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{'o all whom 5t may concern: TR
Be 1t known that I, Exos A. WaLL, a citizen of the

‘United States, residing at Salt Lake City, in the county

of Salt Lake and State of Utah, have invented certain

‘new and useful Improvements in Ore Washers or Con-

- tentrators, of which the following is a specification.
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-My invention relates to that class of machines which

‘are designed to receive finely crushed or comminiuted
~metalliferous ores or sands and water, and are so manip-
ulated as to agitate the mass and produce 3 separation.

of the heavier and valuable particles of ore from the

lighter and worthless sands compoging the sc-called
gangue of the same:. The machine and methods in com-
mon use, adapted to this purpose, are numerous and of-

great varlety in form of constyuction and method of op-
eration, though operated upon the same general theory
or line of thotight: all be‘ing dependent, however, upon
carclul preliminary ““sorting” or separation of the vari-
ous particles of crushed or comminuted material into

different grades or classes in which each separate class.
.. shall be composed of particles as nearly. ii‘:§ practicable

of the same relative size. -The cgarser portigns are then
= . "'. I *u o ' e .
subjected to a procgss familiarly known ag\“Jigging,”’

- while the finer portions are tréated with indifferent, |

25" success upon some one of the various types of “jerk-

- ing” or “bumping % tables in common use; or, i the

material be very 'ﬁn'elypulvérized or “slimed” then

~upon some form of revolving ‘“buddle " Jor traveling

-~ being assisted by a reciprocal vibratory or jerking mo-
tion applied to the machine. Many of the machinesin
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belt. " In all of the latter named machines, the finely

pulverized ores are spread upon the surface of the - |

" . . b . . g . .
chine in a thin sheet or film; and the separation of the
valuable poriicns thereof is then effected by means of a
thun sheet of water passed over the mass, the operation

use lor this purpose atre efficient and suceessful in their

- operation to a profitable degree, but all are deficient in
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- anck passage of waler,.gravel and sands.

important réspects, and are especially limited in ca-
- pacity and withal involve excessive cost In operation.
40

My machine differs radically from all those in use in
all essential respecis, excopt that ils operation is at-
tended with similar recip: veating vibratory motion; its
effective principle, however, bears clos¢ relation to
that of the “miner’s. sluice” used ‘in extracting gold

{Yom auriferous sands or gravel, which is simply a long
side .

wooden box or treugh having a bottom and two
walls, but ig open at both ends for the free introduction
| In operation
various kinds of obstructing rifiies, such as blocks, slats
or porforated boards are placed in the bottom of the

slutee in snch manner as to provide numerous small re--
cegses and crevasses in which the gold, by reason of its'

superior specific gravity, tinde Jodgment, while the
worthless sands and gravel are carried by the fiowing

water through the sluice {0'the Wagﬁg'dun;p. 4in oper-

| the “head” or mtake, toward the “{ail” or discharee
bortion at such degree as will cause the auriferous
sands and gravel ¢when mingled with a proper voluine

of water) to drift forward over the riffles to and over the
discharge part, while the contained gold settles to the
bottom and finds lodgment in the numerous recesses

provided by the riffies and is there held secure from the

action of the overflowing current of water and drilting
sand and gravel. This ig the most simple and effective
of all concentrating devices and possesses ideal condi-
tions for the treatment of the baser metalliferous ores,
but the extreme limit of its capacity to'retain large
quantities of the concentrated product, renders its use
In its present form absolutely impracticable, for the rea-
son that it would be impossible to provide capacity in

~the riffies of an ordinary sluice to impound but a few

pounds of the concentrated material at one time; for, as
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In the case of gold, but few ounces are seldom recovered

in a day’s run of perhaps a thousand tons of gravel ;

whereas, in the treatment of 2 like'volume‘ of metallif-
erous ores, from twenty-five to a hundred and fifty
tons of concentrated product would result. In the op-
eration of the miner’s shuice the coarse gravel and finest

“sands are treated together without any preliminary as-

gorting or classification, the mass being passed through
the sluice in such volume as to produce a continuous
flow of a stratum of sand and gravel upon the floor of the

sluice several inches in thickness, but the agilation of

the particles caused by the movement of the mass is
such as to cuuse the gold to settle to the bottom at once,
and become securely lodged in the meshes of the riflies,

the finer particles being less liable to loss than those of

the largest size, and similar results would follow (lo

treatment of metalliferous ores in the mincr’s sluice un-
til the riffles became filled, after which, of course the
~entire mass would be-carried forward with the flow

i
water into the waste dump.
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The object of my invention is to sceure the concen- -

trating effect of a flowing stream of water mingled with
crushed or comminuted mineral ores, or metallifvroys
sands as in the operation of the miner's sluice, and to
secure i1ts continuous ﬁpemtiqn by withdrawing con-

‘tinuously and automatically the valuable portions of

the moving mass as rapidly as it scttles upon the floor
of the sluice, and without disturbing the concentrating
effect of the moving volume of pulp and water. This
object I accomplish by the construction shown in the ac-
companying drawings in which— . .
"~ Figure 1 is g perspective of my improved ore
washer; Fig. 2 is a transverse sectlon on line 2—2 of
Fig. 1; and Fig. 8 is.a view similar to Fig. 2 slmwing
the washer provided with 2 concave bottom and a
slightly modified form of rifile. Fig. 4 is 2 vertical
longitudinal section through the machine. -

A designated s tubular washer in the form of an'

ation’ the sluice is placed so as toalepe or incline from | €longated flattened box closed on o1l sides. The head
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5.

A7 of ihe Wftsher 13 mchned upxmrdly at an angle of |
about thirty degrees and is open at its upper end to
receive the material to be treated. The tail board A®

which closes the opposite end of the washer is also
inclined up to the top of the washer to an outlet a
therein; this outlet being, of course, considerably
lower than the inlet at the head A, so th at the WEH}’ICI
will always remain full of water during action.

‘The top of the washer A formna the hottom of a water
chest A% and through this top extend into the washer
a series of tubes A%, These tubes are placed over the
entire top of the washer. at intervals of about two

inches and extend down to within a small fraetion of

an inch from the floor of the washer. Water is sup-
plied to this chest pr reservoir A* by means of & flexi-
ble pipe A% having 'a valved connection at ¢ with
the chest. T SR

- The washer A s suspended mnear its four corners
within a framework B, by means of Jinks b pivoted at

their lower ends to the washer and at their upper ends
Cprveted to plaies b7

secured to the Jower ends of
serews b mounted in bearings b and provided there-
ahove with ..u]jm{;mg nuts 0% 80 that fhe washer may
be raised or lowered. _. |

The washer may be reciprocated by any suitablo
means but 1 prefer the mechanism shown which con-
g1stg of a rotary cam ¢, working against a tappet or arin
{/ projecting up from o rod C? extending from the
head of the washer through an opening in o post
B7 and provided at the ovuter side of the post with a
bufferor c¢ollar ¢, and at the inside of the post with a
spiral spring ¢/, bearing at one end against the post
and at the oppesite end bearing against an .1(1][181511)1(3

collar ¢ on the rod so that when the cam forces the rod

to the leit 1t will compress the spring until its shoulder
passes the tappet whereupon the spring will be sud-
denly released and throw the washer towards the tail
end unul 1t s f-:mhlvnly stopped by the buffer strik-
ing the post.  The opposite or tail end of the machine
is provided with a spiral gpring ¢®,. the outer end of

which iy secured adjustably to o post B* by means

ol a nut ¢t on a threaded extension of the spring.

In order to secure the coneentrating éffect of a
flowing streama of water mingled with crushed or
commivuted ores or mefalliferous sands as in the
miner’s sluice and Lo secure o contintous operation
by withdrawing continuously valuable portions of
the moving mass as rapidly as it settles upon the floor
of the washer without {lwlmhnw the concentrating

cifoel of (he muvmg volume ol ity and water I pm—'

vide narrow transverse stots «f) at short infervals, it

the bottom of the washer beneath which openings 1
place V shaped I*UPUpLLvlm D, secured to the boitom
of the washer. These are pim cd at mtervals of {wo

3 1o four {eoet .le"t .;l(‘('“l(hllg Lo the mineral Lo be treat-

ed.  The slols ¢ nearest the Iuml of the washeoer e

each ]nnwnlv{l al their “d;_r;{l:-a 111“{1 o the hoad with an

obstrueting riffle 1Y formed of o thin sheet metal plate
which extends entirely across the bhottom ol the

washer,  These riflled D’ are covered by hoods D?

lormed of sheet metal plates attached w the floor

of the washer at the il stde of the u]wnmgs and ox-
tending over the openings and riflles amd then bent
down ab an angle so tiat the lower cdge of the hood
will lic about @ quarter 10y 111.1.1_! inch above the floor.

| the h},f:luml.ltu pressure of the water in the inclined

868,354

Thus it will be seen that in order that the bottom
-stratum of mineral which forms on the bottom of the
washer when in operation may pass through open-
ings @’ and into the receptacles D, it must pass under
the depending edges of the hoods D?-and then rise
over the riffles. It is evident thersfore that before

70

' heavier mineral can so pass over the riffles the stratum
of stch mineral niust attain a thickness equal to the

height of the rifffe. Whereupon if the mass tnelud-

ing the heavier concentrated mineral forming the 7§
“bottom stratum be made to flow forward equally, any

additions to the stratum of wncentmted mineral
must, force an equal amount forward beneath thie hood
D? over the riffie D7 and into the rvc{*ptarle D, while,
the lighter pmtmm constititting the waste bﬂﬂd and 80
eangite being borne up l)y the heavier material, will ™, i
arrted forward over the hoods to the tatl fﬂr»furdler |
treatment. Three or {our rifies constructed as de-
seribed will be sutherent o extract all recoverable.
values m ores or sands of ordinary occurrence, but to
provide agalnst possible loss of porttons of the hghter
mincral and subject the samne to further ire eatment, I -
provide a riffle D% which 18 placed at the lower or
tail wide of the n}wnmu‘ a’ next to the tail of the washel'
and it purpese is to dameor obstruct the ﬂow of thf:{
bottomn. stratum’ of the mineral and J,IldB that have
passed the first named riffles, and_cause the same to
flow inte the rec vptaolu D. Thest ree vpttwles D are -
provided in their bottoms with discharge valves or
gates d und also with flexible water supply. pipes &,
leading from a main or pipe & and provided Wlt,h -
suttable valves ¢*.  The operator inay withdraw from
this last receptacle D, through its gate ', the Temain-
ing unconcentrated portions of mineral together with
a limited quantity of the heavier nou-minéral sands:
for retreatment upon machines adapted to the re-
covery of the valuable mineral of that clags. - |
The operating mechanism will nmpart a humpmg m: *-
jgrking motion to the washer and cause the concer -
trates lying next to the floor to slide forward at each 105
throw, jerk or bump of the washer under Lhe hood and |
over the rifle as above deseribed. |
In operation, the water -and the upper and lightmr
stratum- of gangue will travel much faster than -the
lower stratun and in‘an open top washer the finely di-
vided or slimed mineral will float near or upon the sur-
face of the water and is thus carried out with the waste
so that it is necessary in such washors to place the samie

hye ¢

. R
i

11¢

Cnearly o quite level inorder that the flow may be sufli-
Ceiently slow to give suflicient thme for the finer parti-

115
clos o settle, but this chuses the coarser sands, which
are kept partially =uspended by the oscillation of the

to muove forward oo slowly and so reduee the

To overcome such objee- -

120

washer,
capacity of {he muchine,
tlong and secure imporiant additionad advaviages when
treating ores containing an exeessive proportion of
lincly divided or slimed ores; I close the top of my
washier and arrange s tabular intake or head ol an
angle so that it projects above the body of the washer
about. two feet amd also elose and incline the iail end
as before described. By this construetion, when thie
washer 18 i operation with the body portion at about
a level, the body portion will at all times be f; fed
with Howing waler confined by the cover w h.,:-’n Iy
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head portion will force the aar_ids._ighrough the level
body portion and out over the elevated tail or dis-

charge end. Instead of floating on the surface there-
fore, the finely divided or slimed minerals will settle
to the bottom and combine with the coarser mineral of
its kind while the wagte material will be forced rapidly
forward to the discharge by the pressure of water.
This finely divided or alimed mineral, however, has a
tendency to adhere marﬁ‘tenacmus]y to the floor of the
washer than the coarser mineral, but this deficiency is
overcome by means of the sha.llow water chest or tank
A* and the tubes dépending therefrom as water under
pressure may be introduced close to the bottom of the

washer throughout its entire area to gently agitate the

adhering slimes upon the floor and render them sus-
and the flow of water therethrough. =~ °

" The washer may be constructed of wood or other
suitable material and its dimensions may be consider-
ably varied according to the material to be operated
upon. The bottom may be flat as in Figs. 1 and 2, but
it may be concaved as in Fig. 3 in which event the
rifile D7 and hood D?® will not extend across the entire
width of the floor, but will be narrow and located in the
lowest portion of the fioor.

In order to discharge the concentrate as rapidly as it

accumulates in the receptacles D, but so that none of-

the feed or wash water will be allowed to escape into
the receptacle with the concentrate, the gated isopened

sifliciently to permit the discharge of the concentrate -

as raptdly as it forms and a sufficient quantity of water
from pipe d” 18 admitied into the receptacle in sufficient,
volume to keep the lLCEpt‘L{ le filled and in addition
{ill the gate.

sShould more water be allowed to flow into the recep-
tacle D than can pass out through the gate, the excess
would rise and flow up into the body of the washer with-
out interfering with the concentration or discharge of
the mineral into the receptacle D, This is also true in
regard to the last receptacle next to the tail.

Tt will be understood that by “tubular body adapied
to be filled with water’” as used in the claims, T mean
that the said body or sluice is closed at its top and that

- the ends are likewise closed or raised fromy the bottom

1
e {
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~the level of the upper internnl surface
by the tubular hody 1s mmaintalned. completely filled with

in contradistinetion to an open top trough open at its
ends.

What 1 claim is— el

1. An ore washer or concenirntor comprising *n}mfixun-
tally disposed tubular body, having its head end extended
upwardly above the top of the body to give the proper
head to the water and ore Ted thereln snd having s op-
postie or tall end closed and provided with an outlet for
the waste material and waler at its upper portion nhove
of the body ; wherve-

witter, und, air contact with the econtents avoided, nnd
means for imparting a longitudinal reciprocating move-
ment to the tubular body aduapted to cause the concentrate
to move toward the tull end of the body.

2, An ore washer or concentrafor mm[ulﬂlng R horizon-
tally dlsposed tabular body, having iis head end extended
upwardly ahove the top of the bhody to glve the pProper
head to the water and ore
posite or tail end closed and provided with an outlei for
the waste material and water at its upper portion sthove
thie level of the upper Internal surface of the bhody ; where-

B

ted therein and having its op-

by the tubular body is maintained completely filled with
water, and air contaﬁt with the contents av{ﬂdeﬂ means
for autnmn‘ricullv eﬂ.’ecting a continuous discharge of the
concentrate through the boitom of the bLody. and meaus
for imparting a longltudinal reciprocating movement' to
the tubular hody adapted to cause the mncentl ate to move
toward the fail end of the body.

3. An ore washer or concentrator comptising a horizon-
tally disposed -tubular body having its head end extended
upwardly alove the top of the bodv to give the proper
head to the water and ore fed therein, and having its op-
posite ‘closed end provided with an outlet for the waste
material and water at its upper portion above the level of
the upper internnl surface of the body; whereby sald tubu-
lar body is maintained completely filled@ with water, and
air contaet with the contents avoided ; the bottom of the
body having a discharge opening for the Concentrates, n
riffle at the head side of the discharge opening, a hood

over the sald-opening and riffle, a receptacle below anid

opening, a discharge ‘valve or gate for sald teceptacle, a
water supply for snid receptacle to admit water thereto
under 1119&*;111'9, and means for imparting. Iongitudinal re-
ciproeation to suld body aﬁupted to feeﬂ the concentrate
toward snid. receptacle, -

4, An ore washer or concentrator comprising a horizon-
tally disposed tubular bndv having its head end extended
upwardly above the top of the body to give the proper
head to the water and ore fed therein, and having its op-

posite closed end provided with an outlet for the waste

material and water at its upper portion above the level of
the upper internal surface of the bhody ; whereby gaid tubu-
Iar hody 18 maintained completely ﬂlled with water, and

- nir contact with the contents avolded ; the bottom of tlle

i

body having 4 dircharge opening for the {*ﬂnceutrﬂteq. :: ]

- riffle at the head slde of the discharge opening, a ‘hood
over the said opening and riflle, a8 recepiacle below said |

opening, a ‘discharge valve or gnte for sald receptacle, &

water supply for said receptacle to admit water tllheretoll'f
under pressure, an integral water chest on the upper side
of the hody, tubes leading [rom the chest to near the floor

of the body, and means for inmparting a longitudinal reﬁip-
rocation to said body adapted to ft‘P{l the concenty nte to-
wnul snid receptacle,.

. An ore washer or mnventmtﬂr comprising a horizon-
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tnlly disposed tubnlar body having its head end extended -

upwnrdly above the top of the ‘body to.give the proper

head to the water and ore fed therein and having its op-

posite or_tall end elosed and provided with an outlet for
the waste materin! and@ water at its upper portion ahove
the level of the upper internal surface of the body ; where-
by the tubular body is maintnined completely filled with
water, and afr contact with the contents avolided, menns
for collecting and discharging the concentrates, springs at
the ends of the tubular body, meiins for moving the tubu-
lar body jn the directlon of its head agalnst the action of

116
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rald springs and suddenly releasing It, and a bumping

mechanism at the head end of the tubular body. .

G. An ore washer gr concentrator Lumprising & horizon- .

tally disposed tubular body -having its head end extended

upwardiy above the top of the body to glve the proper

head to the water and ore fed thereln nnd having at its

opposite or tail end an outlet for the water and waste
material nbove the level of the upper internal surfice of
thie body ; whereby safld tubular body iz maintained com-

pletely filled with water-and air contact with the contenta
avoided, means in the bottom of the tubular body for dis.
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charging the concentrates, a water chest forming the top. -

of 1he body and having discharge tubes extending down
close to the floor of satd body and means for hmpurting a
longitudinal reclprocationgto the body ndapted to fef-a the
coneentrates toward the fadl end,

In testimony whereof 1 ulll\: my signature in prﬁsence nf

iwo wilnesses,

| * ENOS A, WALL.
Witnesses co.

CGro, 11 MMvans,

if. 1. HTowaun, Jr.
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