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No. 897,223.

Specification of Letters Patent.

Patented Aug. 25, 1908.

Application filed May 7, 1904. Serial No. 206,870,

To all whom 2t may concern:

Be it known that I, FrEDERICK K. McKIN-
LEY, a citizen of the Umted States, and resi-
dent of Guthrie, in the county of Logan,
Oklahoma, have m&de certain new and use-

ful Improvements in Ore-Concentrators, of

ication.

which the following 1s a speci

My invention 1s an improvement in con-
centrators for precious metals and for other

metals and minerals and 1s especially designed
for use in placer mining and for concentrat-
ing gold from dry, or almost dry material by
the application of air under pressure to said
material; or,1f desired, water under pressure
may be substltuted for alr; and the mven-
tion consists in certain novel constructions
and combinations of parts as will be herein-
after described and claimed. |

In the drawings, Figure 1 is a perspective

view of an apparatus embodying my inven- |

tion. Fig. 218 a vertical longitudinal section
thereof. I*lﬂ' 3 is a detail vertical section
showing the Feed from the lower end of the
inlet tube to the bottom of the chamber.
Fig. 4 1s a bottom plan view of the operating
head. Iig. 5 1s a detail cross section show-
ing the dlSGhELI‘G“e openings in the fluid dis-
charﬂe pipes. Fw‘ 6 1s a detail view of the
lower end of one of the agitating feeding pins.
Iig. 7 1s a detail horizontal section on about
line 7—7 of IFig. 8. Fig. 8 1s a detail side
elevation of the operating head, and IFig. 9 1s
a detall perspective view of the main frame.

Fig. 10 is a detail section showing the outlet

tube of the feed controlling devices closed.
Fig. 1118 a detail view of the lower end of the
1nlet tube showing the valve plate 1t sup-
ports and the slide for operating the outlet
tube. Ifig. 12 is a detail view of the outlet
tube, and Fw 13 shows a somewhat different
construction of feed mechanism.

By my invention I provide 1n connection
with a main frame having a concentrating
chamber open at 1ts upper end and the MOV-
able bottom which may be opened to dis-
charge the concentrates, an oscillating oper-
atmﬂ* head which pm]ects 2t its lower end
into the material within the concentrating
chamber and operates upon such material to
cause the tailings to rise and discharge out-

wardly over the top of said coneentra; ing: |

chamber to any suitable receptacle surround-
ing the concentrating chamber and the con-

I centrates of gold or other minerals to remain

or settle on the movable bottom which may
be opened to discharge such concentrates

- whenever 1n the operation of the apparatus
a sufficient quantlty of concentrates has been

accumulated.

In the operation of my machine successful
concentration is accomplished by the follow-
1ng steps 1n the operation in the order given.
First: The feeding of the properly prepared
gold or mineral bearlng material centrally to
the conical shaped bottom of the concentrat-
ing chamber, upon and around the apex of
said bottom, throuOh a central feeding tube.
Second: The feedmﬂ of the material out-
wardly from the _central feeding tube by
means of agitating feeding devices holding
the said material upon and close to the bot-
tom of the concentrating chamber, an 1m-
portant part of said feedlnﬂ devices bemﬂ the
delivery of air under pressure to the material
being fed at or near the point where said ma-
terial passes from the central feeding tube to
and under the feeding devices; the result of
saild feeding devices being to constantly feed
the material outwardly along the bottom of
sald concentrating chamber to and under the
mass of material in the open area or space be-
yond and surrounding the central feeding de-
vices and between the said feeding devices
and the wall or side of the concentrating
chamber. Third: The agitating of the min-
eral bearing material within the open area
between the feeding devices and the wall of
the concentrating chamber by means of de-
pending hagltators that extend into close

proximity to the bottom of said concentrat-

ing chamber, and by the delivery of air under
pressure at and info the bottom part of the
material within said area, loosening and
lightening it and causing the parts of said
material of the greater speclﬂc oravity to re-
main at and near the bottom and those of the
lesser spectfic gravity to pass upward, thus
producing a gravity separation of the valu-
able parts of the material from the waste
parts. Fourth: The exhaust or discharge of
the ‘‘tallings’” or waste material upwardly
and outwardly over the sides or walls of the
concentrating chamber.

As shown, the framing comprises a base A
having uprights B, which support the top

‘plate C, and the base 1s also provided with
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upwardly projecting lugs A’ having bearings |

for the shaft D to which 1s fixed the lever d
for opening and closing the hinged bottom
of the concentrating chamber presently de-
scribed.

The top plate Cis provided with a ball race
C’ receiving the balls on which turns the op-

erating head presently described, and such
plate C is also provided with Guldes C* m

which slides the rack C* which 1s given a re-
ciprocating motion by any suitable means
and 1s geared with the operating head pres-
ently (lescribetl and serves to oscillate such
head 1n the operatlon of the concentrator.

The top plate C 1s provided with a central
opening C* through which the depending por-
tions of the operating head are placed to
the position shown in Figs. 1 and 2, a for-
wardly projecting annular rib €5 surroundmo'
such opening C* forming a rail which aids in
oulding the oscillating movements of the
head, the head resting upon the balls E 1n the
ball race C” as best shown in Fig. 2 of the
drawings.

The conoentratmﬂ chamber I 1s supported
below the plate C by the hangers I, 1s open
at 1ts upper end and dlSCh&I’D'eS at such end
to the tailings trough G which encircles the

concentrating chamber and inclines toward

one side and communicates at such side with
the discharge spout ' as best shown in Ifigs.
1,2 and 9 of the drawings.

As shown, the hangers I are integral with

a ring f which forms the top of the concen-
trating chamber, the lower or cylindrical por-
tion f " of the concentmtmﬂ chamber being
prowded at 1ts upper end with lugs * over-
lapping the ring f and bolted thereto at 73
This construction may be preferred as it en-
ables me to use cylindrical portions 7 of dif-
ferent lengths on the same machine and thus
adapt the concentrating chamber to a con-
struction having walls of a oreater or less
height from the bottom of said chamber as
will be understood irom Figs. 1 and 2 of the
drawings.

The concentra,tmﬂ' chamber- is normally
closed during the concentmtmﬂ operationby
the bottom I which 1s hinged at H’ so it can
be lowered at its other side as shown in Ing.
9 to discharge the concentrates and such bot-
tom 1s held normally closed by the lever d on
the shaft D. This bottom H 1s conical,
sloping downwardly from its center or apex
h toward 1ts outer edges so the material be-

ing treated will have a tendency to move

down the tapered surfaces of the bottom H to
the outer edges thereof, being aided in such
movement b the movements of the operat-
ing head as Well as by the special form of the
aﬂlta,tmo feeding devices thereon and air
under pressure, as will be more fully de-
scribed hereinafter.

The main frame 1s provided Wlth the cen-

frame in Figs. 1 and 2

897,223

the screws ¢ in the top frame I’ mounted on
the main frame, the screws 1 securing the
frame 1 so the latter can be raised and low-
ered to any desired extent. A hopper I* dis-
charges to the inlet tube I and the material
passes from the lower end of the said tube to
the feed devices which will be more fully de-
seribed hereinafter.

The operating head J 1s shown 1n side ele-
vation in Fig. 8 and a,pplied to the main
and 1s formed with
the hollow upper portion J” which 1s divided
into the separate chambers J* separated by
the partition J* and with which communi-
cate the depending agitating air discharge
devices K presently described. The lower
side of the top portion J’ is provided with
the inner and outer depending flanges 7 and

7" which fit on opposite sides of the annular

rib C° of the top plate C of the main frame
and guide the operating head as the same is
turned 1n the operation of the invention.

The chambers J* are supplied with air under

pressure by means of the mdependent plpes
I having flexible branches 1. connecting
them with a pressure tank 1* which may be
supplied 1n any suitable manner, pressure

‘regulators L?, which may be of any &pproved ’

construction, being provided between the
tank L? and the chambers J’ to regulate
pressure when air 1s employed, as will be un-
derstood from Fig. 1 of the drawings.

By dividing the pressure chamber of the
operating head into two sections J?, J?%, as
shown 1n Fig. 7, 1 aim to prevent all of the
pressure passmg out through one section of
pipes K, and am able to equalize the pres-
sure to the dift
stood from Kigs. 2, 4 and 7 of the drawings.
The flexible sections I/ of the pipes supplymﬂ
alr under pressure to the operating head, per-
mit the oscillations of said head without in-
terfering with the supply of pressure. The
aglta,tmg alr discharge pipes K are also agi-
tating devices and are arranged in a circular
series as shown 1n Kig. 4, depend from the
pressure chamber of the opera,tmo' head. and
communicate at their upper ends with the
pressure chamber of said head as shown in
Fig. 2 of the drawings, and are arranged
near the walls of the concentrating chamber,
and are provided at their lower ends with
outlet openings K’ through which air under
pressure 1s discharged to The material in the
concentrating chamber as shown in Figs. 2
and 8, in such manner as to lighten up the
sald matenal separate the divided particles
thereof and pern’ut the gold or other minerals
to remain on or settle to the bottom of the
concentrating chamber as desired. These
agitating air discharge pipes it will be
noticed are located near the sides of the con-
centrating chamber and outside of the later-
ally pm]ectmﬂ portions on the central tube

tral mlet tube I which is held adjustably by | of the operating head and act directly upon

erent pipes as will be under-
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the mineral bearing material before the tail-
ings rise 1n the concentrating chamber.

The operating head has a central depend-
ing tubular portion M surrounding the centra,l
opening J*1n the top portion of the head, said
tube M having a detachable lower portion M’
secured by bolts M*—see Fig. 2—and pro
vided near its lower end with a laterally pro-
jecting flange M? and at its lower end with the
dependmﬂ‘ afrltatlnu feeding pins M* and
with the aﬂimtina feedinﬂ' feet M within the
circle of the pINs M- and made approximately
triangular in plan view with the bases of the
trmnﬂles facing toward the center of the
head as best shown i 1n Kig. 4 of the drawings,
and provided with air outlets or dlscharge
openings M° leading to thewr different sides,
as shown 1n Fig. 4, and supplied through a
channel M’ leading downwardly from the
ressure chambers J* so air under pressure
may be discharged through the triangular
fe(,t M? to all sides of the latter 1mmed1a,tely

adjacent to the feed of the material to the
bottom of the concentrating chamber. The

; depending tubular portion M and the agitat-

ing alr discharge pipes K are carried by the
050111&1;1110 top portlon of the head and are so
formed as to rest at their lower ends close to
the upper surface of the bottom H when the
latter 1s closed as shown in Fig. 2. The
lower ends of the agitating feeding feet M5 are
preferably sloped and rest closely acjacent to
the inclined upper surface of the bottom H as
the head 1s oscillated as best shown in Fig. 2,
the said figure alsoshowing the agitating feed-
Ing pins as resting in close prommlty to the
upper surface of the sald bottom H. These
agitating feeding pins M* are also made trian-
o alar in pl:m view, as best shown in Fig. 4
with the bases of the triangles like the bases
of the triangular feet M? toward the center of
the head, so that as the said oscillating hedd
1S opemtech the tendency of the ao'ltatmo'
feeding feet M? and of the agitating feedmg
pins M# will be to cause the material on the
bottom of ‘the concentrating chamber and
between such bottom and the laterally pro-
jecting flange M?® to travel outwardly toward

the outer portwn of the chamber as will be
o understoodirom Figs. 2 and 4 of the drawings,

the air under pressure supplied through the
agitating feeding feet lightening up the mate-
rialinsach manner as to permit the same to be
operated upon etiiciently by the said feet M?
and the agitating feedmcr pins M*1n the use
of the imvention. While the pins M* may
operate 1n a measure as agitators it should be
understood that they serve an important
purpose 1n carrying the fed material from
the mlet tube outwardly under the flange to
the open space between the flange and the
side or wall of the concentrating chamber
where the depending tubes 6118011&1‘0'1110‘ the
alr under pressure agitate and 110*hten up the
mass so that the p&rtlcles ol G‘rea,ter specific

the latter 1s closed.

.grawty constantly displace the lighter ones

which as new material 1s Gonstantly fed 1n
must necessarily rise. '

In operation the material 1s fed directly to
the bottom of the concentrating chamber at
the center of same, and passes outwardly be-
tween the agitatingfeeding feet M?and thence
between the agitating feeding pins M* to the
outer portion of the concentrating chamber
in. which portion operate the air dlschar%
and agitating pipes K as shown in Fig. 2. n
securing this feed of material to the center
and bottom of the concentrating chamber
and also 1 effecting a closure of the feed
opening to the concentrating chamber when
the movable bottom H 1s open, I prefer to

provide the feed construction arranged to be

opened by the movement of the bottom I to
the closed position shown in Fig. 2 to permit
the discharge of the material to the concen-
trating chamber and to close automatically
when said bottom is opened, and which feed
construction I will now describe. The feed
devices operate within the central depending
tubular portion M of the head and comprise
the bell-shaped valve plate N which is car-
ried by the rods N’ from the lower end of the
inlet tube I, and the outlet sleeve O which
encircles the lower end of the inlet tube I and
may be raised to the position shown in Kigs.
2 and 3 to permit the escape of the material
on to the bottom H when the latter 1s closed
as shown in Figs. 2 and 3, or may be forced

down by the action, of the spring P to shut

off the passage of the material from the inlet
tube to the concentrating chamber when the
bottom 1is open, as shown i Fig. 10. At 1ts
upper end the spring P bears beneath a ring

| P2 which 1s secured to the inlet tube by

screws as shown or any other suitable man-
ner, so the action of the spring I will not be
agamst any oscillating portion of the head,
it being understood that t he feed controllmo
devices at the lower end of the inlet tube are
like the inlet tube sta,tlonary as regards any
rotary or oscillating motion with the operat-
ing head. As shown the rods N’ which carry
the valve plate N, connect with a collar N
screwed on the lower end of the inlet tube
for convenience in constructing the valve
plate N and for attaching and detaching the
same at will. Means are provided for open-

ing the outlet tube O by the bottom H when

an intermediate device in the form oi a slide
Q having arms Q’, bearing beneath a shoul-
der O’ on the mmmner side of the outlet tube O,
such arms forming a spider frame from which
a tripping pin Q* depends through an open-
g N° n the crown of the valve plate N and
extends at its lower end (J* 1n position to be
engaged by the bottom H when the latter 1s
closed 1n such manner as to be forced up-

As shown, this mecludes
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) tube O to the position shown i Figs. 2 and 3.
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When, the bottom H 1s opened the spring P
acting upon the upwardly facing shoulder O?
of the outlet tube O will force such outlet
tube down until the flared portion O? at the
lower end of the bore of the tube will seat
upon the valve plate N and shut off the pas-

- sage of the material {rom the inlet tube to the
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concentrating chamber. This construction
is simple and operates efficiently for the de-
sired purpose, and by operating the feed con-
trolling devices from the bottom H, I am
always able to secure a feed when said bot-
tom 1s closed and to shut off the feed when
the bottom is open. In order to regulate the
feed 1t may be preferred to connect the lower
end portion Q* adjustably with the stem Q?
by threading it thereto, as shown in Figs. 2
and 3, so the said end portion Q* may be ad-
Justed to vary the extent to which the out-
let tube will be opened when the bottom H is
closed. 'This feed device it will be seen de-

livers the material to be treated at the center

of the concentrating chamber and also to the
lower portion of the placer material in the
concentrating chamber thus requiring all of
the tailings to pass upwardly from the mass
of material or quartz in the concentrating
chamber in order to secure a saving of prac-
tically all of the precious metals. _

Manifestly, in practice, whenever desired,
the feed valve and 1ts spring, etc., may be
omitted and the material to be treated be
delivered through the mmlet tube I to the cen-
tral tube M and discharged to the center of

‘the bottom of the concentrating chamber.

In practice the storage tank L? may be
charged 1n any suitable manner with air
under pressure, and the head may be oper-
ated through the rack C* which latter may be
driven by any suitable means.

My invention involves a novel application
of agitation with air under pressure and a
means therefor to produce a more perfect and

- rapid concentration of gold or mineral bear-

45

o0

00

60

ing materials as heretofore described.

In operation the placer or quartz material
1s pulverized or crushed to its natural fine-
ness or to any degree of fineness desired by
any sultable mechanism, and it 1s graded to

different sizes by any suitable device, usually |

by means of revolving or shaking screens,
and the material so graded 1is treated mn dif-
ferent concentrating chambers involving my
mvention as before deseribed as may be de-
sired ; the agitating feeding feet and pins
may be made 1 different sizes and lengths to
adapt them to the sizes of the particles of the
material being treated. It will be under-
stood also that i order to treat simultane-
ously the pulverized material of different
oracdes and to obtain any desired capacity I
may employ my machines or concentrators
i a battery or series in which event the rack

poses set, forth.
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 bar C® or any other suitable device may ex-

tend throughout the series and operate the
several heads. ' |

Instead of feeding the material from above
onto the bottom of the concentrating cham-
ber, as shown 1n Figs. 2 and 3, and before de-
scribed, 1t may be fed from below through the
bottom by means such as shown for instance
in Fig. 13 of the drawings. ' |

Having thus described my mvention, what
I claim as new and desire to secure by Let-
ters Patent, 15—

1. An ore concentrator substantially as
heremn deseribed, comprising the framing
having a top plate provided with a central
opening and with a concentrator suspended
from said plate open at the top and having a
movable bottom, means for closing said bot-
tom, the operating head having a top por-
tlon resting on the top plate of the frame and
provided with a pressure chamber, and with
a central depending tubular portion having
air passages and a lower section provided
with feet made triangular m plan view and
having air discharge openings in communica-
tion with the passages leading {from the pres-
sure chamber, and an outwardly projecting
flange provided on 1ts lower side with de-
Fendinﬂ* agitating feedimg pins made triangu-

ar in pTan view with the bases of the triangles
toward the center of the head, the agitating
alr pipes communicating at their upper ends
with the pressure chamber and depending

thence in a serles surrounding the lateral

flange of the central tube and provided at
their lower ends with discharge openings, the
inlet tube, the frame supporting said tube
from the main frame, the valve plate sup-

ported at the lower end of the inlet tube, the

outlet tube movable relatively to said valve
plate and seating when lowered against said
valve plate, a spring for pressing the outlet
tube to closed position against the valve
plate, and a slide to engage with the outlet
tube and having a portion projecting through

‘the valve plate in position for operation by

the movable bottom of the concentrating
hamber, substantially as and for the pur-

2. A dry ore concentrator comprising a
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main frame having a concentrating chamber -

open at its upper end for the discharge of
tailings and provided with a bottom arranged

115

to open for the discharge of the concentrates,

and a head oscillating within said concen-
trating chamber to produce a reciprocating
agitation of the fed material within and upon

120

the bottom of said chamber in a contracted

area surrounding and beneath a central de-
pending feeding portion with the settling
periods coincident with the stationary points
of the oscillations and carrymmg depending
alr pressure delivering and agitating devices
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to produce said reciprocating agitation of the
material and having means for feeding said
material to the concentrating chamber.

3. An ore concentrator comprising a con-
centrating chamber open at its upper end for
the discharge of the tailings and having a
conical bottom arranged to open bodily for
the discharge of the concentrates, a central
tube arranged to discharge the material to be

treated to the center of and upon and closely

adjacent to said bottom, and an operating
head surrounding said central tube and hav-
ing agitating devices operating around the
feed devices. o

4. In an ore concentrator the concentrat-
img chamber, the central supply tube and an

operating head having a central depending

tubular portion and triangular feeding reet
depending therefrom, each of said triangu-
lar feet having a base facing toward the cen-
ter of sald operating head and having an
opening in each of its faces for the discharge
of air under pressure into and upon the ma-
terial being treated, whereby to cause said
material to move outwardly by the wedging
motion of said feet when said head 1s oper-
ated and by the application of air under
pressure, substantially as set forth.

5. An ore concentrator comprising a con-

centrating chamber, an operating head de-
pending within the concentrating chamber
and provided with a lower portion projecting
outwardly from a central feeding tube where-
bv to confine the material adjacent to the

bottom of the chamber, means for delivering

the material to be treated to the space be-
tween said portion and the bottom of the
concentrating chamber, and means for de-
livering air under pressure to the material
adjacent to the outer edge of said portion
and to the space between said portion and
the bottom of the concentrating chamber
adjacent the immner edge of said portion, and
to the material within the central feeding
tube adjacent to the inner edge of said por-
tion. _

6. An ore concentrator comprising a con-
centrating chamber having a movable bot-
tom arranged to be opened for the discharge

of the concentrates, and a feed for delivering

the material to be treated to said bottom and
having a valve plate, an outlet tube and
means whereby the outlet tube may be
moved to open position by the movable bot-

tom when the latter is closed.
7. An ore concentrator comprising

the

concentrating chamber having a movable

bottom, the inlet tube, the valve plate sup-
ported from the lower end of said tube, the
outlet tube encircling the lower end of the m-
let tube and arranged to seat at its lower end
on the valve plate, a spring for seating the
outlet tube, and a slide engaged with the out-
let tube and having a portion projecting
through the valve plate 1 position to be en-

]

»Y

oaged and operated by the movable bottom
of the concentrating chamber.

8. An ore concentrator comprising the
main frame having a central opening and sur-
rounding the same bearings for the operating
head, the operating head having a pressure
chamber and depending portions provided
with outlet openings for the delivery ot pres-
sure from sald chamber, the concentrating
chamber supported from the main frame and
having a movable bottom, the inlet tube, the
top frame mounted on the main frame and

carryving the inlet tube, and the feed con-

trolling devices at the lower end of the inlet
tube and comprising a valve plate, an outlet
tube seating against said valve plate and
movable to and from open position, and

means whereby the outlet tube may be

opened by the closing of the movable bottom
of the concentrating chamber. o
0. In an ore concentrator the combination
with the concentrating chamber of an oper-
ating head operating within the concentrat-
ing chamber and having a pressure chamber
and a central feeding portion depending
from such pressure chamber within the con-
centrating chamber, and pipes depending
from the pressure chamber and arranged ma
circular series surrounding said depending
feeding portion and within the concentrating
chamber and arranged at their lower ends to
deliver air under pressure from the pressure
chamber to the material within the concen-
trating chamber for agitating and lightening
such material. '

10. An ore concentrator comprising a con-
centrating chamber open at the top for the
discharge of tailings, a conical bottom ar-
ranged to open bodily for the discharge of the
concentrates, a central feed tube discharging
the material to be treated at the base of the
chamber and to the apex of the conical bot-
tom, and means for mtroducing fluid under
pressure to the material surrounding the cen-

| tral tube.

11. The combination of the concentrating
chamber and the operating head having
agitating feeding devices operating within
the concentrating chamber and agitating
fluid discharge devices operating in the con-
centrating chamber and arranged in a cir-
cular series surrounding the agitating feed-
ing devices. ' '

12. An ore concentfrator comprising the
concentrating chamber, the operating head
having a depending central portion pro-

vided at its lower end with the outwardly

and downwardly projecting flange, and with
the agitating feeding pins projecting from
the under side of said flange and operating

adjacent to the bottom of the concentrating

chamber.
13. An ore concentrator comprising the
concentratine chamber and the head oper-

ating in the concentrating chamber and hav-
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ing - agitating and feeding devices at its
lower end and operating adjacent to the
bottom: of the concentrating chamber and
made triangular i plan view with the base
of the trlangles facing toward the center

of the head.

14. An ore cohcentrator having a concen-

trating chamber and an OPBI‘&tIIlG" head
hawnﬂ' a central depending portion oper-
ating 1n the concentrating chamber and pro-
vided at 1ts lower end. with the trlann‘ular
feet operating adjacent to the bottom of the
concentrating chamber and with the out-

wardly 1)1'0]8(’131I10 flange having the depend-

ing triangular pins o*’)era,tlno adjacent to
the bottom of the concentratlnﬂ‘ chamber.

15. An ore concentrator comprising the
concentrating chamber and the operating
head havmﬂ‘ a central depending portion
provided with fluid passages and at the
lower end thereof with the feet operating
acljacent to the bottom of the concentrating
chamber and having outlet openings com-
municating with the fluid passages and
means Wh(neby fluid may be supplied to
the said passages. -

16. An ore concentrator comprising a
concentrating chamber, a head operating
therein and hawmo a de pending lower por-
tion extending ad]acnnt to but spa,ced apart
from the bottom of the concentrating cham-
ber whereby to provide a contracted feeding
space below the said lower portion in which
to confine the material to be treated, and
means whereby to mechanically and pneu-

“matically agitate the material in said space,
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depending c
trating cha

on being of Substantmlly
smaller diameter than the concentrating
chamber whereby there 1s provided a con-
tracted openspace or area within the chamber
andsurrounding the lower portion of the oper-
ating head, and agitating and air pressure
delwerlng devices operating in said con-
tracted space or area. |

17. An ore concentrator comprising the
framing having a top plate provided with
a, (,entml opening and surrounding said
opening with bearings for the Operatlng

the said lower porti

head, the concentmtmf—‘f chamber supported

bdow the top plate and in line with the
opening 1n the latter, and the operating

head having a top portlon bearing upon the-

top plate of the main frame surroundmﬂ‘
the central opening and provided with
evices operating 1n the concen-
mber, a central inlet tube for
the material to be treated, and a top frame
supporting said inlet tube from the main
frame.

18. An ore concentrator comprising a
maln frame, a concentrating chamber open
at 1ts upper end for the discharge of the
tailings and having a movable bottom ar-
ranﬂed to be 0pened to discharge the con-
centrates, an operating head having a top

I
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portion bearing upon the main frame and -

depending devices operating in the concen-

trating chamber, a central inlet tube, means
supporting the inlet tube from the main

frame and feed controlling devices including

a valve plate supported from the inlet tube,
a sliding outlet tube and means Whereby
the shdlng outlet tube may be operated

from the movable bottom of the concen-

trating chamber.

19. In an ore concentrator the combi-

nation of a concentrating chamber a central
feed tube and an opera,tlnﬂ' head in said
chamber and having at i1ts base triangular
feeding feet prowded with air discharge
openings in their several faces and &rra,nged
around the central feeding tube and with
the base of each triangle toward the center
of the head.

20. An ore concentrator comprlslng a
concentrating chamber, an operating head
depending within the concentrating chamber
and provided with a lower portion to confine
the material adjacent to the bottom of the
chamber means for delivering the material
to be treated to the space between sald lower
portion and the bottom of the concentrat-
ing chamber and triangular feeding and

agitating feet depending from said lower por-
95

tiomn. |

21. An ore concentrator comprising a con-
centrating chamber, an operating head de-
pending within the concentrating chamber
and provided with the outwardly projecting
lange to confine the material upon and ad-
]acent to the bottom of the chamber, means
for delivering the material to be treated to
the space between said lange and the bot-
tom of the concentrating chamber, and means
for supplying fluid under pressure to the ma-
terial in said concentrating chamber adja-
cent to the outer edge of SELI(]_ outwardly pro-
jecting flange.

22. An ore concentrator comprising a con-
centrating chamber, an operating head de-
pending within the concentrating chamber
and provided with the outwardly project-
ing flange to confine -the material adjacent
to the bottom of the chamber, means for de-
livering the material to be treated to the
space between said flange and the bottom
of the concentrating chambel, and means for
introducing fluid ander pressure to the space
between said flange and bottom of the con-
centrating chamber at the inner edge of said
flange.

23. An ore concentrator COHlpllSlIlD' 2 CON-
centrating chamber, an operating head de-

pending within the concentrating chamber.

and provided with the outwardly projecting
flange to confine the material adjacent to the
bottom of the chamber, means for delivering
the material to be treated to the: space be-
tween said flange and the bottom of the con-

| centrating chamber, and means for introduc-
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ing fluid under pressure adjacent to the mner |

and outer edges of sald flange.
- 24, In an ore concentrator
tion of the concentrating chamber, means
for feeding material to said chamber, an op-
erating head surrounding said feeding means
and having a pressure chamber and pipes

depending therefrom and extending down

nearly to the bottom of the concentrating
chamber and adapted to mechanically agi-
tate the material in said chamber and to dis-

~charge air under pressure thereto substan-

15

tially as set forth.
25. An ore concentrator comprising the

main frame, the concentrating chamber and
the operating head supported on the main
frame and provided with a pressure chamber

“and with a central tubular portion having
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fluid passages and outlets at its lower end,
and a laterally projecting flange at 1ts lower
end and provided with depending agitating
pins, and the circular series of pipessurround-
ing the central portion of the operating head
and communicating at their upper ends with
the pressure chamber of said head, and hav-
ing discharge outlets at their lower ends.

26. An ore concentrator comprising the
concentrating chamber, the inlet tube, a
valve plate at the lower end of the mlet tube,
the outlet tube controlling the discharge of

the inlet tube, and movable relatively there-

to, and the bottom plate of the concentrator
chamber opening bodily and arranged when
closed to open the outlet tube. |

27. The combination of the concentrating
chamber, the central feeding devices, means
for mechanically agitating the fed materal
in close proximity to the feeding devices and
the circular series of depending pipes open
at their lower ends and arranged at such ends
to deliver fluid pressure to the material being
treated, the pipes being arranged in a circle
surrounding the feeding devices.

28. The improvement 1n ore concentrators
herein described, comprising the concentrat-
ing chamber open at the top and having a
movable bottom, means for closing said bot-
tom, an operating head provided with a
pressure chamber and with a central tubular
portion having passages for fluid under pres-
sure and a lower section provided with feet

made triangular in plan view and having
cavion

fluid discharge openings In commun:
with the passages leading from the pressure
chamber and also provided with an out-
wardly projecting flange provided on its
lower side with depending agitating pins
made triangular in plan view with the bases
of the triangles toward the center of the
head, the fluid tubes communicating at their
upper ends with the pressure chamber and
depending thence in a series surrounding the
lateral flange of the central tube, and pro-

vided at their lower ends with discharge
openings, the inlet tube, supports for said |

‘Ing 1ts

.

tube, the valve plate at the lower end of- the
inlet tube, the outlet tube movable rela-

the combina- | tively to said valve plate and seating when

closed against said plate, and means con-

nected with the outlet tube and arranged for

engagement by the movable bottom of the
concentrating chamber, whereby the bottom
when closed may open the outlet tube, sub-
stantially as set forth.

29. In an ore concentrator, a central feed-
ing tube and an operating head having de-

pending triangular feeding feet provided

with air discharge openings in their several
faces and arranged around a central feeding
tube with the base of each of the triangles
facing toward the said central feeding tube.

30. In an ore concentrator the combina-

tion of concentrating chamber, an operat-

ing head therein and having a pressure

chamber and discharge devices depending
therefrom, means for osciilating said oper-

ating head, a feed for the ore extending cen-

tralty through said head, and flexible sup-
ply pipes connected with the pressure cham-
ber substantially as set forth.

31. In an ore concentrator, the combina-

8,

C
o
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tion of a concentrating chamber, an oper-

ating head oscillating therein, a conical bot-
tom, a central feeding tube for delivering

I the material to be treated centraily upon

the conical bottom, means for feeding the
material outwardly along the bottom to the
open space in the concentrating chamber
surrounding the feeding means, said space

being open at the top, means for hoiding the

material upon and close to the bottom dur-
passage outwardly from the central
feeding tube, and for causing said material
to pass to and under the waste or tailings

in said open space, the operating head being.

provided with depending agitating devices
for agitating the material within the open
space and with means for the delivery of
alr under pressure closely adjacent to the bot-
tom of the concentrating chamber and within
the open area during the mechanical agita-

tion whereby to cause the particles of greater

specific gravity to remain at or near the
bottom of the concentrating chamber and
those of less gravity to rise and discharge
outwardly from the open area as new mate-
rial is fed into the concentrator in the oper-
ation of the machine, substantially as set
forth. . -

32. An ore concentrator comprising a con-
centrating chamber having a conical bottom
inclining downwardly towards 1ts outer edge,

an operating head having a central portion

provided at its lower end with an outwardly
projecting flange overlying the bottom of
the concentrating chamber and nchining
downwardly toward its outer edge and pins

projecting downwardly from the said flange

and operating adjacent to the bottom of the
concentrating chamber.
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33. An ore concentrator comprising a con-
centrating chamber, a central feed tube, and

"an operating head encircling the feed tube

10

15

within the concentrating chamber and hav-
ing adjacent to said feed tube a series of
triangular feet provided with openings for
discharging air, and also provided, surround-
ing sald series of triangular feet with a de-
pending series of agitating and air feeding
tubes substantially as set forth.

34. The combination in a dry ore concen-
trator of the concentrating chamber having
a bottom, a head operating therein and hav-
ing means for holding the material to the
bottom and also provided with a central
longitudinal opening through which the ma-
terial to be treated may be delivered to the
center of the bottom of the chamber, the

- sald operating head being also provided
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with means for distributing the material
evenly and outwardly along the bottom of
the concentrating chamber and with means
for mechanically agitating the material upon
the bottom of the chamber, and means for

delivering air under pressure-to the bottom

of the concentrating chamber, substantially
as set forth.

35. The combination in an ore concentra-
tor of the concentrating chamber having a
bottom and open at the top, an operating
head oscillating within said chamber and
having a central opening from top to bottom
and provided at 1ts bottom with an out-
wardly and downwardly projecting flange

and with depending agitating feeding feet-

and agitating feeding pins thereon and pro-

jecting adjacent to the bottom of the con-

807,008

centr&ting chamber, said agitating feeding

feet having openings for the discharge of
alir under pressure and the operating head
being further provided with depending agi-
tating air discharge pipes extending close
to the bottom of the concentrating chamber,

all substantially as described whereby the

material fed to the center of the bottom may

be caused to move outwardly between the

same and the flange of the operating head
by means of the feeding feet and pins and by

will thereby be caused to pass to and under
the material just previously treated and will
thereby be mechanically stirred and agitated

by air under pressure by the depending de-

vices, substantially as and for the purposes
set forth. | |

36. An ore concentrator comprising a con-
centrating chamber, a head operating there-
in and having its lower end extending adja-
cent to but spaced apart from the bottom of
the concentrating chamber whereby to pro-
vide a contracted feeding space below the
said head in which to confine the material
to be treated, and means whereby to me-

chanically and pneumatically agitate the

material 1n said space, the head being of
substantially smaller diameter than the con-

centrating chamber whereby there 1s pro-

vided an open space or area within the
chamber and surrounding the operating
head, substantially as set forth.
FREDERICK: I&. McKINLIZY.
Witnesses: .
SOLON- C. KEMON,
Prrry B. TurrIN.
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