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To all whom it may concern :
Be it known that I, Jorx H. WiLHELM, of

Denver, in the county of Arapahoe and State

of Colorado, have invented certain new and
useful Improvements in Ore-Separators; 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 ars to

‘which 1t pertains to make and use the same.

My invention relates to that class of sepa-
rators the operation of which 1s based upon
the fundamental principle of gravitation,and
which are designed to be employed in the ex-
traction of mineral from the auriterouns débris
of placer-mines,and from all classes of pulver-
ized free-milling ores. | |

The operation of separating mineral upon
the gravity principle from débris or ore would
be a comparatively simple one it all the par-
ticles thereof were indepenient of each other

and equal in size. In practice, however, this

condition of affairs is never found, for the dif-
ferent particles not only vary in size, but also
they are often bound together in small masses,
which must -be disintegrated before the par-

* ticles of mineral contained in them ecan be

climinated and saved; and inasmuch as par-
ticles having different atomic densities, but
which are equal in mass-weight, fall together
and arrange themselves in the sawne strata, it
must e apparent that an apparatus designed
to automatically effect the stratification of dé-
bris or ore according to the atomic density of
the constituentparticles thereof mustbeadapt-
ed both to so agitate and break it up that ev-

‘ery particle will be free to fall independent of

all other conditions than its density, and to

mechanically stratify such particles according
‘to their density and without regard to their

mass-welght., It therefore follows that a de-

~vice for extracting mineral designed to oper-

45

ate on this principle and to perform all neces-
sary manipulations automatically must. par-
take both of the characteristics of a separator
and of a concentrator. |

The object of the present invention, which

R embodies features .of both of the above-named

devices, i8 to provide an apparatus which shall
combine simplicity of constrnction, ease and
efficiency of operation, and durability in use

- economically operated withor without the aids
of water, mereuary, steam, or such other agen-
cies as changing circunmstances and conditions
may demand, and which shall have a capacity g
for the treatment of a large quantity of débris
or ore per dien. |

With these ends in view my invention con-
sists in the combination,with a circular cham-
ber, of a conveyer located within said cham- 6o

ber and counsisting of a spirally-coiled perfo-
rated plate. | |

My invention further consists in the combi-
nation, with a circular chamber, of a cage of
rods extending horizontally through it, and a 65
conveyer winding spirally through the cham-
ber and provided with perforations adapted
to receive the rods of the cage and hold them
1n position.

My invention further consists in the combi- 70
nation, with a circular chamber, of a conveyer
consisting in a flat metallic plate coiled to
form a conical structure within the chamber.

- My invention further consists in the combi-
nation, with a circalar chamber consisting of 4z
two conical shells, of a mineral-receptacle lo-
cated between said shells, and ascreen adapted

to isolate the cirecular chamber from the min-
eral-receptacle, and consisting in a perforated
concaved annular plate provided with elon- 8o
gated slots extending from its central portion
toward each edge. |

My invention further consists in the combi-
nation, with a circular chamber consisting of
two conlcal shells, of a concaved screen join- 8z
1ng said shells and a series of horizontal dash-
ers located just over it. o

- My invention further consists in the combi-
nation, with a circular chamber consisting of
two conical shells, of a mineral-receptacle lo- go
cated between said shells, an annular plate di- ~
viding the said receptacle into two chambers,
and a screen consisting of a perforated anna-.
lar plate provided with elongated slots and
adapted to isolate the mineral-receptacle and o
circular chamber, and elevators consisting of =
plates secured to the outer peripheral face of
the said screen. - SR | |

My invention further consists in the combi- -
nation, with a mineral-receptacle, of a plate di- 100
viding it into two chambers, counical passages

with an adaptability to be successfully and | inserted in said plate and adapted to admit
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mineral and débris from the apparatusinto the | and which isadapted to retain only the largest
bowlders associated with the material being

mineral-receptacle and to return débris only
into the apparatus, and an inclined plm.e lo-
cated below sald passages.

My invention farther consists in the combi-
nation, with a mineral-receptacle, of an annu-
Jar plate secured to one wall of the said recep-
tacle and extending in downward inelination
to the opposite wall thereof.

My invention further consists in the combi-
nation, with a mineral-receptacle, of an annu-
lar plate secured to one wall of the said recep-
tacle and extending in downward inclination
to the opposite wall thereof}, and alternating
perforated flanges and stirrers secured to ’[hb

~under face of Smd plate.

My invention further consists in the combi-
nation, with a circular chamber consisting of

two comml shells, of' a water- chdmber loca ted.

adjacent to one of said shells.

My invention further consists in the wmbl-
nation, with a circular chamber consisting of
two conical shells, of a water-condnit consist-
ing of a pipe coiled into the form of a cone, the
base of which is placed adjacent to one ot' the
shells of the said chamber.

My invention further consists in the combi-
nation, with semicircular bearings provided
with horizontal arms, of brackets to receive
the latter, secured to the frame-work in which
the apparatus is mounted, a shaft jonrnaled in
theouterendsofthesaid arms, and an eccentric
and straps, or the equivalent thiereof, connect-
Ing said shait and brackets.

My invention further consists in certain de-

tailsof construction and combinations of parts,
as will hereinafter be more fally deseribed,
and pointed out in the claims.

In the accompanying drawings, Figure 1 is
a vertical section of an ore- bepamtor construet-
ed in accordance with my invention. Ifig. 2

15 a sectional view taken through line X X of

I'ig. 1 and looking toward the mouth of the
apparatus, the pipes vV shown 1n this figure be-
ing in elevation, with the exception of two,
which are represented in section., Ifig. 5 is a
plan view. Ifig. 4 1s a view in end elevation;
and IMigs. 5 and 6 show detached views of the
braoketb in which the horizontal arms of the
bearings are supported. |

A and B representtruncated cones, the bases
cf which are adjacent to each other, the re-
ceiver thereof being formed by the cone C, lo-
cated within and 1)r0Je(,t111g from tue smaller
end of the cone A.

A mineral-receptacle, D, situated between
the cones A and B, 1s formed by the appro-
priation of a portion of the base of the cone A,
and by an angular chamber formed by the
plates It and I‘ bolted together and to the
flanged bases of the sald cones.

The first gradation or sizing of the débris
or ore is effected by a cage of rods, which ex-
tends horizontaliy through the center of the
apparatns from a point within the receiver C

to about midway of the length of the cone B, | coarser gravel with which the mineral 18 asso- -

treated. The forward ends of the rods G com-
posing the said cage are attached to the inner
peripheral face of the receiver C, while their
central and rear portions are inserted in per-
forations H formed at or near the center of the
spirally-coiled plate constituting the conveyer
I, the office of which is twofold in this capac-
ity, for 1t not only sustains the said rods in
their proper relative positions, but also per-
forms the function of a vehicle in transporting
the bowlders through thesald cage audin dis-

~charging them upon the plane of' the cone B.

After reaching this point the transit of the
bowlders throunh the apparatus 1s completed

without the action of the conveyer, which car-

ries thein to the discharge end of the cone I3,
where they are ejected “from the machine by
the ejector J; but, if desired, the rods may be
converged and the cage e*zt_ended to the said
discharge end of the cone 3. T'he said ejector
J 1s cut away on its lower face, as shown at @,
the object of this configuration being to adapt
the ejector to exercise a screening function as
it lifts the débrisover the ledge N’. The said
conveyer I consists of a flat metalllc plate
coiled to form a cone-shaped structure, having
a cylindrical aperture, K, extending axially
through it. 1t is sustained in position with
its base adjacent to the base of the receiver C
by attachment to the water-conduit and to the
inner peripheral faces of the cones A and B,

from which latter it should be slightly elevated

to permit the gravitation of all of the finer par-
treles of débris or ore toward the mineral-re-
ceptacle D, and to allow the water or other
flunid aid totheprocessofthemachine,whensuch
anxiliary agencies are used, to flow toward the
chamber L. This result may be effected by
mounting the conveyer in low stools or sup-
ports secured to the inner faces of the cones,
or by cutting sections of its edge away, leav-
ing occasional flange-like projections adapted
to be bolted directly thereto. Asan additional
feature of construction, permitting the freecir-
culation of wafer throngh the apparatus, the
conveyer is provided with numerous smail per-
forations, M, which extend a short distance
above its water-mark. In the drawings the
whole width of the conveyer-plate is shown as
being perforated, and although sauch a con-

‘&,tI‘ULHOH is not necessary, in the event of the

employment of steam 1t Will perhaps effectn-
ate its more perfect distribntion throughout
the machine, and thus exercise a S:;‘Llutdry 111-
fluence over its operation.

- The second gradation of the débris or ore is
effected by the screen N, which consists of an
annular concaved plate arranged to 1solate the
mineral-receptacle D from the chamber in
wiich the other devices directly connected
with the gradation of the débris are located.
The said sereen is provided with numerous per-
forations, O, adapted in size to prevent the
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ciated from passing thrdugh them into the | of mineral from this chamber is formed by the

chamber P next below. It is also provided

. with several elongated slots, Q, which extend
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from its concaved center toward each edge,
and which are designed to admit to the cham-
ber nuggets of mineral too large to pass
through the perforations O. These slots, how-
ever, are not large enough to allow the passage
through them of gravel or massed débris.
Broad dashers R, located at right angles to
and just above the screen, are situated in the
chamber formed Dbetween it and the cage of
rods. The function of these dashers is to agi-
tate the water and débris or ore, and to force
the finer and denser particles thereof through
the screen. In instance of the use of an amal-
gamator they will be found particalarly effi-
cient in bringing every particle of mireral in

contact with it.

Small elevators S, secured to the outer face
of the periphery of the screen N, are designed
to restore to the chamber above it all of the
gravel and other similarly light particles of
débris which fall through the numerous per-
forations, O, of the said screen and into the
mineral-receptacle. Theseelevators are equal
in length to the length of the slots Q, with the
rear walls of which they coincide. In width
they should be broad enough to extend suf-
ficiently far into the chamber P and its con-
tents to disengage the light npper strata of
gravel irom the underlying strata of mineral
without disturbing the latter. As the appa-
ratus revolves in the direction of the arrow ¢
the surface material gathered by the said ele-
vators will pack up in front of them and rise
through the slots @ into the chamber above
tbhe screen N, and thence be carried by the con-
veyer L up the plane of the cone B and dis-
charged from the smaller end thereof.

The lower wall of the chamber P consists of
a concaved plate,l’, concentric with the sereen
N. It is imperforate, save only at points near

its center, where 1t is provided with holes U,

adapted to receive the smaller ends of a series
of conical pipes, V, tangentially inclined to
1ts periphery, and projecting downwardly into
the mineral-chamber D, one funection of the
sald passages being to continually agitate the
contents of thesaid chamber. Inclinedor coni-
cal rims X, located within the conical passages

- U, are designed by producing a strong down-

)
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ward current of the water to draw the 1ich
underlying strata in the chamber P into the
chamber D, constituting the mineral-recepta-
cle proper. Irrespectiveof thisfunction, how-
ever, these rims do valuable work in prevent-
ing the escape of mineral {rom its final reposi-
tory by forwing, in conjunction with the coni-
cal passages V, pockets Y, into which any of

the particles of mineral associated with the

gravelly portions of the débris or ore being
ejected from the said chamberthrough the said

rims gravitate, and hence descend into the

lower portion of the chamber D; but by far

inclined plate Z, which is concentric with the
screen N and plate T, and which has its ele-
vated end secured to the cone A, Itsfreeend
extends 1n downward inclination nearly to the
opposite wall of the chamber, leaving only a
small passage-way to the apartment beneath
it, from which compartively little mineral es-
capes. In order, however, to eject any débris
or ore which may so far elude the process of
the apparatus as to reach thislow point, eject-
ing devices consisting of alternate perforated
flanges B/ and stirrers C/ are secured to the

‘under face of the plate Z. The flanges B’ are

of triangular form, and secured and soarranged
with reference to the said plate that they form
inclined planes adapted to elevate the débris
over the edge of thig plate Z, and thus bring

~the débris within:the-influence of the conical

passages V, one officaof which is, as before
described, to gather thesarface material which
has gravitated into the mineral-receptacle and
return 1t to the chamber P, from which it is
lifted into the chamber within which are ar-
ranged the dashers R by the elevators S. The
object of providing these flanges with perfo-
rations is to allow the water in the chamber D
to pass them without being greatly agitated
thereby, thusaccelerating the subsidence of the
float-gold and seum ore which itholdsin suspen-

- S1on.

The stirrers C’/ are designed to prevent the
débris from packing in the mineral-chamber.
They also act in concert with the flanges B/ in

alding them-to effect the final gravitation or

separation of mineral from the débris, as just
above described. The door through which
the mineral is withdrawn from the apparatus
may be of any suitable construction, and, if
circamstances render 1t necessary, it may be
provided with a lock. In the drawings itis
shown as being located at the lowest point of
the mineral-receptacle, and as consisting of a
disk, D/, held in position by a set-screw, E/,
working in a removable plate, I/, the oppo-
site ends of which are adapted to be received
in slots G’ formed in the depending Iugs H'.
Having thus described the different devices
by meauns of which the débris or oreis graded
or sized and those by which its mineral is
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eliminated, I will now turn to the considera-

tion ef those devices which are designed with
especial reference to the employment of water,
steam, mercury, or other aids to the operation
of my improved apparatas.

It 1s here proper to observe thaté althouglh
my apparatus 1s eminently adapted to be used
In prosecuting the strictly dry process, grant-
Ing, of course, that the material treatedisper-
fectly free from moisture, I prefer to employ
water when it can be obtained, for the reason
that theparticles of mineral which tenaciously
adbere to the débris can bemore readily sepa-
rated therefrom by the aid of water than
without it. The wet process has not, however

the most efficient safeguard against the escape + much more preferable, always been practica-
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ble on account of the great quantity of water | the rofary water-current produced by the mo-

required tocarry it on. Again, when the water-
supply 1s amply abundant, it 1s seldom avail-
able in working quantities, unless stored 1 ex-

g pensive reservoirs, excepting during the wet
season. ‘In surmounting these difficulties 1
~have perfected a plan of making a small quan-
tity of water suffice for the treatment of alarge
(]u.?tl’ltlt} of material. It consists in using the
same water over and over, supplying to it only
such small quantities as ard needed to com-
pensate for that which 1s absorbed and carried
away by the débris. In this way 1 am not

10O

only enabled to employ the wet process at a

comparatively light expense for water, but 1n
view of the small quantity used I can readily
heat it, and thus inerease the efficiency of the
machine andcontinue ifts operation during the
oreater partof the winter season.,  Aside from
these important considerations, there 1s yet an-
other, in that by avolding any direct discharge
- of water from the machine I save the scum
and float mineral, which generally eludes the
processes of ordinary ore-separating ap-
paratus, as 1t requires 1n beingsaved not only
special devices therefor, but also more than
ordinary time for its bubsulu]u,

The three most prominent elements in my
water system consist of a water-chamber, 1,
a water-conduit, I, and a sapply-pipe, J’.

The water-chamber aforesaid is formed by
a screen, I/, which consists of a perforated
annular [}ldt@, and which connects the inner
endofthe cone Cwith thecone A. To give
oreatest possible protection to the said | seree
it is desirable to have the extreme inner ml{l
of the cone C extend beyoud it for a suitable
distance. Dashers L/, secured toand atright
ancles with the screen, operate wlhen the ap-
paratus is revolved to create a channel in the
“débris, and thus allow tlie water to flow freely
through it toward the screen, and also to pre-
vent the latter from becoming clogged.

The water-conduit I, consisting of a hollow
metallic pipe coiled, like the conveyer 1, in an
opposite direction from that in which the ap-
paratus is rotated, extends rearward from the
water- ('h"nnber, 11110 which one end 1s 1nserted,
to any desirable poiut within the cones, the
same being fixed by particular circumstances.
In the accompanying drawings it is shown as
extending very nearly to the dmdlm ge el of
the appamtus, whereitisarranged to 1}10']th a
strean of wateroutotheascending planeof the
coneB. Thiscurrentof water will mewtmid O] -
posethedébrisbeingelevated by the conveyer I,
and will wash the same back to the screen N,
The water-chamber L, being located below the
water-line of the apparatus, is Kept constautly
full, so that the condait will take up a new
supply from the chamber and discharge 1t, as
described, once in every complete revolution
of bhuna@hlue thus repeatedly reusing the wa-
ter. Again, tms stream of water b(,mg:; Pro-
65 jected from the rear end of the conduit with con-
' siderable force will give
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the '
“any desired manner.

e additional impulse to |

tion of the apparatus.

The annular ledge N/, 1n which the eJector J
1s mounted, 1s located TOI‘V near the smaller
end of the (,one B, and fulfills the twotold funec-
tion of prwentmg water from splashing out
of the apparatus and of retaining therein the
finer portion of the débris until an opportunity

“has been given to any particles of mineral con-

tained in 1t of gravitating back to the screen N.
The cenduit exercises an important function

in saving fleat-gold, in that by slightly de-

pressing the forward end of the apparatus
such tloating mineral will readily find its way
into the water-chamber L, when it will be taken
up by the conduait and carried rearward and
discharged into the machine, and a portion of
it*at least precipitated into the mineral-recep-
tacle. If the mineral 1s especially difficult to
save, the conduit should be arranged to dis-
charge the water directly upon the scereen N,
thus projecting the mineral into the chamber
D with considerable force. In this last-men-
tioned position of the conduit the action of
the water in cleansing tbe mineral-receptacle
of surface material will be particularly valuable
in treating many kinds of débris and ore.

In view of the impulse given to the circuia-
tion of the water by the condmt 1t will greatly
favor thie amalgamating process bv bmmmg all
of the lighter pﬂlllblt‘a of mineral, and par-
ticaiarly float-gold and scum ore, in coutact
with the mercury when the latterisased. The
said conduit may be sustained 1n position in
in the drawings 1t is
represented as eucireling the cage of rods.

The construction within described may be
simplified by dispensing with the screen LS
where the size of the machive permits a suf-
ficient surface on the end of the conduit ad-
jacens to the water-chamber to be perforated
and lie in the water above the débris, so as to
gollect and conduct to the rear of the appa-
ratus comparatively clean water. - In this case
a sereen should inclose the extreme
conduit. Still more radical changes may be
effected by providing the conveyer Vitself with
a closed spiral chamber adapted to perforin
all of the funections of the conduit. |

Water in sufficient quantities to compensate

for that absorbed and lost 1n the debris is sup-
nlied to the apparatus through the perforated
pipe J/, the outer end of which is secured to
a fixed support located at asuitable point with-
out the cones. Its inner end, which 1s pro-
jected to any desired distance 1nto the aper-

ture I, formed, as before described, in the cen-

ter of the conveyer-spiral, 1s supported in the
ring O/, fastened to or made integral with the
rod, P’ secured to the conveyer, or to any other
point within the apparatus. 'The outer end of

the said pipe 1s counected to the water-reser-
voir{)’ by a suitable conduit, in which a stop-
cock, I/, regulating the amount of water sup-
plied to the pipe J/, is located.

When the apparatus is adapted to . have a
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horizontal as well as a rotary movement im- | the cones ‘it accelerates the subsidence and

parted to it the outer end of the perforated | stratification of the débrisor ore within them,
pipe should be supported by devices fastened | and by thus enabling the machine to be act |
tosome part of the machine which moves hori- | nated more r: lpldly increases 1ts facility for 7o
g zontally only,and, further,the said pipe should | treating material, which is, on account of the
- Dbe connected with the reservoir ' by a flexi- comparatively small amount of mineral con-
ble conduit, 17, as shown in I‘ibh. 1 and 4 of | tained in a cubiec yard of the débris, a very im-
the dmwmgu portant featare of my apparatus. |
The pipe J/ 1s adapted to be used not only The pivotal arms 1% only one of which is 4z
to for the introduction of water into the appa- | shown in the drawmgs, are designed to sup-
ratus, but to introduce steam thereinto also. | port the bearings W/ in the rotary as well as
When used for the latter purpose its conduit | in the horizontal movement of the cones., They
should be detached from the water-reservoir | may be attached to the cross-pieces J?, as
and connected to a generator of steam. The | shown, and play in the lower faces of the smd 8o
15 pipe J’ also suffers some slight variation 1in bearm%, or, Instead, they may be attached to
form in changing ifrom one of 1its twotold uses | the same ﬂI]d play iu ‘the cross-pieces., The
to the other. If employed to supply water to | former method is the more favorable to trans-
the apparatus, its perforations should be con- | portation; but the latter is preferable, for after
fined chiefly to its rear end, while on the other | the machine is set up the said arms can be 8z
20 hand, if 1t is to serve as a conduit forsteam, its | more readily oiled than if :lttd(}htd to the bear-
lower face should be pierced throughout its | ings.
entire length. As a substitute for the arins, a cross-beam,
The smaller ends of the cones A and B are | K?, and a roller, 1%, (indi¢ated in the drawings
encircled by guide-rings U/, which have bear- | by dotted]mesi) may be employed. Kither of go
25 ings in deeply-grooved rollers V/, journaled at | these devices may be resorted to when the
suitable points in the semicircular bearings | bearings, by reason of great weight within
W, | - { the cones, require additional support.
Annular flanges X/, secured to the extreme Inasmuch as the deseription of my improved *
ends of both cones A and B, serve toguard the | separator has been fully interspersed with its gs
30 bearings W’ and prevent dtbllb from falling | modus operandi, an exposition thercof will not
into and clogging them. be necessary, save only to remark that when
Rotary motion 1s imparted tothe apparatus | the machine is being opemted the inflow from
‘through a pinion, Y/, meshing with a pinion, | the perforated supply-pipe should be sufficient
Z/, encircling the mineral-chamber. The pin- | to sustain the water at a level several inches 100
35 lon Y/1s mounted upon a shaft, A? journaled | above the level of the material being treated.
in the extreme ends of the horizontal arms B2 | If mercury is employed, it may be thrown into
of the bearings W’. DMotion may be imparted | the mouth of the eylinder, or it may be intro-
to the said shatt through handles C? orit may | duced thereinto through the water- supply
be actuated by power transmitted to it from | pipe J’, or one of blmll"ll‘ construction. 105
40 any suitable motor. | | The peculmr adaptation of the appamtus to
In order to angment the effectiveness of the the successful prosecution of the gravity. pro-
machine, and to aid in particular its action | cess by automatic mechanism is clearly appar-
where the strictly dry process is being em- ent from the drawings. |
ployed, and when the character of the mineral | The devices for grading the débris and for rio
45 or debris, or both, renders their separation ex- | immediately discharging the larger portions
tremely ditficuit, I provide each machine with | thereof from the cones greatly facilitate the
devices adapted to impart to it a horizontal opemtmn of subjectfing the finer and gold-con-
movement in addition to 1ts rotary motion,and | taining portions to repeated lﬂlt&tloll
to be used or not as circamstances may dic- The converging inclined planes of the cones IT§
so tate. The devices consist in eceentries D2, at- | A and B, the concaved form of the sereen N and
tached to the shaft A?% in straps E? and in | the plate T, and the position of the mineral-
brackets 2, provided with rollers G* and se- | receptacle D and the character of the devices
eured to the frame-work of the machine. The | inclosed in it are all particalarly adapted to
horizontal arms IB? of the bearings W’ are re- | save every particle of mineral. The current 1zo
55 ceived within and rest upon the rollers of the | from the rear end of the water-conduit, which
said brackets, which brackets are also pro- | meets and opposes the mass of débris ascend-
vided with projecting pins H?, adapted to be | ing toward the discharge end of the cylinder,
engaged with the forward ends of the eccen- | will also save any mineral that tendsto escape.
tric-straps E° When these conncctions are The relative disposition of the dashers also 123
6o effected and the shaft A?is actuated the cones | deserves attention. Their particular function
~ will not only berevolved in their bearings,but | is to throw up the débris and ore to obtain the
also moved horizontally by reason of the re. | most perfect stratifications ofit, according to
ciprocation of the latter in the brackets K=, | thedensity ofits particles, thatis possible. The
caused by the rigid connection between them dashers also, by disturbing the débris, operate 130
65 and the eccentrlc_s. The value of this horizon- | to facilitate the percolation of water throughit.

tal movement lies in the fact that by jarring i In order to obtain the best results they are
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sufficiently separated to insure an inferval be-
tween their successive actions long enough to
permit the débris to subside after being thrown
up by one dasher before 1t 1s disturbed by the
one next behind it.

The machines should be rotated as rapidly
as consistent with their effective operation in
saving mineral, which will depend to a great
degree upon the character of the material
being treated,

The machine may be constructed of cast or
of sheet iron, or both combined ; but I prefer,
especially for the devices in the mineral-recep-
tacle, malleable cast-iron. When chemicals
areused thatare liabletocorrode the iron those
partgof themachine which are exposed to such

corrosive action may be made of glass or of

other suitable material.
Aside from those changes which must be al-
lowed for to meet the requirements caused by

. the oscillation of the ordinary practical condi-
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tions, there are many other changes which
will be often mecessary to adapt the machine
to treat different kinds of débris or ore.
character thercof renders the elimination of
its mineral easy, and water can be obtained,
the devices in the mineral-receptacle can be
for the most part dispensed with. On the
other hand, if the débris is in a very finely
comminuted state, the cage of rods and the
screen N will be unneccessary. |

In machines designed particularly for use in
placer-mining districts, where nuggets of min-
eral occur in the débris too large to pass
through the elongated apertures in the screen
N, the latter should be provided with suit-
able doors for the withdrawal of the same. In
such cases, also, the location above the sereen

N of an inclined plate similar to the plate 4

will give additional security against the es-
cape of mineral.

Again, I donot wish toconfine myself to any
particular construction of conical passages or
rims, or to any one method of securing them to-
gether, as I consider any structure having es-
sentially the same form or characteristics as
that shown in the drawings as falling within
my invention. 1 would therefore have it un-
derstood that I do not limit myself to the ex-
act constructionshownand described, but hold

myself at liberty to make such slight changes

and alterations as fairly fall within the spirit
and scope of my 1nvention.

I do not ciaim in this application the comDi-
nation of two ¢ylinders whose inclined planes
converge to form a central orinterposed cham-
ber; neor do I claim broadly the combination,
with two conical shells, of dashers arranged
within said shells. Thesefeaturesof construc-
tion, together with many details of form and
%rrangement are embodied 1In a separate ap-
plication filed by me June 24, 1881.
ter covers a separator constructed “and oper-

ated upon substantially the same plan as the

hereinbefore-deseribed machine. I therefore
wish to be understood as retaining fo myself

the exclusive right to all parts shown, but not |

The lat-

If the |
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claimed in the said application filed June 24,
1881, but claimed in the present dpphcatlou.

Havmﬂ'{ull) deseribed my invention, what I
claim as new, and desire to secure by Letters
Patent, 18— |

1. Iu a mineral-separator, the combination,
with a circular chamber, of a cage of rods ex-
tending horizontally th ruugh 1t, aud aconveyer
winding spirally through the chamber and pro-
vided with perfomtioxls adapted to receive the
rods of the cage and hold them in position,
substantially as set forth.

2. In a mineral-separator, the combination,
with acirenlarchamberconsisting of two coni-
cal shells, of a conveyer consisting of a flat
metallic plate coiled to form a conical struct-
ure, which is placed with its base adjacent to
one of said shells, substantially as set forth.

5. In a mineral-separator, the combination,
with a circularchamber consisting of two cont-
cal shells, of a conveyer con31st1ng of a perfo-
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rated metallic plate coiled to form a conical

structure, having an open ¢ylindrical aperture
extending axi'ally through 1it, said structure be-
ing placed with its base adjacent to one of said
shells, snbstantially as set forth. . |
4. In a mineral-separator, the combm&tmn,

with a circular chamberconsisting of two coni-

cal shells, of a miueral-rec'e',ptacle located be-
tween said shells, and a sereen adapted to iso-
late the circular chamber from the mineral-re-
ceptacle, and consisting in a perforated con-
caved annular plate provided with elongated
slots extending {from 1ts central portion toward
each edge, substantially as set forth.

5. In a mineral-separator, the combination,
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with a circular chamber consisting of two coni-

cal shells, of 'a concaved screen joining said
shells and a series of horizontal dashers lo-
cated within the screen, substantially as set
forth.

6. In a mineral-separator, the combination,
with a circular chamber consisting of two coni-
cal shells, of a mineral-receptacle located be-
tween saild shells, an annular plate dividing
the said receptacle into two chambers, a screen
consisting of a perforated annular plate pro-

vided with elongated slots and adapted to

isolate the mmeral receptacle and circular
chamber, and elevators consisting of plates
secured tO the outer peripheral face of the said
screen, suabstantially as set forth.

7. In a mineral- separator, the combmatlon,
with a mineral-receptacle, of a plate dividing
it into two chambers, conical pipes inserted in
sald plate and adapted to admit mineral and
débris from the apparatus into the mineral-re-
ceptacle and to retarn débris only into the ap-
paratus, and an inclined plate located below
said cones, substantially as set forth. |

8. In a mineral-separator, the combination,
with a mineral-receptacle, of an annular plate
secured to one wall of the said receptacle and

“extending in downward inclination toward the

opposite Wdll thereof, substantially as set
forth.

9. In a mineral-separator, the combination,
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with a mineral- receptacle, of an annular plate | that end of the pipe which terminates at the

secured to one wall of the sald receptacle and
extendingin dow nward inclination toward the
opposite wall thereof, and a series of flanges

secured to the under face of said plate, sub-

- stantially as set forth.

10

10. In a mineral-separator, the comblmtlon
with a mineral-receptacle, of an annular plate
secured to one wall of the said receptacle and
extending in downward inclination toward
the opposite wall thereof, and alternating per-
forated flanges and stirrers secured to the un-
derfaceof smd plate, substantially as set forth.

11. In a mineral separator, the combination,
with a circular chamber consisting of two coni-
cal shells, of a water-chamber located adjacent

 to one of said shells, substantially as set forth.

20

12. In a mineral-separator, the combination,

“with two cones having thelr bases joined to-

gether, of a receiving-cone located within the
smaller end of one of the said cones, and a
screen adapted to form a water- chczmber with
the inner end of the receiving-cone and the

wall of the cone in which the same 18 located,
substantially as set forth. -

13. In a mineral-separator, the combination,

with a circular chamber consisting of two |

- conlcal shells, of a water-chamber located ad-

Jacent to one of said shells, a screen forming

30 the front wall of said water-chamber, and

dashers attached to the outerface of the screen
substantially as set forth.

14. In a mineral- -separator, the COIllblIl‘lthIl
with a eircular chamber consisting of two com-
cal shells, of a water-conduit consisting of a
pipe coiled into the form of a cone the ba,se of
which is placed adjacent to one of %md shells,

~substantially as set forth.

4.0

15. In a miuneral-separator, the combination,
with a circular chamber consisting of two com-
cal shells, of a water-chamber located adjacent
to one of said shells and a water-conduit con-
sisting of a pipe coiled into the form of a cone,

base thereof being inserted in the water-cham-
ber, substantlally as set forth.
16 In a mineral-separator, the combination,
with a cireular chamber consisting of two coni-
cal shells, of a conveyer consisting in a per-
forated plate coiled to form a conical struct-
ure, the base ot which 1is placed ad]:—lwnt to
one of said shiells, and a water-condnit consist-

1ng of a pipe coiled to follow the path of the

conveyer, substantially as set forth.

17. In a mineral-separator, the combination,
with a circular clnmber of a cage of rods, a
conveyer consisting of aJ coiled metallic plate
centrally pierced to receive the said rods, and
a water-conduit consisting of a pipe coiled
around the said cage of rods, substantially
as set forth.

13. Ina mineral-separator, the combination,
with two trancated cones havi g their baseb
joined together, of a ledge located just within
the end ot the cone whtch constitutes the dis-
charge end of the apparatus, and an ejector
mounted . said ledge and having its lower
edge cut away, snbstantially as shown and de-
seribed.

19. In a mineral- Sepmatm the wmbmatlon
with semicircular bearings provided with hOI‘I-
zontal arms, of brackets to receive the latter,
secured to the frame-work in which the ap
paratus is mounted, a shaft journaled in the

outer ends of the sqid arms, and an eccentric

and strap, ortheequivalent thereof, connecting
sald shatt and brackets, substmltla]ly as set

forth.

In testimony whereof 1 have signed this
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specification in the presence of two bubSCI‘Ib 80

ing Wltﬂ(‘S"‘aES |
JOHN 1. WILHELM.

Witnesses:
RomsT. D. THOMPSON,
M. S. BAILEY.
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