached
thereto, said arms 9 each provided with a slot

10 and thumb-nut 11, the rod 12 attached to

15 the arms 8 and to the lever 13, and said le-

ver 13 provided with its spring-stop 14, all ar-

ranged and operating substantially as shown
and described and for the purposes set forth
herein.

20 2. In.an ore-concentrator, the combination
with a suitable foundation 4 of the table 1

with its surface composed of steps and pro-
vided with the strips 45 and 46 arranged as
described, said table being mounted on suit-

75 able rollers which are mounted on and jour-
naled in the said foundation, the spreader 48
suitably arranged on said table, the strips 33
and 32 arranged on the lower edge of the ta-

ble, the groove 29 in the front end of the ta-

30 ble, tht tank 31 resting on the bed-timbers,
the sluice-box 34 attached to the lower edge
of the table and having the receptacle 36 at
its upper end, the box 38, the injector-eleva-

tor connected to sai'l box 38, the rod 16 suit-

33 ably attached at one end to the table and its

other end journaled to the wrist-pin 18, said
wrist-pin adjustably attached to the crank-
wheel 20, said crank-wheel 20 rigidly attached
to a suitable shaft 22, the shafts 25 and 22 jou r-,

40 naled on the bed-timbers, said shaft 25 hav-
ing suitable balance-wheels and pulleys at-

tached thereto, the eccentric gear-wheels 23

and 24 adjustably attached to one end of the
jshafts 22 and 25 respect ivelj% and the water-
pipe 47, all arranged and operating substan- 45
tially as shown and described andfor thepur-
poses set forth herein.

3. In an ore-coucenlrator the combination
with a table suitably mounted on roller-bear-

ings, of the terraced surface of said table pro- s°
vided with the strips 45 and 40 arranged as
described, the ore-spreader 48, the water-pipe
47, the strips 32 and 33 arranged- on the lower
side of said table, the slniee-box "34 having
the receptacle 3G arranged at its top end, the SS
box 38 arranged below the receptacle 30, the
injector-elerator arranged below the said bo.^

38, the force-pipe 42 and the discharge-pipe
41 suitably attached thereto and suitable ma-
chinery arranged to impart motion to the ta- 60

ble, all arranged and operating substantially

as shown and described and for the purposes
set forth herein,

4. In an ore -Concentrator', the combination
of an inclined table having a trough at one 65
end, uteaus for supplying pulp to the table,

means for actuating the table, a sluice-box
arranged at the lower edge of the table and
having a depression at its receiving end, a
tank arranged to receive from the ongh of 70
the table, a receptacle arranged to receive
from the depression of the sluice-box, means
for conveying sulfurets from the tank to said
receptacle, a water-supply pipe, and an in-

jector-elevator interposed between and con- 75
neeted to the said receptacle and thp water-
supply pipe.

In testimony whereof I affix mj' signature
in presence of two witnesses.

THOMAS DYNAlSr.

Witnesses:
Richard Vance,
Henby Allan.
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To all whom it may concern:
Be it known that I, John Klein, of the city

of Desloge, St. Francois county, State of Mis-
souri, have invented certain new and useful

5 Improvements in Ore-Concentrators, of which
the following is a full, clear, and exact de-
scription, reference being had to the accom-
panying drawings, forming a part hereof.

This in vention relates to ore-concentrators

;

lo and it consists of the novel construction, com-
bination, and arrangement of parts herein-
after shown, described, and claimed.
My improved concentrator consists of a ta-

ble located upon a suitable support and pro-

15 vided with' ball-bearings which reduce to a
minimum the resistance encountered in op-
erating the table and avoid the wear which
would otherwise result were the bearing-
blocks constructed to slide upon each other.

20 The table is provided with the usual feed-

trough near one side, from which the pulp
can be fed in a steady stream upon the table.,

A series of channels is arranged upon the ta-

blet gradually lengthening toward the side

25 opposite from the feed-trough, and these
channels are arranged so that the table-sur-
face is almost doubled and the elevated flat

surfaces caused by the usual riffles are avoid-
ed. The table is provided with an adjusting

%o device whereby it can be tilted, giving the
proper inclination. A suitable motor is lo-

cated at the front end of the table and oper-
ates the same, and also operates a secondary
feeding mechanism which conveys back to the

35 table any of the material which needs addi-
tional concentration or separation. I also
provide an air-pipe for subjecting the pulp to

the action of the airim mediately after it leaves
the feed -trough and before it reaches the

40 channels.
In the drawings. Figure 1 is a plan view

showing my invention. Fig. 2 is a side ele-

vation thereof. Fig. 3 is a view showing the
frame of the table. Fig. 4 is a sectional view

45 showing a feed-wheel forming a part of my
invention. Fig. 5 is a detail view showing
one of the ball-bearings and the screw by
which the table is raised or lowered. Fig. 6

is a detail view showing a part of the inven-
50 tion. Fig. 7 is a perspective view illustrat-

ing the arrangement of the channels on the

table. Fig. 8 is a view showing the end of
the table.

In the construction o' this invention I pro-
vide a base or support 1, upon which the t«- 55
ble and motor operating the same are mouat-
ed. At intervals along the base 1 are trans-

verse members 2, which support the table
and one end of which may be raised or low-
ered to give the table the proper inclination. 60

As shown in Fig. 8, the members 2 project at
one side be^'ond the base 1, and secured to

the under sides of said members 2 are sleeves

3, provided with internal threads, and a simi-

lar sleeve 4 is supported in vertical aline- 65
ment with each of the sleeves 3. A rod 5 op-
erates in each adjacent pair of the sleeves,

and the said rods are provided with opposite
threads on their different ends, so that when
they are turned they may be operated into 70
or out of the sleeves 3 and 4, and thereby
lower or raise the tably. Connected to each
of the rods 5 is an arm G, and the said arms
are connected to an operating -lever 7 by
means of connejting-rods 8. The lever 7 is 75
pivoted to the base 1, and a segment 9 is lo-

cated adjacent to the said lever, so tbfcu it

may be retained in the different adjustments
in which it is placed. Upon the transverse
members 2, adjacent the ends thereof, are 80
the grooved blocks 10, within which are lo-

cated balls 11, which form ball-bearings for

the support of the table.

The table is constructed with a frame 01:

angle-iron and isgiven additional strength by 85
means of transverse and longitudi>ial braces
which prohibit any of the parts from becom-
ing loosened during the movement of the
table. Upon the frame 12 is secured the top
of the table, which consists of a series of Ion- 90
gitudinal strips 13, bolted or otherwise fas-

tened to tte said frame 12. A covering 14,

of linoleum or other suitable material, is se-

cured over the top of the table, and upon this

covering the pulp is delivered during the op- 93
eratiou of the machine. Biocks 1-^), corre-

sponding to the blocks 10, are socnred to

the under side of the table and are provided
with grooves similar to tho grooves in the
blocks 10 for the reception of balls 11. These 100

grooves, as shown in Fig. 5, are arranged par-
allel with the length of the table, so taat the
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labli" iiiiij ]ia\o a (01:^1111 baekwaul ami for-

waiil niovenieiil, tljo scope of which is only
liiiiitcil by Uio iciiuih (if the boarinjj-blouks.

Bj this euiislniclioii df bcai inj; the re.^islaiico

5 t'licoiiiitei'od in tlio opcialioii of tho table is

trically rctUiccil and tho blocks do not beconio
worn, as would occur \icre they iiorniilted to

o[)erate directly ayainst each other. The ad-
vantage of this consti'iictiou will be readily

10 apparent to those familiar witii machines of

this character.
Upon the top of the table above tlie cover-

ing 14 is secured a series of metallic channels
10, which iire.spaced a suitable distance apart,

15 as shown in P'ig. 1 of the drawings. Tiie ver-

lic.;l side.j of these channels become gradu-
alli' lower toward the rear end of the table,

until at the extreme rear ends of the chau-
liC'ls they disappear entirely and are even

20 with the upper sides of the bottom of the
ciiannels. (SeeFig. 7.) As shown in Fig. 1,

the channels become gradually longer toward
the discharge side of the table, the channel
at that side being almost of equal length with

25 the table. The channels constructed as de-

scribed provide greater table-surface than
results when strips are used as rifHes, for the
reason that no flat elevated surfaces are pre-

sented, except a small area of the vertical

30 sides of the channels. The matei'ial maj'
pass toward the rear end of the table, either

between the channels or within them, tiius

cconoinizing space and verj- nearly doubling
the capacity of the table.

35 Upon the feed side of tho table is located a
trough 17, having divisions, one of which is

at the rear of the table and the other at the
forward end. The dirision at the front is to

receive and deliver the pulp, and that part

40 of the trough at the rear of the table receives
tho pure water and permits ii to pass onto the
table in a steady stream.
Located on the base 1, in front ot tiie table,

is a motor 18, which operates a rod 19, con-

45 nected by a sort of universal- joint 20 to the
end of the table. The rod 19 is reciprocated
by the motor 18, and as it does so it oporates
the table on the bearings above described.
The connection 20, as stated, permits the ta-

50 ble to assume different positions without in-

terfering with the operation of the rod 19.

Located in any desired manner above the
base is a shaft 21, adapted to rotate and
which is co.^nected by suitable intermediate

55 genis to a shaft 22, carrying on its outer end
a short pipe 2.3, the .inner end of which is

closed and the outer end of which opens into

a trough or pipe 24. That part of the pulp
or material which it is desired to pass over

5o the table a second time is conveyed to a re-

ceptacle locatefl beneath the outer end of the
pipe 23 and from which it is taken and de-

livered onto tho table to be again operated
upon. A series of pipes or tubes 25 project

65 radially from the pipe 23 and are carried
around as the said pipe 2? and its shaft 22

are rotated. On tiic outer ends of the pipes

-'' arc carried elbows 211, wliich operate into

tlu' rccpptacle co^itaining tho mixture below
the i)ipe 23 and icceive a portion and retain 70
it therein until the pipe assumes a vertical or
inclined position, at which time it falls out
of said pipe 25, in which it is contained, and
into the pipe 23 and then into the pipe or
trough 24, from which it is conveyed to the 75
feed side of the table by means of an inclined
pipe 27. The pipe or trough 24 and the pipe
27 are preferably inclined, so that the mate-
rial will gravitate toward the end of tiie pipe
27, from which it is permitted to fall to the 80
top of the table and pass through the concen-
trating process as the table is reciprocaled
by the motor IS. A pipe 2S leads from any
suitable source of air-supply and project-s

over the front end of the table at the feed 85
side thereof, and the said pipe is provided
with a series of perforations 29, through whicli

the air is forced to act upon the material im-
mediately after it leaves the trough 17 and
before it reaches the channels. I3y this ac- 90
tion of ihe air the mineral is forced down to-

ward the rear of the table and is passed along
the ends of the channels to the point at which
it is delivered from the top of the table.

A table constructed as above described is 95
comparative!}" simple. The adjusting device
whereby _the table maybe inclined permits
of a very delicate and exact adjustment, and
the table may be retained in the different po-

sitions by locking the lever 7 to the segment 103

9 in any known manner. The ball-bearings
supporting the table reduce tho resistance to

a minimum and prevent any wear of the

bearing -blocks. The material can be con-
veyed upon the table in a steady stream and 105

is acted upon by the air from the pipe 28 be-

fore reaching the channels, and the ore is

forced by the air toward the rear end of the
table and permits the lighter particles to pass
over the channels and to bo conducted there- no
by toward the rear end of the table. Any
material which it is. desired to pass a second
time over the table can be done so by con-
ducting it to tho receptacle located beneath
the pipe 23, from which it will be raised by 115

the rotary arras 25 and delivered into the
trough or pipe 24, from which it flows by grav-
ity to the opposite or feed side of the table.

The motor 18 is an air-motor, and air is sup-
plied thereto through any suitable source and 120

also to the table through the pipe 28. The
table is reciprocated with a suddep and im-
pulsive action, such as only motors of this

class can give, and the frame 12 of the table

is purposely constructed of .strong angle-iron 125

in order to withstand the straisi. The rod or

shaft I'J, having the connection 20, doe.s noi

in any mnnner interfere with the adjustment
of the table; but the machine will be oper-

ated with equal effectiveness in whateve" po- 130

sition it is placed.
I claim

—

1. An ore-concentrating table, consisting

of a rigid metallic frame, longitudina;! strips
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secured thereto, a linoleum covering upon
said strips, a series of metallic troughs or

channels having tapering sides, fixed upon
said covering, screws for tilting the table, a

S lever for rotating said screws, and a lock for

locking the lever to hold the screws, substan-
^ally as specified.

2. In a concentrating-table, a frame formed
of angle-iron and having longitudinal and

10 transverse braces, strips 13 rigidly secured to

aid frame, a covering of linoleum upon the

said strips, a series of metallic channels IG

having vertical sides which taper from the
front end to the rear of the table, secured

15 upon the linoleum covering, the said chan-
nels becoming gradually lengtliened toward
thi- discharge side of the table, and means
foi reciprocating the table, substantially as
specified.-

20 3. In an ore-concentrator, a table, means
for eonve3iug the ore thereon in a steady
stream, a series of metallic channels having
vertical sides, removably secured to the top
of the table and extending longitudinally

25 thereon, transversely to the feed of the ore,

the said channels tapering from the front to

the rear of the table and being spacer" apart
to provide other channels, and means for re-

ciprocating the table, substantially as speci-

30 lied.

4. In an ore-concentrator, a table having a
series of metallic channels or troughs with
vertical sides removablj' secured to its top
and extending longitudinally thereon,the said

35 channels or troughs tapering from the front
to the rear of the table transversely of the

feed of the ore and being spaced apart to form
other channels, and means for reciprocating
the table, substantially as speciiicd.

5. An ore-concentrating table, consisting 40
of a rigid metallic frame, a number of strips

secured thereon and forming the top of (he

table, means for feeding the ore onto the ta-

ble in a steadj' stream, a series of parallel

metallic troughs or channels removably se-^ 45
cured upon the top of the table and extend-
ing longitudinally thereon transversely of the
feed of the ore and tapering from the front to

the rear of the table, nieaus for tilting thet<i-

ble, means for retaining the table in different 50
positions, and means for reciprocating the ta-

ble, substantially as specified.

ti. An ore-concentrator, consis^ng of a ta-

ble having a series of metallic channels or

troughs secured to its top and spaced apart 55
to provide other channels or troughs, means
for delivering the pulp onto the table, an air-

motor for reciprocating the table, an air-

spraying pipe leading from the motor and ex-

tending over the table, a pipe adjacent to the fio

table, means for rotating the pipe, a series of

hollow radial arms carried by said pipe and
rotated therewith, and means for delivering
pulp onto the table when the said parts are
rotated, substantially as specified. 65

In testimony whereof I affix my siguaturo
in presence of two witnesses.

JOHN KLEIN.

Witnesses!
W. T. Hammock,
S. E. Jackson.
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To all whom it may concern:

Be it known that I, August Tkx Winkel,
a citizen of the United State.s of America, re-

sidino^ at Denver, in the county of Denver and
5 State of Colorado, have invented certain new
and useful Impra\enient.s in Classifyin"' or
Sizing Apparatu.s, of which the following i.s a

.si)ecification.

My invention' relates to devices employed
lo for sorting- the crushed oi-e into }frains of

vai-ious sizes preparatory to beinsj- fed on the
c<jnccntrating-tables; and the object of my in-

vention is to produce a cla.ssifyinjf device
which, operating in conjunction with the con-

15 centrating-table to w-hich it is attached, will

classify the pulp fed onto it and deposit the
various sizes upon the concentrating- table

along its upper edge, where water may be
supplied in varying quantities, accortling to

2o tlic .size and conilition of the material.

I attain my ol)ject by the mechanism illu.s-

tratcdintlieaccomi)anyingdrawings, in which
the de\ ice is shown mounleii upon a conccn-
trating-tal)le of the \\'ilfley type, althougli

25 it must be understood that my sizer may be
attached to and used in conjunction with any
table either of the jogging or bumping va-
riety.

In tiie drawings. Figure 1 is a plan view of

30 my sizer mounted at tiie feed -corner of a

AViltiey table. Portions of the screens have
lieen broken away in oidcr to show screens
and ritflcd table located underneath the up-
per .screens. Fig. '2 is an enlarged cross-sec-

35 tion taken along line 2 2 of Fig. 1. Fig. 3

is an enlargeti longitudinal section of a por-

tion f)f the device, taken along line 3 3 of Fig.

I. Fig. 4: is a front view of Fig. 3. Fig. 5 is

a section of the table, taken in front of the
40 high side of tlie sizer, showing the mechanism

einployed for adjusting its inclination. Fig.

() illustrates tlie i)articular screen or i)crfo-

ratcd plate which is inivst suitalile for use on
irv device; and Fig. 7, a plan view of the

45 tabic li of tl\e sizei-, drawn to a reduced scale,

showing connection of comi)ai'tments n and //

of the sizer witli conipartment.s A and li on
the table. Riffles arc omitted for sake of

clearness.

Similar reference characters refer to simi- 50

lar parts throughout the various views.

5 represents the transversely-inclined con-
centrating-table with a feed anil water trough
ti. This trough as it is used at present is

divided into two compartments by a trans- 55
versely - located partition, the compartment
above the feed-corner of the taljle being used
for feeding the pulp onto the table, while the
other compartment supplies the water neces-

sary for the proper treatment of the ores. 60

^Mien my device is attached to the table, I

remove tiie partition and employ the entire

trough for tlie distribution of water along
the table.

The sizer 7, located at tlie feed-corner of the 65

concentrating-table, is inclined toward the up-
per edge of .said table and hinged at its lowest
side to the upwardly - e,\teiuling flange o" of
tal)le 5 l)y means of suitably-located hinges 8.

The opposite or high side of the sizer is sup- 7°

ported by slotted segments 'J, mounted on a

threaded rod 10, the side of the sizer hav-
ing been provided with I)olts 11, which pass

through the slots 9° of .segments 9. Rod 10

is .supported at one end in a stationary Ijo.x 10", 75

located on the upi)er surface of the table, while
its opposite extremity extends through and
beyond the flange 5' of table 5. Collars 12
and 12\ located, respectively, at the inside and
outside of tiange 5*" and secured to rod 10, pi'e- 80

vent longitudinal movement of the rod. A
crank 13, mounted on the extremity of the rod
extending beyond Mange 5', affords means for

turning same. .Segments 9 are [)rovided with
sleeves 9'', having female screw-threads f(pr 85

the reception of rod lU, which passes thi-ougli

them.
AVhen it is desired to change the inclination

of sizer 7 in relation to the surface of table 5,

ciank 13 is turned in the reijuircd direction, 90
causing sleeves 9'' and with tliem s(>ginents 9
to travel along rod lo, and ijolts 11 In Follow-

ing slots 11" will cau.se the side of the sizrr

to i>e raised or loweretl, according to the direc-

tion in which rod 10 is l)eing lurned. Sizei- 95
7 is conipo.sed of a table 14. pro\ ide<l on its

ui)per surface with a linoleum covering 14."

and longitudinal rilUcs 14', i)laeed upon and



engaging the linoleum. Secured to and sup-
ported by table 14 is a rectani^ular three-sided

frame 25, composed of two parallel side strips

25°, connected by a cross-piece 25", the fourth

5 side being omitted to allow the discharge of

the ore from plate 14. Secured to frame 25
are two screens 16 and 17, which lying in one
plane and adjoining each other extend along
the entire length of the table 14. They may

10 be fastened together by soldering or other
suitable means and are provided on their up-
per surface with a number of projections,

whose function is the breaking of the pulp
which passes over the screens.

1 5 Screens 16 and 17 may be supported and kept
from sagging by suitably-located supports 17'.

Along the division-line of the two screens is

located a longitudinal cleat 19, which resting

upon the linoleum covering of table 14 cx-
2o tends along its entire length and engaging the

under surface of screens 16 and 17 divides the

space between the screens and plate 14 into

two compartments a and h. Placed on top of

.screens 16 and 17 is a .second three-sided frame
25 50, composed of two end pieces 50°, connected

by a side piece 50'', the open side in this case

facing the lower side of the sizer. Secured
to frame 50 and resting upon projections 26
of screens 16 and 17 is a third screen 15, the up-

30 per surface of which is, like the other screens,

provided with a number of projections 26.

Screen 15, extending along the entire length
of the table, is of a width sufficient to cover
screen 17 and a portion of the adjoining screen

35 16. Its inner edge rests upon a cleat 20.

which engages the upper surface of screen 16

and, like cleat 19, extends along the entire

length of the sizer. Cleat 20 in conjunction
with the upper part of frame 50 forms a rec-

40 tangular frame which incloses the entire space
between screen 15 and the screens located be-

neath it. Screens 15, 16, and 17 vary in mesh,
screen 16 being the coar.sest (say forty) and
17 the finest, (sixty,) while the upper screen

45 15 is of a medium mesh, (fifty.)

The feed-box 21 is located at the upper side

of the sizer, being secured thereto in any suit-

able way. It is i)rovided with a number of

apertures 21°, which may be closed or opened
50 by means of gates 21". The pulp on leaving

the feed-box through apertures 21" falls upon
the fifty-mesh screen 15. The material finer

than fifty mesh will fall througli screen 15

onto the sixty-mesh screen 17, tlirough which
55 the material finer tiian sixty mesh will fall

into compartment n of tlie riffled table 14,

along which on account of the shaking mo-
tion of tiie cuncentrating-tabie to which the

sizer is attached it will travel along the riffles

60 and into a compartment A on the surface of

the concentrating-table, said compartment be-

ing separated from the rest of the table b\'

means of an upwardly-extending flange 22.

The material wliiclulid not fall tlirougli screen

55 15 will travel over said screen and fall onto

the forty-mesh screen 16, through which the

material finer than forty mesh will fall into

compartment 6 of table 14, while tlie coai'ser

material will on account of the sliaking mo-
tion and inclined position of the sizer travel 70
over the edge of the sizer onto the concen-
trating-table at C. The niatei'ial wiiich did

not pass through screen 17 will tra\ el tran.s-

versely along said screen onto the portion of

screen 16 extending from the line on which 75
it joins screen 17 to cleat 20 and will fall into

compartment h of table 14, from where it, to-

gether with the material which fell tlirough

screen 16, will move transversely into a com-
partment B of theconcentrating-tal)le, wiiich 80

is separated from the before-mentioned com-
partment A by an upwardly-extending flange

23. A third flange 24 prevents the ore com-
ing fi-om B from mixing with the ore which
fell from screen 16 onto the table at C. 85

Partitions 22 and 23 extend, respectively,

from points directly underneath the upper
corner of the sizer at the discharge end and
the point of termination of dividing-cleat 20
at the same end of the sizer toward the edge 90

of tal>le 5, terminating at points underneath
water-trough 6 and a certain distance away
from flange 5° of the table, the function of

the partitions being to compel the oi'e dis-

charged from the sizer to move to the upper 95
edge of the concentrating-table, from where it

is made to run along the entire width of said

table for concentrating purposes. Water-
trough 6 has a number of apertures 6" with
corresponding gates C, through which clean 100

water may lie applied to the classified mate-
rial on the table, thereby facilitating its run-

ning o\er the concentrating-table, which is

especially of value when the pulp is thick and
heavy. By proper manipulation of gates <\\ 105

located above the ditferent oi'e-comiiartments

on the table, the flow of water may be regu-

lated to suit the various sizes cont^iined in the

compartments A, B, and C
At the dischai-ge end of my sizer I liave lo- no

catcd a gate 30, which is guided during up
and downward movement and held in jilace at

any desired height by bolts 24, screwed into

the edge of the sizer and passing through
slots 30" in the gate. Hy raising or lowering 1 15

gate 30, which operates on the principle of a

head-gate in an iri-igating-ditdi. 1 am enabled

to regulate the amount of water wiaich Hows
with the ore fromthe coii'iiarlnients <( and h

of the table 14 onto the concentrating-table. 120

Together with the pul|) water is constantly

fed onto the sizer out nf feed-box 19, the

(|uantity of water to be sufficient to covei' the

sizer at all times. To prevent the water and

l)ul|) running ott' .screen 15 at the high or feed 125

side of the sizer, that side is i)i't)vided with an
uinvardly-extending flange 28, which extends
along its entire length. Projections 26, al-

though shown in the drawings as being cy-

lindrical, may be of any desired shape, de- 13°
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pending largely on the kind of ore it is desired

to treat.

In Fig. 4 is illustrated a section of screen
or perforated plate which T preferably use

5 on my sizer, as it obviates the necessity of

stretching, is stronger and more durable than
the wire screens, and does not clog.

Having thus described my invention, what
I claim is

—

lo 1. A classifier or sizer comprising a trans-

versely-inclined riffled table, adjoiningscreens
running lengthwise above said table, a third

screen located above said screens, a partition

located on said table underneath the division-

15 line of said adjoining screens, cleats on said

table supporting said screens, the distance

between said screens and the table exceeding
the height of the riffles, substantially as de-

scribed.

20 2. In a classitier or sizer, a transversely-

inclined table, adjoining screens running
lengthwise above said table, a third screen
locateii above said adjoining screens, suitable

means for dividing the space between the ad-

25 joining screens and said table into two com-
partments open at one end and suitable means
for varying the area of the openings at said

end, substantially as described.

3. In a classifier or sizer, a transverseiy-
3° inclined riffled table, adjoiningscreens located

above said table, the space between the
screens and the table being divided into two
compartments open at one of their ends, a

gate, adai)ted to close said open ends, a third

35 screen located above and covering one of the
before-mentioned screens and part of the ad-

joining one, the space between the upper-
Tiiost and lower screens being inclosed and a
feed-box located above said upper screen,

4° substantially as described.

4. The combination with a transversely-in-

clined concentrating - table of a riffled bed,
transversely inclined toward and hinged at the

upper edge of said table, adjoining and su-

45 perimposed screens secured to and above
said bed, suitable means for feeding pulp onto
said screens, means for discharging tlie va-

rious grades of ore onto said table at diifer-

ent points and suitable means for varying the
5° angle between said bed and the concentrating-

table, substantially as described.

5. The combination with a transversely-in-

clined concentrating - table of a riffled bed
transversely inclined toward and hinged at the

55 upper edge of said table, adjoining and su-

l)erimposed screens secured to and above said

Ijed, suitable means for feeding pulp onto
said screens, means for discharging tlie va-

rious grades of ore onto said table at ditfer-

ent points, arotatable, longitudinally-station- 60
ary, threaded rod mounted on said table,

threaded plate -bearing sleeves mounted on
said rod, segmental slots in said plates and
bolt^ secured to the upper side of said bed
and passing through said slots, substantially 65
as described.

6. In a sizer or classifier, the combination
with a riffled bed provided with a plurality of

superimposed screen-sections and transversely

inclined toward the upper edge of a concen- 70
trating- table, of partitions extending from
the discharge end of said bed toward the upper
edge of said table, substantially as described.

7. The combination with a transversely-in-

clined concentrating- table of a riffled bed, 75
transversely inclined toward the upper edge
of said table, adjoining screens of varying
mesh located above and running lengthwise
of said bed, a .screen located above the ad-

joining screens, suitable means for feeding So

pulp onto the uppermost screen, and pai-ti-

tions on said table adapted to direct the ma-
terial, discharged at different points from the

screens and the riffled bed, toward the upper
edge of the concentrating-table, and means 85
for feeding water in varying quantities into

the compartments formed by said partitions,

substantially as described.

8. The combination with a transversely-in-

clined concentrating-table of a linoleum-cov- 90
ered, riffled plate, transversely inclined to-

ward and hinged at the upper edge of said

table, adjoining longitudinal screens secured
to a frame on said plate, the space between
them and the plate being divided into two 95
compartments open atone end, suitable means
for regulating the discharge from the com-
partments, a screen located above and cover-

ing one of said screens and part of the ad-

joining one, projections extending above sur- 100

face of said screens, a feed-trough located

above the uppermost screen, means on the
concentrating-table for directing the various
grades of ore, discharged onto it, toward the

upper edge of the table, a water-trougli lo- ro5

cated at the upper edge of the table and pro-

vided with discharge -apertures and corre-

sponding gates, and suitable means for vai-y-

ing the inclination of the riffled plate in re-

lation to the table, substantially as described. 1 10

In testimony whereof I have signed my
name, before two subscribing witnesses, this

3d day of November, 1903.

AUGUST TEN WINKEL.
.Witnesses:

G. J. ROLLANUKT,
K. M. Stu.mp.







COMPLAINANTS' EXHIBIT No. 58

Grannatt Patent No. 632,109

ALMON E. HART, Special Examiner

No. 632,109. Patented Aug. 29, 1899.
H. C. GRANNATT.

ORE CONCENTRATOR.
lApplication aied May 6, 18G8.)

(No Model.) 2 Sheets— Sheet i.

A:?^'^/^.^c^
ATTORNEYS.





No. 632,109.

(No Model.)

H. C. GRANNATT.
ORE CONCENTRATOR.
(AppUcation filed BCay 6, 1B98.)

Patented Aog. 29, 1899.

2 Sheets—Sheet 2.

Tiq-.a.

WITNESSES INVENTOR

;w^j^
JC' A TTORNEYS.



United States Patent Office.

HENRY C. GRANNATT, OF COLORADO SPRINGS, COLORADO.

ORE-CONCENTRATOR.

SPECIFICATION forming part of letters Patent No. 632,109, dated Aug-uBt 29, 1899.

Application filed Kaj 6,1898, Serial Ko, 679,941, dfonodelJ

To all whojn it may concern:
Be it kuowE that I, Henry C. Gkannatt,

of Colorado Springs, in the county of El Paso
and State of Colorado, have invented a new

5 and Improved Ore-Concentrator, of which the
following is a full, clear, and exact descrip-

tion.

My invention relates to an ore concentrat-
ing or amalgaihating device to be used in con-

lo nection with water and which treats the ma-
terial by flowing it over plates or tables which
are inclined and which are given longitudi-

nally-reciprocating and laterally-oscillating

motions.

IS The invention comprises the features which
willbehereinafter described,and particularly
pointed out in the claims.

Reference is to be had to the accompanying
drawings, forming s part of this specification,

2o in which similar characters of reference indi-

cate corresponding parts in all the figures.

Figure 1 is a top plan view of my device.

Fig. 2 is a side elevation. Fig. 3 is an end
elevation, partially in section. Fig. 4 is a side

2 5 elevation of the elliptical gears by which the
differential reciprocation is obtained. Fig.

5 is a top plan view of said gears. Fig. G is

a cross-section through the slats upon which
the ore is treated, aad Fig. 7 is a perspective

30 view of the pivot used for supporting the cen-
tral portions of the pivoted slats.

The object of my invention is to provide a
machine for the treatment of ores by the wet
process which shall require less water than

35 the mechanisms usually emploj'ed and at the
same time to secure a greater efficiency.

The framework of my device comprises two
frames A and A', which are pivoted by hinges
a upon one side edge, so that the angle of the

40 upper frame A may be readily adjusted to

comply with the requirements in treating dif-

ferent ores. The upper frame A is prefer-

ably of a rectangular shape and has mounted
therein a series of slats B, extending longi-

45 tndinally of the frame. These slats are pro-

vided with riffles 6, extending along thelower
side edge thereof and retaining the water and
ore upon the slat. The length of the riffles

tnpon thesuccessive slats varies, being short-

50 est on the npper slat and increasing in length
on the successive slats.

The pulp or ground ore mixed with water

is introduced into the box C, which is plaqed
at the upper edge of the concentrator, and es-

capes upon the slats through an opening C 55
at one end of the concentrator. It is intended
that the pillp should have a comparatively
small amount of water mixed therewith, as

the device is intended for use in places where
the supply of water is scarce. It is not to be 60

understood,however, that my device will work
successfully only with a small supplj' of wa-
ter, but that it is especially adapted for use
in places where the water-supply is short.

The slats B are preferably co;istructed as 65

indicated in the cross-section shown in Fig. 0.

Each slat consists of two parts B^ and B',

which are connected to each other by grooves
and tongues B*. The object of this construc-

tion is to prevent warping of the slats. The 70
slats are provided at each end with pivots B',

which are located at one side of the slats and
preferably on the same line as the riffles h.

While it is preferred that the upper edge of

the riffles b should be directlj' over or fn line 75
with the center of pivots, the device will work
with large measure of success when the riffles

are placed at either side of this point, the
best result, however, being obtained when
the riffles correspond in line with the pivots. 80

This last construction produces a line of com-
paratively unagitated or quiet material next
to the rifiles and gives the h«(&vier particles a
better chance to collect there. If the pivot

were otherwise placed relative to the riffle, 85

the material being concentrated would be
kept in greater agitation, so that no quiet

zone or line could form, and the heavier par-

ticles would be carried along more rapidly.

To give an oscillating motion to the slats, 90
the pivot at one end of each slat is extended
and is provided with a crank D, the cranks
upon the different slats being connected by
a common connecting-rod D'. To more thor-

oughly support the central portions of the 95
slats, which otherwise might sag, a pivot, such
as that shown in Fig. 7, is provided. This
pivot consists of two bent plates h^ and 6',

the plate 6' being fastened to the under sur-

face of the slat and the plate Ifi being attached 1 00

to the frame A. The plate W has one end
bent downward and provided with a convexly-
rounded extremity, while the plate i»' has one
end bent up and provided with a concively-



2 682,109

I'oii tided extremity adapted to engage the end
of the plate V.
Each of the slats E is preferably provided

on the edge having the riffle with a flap h' of
? leather, tin, or other suitable material and
which projects a sufficient distance to'iusure

the overflow from one slat being deposited
within the edge of the slat below it.

The frame A is made adjustable in eleva-

lo tion upon the frame A' and is provided with
rollers e upon the edge opposite the hinges.

Mounted upon the frame A' is a lever e^, con-
nected by means of a link ef with an inclined
block or wedge e', which supports the roller e.

15 By moving this wedge in or drawing it out
the elevation of this edge of the frame A is

varied. The frame A' is provided with roll-

ers Or wheels E beneath the same and run-
ning upon a track E', extending longitudi-

20 nally of the frame. The whole device is thus
capable of longitudinal motion upon the track.

This motion is secured by means of the cir-

cular and elliptical gears. (Shown in Figs. 4

and 5, also in Fig. 2.)

25 Upon a suitable supporting-frame I is jour-

naled a circular gear F, which is fixed upon
a shaft F^, which carries a pulley F^ Thia
pulley is connected by a belt J' with a pul-

ley mounted upon any suitable shaft J, said

30 shaft being rotated by connection with some
source of power. The gear F is thus given a
continuous and uniform rotation. The gear
F is provided with a ci-auk-piu /, upon which
is pivoted one end of link G'. The opposite

35 end of the link is loosely held upon a pin /',

that is secured upon au elliptical gear F'.

This gear is supported by meaus of an arm
G, which at its upper end is pivoted upon the
framework I and at its lower end engages the

40 pin/'. This permits the gear F" to swing in

an arc of a circle of which the arm G is a ra-

dius. The outline of the gear F' is .so con-
structed witli reference to the pivot-points/
and/' and their distances from their respec-

4S tlve centers that the gears F and F' are con-

stantly in mesh. The link G' serves to hold
the gear F' against the gearF, while the arm
G gives it a swinging support.

Upon the pin /' is fixed a crank-arm H, to

50 the outer end of which is secured a link or

connecting-rod H', which at its opposite end
is attached to the frame A. By this means
the frame A is given a reciprocation which
varies in speed, being more rapid in one di-

55 rjctioEf than in the other. The more rapid
motion of the frame is given to it while trav-

eling away from the gear-wlieels, while the
slow motion is on the return. The result of

this is to work the heavier particles of the
60 ore, wliich carry the values, toward the left,

as shown in Figs. 1 and 2—that is, along the
slats toward the ends of the riffles h. One or

more pipes Iv or other suitable means are
provided by which clear water may be intro-

65 di'.ccd upon the slats, so as to insure a more
thorough washingand separation of the parts.

Tlic oDeration of the device is as follows:

The pulp or ground ore is introduced through
the box C upon the upper slat and at one end
thereof. These slats are given a constant 70
slight oscillating motion upon their pivots
and at the same time are given a reciprocat-
ing motion as a body. As a consequence of
this the pulp is not given an opportunity to

settle, but is kept thoroughly agitated in the 75
water, and a smaller amount of water is also
sufficient for this purpose The oscillating

movement of the slats will tend to work the
concentrates down into the angle above the
riffles. The lighter particles, which will come 80
to the surface, will work over tlie edges of the
rilfles with a portion of the water and be de-
posited upon the slat next below. The con-
centrates and heavier particles will, by the
longitudinal reciprocation of the frame and 85
slats, be gradually worked lengthwise of the
slats until they reach the ends of the riftles.

Thej' will then be discharged from the ends
of thQ riffle upon the slat next below. As the
riffle upon each succeeding slat is longer than 90
the precedrng^one, the result by the lime the
concentrates reach the first slat is a very
thorough separation of the worthless parti-

cles from the valuable ones.

To the lowerend of the frame, as described, 95
may be attached a finishing-table L. This
table is flat and has an incline in about the
same direction as that of the slats, being
made to tip more or less to suit different

kinds of ore. This table is given a longitu- 100

dinal reciprocation with the main frame.
Beneath tV'O lower edge of the table may bo
placed two V-shaped plates, which serve to

secure a final separation of the concentrates
from the worthless particles of the ore. 105

This device may be used for concentrating
ores in places where the water-supply is very
limited. It will secure a thorough separation
with great economy in the use of water. In

ordinary use it is preferable that the slatsL! no
be covered with a layer of some miiterial

such as linoleum. Such a laj'er is indicated

by the dotted lines at P in Fig. 0. In case

the device is desired to be used as an amal-
gamator, as well as a concentrator, an amal- 115

gamated metal plate may be substituted for

the sheet of linoleum. The riffles may also

be extended the entire length of the slat and
the longitudinal reciprocating motion dis-

connected. 120

Having thus fully described my invention,

I claim as new and desire to secure by Letters

Patent

—

1. Au ore-concentrator, comprising a frame
having a series of inclined slats therein, piv- 125

oted at their lower edges and each liaving a
riffle extending along its pivot edge, and with
its upper edge substantiallj' in line with the

pivots, said slats being pl.ncod in successively

lower planes, so that iieoverilowfrom one is 130

received by the next, ami the rillies extend-
ing from the feeding end of the slats a part

only of their length and being of success! velj'

greater length, and means for giving tlte



632,109

frame reciprocations lonjiitudinally of tlic

slats, and for siimiltiuieouslygivinijtlie slut^

a. slight oscillation on their pivots, substan-
tially as described.

5 2. An ore-concentrator, comprising a frame
having a series of inclined slats therein, piv-
oted at their lower edges, each having a riffle

extending along its pivoted edge, the upper
edges of the riliies being substantially in line

lo with the pivots, said slats being placed in suc-
cessively lower planes so that the overflow
from one is received by the next, and the
riffles extending from the feeding end of the
slats a part only of their length and being of

IS successively greater length, wheels under the
frame, a track extending longitudinally of
the slats, mechanism attached to the frame
to reciprocate it, and means for simultane-
ously giving the slats a slight oscillating mo-

2o tion on their pivots, snljstantially as de-
scribed.

3. An ore-concentrator, comprising a frame
having a series of inclined slats therein, ])iv-

oted at their lower edges, each having a rillle

45 extending along its pivot edge with its upper
edge substantially in line with the pivots said
slats being placed in successivelj' lower
planes, so that the overflow from one is re-

ceived by the next, and the riffles extending
30 from the feeding end of the slats a part only

of their lengtii and being of successively
greater length, wheels under the frame, a
track for said wheels extending longitudi-
nally of the slats, mechanism attached to the

JS fram« to reciprocate it, cranks upon the slat-

pivots, a common connecting-rod for said
cranks, and a power connection to said rod,

for simultaneously giving the slats a slight

oscillating motion, substantially as described.

40 4. An ore-concentrator, comprisingaframe
having a series of inclined slats therein, piv-

oted at their lower edges, each having a riffle

extending along its pivot edge, and with its

upper edge substantially in line with the

45 pivots, said slats being placed in successively
lower planes so that the overflow from one is

received by the next, and the riffles extend-
ing from the feeding end of the slats a part
onlyof their length and beingof successively

50 greater length, means for giving the frame
reciprocations longitudinally of the slats and
for simultaneously giving the slats a slight

oscillation on their pivots, and an inclined
finishing-table attached to the opposite side

55 of the device and receiving the concentrates
thereon, substantially as described.

5. An ore-concentrator, comprising a frame
formed in two parts, hinged to each other at

one edge and provided at their other edges
60 with adjustable separating means, said frame

having a series of inclined slats therein, piv-

oted at their lower edges and each having a
riffle extending along its pivot edge with its

upper edge substantially in line with the piv-

65 ots, said slats being placed in successively
lower planes so that the overflow from one is

received by the next, and the riffles extend-

ing from the feeding end of the slats a pait
only of liieir lengtii and beingof successively
grealerlengch, and means for^i\iiigthe frame 70
reciprocations longitudinally of the slats and
for simultaneouslj' giving the slats a slight

oscillation on their pivots, substantially as
described.

6. (An ore-concentrator, comprising a frame 75
formed in two parts hinged to each other at

one edge, a roller on one part at its opposite
edge, a wedge-block engaging said roller, a
lever conti'olling the wedge-block, said frame
iiaving a series of inclined slats therein, piv- 80
oted at their lower edges and each liavihg a
riffle extending along its pivot edge, and with
its upper edge substantially in lino with the
pivots, said slats being placed in successively
lower planes so that the overflow from one is S

,

received by the next, and the riffles extend-
ing from the feeding end of the slats a part
onlyof their length and beingof successively
greaterlength,and means forgiving the frame
reciprocations longitudinally of the slats, and go

for simultaneously giving the slats a slight

oscillation on their pivots, substantially as
described.

7. An ore-concentrator, comprisingaframe
having a series of inclined sliits therein, piv- 95
oted at their lower, edge, and having inter-

mediate pivotal supports, comprising bars
having respectively a convex and concave
arc formed upon their ends and fixed to the

slats and their supports, the slats also hav- loo

ing riffles extending along their pivot edge,
with their upper edges substantially in line

with the pivots, said slats being placed in suc-

cessively lower planes so that the overflow
from one is received by the next, and the 105

riffles extending from the feeding end of the

slats a part only of their length and being of

successively greater length, and means for

giving the frame reciprocations longitudi-

nally of the slats, and for simultaneously no
giving the slats a slight oscillation on their

pivots, substantially as described.

8. An ore-concentrator, comprisingaframe
having a series of inclined slats therein, piv-

oted at their lower edges and each having a 115

riffle extending along its pi\'Dt edge, the up-
per side of the riffle being substantially in

line with the pivots, said slats being placed
in successively lower planes so that the over-

flow from one is received bj' the next, and 120

the riffles extending from the feeding end of

the slats a part only of their length and be-

ing of successively greater length, the slats

also having flaps extending from their lower
edgeover the upper edge of the next slat, and 125

means for giving the frame reciprocations
longitudinally of the slats and for simulta-
neously giving the slats a slight o.scillation or
their pivots, substantialh' as described.

9. An ore-concentrator, comprisingaframe 130
having a series of inclined slats therein, piv-

oted at their lower edge and each having a
riffle extending along one edge and substan-
tially in line with its pivot, said slats being
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placed iu successivel.v lower planes, so that
tlie ovv^rflow from one is received by the next,

and flie rillles extending from the feeding;

i:ud of tlie slats a part only of their length

5 and Loiuj;ofRiiecessively greater lenjrth, flaps

aitached to the lower sides of the slats and
extending over the upper edge of the next
slat, wheels under the frame, a track extend-
ing longitudinally of the slats, mechanism at-

10 tached to the frame, for reciprocating the
frame, cianks u[)un the pivots of the slats,

and means cojinocted to said cranks, for si-

mnltaneously giving the slats a slight oscil-

lating mplion, substantially as described.

15 10. An ore -coDcent)ator, compi'ising a
frame having a series of inclined slats there-

iu, pivoted at theirloweredges and each hav-
ing a riflle extending along its pivot edge, the

upper edge of tlie riffle being substantially in

20 line with the pivots, said slats being placed
in successively lower planes, so that the over-

flow from one is received by the next, and
the riffles extciding from the feeding end of

the slats a part only of their length and be-

21, ing of suncet-sively greater lengtli, a differ-

ential reciprocating mechanism connected to

the fi'ame for giving ;c motion longitndinally

of the slats, and means for simultaneouslj'
giving the slats; siiglit oscillating motion on

30 their jiivots, su!--i'.intially as.de'^cibed.

11. An ore - eoiicentrator, comprising a

frame having a series of inclined slats there-

in, pivoted r t their lower edges and each hav-
ing a riffle extending along one edgesubstan-

35 tiall_v in line v.iih its iiivots, said slats being

40

45

placed in successively lower planes, so that
the overflow from one is received by the next,
and the riffles extending from the feeding end
of the slats a part only of their length and
being of successively gi-eater length, a circu-
lar spnr-gear having a power ooDnection, an
elliptical spur -gear, means for moving the
gear -centers to hold said gears in mesh, a
crank-pin carried by the elliptical gear, a link
connecting said crank-pin with the concen-
trating-frame, and means for simultaneously
giving the slats a slight oscillating motion on
their pivots, substantially as described.

12. An ore - concentrator, comprising a
frame having a series of inclined slats there- 50
in, pivoted at their lower edges and each hav-
ing a riffle extending along its pivot edge, the
upper edge of the riffle being stlbstantially in

line with the pivots, said slats being placed
in successively lower planes so that the over- 55
flow from one is received by the next, a circu-

lar gear having a power connection, an ellip-

tical gear, a link connecting the gears and
holding them in mesh, a link having a fixed

pivot at one end and pivoted at the other 60

end to the elliptical gear, a crank-pin upon
said elliptical gear, a link connecting said
crank-pin with the concentratiiig-frame, and
means for simultaneously giving the slats a
slight oscillating motion on their pivots, sub- 65
stantiallv as described.

HENRY C. GRANNATT.
WitLes.=es:

.loHX M. Buster,
A. R. Thompson.
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To all whom it rnay concern:
Be it known that I, Ira Austin Caiimett,

of Denver, in the county of Arapahoe, in the

Stale of Colorado, have invented cei tain new

S and useful Inprovements in Ore-Con cent rat-

ing Tables, of which the foUowinjj is a de-

scription ac('ouipanied b}' drawings.
There are several types of concentrators

which may be regarded as tables, whether
lo similar to buddies or traveling belts or true

tables of the Rittinger type that do not travel,

but have vibratory or percussive niovetnents.

The present invention, while applicable in a
greater or less degree to certain forn)s of these

15 di vbrn coustruciioDSjis especially valuable fot

tables of the Rittinger type, and therefore
specially apii'ieable to them. It has been
custo .lary to give to such tables an inclina-

tion :n one direction and a j>ercussive luotion

20 or peculiar vibrating motion at right angles
or at, nearl}' right angles to the ioclination.

The inclination (lctern)iues the natural direc-

tion or flow v\ the water, and the percussive
uiotiou determines the direction in which the

35 value.'- will be mechanically carried by the
table. Of course the values are also acted
upon by the flow of tlie water, so tiiat they fol-

low diagonal paths which correspond neither
with the flow of the water nor with the line

30 of mechanical vibration. It must,, however,
be inulerstood tliat although I am liescribing

the invention in connection with a flow of wa-
ter this does not prevent the principles of
operation of the inveniion from being utilized

55 in a dry separator.
For the purposes of dclini lion the term "lon-

gitudinal'" will boused in this speeificatiou

to mean where the sense so permits a direc-

tion transverse to the inclination of the table
40 and preferably parallel or nearly paralleLwith

the p(!rcussivo or vibratory movement. The
inclinatifm of tlieso tables is usually adjust-
able li) at, least a slight e\te;it in the direction
of the mechanical movement, as well as at

45 right angles ther>;to.

The present invention 1 elates, primarilj-, to

the riffled or partly-rilHed surfaces of such
coneentratlDg-tables.
The iibject of the inventiou is to improve

50 and perfect the table-surface so as to produce

better and, indeed, substantially pertect coi;-

centration and separation of certain grades
of ore than has heretofore been possible.

The advantages of taptred riflles, whether
in the form of raised ribs or depressed grooves, 55
are now well known. Such tapered riflies are
illustrated, for example, in the Cainmett «fe

Shepard patent. No. 'J32,8'J2, of September 12,

188y, and in others. In the Cammett &, Shep-
ard patent a series of riffles are described and 60

claimed which are reduced in height and con-
tinue at a lower lev el before their termination
toward the vaiues end of the table. The
present improvement is a particular form of

riffling which is iu some respects closely re- 65
lated to tlvat patent.

Tbe nature of the present inventiou will

now bo readily understood by a description
of the accoiapanying drawings.

In the drawings, Figure 1 is a general view 70
without much r^giird todetail,showingan ore-

concentrator of one tj'pe to which the present
improvements are applicable. Fig. 2 is a
plan view of the table-top embodying the
present improvements. Fig. 3 is a vertical 75
seution of the same on the [)lane 3 3. Figs.

4 aiid 5 are cioss-seclions on the planes 4 4

and ."1 .5. Figs. (5 and 7 are enlarged sectional
views of parts of Fig. 5 toward the right-hand
end and left-hand end, respectively, of the 80
said ligure. Fig. .S is a sectional view .show-

ing the probable action of water in effecting

the riffling.

The bed hoi the table-top is provided with
a series of longitudinal ribs ?•, forming riffles. .S5

These ribs wheu considered separately are of
considerable height at the head end 7; of the
table asid diminish in height toward the
values end r of the active surface of the table.

One side of each rib becomes flush with the bot- 90
tom of the channel or adjacent table-surface,
while the other side of the same rib is still

considerably raised above the adjacent table-
surface to a height which may vary from a
sixty-fourth of an inch, or thereabout, up to 95
an eighth of an inch or more, the upperlimit
not having been dofiuitely determined by me.
The effect of such obliteration of one side

of the table is plainly seen iu Fig. G, and this

condition may continue throughout the re- 100
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maining active surface of the table toward
the values eutl v. Whether or not there Is a
plain, smooth, or unriffled portion at the ex-

iretue values end of the table, I do not mean
S to make a characteristic of the present inven-

tion. In addition to the characteristics of the

individual ribs or riffles just described the
riffles as considered collectively differ one
from another in that the higher ribs—that is,

lo those toward the feed side/ of the table—

•

diminish in height in advance of those far-

ther down in the table nearer the waste or

tailings side t. The dotted line *• s. Fig. 2,

shows a point where the upper side or each

IS rib sinks into and is obliterated in the ad-
jacent surface of the table. The curvature
of this line s s results from the longitudinal
distance between the points where adjacent
ribs are so obliterated on one side in the table-

20 surface, it being greater toward the upper or

feed side of the table than toward the lower
or tailings side / of the table.

From the foregoing it will be seen that one
side of each rib sinks into the general tablt'

25 surface in advance of the other side of the

same rib; secondly, that such sinking takes
place on the upper ribs considerably in ad-

vance of where it takes place on the lower
rib; thirdly, that this difference between

30 neighboring ribs is greater toward the' upper
side of the table than toward the lower or

tailings side. While I prefertohave all these

three characteristics combined, it is obvious
that they need not necessarily be socombined,

35 and I point out in the following claims the
features and combinations of features that I

desire to protect. The operation of the table

constructed as described is peculiarly advan-
tageous for treating some gi'adesof ores where

40 it isconsideredan advantage not to have well-

defined grooves along the portion of the ta-

ble where the novel separation between fine

values and finegaiigue or waste takes place.

The curve v v, convex toward the feetl side

45 and values end of the table, represents an
approximation to the natural edge of the nuiss

of mineral whicii covers the table when in

operation, thoiigii I do not mean that such a

curve cories|)(inils in location with the bonnd-
50 ary of the betl of iniH<»ial upon the table, be-

cause it is obvious tha., llie bouiulary of the

unbroken bed of iiiiner;il upon the table will

vary its position according to whether the
amount of mineral fed onto the table is greater

or less. The riffled surface of the table ly- 55
ing on the convex side of the curve s s pre-

sents a step-like or clapboard-like surface, as

shown bi' Figs. G and 7, and when the incli-

nation of the table is very slight, as it fre-

quently is in practice, the surfaces between 6c

neighboring riffles will beapproximately level,

so that values in falling from one level to

another will tend to be held by the small eddy
or quiet spot which forms beneath the pro-

tecting-wall of the riffle, as indicated in Fig. 8. 65

What I claim, and desire to secure by these
Letters Patent, is the following:

1. An improved concentrating- table hav-
ing a table -surface embodying a series of

raised ribs or riffles which diminish in height 70
as they extend toward the tail end of the ta-

ble and which sink into the adjacent surface
of the table on one side of each while con-
tinuing farther upon the other side, for sub-
stantially the purposes set forth. 75

2. An improved concentrating -table hav-
ing a table -surface embodying a series of

raised ribs or riffles which diminish in height
as they extend toward the tail end of the ta-

ble and which sink into the adjacent surface 80

of the table on one side of each while con-
tinuing farther upon the other side, a portion
of the table-surface constituting a series of

shallow step-like riffles in a continuous inte-

gral surface, for substantially the purposes 85
.set forth.

3. An improved concentrating- tiible hav-
ing a table -surface embodying a series of

raised ribs or riffles which in part are raised
ou >oth sides, and in part are raised only on 90
one side, forming a step-like foruiiition, the
line or zone of demarkatiou between such
part being less oblique to the ribs on the up-
per or higher side of the table and more ob-
li(iiie or transverse to the ribs on the lower or 95
tailings side of the table, forsttbslaiitially the
purposes set forth.

Signed this Uih day of March, 1901, at A-a-
conda, Montana.

IRA AUSTIN CAMMETT.
Witnesses:

R. DE B. Smith,
J. W. Mkhargey.
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1

To all whom it may r.nncern:

Be it known tliat we, Ira A. Cam.mktt and
Frank E. Shepard, of Denver,Colorado, have
invented certain new and useful Improve-

5 ments Relating to Ore-Concentrators, of which
the following is a description, referring to the

accompanying drawings, which form a part of

this specification.

The object of the invention is to improve
lo the construction and perfect the operation of

ore-concentrators.

The nature of the invention is such that it

will be best understood by an inspection of

the accompanying drawings, which show one

15 embodiment of it, though it must not be un-
derstood that it is limited to the minor details

of construction there shown.
Figure 1 is a plan view of the table and

some of its attachments. Fig. 2 is a side ele-

20 vation of the concentrator. Fig. 3 is an end
view of the table and some of its attachments,

the frame being shown partly in croi3s-sec-

tion. Fig. 4 is a sectional detail on the plane

4 4 of Figs. 1 and 5. Fig. 5 is a cross-section

25 at right angles to Fig. 4. Fig. 6 is a cross-

sectioji showing a portion of the table trans-

versely inclined. Fig. 7 is a ci-oss-section of

a water-supply pipe. Fig. 8 is a central axial

section of the conveying apparatus or pump
30 used for the middlings. Fig. 9 is a central

section transverse to the axis, showing the

rotating portion of the same. Fig. 10 is a

plan view, and Fig. 11 is a side elevation, of

the end-shake mechanism. Fig. 12 is an end

35 elevation, partly in cross-section, on the plane

X X of Fig. 11; and Fig. 13 is a vertical sec-

tion on the plane 13 13, Figs. 10 and 11.

Throughout the drawings like numerals of

reference indicate like parts.

40 The table of the concentrator is mounted
to reciprocate longitudinally under the action

of the end-shake motion, which will be later

described. Preferably ball-bearings 20 are

provided to permit the endwise movement of

45 the table Upon its frame 21. The frame 21

is hinged or mounted so as to tilt upon a

longitudinal axis 22 and is adjustable there-

on by means of any one of the three hand-
wheels 23, which are cooperatively connected

by means of the sprocket-wheels 24, so that sc

they may all three be simultaneously actu-

ated. The lower frame or bed-frame 30, upon
which the frame 21 is adjustable, as just de-

.scribed, is supported upon hinges or fulcrums

31, wliich form a transverse axis, upon which 55
the apparatus may be inclined by means of

the hand-wheel 32. By these means tlie table

may be inclined transversely and longitudi-

nally to the desired degree, and by a combi-
nation of both adjustments the table may be 60

inclined obliquely, so as to raise one of its

corners. The table itself is constructed of

fluted wookwork, the flutings and the grains

of the wood lying at right angles to each

other in the two layers. (Clearly seen in Figs. 65

4, 5, and 6.) By this construction the table

may be made very light and at the same time

will retain its shape. The ritHes 40 are in the

form of strips set on edge upon the transverse

members 41 of the table. Between these rif-

fles 40 are set the longitudinally-grooved up-

per members of the table 42, which form tlie

surface or bed of the table and separate the

riffles. The left-hand end of the table, as seen

in Fig. 1, will be referred to as the "head " end

and the other as the " tail " end for distinction.

The riflies run from the head end toward the

tail end, gradually diminishing in height until

they converge into or sink below the surface

formed by the members 42, which .separate the 80

riffles from each other. The riffles at the feed

side of the table are comparatively short and
are successively of greater length as thegangue
side or tailings side of the table is approached.
This results in producing a triangular area to- 85

ward the tail end and feed side of the table, in

which the riffles do not project above the sur-

face of the table, as clearly seen in Fig. 1.

The .surface of this portion 44 of tlie table is

given a roughened finish similar to a piece of 9<^

coarse sandpaper or grooved from t^ie end of

the riffles toward the end of the tabje. This
result is preferably accomplislied by coating

it with a paint not susceptible to the action of

water and either roughening the surface of 95

the paint or introducing sand or other small

particles into the paint before it is applied.

Thegrooves are made by planing the riffle-strip

70

75
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tus. This tends to balance'the action of the

pump and increase its capacity for a given
diameterand speed, while de<?reasing the num-
ber of pulsations for a given speed. If any

5 leakage takes place between the hub 66 and
the rotating part of tlie pump or conveyer, it

will merely flow back into the casing and be
taken up again by the spirals. By this sim-

ple arrangement complications of a stufEng-

lo box are avoided. This centripetal conveyer
or pump will lift pulp, sand, &c., without
choking, and it requires a very small amount
of power in its operation.

The end-shake apparatus remains to be de-

15 scribed. Its principal parts are the crank-
shaft 80. pitman 81, oscillating frame 82, con-

necting-link 83, and reciprocating rod 8-i.

mounted in the framework or bousing 85.

The oscillating frame 82 turns upon the trun-

20 nions90 in suitable bearings in the housing 85.

It is oscillated upon these trunnions by means
of the pitman 81. which is pivoted at one end
to the box 91, adjustable along the screw 92

by the hand-wheel 93. The object of this ad-

25 justment is to produce any desired difference

in the relative speeds of the direct and return
movements of the reciprocating rod 84. so as to

give an end-shake movement to the table that

will tend to cause a progressive travel of the

30 particles along the surface of the table in dis-

tinction to a mere evenly-balanced or harmonic
movement, which would merely agitate with-

out giving progressive movement totlie parti-

cles—that is to say, when the box 91 is adjusced

35 so as to be beneath tlie shaft 80 the direct and
return movements of the table are of substan-
tially similar character; but when the box 91

is screwed toward the hand-wheel 93 and dis-

placed from directly beneath the shaft 80,

40 then a quickening of the return movement
and a delaying of the direct movement is pro-

duced. Incidentally the adjustment of the

box 91 by means of the hand-wheel 93 causes

a variation in the length'of the stroke, as well

45 as a difference in its quality; but this is not
the object of the adjustment, and the length

of stroke is changed to any desired extent by
independent means operated by the hand-
wheel 93. These means are as follows: The

50 reciprocating rod is spring -pressed toward
the link 83 and is. indeed, kept in contact

with the link solely by the compres.'^ion of

the spring. The link 83 is a loose link hav-

ing recesses at each end, one of which recesses

55 receives the trunnion or ijearing 96 of the

rod 84, while the other end of the link, forked
as shown in Fig. 10, bears against trunnions

97, carried by a veutically-adjustable box 98,

which is screw-threaded on the screw 99. By
00 turning the iiand-wheel 95. and thereby the

screw 99, the box 98 is adjusted so as to bring
the trunnions 97 toward and from the axial

line of the trunnions 90. It is clear that when
the trunnions 97 a e coaxial with the trun-

nions 90 no movement will be given to the 65
link 83 or reciprocating rod 84 when the os-

cillating frame 82 is rocked. On the other

hand, when the box 98 is screwed downward
more and more motion is. given to the link 83

and rod 84. It therefore follows that by ad- 70

justin>i- the hand-wheel 93 the quality of the

end-shake or quick-return movement is modi-
fied, while by adjusting tlie hand-wheel 95

the length ;Or throw of the movement is con-

trolled. Moreover, tlie crank-shaft 80 is pro- 75
vided with means for varying its-speed—such,

for instance, as the cone-pulleys 100, Fig. 10.

By this means the number of reciprocations

and also the speed of reciprocations is vari-

able at will. The reciprocating rod 84 is con- 80

nected with the table by means of a lug, plate,

or loop 101 through a slot in which the rod

84 extends. This slot or some other adjust-

able connection is necessary to permit the in-

clination and adjustment of the table without 85

affecting its connection with the rod 84. By
means of the nuts 110 the compression of the

spring 111 can be varied at will to press the

rod 84, link 83, and trunnions 97 into firm

engagement with each other. One advantage 90

of having these connections spring-pressed

together is that no lost motion will be pro-

duced by working of the parts, as the spring
takes up the wear.

In describing so much in detail the form of 95
the invention which has been selected for illus-

tration it must not be understood that there

is any implication that the invention is re-

stricted to any such minor details. On the

contrary, 100

We claim, and desire to secure by these Let-

ters Patent, the following features, without
meaning to imply in any claim features not

mentioned or necessarily understood therein:

1. In combination in a concentrator-table, 105

the riffles, and tiie separating-pieces 42 form-

ing the table-surface and between which the

riffles are placed, the sa'd riffles lying between-

and projecting above the separating-pieces

for a portion only of their length and merg- no
ing into and continuing between the said .sep-

arating-pieces toward the tail end, substan-

tially as set forth.

2. In the end-shake mechanism for a con-

centrator, the pivotally- mounted oscillating 115

frame or member thereof provided with two
adjusting-screws, each having a .scraw-thread-

ed box thereon, a crank and pitman actuating

one of the said boxes, and a link actuated by
the other of said boxes and connected to the 120

parts to be shaken, the said screws acting to

adjust the said boxes toward and from the cen-

ter of motion of the said frame or member to

vary the operation of the mechanism, substan-

tially as set forth. 125

3. In a concentrating apparatus the combi-
nation of a lower frame hinged at one end and
adjustable vertically at the other, an end-shake
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below tlic level of the tuhle. While tlie strips

40, wiiich form the .itilos, alsofoi-m partof the

f^at i)ortion4:4of tlietal)ie, theseparating-lines

do not ai>pear in the space 44. Tliese lines are

5 oniittt\l foi-the purpose of distinji'uishing l)e-

tween the part of tlie table uliero the riflles

are raised and the part in which tiie.v sink into

or below the common level of the sepanitino'

)nenil)ers 42. It must 1h> understood tliat all

lo the riffles taper down from the head end to

the boundary of the space 44, the shorter rif-

fles taperinjj more rapidly than those that are

on the tailingTS side of the table, but all assum-
ing the conmion level of the surface 44 or be-

15 low same along the obliiiue line which bounds
it. Were the riffles simply tapered down from
the head end to where they disapi)ear at this

oblique line and nailed upon a tlat surface

tliey would tend to curl up at the thin ends
20 mider the action of water; but by being in-

serted on edge between the separating mem-
bers 42 ftnd resting upon the transverse tim-

bers41 the whole table ismatlefirmanJ secure
and the bending or curling of the riffles pre-

-S vented.

The pulp or material to be treated ib fed

into the feed-box 50, placed above the riffle-

surface at the feed side of the table near the
head end. The end-shake movement, which is

given to the table and which will be presently

described, cari'ies the material along the riffle-

surface toward the tail end of the table and onto
the roughened or grooved surface 44, whei'e it

isacted upon by clean waterdelivered from the

water-supply pipe 51. The gangue or tailings

wasli across the successive riffles from the vi-

cinity of the feed-box 50 and finally pass at

the tailings side of the table into the tailings-

bo.K57. The concentrates or valuable mineral
40 portions of the pulp are carried along between

the riffles toward the tail end of the table until

they reach the surface 44. and after being al-

most entirely freed from gangue and foreign

materials b,\' the wash-water upon the surface

45 44 they pass into the concentrates-box 52. As
the pull) or wet material .starts from the cor-

ner of the table beneath the feed-box 50 the

water which it contains spreads out over the

surface of the table as it flows towaixl tlie tail-

50 ings side. As the result of this, particles of

metal or valuable miniiral whicli are washed
over the first one or two riffles will be caught
by the succeeding riffles and eventually car-

ried toward the tail end of the table and onto

55 the roughened or grooved suiface 44 to be
acted upon b.\' tiie wash-water from tlie pii)e 51

.

The middHngs, which is that portion of the

material wiiich siiould be delivered near the

corner of the table diagonally opposite to thi;

60 fei'd-hox. are re-treated for the recovery of
any \aluaMe mineral which may remain in

them. Foi- the purpose of div'ding the tail-

ings into middlings and tailings which are not
to l)e re-treateil the movable partition 53, sep-

65 arating the middlings-conveyer .")4 from the

30

35

tailings-oox 57, is provided. By moving this

toward or fiom the tail end of the table inoiv

or less of the tailings will pass as middlings
into the inclined conveyer 54 and wash down
toward the centripetal conveyer 60, (which
will be iiresently described,) and thereby de-

livered through the pipe 70 to the middlings
feed-box 71. This middlings feed-box deliv-

ers the middlings back onto the tal>le at the
feed side, but at a point consideralily nearer
the tail end than the feed-box 50. By adjust-

ing the point at which the middlings feed-box
71 deliveis the middlings back onto the table

almost perfect separation of the middlings can
be obtained. To permit this adjustment of the

box 71, it may be mounted on adjusuble sup-

ports 72, which may travel along tlie lail or
stationary support 78, secured on the side of
the bed-frame 30. The wash-water is deliv-

ered from the pipe 51 along the feed side of

the surface 44. The tail end of the pipe 5-1 is

supported by a hand-screw 75 and bracket 76.

By turning the hand-screw 75 the end of the

pipe may be raised or lowered to affect the
flow of water from it. The pipe 51 is slotted

or perforated at intervals, preferably for its

whole length, as indicated at 78 in Fig. 7, pref-

erably on the upper side of the pipe. Beneath
is provided the drip -flange 77. The water
flowing through the opening 78 runs around
the pipe 51 and is spread by the drip-flange

77 into a continuous sheet as it flows onto the

table. By turning the screw 75 tlie relative

quantity of water delivered at the respective

ends of the pipe 51 may be regulated at will.

The centripetal pump or conveyer 60 may
be driven by a lielt-wheel 51 and shaft 62, upon
which is mounted the rotary parts of the con-

veyer. The rotary part consists of two side

plates 63, with the two spiral coils (>4, form-
ing spiral channels bftween them, extending
from the exterior to the central space 65.

The central space 65 is pi-o\ided with a i)ro-

jecting flange, as shown, which fits within the

stationary hub 66 of the casing. To tlif hub
66 is connected the middlings tail-jiipe 70 al-

ready described. The iilate 63 and spirals 64

are partly submerged in the middlings con-

veyer-box 54, so that the rotation of the spi-

rals causes it to gather up a portion of the

pulp and water, depending in amount upon
the dei)th to which the spirals are subnierged.

The spirals are turned in the diiection shown
by the outei'most arrow in Fig. 9, anel as the
result the pulp and water taken uj) at each i-o-

tation, eomViined with the air which is taken
in between the successive quantities of water
and pulp, are forced by gravity in the diiec-

tion indicated by the arrow, i-eaching the cen-

tral space 65 and (lowing out thiDugh the pipe
7(* into the middlings fpe(|-l>f)x 71.

By inspectimi of Fig. '.» it will be seen that

there are two spirals, funning twosi)iial pas-

sages, so that two (plant ities of pulp or water
are talren up at each rotation of the appara-

70

75

80

85

90

95

105

'=5

J
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tus. This tends to balance'the action of the

pump and increase its capacity for a given
diameterand speed, while decreasing the num-
ber of pulsations for a given speed. If any

5 leakage takes place betAveen the hub 66 and
the rotating part of tlie pump or conveyer, it

will merely flow back into the casing and be

taken up again by the spirals. By this sim-

ple arrangement complications of a stufBng-

lo box are avoided. This centripetal conveyer
or pump will lift pulp, sand, &c., without
choking, and it requires a very small amount
of power in its operation.

The end-shake apparatus remains to be de-

15 scribed. Its principal parts are the crank-
shaft 80, pitman 81, oscillating frame 82, con-

necting-link 83, and reciprocating rod 84,

mounted in the framework or bousing 85.

The oscillating frame 82 turns upon the trun-

20 nions90 in suitable bearings in the housing 85.

It is oscillated upon these trunnions by means
of the pitman 81, which is pivoted at one end
to the box 91, adjustable along the screw 92

by the hand-wheel 93. The object of this ad-

25 justment is to produce any desired difference

in the relative speeds of the direct and return

movements of the reciprocating rod 84, so as to

give an end-shake movement to the table that

will tend to cause a progressive travel of the

30 particles along the surface of the table in dis-

tinction to a mere evenly-balanced or harmonic
movement, which would merely figitate with-

out giving progressive movement to the parti-

cles—that is to say, when the box 91 is adjusted

35 so as to be beneath the shaft 80 the direct and
return movements of the table are of substan-

tially similar character; but when the box 91

is screwed toward the hand-wheel 93 and dis-

placed from directly beneath the shaft 80,

40 then a quickening of the return movement
and a delaying of the direct movement is pro-

duced. Incidentally the adjustment of the

box 91 by means of the hand-wheel 93 causes

a variation in the length 'of the stroke, as well

45 as a difference in its quality; but this is not
the object of the adjustment, and the length

of stroke is changed to any desired extent by
independent means operated by the hand-
wheel 93. These means are as follows: The

50 reciprocating rod is spring- pressed toward
the link 83 and is, indeed, kept in contact

with the link solely by the compression of

the spring. The link 83 is a loose link hav-

ing reces.ses at each end, one of wdiich recesses

55 receives the trunnion or bearing 96 of tlie

rod 84, while the other end of the link, forked

as shown in Fig. 10, bears against trunnions

97, carried by a veutically-adjustable box 98,

which is screw-threaded on the screw 99. By
00 turning the iiand-wheel 95, and therel)y the

screw 99, the box 98 is adjusted so as to bring
the trunnions 97 toward and from the axial

line of the trunnions 90. It is clear that when
the trunnions 97 a e coaxial with the trun-

nions 90 no movement will be given to the 65
link 83 or reciprocating rod 84 when the os-

cillating frame 82 is rocked. On the other

hand, when the box 98 is screwed downward
more and more motion is. given to the link 83

and rod 84. It tiierefore follows that by ad- 70

justinjf the hand-wheel 93 the quality of the

end-shal?e or quick-return movement is modi-

fied, while b.v adjusting the hand-wheel 95

the length .or throw of the movement is con-

trolled. Moreover, the crank- shaft 80 is pro- 75
vided with means for varying itS'Speed—such,

for instance, as the cone-pulleys 100, Fig. 10.

By this means the number of reciprocations

and also the speed of reciprocations is vari-

able at will. The reciprocating rod 84 is con- 80

nected with the table by means of a lug, plate,

or loop 101 through a slot in which the rod

84 extends. This slot or some other adjust-

able connection is necessary to permit the in-

clination and adjustment of the table without 85

affecting its connection with the rod 84. By
means of the nuts 110 the compression of the

spring 111 can be varied at will to press the

rod 84, link 83, and trunnions 97 into firm

engagement with each other. One advantage 90

of having these connections spring-pressed

together is that no lost motion will be pro-

duced by working of the parts, as the spring

takes up the wear.

In describing so much in detail the form of 95
the invention which has been selected for illus-

tration it must not be understood that there

is any implication that the invention is re-

stricted to any such minor details. On the

contrary, 100

We claim, and desii'e to secure b.y these Let-

ters Patent, the following features, without

meaning to imply in any claim features not

mentioned or necessarily understood therein:

1. In combination in a concentrator-table, 105

the riffles, and tlie separating-pieces 42 form-

ing the table-surface and between which the

riffles are placed, the sa'd riffles l.ying between-

and projecting above the separating-pieces

for a portion only of their length and merg- no
ing into and continuing between the said sep-

arating-pieces toward the tail end, substan-

tially as set forth.

2. In the end-shake mechanism for a con-

centrator, the pivotall.y- mounted o.scillating 115

frame or member thereof provided with two
adjusting-screws, each having a scr(iw-thread-

ed box thereon, a crank and pitman actuating

one of the said boxes, and a link actuated by
the other of said boxes and connected to the 120

parts to be shaken, the said screws acting to

adjust the said boxes toward and from the cen-

ter of motion of the said frame or member to

vary the operation of the mechanism, substan-

tially as set forth. 125

3. In a concentrating apparatus the combi-

nation of a lower frame hinged at one end and
adjustable vertically at the other, an end-shake
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mechanism mounted on the said lower frame,
an intermediate fi-ame hinged at one side to

tlie said lower frame and adjustable vertically

at its other side, and a table-top mounted to

5 reciprocate longitudinally on the said inter-

mediate frame and connected to be ai.-tuated

by the said end -shake mechanism upch the

said lower frame, substantially as set forth.

4. The table-top for reciprocating concen-
lo trating-tables having a riffled upp^r i)ortion

and having an under portion of grooved or

channeled timbers extending transversely to

the riffles, whereby a light strong table is

produced having a minimum of inertia in

IS proportion to its strength, and stiffened lon-

gitudinally by the said riffles and transversely

by the said grooved orchanneled timbers, sub-

.stantially for the purposes set forth.

5. In a concentrator, a table, the surface of
2o which has in part I'aised ribs or riffles and in

part a roughened and grooved formation,
substantially as set forth

6. A concentrator - table, the surface of

which toward the head end has raised ribs or

riffles and toward the tail end has a grooved 25

formation, the riffling throughout both the

raised rib portion and the grooved portion
being in continuous lines, whereby the lower
strata of minerals may pass contmuously
without interruption or restratification from 30

the ribbed portion to the grooved portion, for

substantiall.v the purposes set forth.

In testimony whereof we have hereunto set

our hands this 22d day of March, 1898.

IRA A. CAMMEIT.
FRANK E. SHEPARD.

Witnesses:
E. Ransome,
M. C. Russell.
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UNITED STATES PATENT OFFICE.
ALBERT M. KEMP ANB MEBTON W. LOOMIS. OF DENVER, COLORADO. AND JOSEPH E

FITZWATER, OF ROSSVILLE, ILLINOIS.

RIFFLE FOR CONCENTBATING-TABLES.

963,583. Specification of letters Patent. Patented July 5, 1910.

Applicatioi filed February 13, 1909. Serial No. 477,733.

To all whojn it may concern:

Be it known that we, (1) Albert M.
Kemp. (2) Mkrton W. Lkwmis, and (31

Joseph E. Fitzwai-er, citizen.s of the United

S States, residing at (1 2) Denver, in the

county of Denver and State of Colorado,
and (3) Eossville, Vermilion county, Illi-

nois, have invented certain new and useful

Iin])rovenients in Riffles for Concentrating-
10 Tables, of which the following is a speciti-

cation.

Our invention relates to tables for ore-

concentrators, and more particularly to the

form and arrangement of the riffles of such
IS tables, and has for its object to provide a

more efficient surface for separating the
gangue and concentrates. We attain this ob-

ject by the consti'uction shown in the accom-
panying drawing, in which:

—

20 Figure 1 is a plan view of the top of a

concentrator table built in accordance with
our invention and Fig. 2 is a perspective of
one of the ritlie-bars, shown detached from
the table.

L5 1 is the pulp-box, located at the head of
tiie table, 4 the discharge end for the concen-
trates and 7 the side at which the gangue
i- discharged.

The ritlles .>—G. are arranged substan-
30 tially parallel to each other and to the sides

of tilt' table; each riffle comprising a .series

of ^I'ctious s, 8, gradually decrea^ino- in

(h']ith from the Iiead of the' table to a cliag-

onal line 2, 3. and having their ends slightly
35 overlapjiing laterally, as shown in the draw-

ings. By this construction, shoulders, hav-
ing their faces normal to the longitudinal
ritHes, are formed by the overlapjjing ends
of the sections, whicli shoulders assist nia-

40 terially iu ]iropelling (he material toward
the concentrates discliarge end of tlie table.

I'roiu tlie head of tlic talile to the diagonal
line 2, 3. these sections are [)referably com-
])osed of wood. Between tliis line and the

^5. foot of the table, the sections aie preferably
of metal of slight and imiform thickness,

such as strips of hoop-iron; I)ut are still se-

cured to the table in substantially jjarallel

rows, and with laterally-overlapping ends,
50 as shown at 0, 9.

Our table may be used with any desired
form of driving mechanism ; such, for ex-

ami)le. as that shown in our Patent No.
900.28.'., dated Oct. r,.l«)08 ; or the riffles may

''^ be attached to existing forms of tables. In

Fig. 1, we have illustrated the means for re-

ciprocating the table as consisting of a driv-

ing pulley 10, carrying eccentrically a crank
pin 11, which is connected to a cross bar 12

of the table, by a connecting rod 13. 60

We are aware that continuous riffles of

graduall}' decreasing thickness have been
used; as have also riffle-bars arranged in

zigzag lines, and bars capped with a me-
tallic strip. Our arrangement is, however, 65

exceedingly rapid and efficient in operation

and effects a better separation of the diifer-

ent grades of concentrates than other con-

structions with which we are familiar.

Y\'^hat v.'e claim is:

—

70

1. A concentraior-table having riffles com-
prising contacting, laterally - overlapping
sections the forward ends of which form
shoulders having their faces normal to the

longitudinal direction of the riffles; antl 75

means to reciprocate said table substantially

as described.

2. A concentrator-table having riffles com-
prising contacting, laterally - overlapping
sections decreasing in thickness from the 80

head of the table toward the foot thereof

the forward ends of said sections forming
shoulders having their faces normal to the

longitudinal direction of ihe riffles, and
means to recij^rocate said table substantially 85

as described.

3. A concentrator-table having a plural-

ity of riffles extending throughout its length,

said riffles comprising contacting, laterally-

overlapping .sections the forward ends of 90

which form shoulders having their faces

normal to the longitudinal direction of the

riffles; and means to reciprocate said table

substantially as described.

4. .\ concentrator-table having a plural- 9?

ity of riffles extending throughout its length,

said ritlles comprising a series of contacting,

laieralh'-overlapping sections decreasing in

Ihiclcness from the head of the table toward
tlie foot thereof the forward ends of said 100

-eclions forming .shoulders having their

faces normal to the longitudinal direction of

ihe riffles; and means to reciprocate said

tal)le substantially as described.

5. A riffle for concentrator-tables compris- 105

ing laterally-overlapping sections; some of

said sections decreasing uniformly in thick-

ness and others thereof being of substan-

tially uniform thickness the forward ends

of said sections forming shoulders having H"



their faces normal to the longitudinal direc-

tion of the riffles; and means to reciprocate

said table substantially as described.

6. A riffle for concentrator-tables com-

5 prising a series of laterally - overlapping,

vertically-tapering sections and a serjjSs of

laterally-overlapping metallic sections of

uniform thickness the forward ends df said

sections forming shouldei-s having their

10 faces normal to the longitudinal direction of

the riffles; and means to reciprocate said

table substantially as described.

7. A concentrator-table provided with a

parallel series of riffles extending through-

15 out its length, each of said riffles comprismg
laterally-overlapping sections deci'easing in

thickness from the head of the table toward

the foot thereof and laterally-overlapping

sections of substantially uniform thickness;

the number of said last named sections de- 20

creasing from one side of the table toward
the other side thereof; and means to recip-

rocate said table substantially as described.

In testimony whereof we have affixed our
signatures, in presence of witnesses.

ALBERT M. KEMP.
MERTON W. LOOMIS.
JOSEPH E. FITZWATER.

Witnesses

:

JoHM H. Gabriel,
Lena E. Hannen,
J. E. SWLFT,
G. A. Rat.



Comphii)i<nit's Exhibit No. (>2. Blue-Print of Drawings von Rittinger

Table.

Alinon P]. Hart, Speeial Examiner.
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Complainant's Exhibit No. 69. Photograph No. 1 Wilfley Table With-

out Riffles, Irregular Feed.

Almon E. Hart, Special Examiner.





Complainant's Exhibit No.' 70. Photograph No. 2, Wilfley Table With-

out Riffles, Regular Feed (One Ton Per Hour).

Almon E. Hart, Special Examiner.





Complainant's Exhibit No. 71. Photograph No. 3, Wilfley Table With-

out Riffles, Regular Feed (One Ton Per Hour).

Almon E. Hart, Special Examiner.





Complainant's Exhibit No. 12. Pliotograph No. 4, Wilfley Table, "With-

out Eiffles, Feed Half Ton Per Hour.

Almon E. Hart, Special Examiner.





Complainant's Exhibit No. 73. Photograph No. 5, Wilfley Table With

Kectangular RiflBes of Uniform and Equal Height, Terminating

Diagonally, Upper End of Diagonal Line of Termina-

tion Advanced, Feed Half Ton Per Hour.

Almon E. Hart, Special Examiner.



Complainant's Exhibit Xo. 73-A. Blue-Print Diagram of Photograph
Exhibit No. 73.

Almon E. Hart, Special Examiner.

I

I

^

I

I

.^^ 4
'^ 5 i!

I

^ X N N ^ik

^1
|V
^ ^ >?;^ § ,^ ^>^?

^^^^^4^^'



Complainant's Exhibit No. 74. Photograph No. 6, Wilfley Table With

Rectangular Riffles of Uniform and Equal Height, Terminating

Diagonally, Upper End of Diagonal Line of Termination

Advanced, Feed One Ton Per Hour.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 7Ji-A. Blue-Print Diagram of Photograpli

Exliibit No. 74.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit No. 75. Photograph No. 7, Wilfley Table with

Eectangular Eiffles of Uniform and Equal Height, Terminating Di-

agonally, Upper End of Diagonal Line of Termination Eeced-

ing Towards Mechanism End, Feed One Ton Per Hour.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 75-A. Blue-Print Diagram of Photograph
Exhibit No. 75.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit No. 76. Photograph No. 8, Wilfley Table With

Rectangular Riffles of Uniform and Equal Height, Terminating

Diagonally, Lower End of Diagonal Line of Termina-

tion Receding Towards Mechanism End,

Feed One Ton Per Hour.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit No. 7f>-A. Blue-Print Diagram of Photograph
Exhibit No. 76.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit No. 77. Photograph No. 9, Wilfley Table With

Z-Bar Riffles of Uniform Height, 1/4 Inch High, Terminating

on a Diagonal Line.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 77-A. Blue-Print Diagram of Photogra])h

Exliibit No. 77.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit No. 7S. Photograph No. 10, AVilfley Table With

Eectangular Wood Eiflfles, 14 Inch High, of Equal Length,

Feed One Ton Per Hour.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 7S-A. Blue-Print Diagram of Photograph

Exhibit No. 78.

Almon E. Hart, Special Examiner.

.^

«5

I

g

-.^
±--» g

5i ^

^^1
1? r~

I

I

I

5

.^

I

«^ i^ NOi^

•!^

^

^ J ^ ^

' ^.IJ^1*^'^



ur«

f?

\.X

I/





Complainant's Exhibit No. 79. Photograph No. 11, Wilfley Table With
Rectangular Wood Eifles, 14 Inch High, of Equal Length,

Feed Half Ton Per Hour.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 79-A. Blue-Print Diagram of Pliotoisrra])li

Exhibit No. 79.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit No. SO. Photograph No. 12, Wilfley Table With

Rectangular Wood Riffles, Vi Inch High, of Equal Length, Change

of Transverse Inclination and Length of Stroke.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. SO-A. Blue-Print Diagram of Photograph

Exhibit No. 80.

Ahnon E. Hart, Special Examiner.
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Complainant's Exhibit Ko. 81. Photograph Xo. 13. Wilfler Table With
Biffles of Equal Length. TertninatiBg Uniformly.

Feed One Ton Per Honr.

Almon E. Hart. Sisecial Examiner.



Complainant's Exhibit Xo. 81-A. Blue-Print Diagram of Photograph

Exhibit Xo. 81.

Ahnon E. Hart, Special Esaminer.



Complainant's Exhibit No. 81. Photograph No. 13, Wilfley Table With

Riffles of Equal Length, Terminating Uniformly,

Feed One Ton Per Hour.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 81-A. Blue-Print Diagram of Photograph

Exhibit No. 81.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit Xo. SJ. Photograph Xo. 14, "Willley Table, 5^/4

Inches Transverse Inclination, 3/4-Inch Stroke,

Feed One-Half Ton Per Hour.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 82-A. Blue-Print Diagram of Photograph
Exhibit No. 82.

Almon E. Hart, Special Examiner.
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CompiaiHant's Exhibit Xo. SS. Pbotograpli Xo. 15. Wilfley Table With
Uniformly Tapering Eiffles of Equal Length, Level Longitudi-

nally, 514 Inches Transverse Inclination, 34-Inch Stroke.

Almon E. Hart. Special Examiner.



Complainant's Exhibit Xo. 83-A. Blue-Print Diagram of Photograph
Exhibit No. 83.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit No. SJf. Photograph No. 16, Wilfley Table With
14 Uniformly Tapering Riffles of Equal Length,

Spaced 414 Inches.

Almon E. Hart, Special Examiner.



Complainant's tlxhihit No. 8Jf-A. Blue-Print Diagram of Pliotograph.

ExhiMt No. 84.

Almon E. Hart, Special Examiner.
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Complainant's ExJiibit No. 85. Photograph No. 17, Wilfley Standard

Commercial Table With Tapering Riffles,

Feed One-Half Ton Per Hour.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 85-A. Blue-Print Diagram of Photograph

Exhibit No. 85.

Almon E. Hart, Special Examiner.

<i

.5!

Vi

I

1^

^

<.*

5

^

•^ «&

;!
^

'^ ^

.A*

I

^
%

T
^

^ >! r
IS
II



iiB'iifiiCl tni'i'J

Hi W'f

--pL.





Complainant's Exhibit No. 86. Photograph No. 18, Wilfle}' Standard

Table With Tapering Biffles, Feed One Ton Per Hour.

Almon E. Hart, Special Examiner.





Complainant's Exhibit No. 57. Photograph No. 19, Wilfley Standard

Table With Tapering Riffles, Feed One Ton Per Hour.

Ahnon E. Hart, Special Examiner.



Complainant's Exhibit No. 8G-S7-A. Bliie-Print Diagram of Photo-

graphs Exhibits Nos. 86 and 87.

Almon E. Hart, Special Examiner.

I

I

I

t^^J -»|

y

^

.1

I

«J1 D)

I

I

.n

N.

^

I i'^
f^'^^^



io ai£TV

%
ti

y *

1i ^ ;^

4

if- 5

'^lf ?•

I. » ^
- 5'

^ *^ '^

•ii





Complainant's Exhibit No. SS. Photograph No. 20, Wilfley Commer-

cial Construction, Feed 1 Millimeter Pulp, One Ton Per Hour.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 88-A. Blue-Print Diagram of Photograph
Exhibit No. 88.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit No. 89. Photograph No. 21, Wilfley Standard

Table, Increased Transverse Inclination, Feed One Ton Per Hour.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. S9-A. Blue-Print Diagram of Photograph

Exhibit No. 89.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit No. 90. Photograph No. 22, Wilfley Standard

Table, Longitudinally Inclined.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. f)0-A. Blue-Print Diagram of Photograph
Exhibit No. 90.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit No. 91. Photograph No. 23, AVilfley Standard
Table, Transverse Inclination Increased.

Almon E. Hart, Special Examiner.



Compluinant'ti Exhibit Ni>. HI -A. Blue-Print Diagram of riiotograpli

Exhibit No. 91.

Almon E. Hart, Special P^xaminer.
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Complainant's Exhibit No. 92. Photograph Xo. 24, Wilfley Standard
Table, Longitudinally Inclined, Feed One-Half Ton Per Hour.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 9^-A. Blue-Print Diagram of Photograph
Exhibit No. 92.
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Ahiion E. Hart, Special Esamiuer.
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Complainant's Exhibit No. 93. Photograph No. 27, Wilfley Table

With Z-Bar Riffies Terminating on a Diagonal Line, Illustrating

Influence of Riffle Tips in Advance of Physical Termination.

Almon E. Hart, Special Examiner.





Complainant's Exhibit Xo. 94- Photograph Xo. 28, Wilfley Table

With Z-Bar Riffles, Uniform Height, Feed % Ton Per Hour.

Almon E. Hart, Special Examiner.



Complainant'.^ Exhibit Xo. 91,-A. Blue-Print Diagram of Pliotoo;ra])li

Exhibit No. 94.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit No. 05. Photograph No. 29, Wilfley Table

With Z-Bai- Riffles of Uniform Height, Feed One

and One-Half Tons Per Hour.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 95-A. Blue-Print Diagram of Photograph
Exhibit No. 95.

Ahnon E. Hart, Special Examinei-.

^'

I

I

I

I

J*'

4
^0

^^ it.

5



r
'^*

'yt/ r
^t^^ ''

.

/

i

/6
'<^A

kit '
^'?^

'" -" ^ ? "^ ^

r'<

1'





Complainant's Exhibit No. 96. Pliotograpli Xo. 30, Wilfley Table
With Z-Bar Riffles, Uniform Height,

Feed One-Half Ton Per Hour.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit No. 9G-A. Blue-Print Diagram of Photograi)h

Exhibit No. 96.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit No. 97. Photograph No. 31, Wilfley Table

With Z-Bar Riffles, Uniform Height, Feed One Ton Per Hour.

Ahnon E. Hart, Special Examiner.



Compldinant's Exhibit No. 97-A. Blue-Print Diagram of Pliotograpli

Exhibit No. 97.

Alinon E. Hort, Sjteeia] Examiner.
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Complainant's Exhibit No. 9S. Photograph No. 32, Wilfley Table
With Z-Bar Riffles of Uniform Height, Increased Transverse

Inclination, Feed One-Half Ton Per Hour.

Almon E. Hart, Special Examiner.



Complainant's Exhibit. No. 9S-A. Blue-Print Diagram of Photograph

Exhibit No. 98.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit No. 99. Photograph No. 36, Wilfley Table

With Z-Bar Riffles of Uniform Height, 1/16 Inch High,

Terminating on a Diagonal Line.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 99-A. Blue-Print Diagram of Photograph

Exhibit No. 99.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit No. 100. Photograph No. 37, Wilfley Table

with Z-Bar Riffles of Uniform Height, 1/16 Inch High, Terminating

on a Diagonal Line, with Certain Lines Placed LTpon the Surface.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 100-A. Blue-Print Diagram of Photograph

Exhibit No. 100.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit No. 101. Photograph No. 38, Wilfley Table

with Z-Bar Riffles of Uniform Height, 1/16 Inch High, Terminat-

ing on a Diagonal Line with Certain Lines Phiced LTpon the

Surface Showing Location from Which Materials Were
Taken from the Table Surface.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 101-A. Blue-Print Diagram of Photograph

Exhibit Xo. 101.

Almon E. Hart, Special Examiner.
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Complainant's ExhihU No. 102. Scobey Chart.

Almon E. Hart, Special Examiner.



Complaiiuinfs EzhibU No. 10.3. Assays of Samples Taken as Shown
in Photograph Complainant's Exhibit No. 101 and Complain-

ant's Exhibit No. 102, Scobey Chart.

Almon E. Hart, Special E.\!

Crude - 30-60 mesh- 6.30

Trace
Trace
Trace
Trace
1.00
1.60

Trace
Trace
Trace
2.00
9.00

16.80

0.10
0.30
5.20

23.80
37.40
74.80

4.10
10.40
18.00
18.40

10.20

3.05
2.SS
2.90
3.10
5.80

11.80

2.90
4.00
8.00
17.50
24.50
22.30

4.30
10.20
16.20
14.80
20.90

.20

15.20
14.20
13.50
26.90

60.20

90.60
92.00
90.00
88.10
66.10
44.40

91.40
81.20
67.60
42.70
19.00
3.80

81.00
60.00
40.00
23.20
1.10
0.30

49.00
3S.60
34.70



CompJainant's Exhibit Xo. lOJ,. Photograph Xo. 41, Deister Table

No. 1452.

Ahuon E. Hart, Special Examiner.

1^/



Complainant's Exhibit No. lOJt-A. Diagram of Pliotograpli

Exhibit No. 104.

Almon E. Hart, Special Examiner.
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Comvlainant's Exhibit No. 105. Pliotograph No. 42, Deister Table
Increased Inclination from C to A.
Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 105-A. Diagram of Photograph

Exhibit No. 105.

Ahnon E. Hart, Special Examiner.
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Comphinanrs Exhibit Xo. 106. Photograph Xo. 43. Deister Vo -^

Sand Table.
-

- .

Ahnon E. Hart. Special Examiner.



Complainant's Exhibit No. 106-A. Diagram of Photograph

Exhibit Xo. 106.

Ahiion E. Hart, Special Examiner.
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Complahiaiit's E.r]iibit Xo. 101. Photograph Xo. 44, Deister Sand
Table No. 2.

Ahnou E. Hart, Special Examiner.



Complainant's Exhibit Xo. 107-A. Diagram of Photograph

Exhibit No. 107.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit No. lOS. Photograph No. 45, Deister Table, In-

clination from C to D, Decreased.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 108-A. Diagram of Photograph

Exliibit No. 108.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit Xo. 109. Pliotograpli No. 46, Xo. 2 Deister

Sand Table.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 109-A. Diagram of Photograph

Exhibit No. 109.

Ahnon E. Hart, Special Examiner.
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Co))ipl(iiiuiiif'g Exhibit No. 110. Photograph No. 47. "WilHey Table

Deck, Riffles, Deister Pattern.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 110-A. Diagram of Photograph

Exhibit Xo. 110.

Almon E. Hart, Special Examiner.
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Complainani's Exhihii No. IK). Photog'ra])h Xo. 47, AYilfley Table

Deck, Riffles, Deister Pattern.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 110-A. Diagram of Photograph

Exhibit No. 110.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit No. 111. Photograph No. 48, Wilfley Table

Deck, Riffles, Deister Pattern, Decreased Inclination, C to B.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 111-A. Diagram of Photograph

Exhibit No. 111.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit Xo. 112. Photograph Xo. 49, Wilfley Table

Deck, Riffles, Deister Pattern, Decreased Inclination, C to B.

Almon E. Hart, Special Examiner.



Complainant's Exhibit No. 112-A. Diagram of Photograph

Exhibit No. 112.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit No. 113. Diagram Deister Table No. 1452.

Almon E. Hart, Special Examiner.
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Complainant's Exhibit No. 114. Diagram Wilfley Table with Deister

Table Superimposed.

Almon E. Hart, Special Examiner.


