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ALBERT M. STEBBINS, OF LITTLE ROCK, ARKANSAS, =

. ORE-CONCENTRATING AGITATOR.

SPECIFICATION forming part of Letters Patent No. 656,674, dated August 28, 1900,
. Application filed October 2,1899, Serial No, 782,820, (Nomofeld

To all whom it may concern.: | |
Be it known that I, ALBERT H. STEBBINGS, a

citizen of the United States, residing at Little

Rock, county of Pulaski, State of Arkansas,

have invented certain new and useful Im-

provements in Ore-Concentrating Agitators,

~of which the following is a specification.

I0

a settling-chamber, where the air-currents,

15 _ L
appropriate chutes, while the lighter waste

My invention relates to ore-concentrating
agitators in which finely divided or commi-
nuted ore is subjected to the action of an air-
blast to partly separate the heavy from the
light partieles and to carry the remainderinto

being reduced, allow the heavy particles to
settle under the action of gravity and fall into

material is continued onward by the reduced

-air-currents and carried out of the machine.

20

It is necessary in this character of machine

to make it of practical value that it shall be

of large capacity—that is, it must efficiently
separate a large quantity of ore or metal from
Its accompanying impurities—and this is par-

'

~ticularly so when dealing with the less rich

23
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ores. In order to secure this efficiency, it is
not sufficient to merely increase the air-blast
alone as the greater quantity of material is
fed to the machine, as this results in carrying
the mass bodily into the separating-chamber
above, destroying the character of the cur-

rents therein necessary for the settling proc-

e8s, and carrying much of the valuable heavy

particles through the exit-opening out of the

machine, where they are lost. .
It is the object of my invention to increase
the efficiency, so as to make the machine of

practical utility and at the same time avoid

40

the objectionsabove pointed out; also, to per-

form a part of the concentration in the agi-

tating-chamber. These objects I accomplish
by providing an agitating - chamber with

- means whereby as the finely-divided ore is

fed thereto the mass of material is continu-

ally thrown upward in a separated state, so

that the air-blast can exercise its force there-
upon and start it up into the settling-cham-

~berabove, where the concentrates readily set-
- tle under action of reduced air-currents and

50

the lighter particles are carried off. By thus
continually agitating and throwing up the

finely-divided ore I am enabled to use less
forcible blasts of air to carry the mass into

e oy,

a partial separation of the heavy particles
from the light in the agitating-chamberitself,

such heavy particles finding their way to the

TATES PATENT OFFice,

| the settling-chamber above and I also secure

55

bottom of the agitating-chamber, where they .
are conducted ofi into a chute. The con-

| struction whereby these results are secured
will be more fully set forth hereinafter and
then definitely pointed out in the claims..

60

In the drawings, Figure 1 is a sectional.
view of a machine embodying my invention,
some of the parts being shown in elevation.

Fig. 2 is a similar view showing a modifica-
tion wherein the throwing-blades are driven

from the side of the agitator, and Fig. 3isa

detail section of a modi
blades. | -

The agitator-casing A, which may be of any
desired form, but preferably shown as two

ed form of throwing-

70

frusto-conical portions united at their bases,

13 suitably supported on any usual or pre-

ferred framework BB'CC'. Thiscasingforms

an agitating-chamber A’, enlarged at ornear
its central portion to permit a proper cireunla-

tion of air-currents therein priorto their pas-

sage into the exit-pipe a, which leads from
sald chamber into the settling - chamber S
above, wherein the heavy particles areless in-

75
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fluenced by the reduced air-currents, owing ©

tothe enlarged character of the settling-chams-

ber, and fall into the chute s, and thence

from the machine. Ihave notdeemed it nec-

essary to further illustrate the settling-cham-

ber S, as it forms no part of my present in-
vention and is fully described in my pend-

ing application, Serial No. 730,841, filed Sep-

tember 18, 1899, |

It will be noted that the exit-pipea ex't"ends' I

90

through the casing A and well into the agi-
tating-chamber. This is for the purpose of
preventing a direct passage of the air-cur-

rents from inlet b to and through the exit-

pipe a, which would be the case if said pipe
led direct from the top of the casing A.

95

Moreover, by extending the pipe wellinto the
agitating-chambertheend of thepipeiscarried

to a portion of the agitating-chamber where
| @ zone of decreased air-pressure and circulat-

1 00

Ing air-currents exists, which allow the heavy

particies an opportunity to fall under the ac-.

tion of gravity and gradually work tothe bot-

tom of the chamber, where they pass from
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the machine.

the pipe @ should extend from six inches to
six feet into the agitating-chamber, accord-

‘ing to the character of ore being treated, and

in order that the device may be adapted for
various kinds of ores I secure the emt -pipe

‘ain the casing A by a sliding fit at a’, and
~ “am thus able to ad;ust sald pipe to dif

erent
positions in the casing. The exit-pipe may
also, if desired, have a sliding fit in the bot-
tom of the settling-chamber S, as at s

Near the side of the-casing A is suitably

supported a feed-hopper D, which communi-
cates with the chamber A’ by means of a feed-
conduit d, in which works a feeding device,
preferably in the form of a screw d’ secured

‘to or formed as part of a shaftd?, which may

- be driven by any suitable means thr ough the

pulley d2.

20
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While any other form of feedmw
device may be used, I prefer the feed-screw
working in and 'f;tting the conduit d, for the
reason that it effectually prevents the exit of
any air from the chamber even under high
pressures.

Lelow the feeding device and preferably

“in the side of the casing opposite thereto is
“the air-inlet pipe 0, communicating by suit-
‘able connections ' with any usual source of

air-blast-—as the fan B”, forinstance. It will

be noticed that the air-blast inlet b is located

below the feeding device and for the reason

‘that the blast of air is thus conducted to the
chamber A’ at a point most effective in ex- |

erting its lifting effect upon the ore as it is
fed to the machine. _
"The lower part of the casing A terminates

- in a reduced portion A® extending some dis-

- tance below the agitating-chamber A’.

40
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- throwing-blades a° a’.

35

This
extension or reduced portion A? may be made
In any sultable form; but 1 preferably make
1t ¢ylindrical in order to more easily adapt
the throwing-blades a’ therein, as will pres-
ently appear. The bottom of the reduced
portion A* is closed by a wall a?, having sev-
eral slots a® therein, and below the said bot-
tomis thechute a?, termmatmﬂ* in a discharge-
spout a’.

Extending upward from the bottom wall a?
is the stud or pin a*, upon which the shaft ¢!°
18 supported. This shaft also finds a suit-
able bearing at its upper end at o' on the
frame B’ and.carries at its lower part the
These blades may be
of any usual or desired form, so as by their
revolution they will throw the material up-
ward, and they may be of the same or differ-
ent size; but I prefer to make them as illus-

‘trated in Figs. 1 and 2—that is, the blades

~a®, that are “within the reduced portion AZ,

6o

are made to fit such portion, and those ',

above and extending into the awtatmn*-cham- -

ber A’, are made 1.51,1 ger in order to thlow the
materlal upward with increased force as the

lower blades lift it from the reduced portion.

I have found this form to give excellent re-
sults, and by extending the u pper blades into

the aﬂ*ltatmrr-chamber I secure a thorough |

I have found in practice that |

T N o 656,674

agitation of the comminuted ore and secure

a -complete disintegration of any mass that

may become packed or caked together, while
at the same time the material is thrown with

‘such force that the incoming blast of air is

enabled to lift the particles in i1ts passage
through the exit-pipe into the settling-cham-
ber S. |

The stud or pin ¢ is provided with a spiral
oroove o’, and the shaft preferably has its
lower end recessed to receive said stud or pin,
by which it is supported. The grooves @’
serve to keep the bearing between the shatt
and pin or stud free from particles of sand
and grit by working said particles down the
spiral grooves and out of the bearing.
like provision is made near the upper end of
the shaft o' where it passes through the
casing A. At this pointan elongated sleeve
a'®, having flaring ends a4, is prowded and
the shaft o has formed thereon a spiral
oroove '3, which by the turning of the shaft
keeps sand and grit from injuring or cutting
the bearing-surface between the sleeve ar
and the shaft ¢, Thesleeve a?is preferably

formed of light metal and the ends thereof

are flared. outward hom the shaff, so that,
the end within the casing will act 130 catceh a
certain amount of the moving air-currents,
which will act as a cushion to prevent bind-

ing of the sleeve upon the shaft under the
pressure of air in the agitating - chamber,

which is the case when the sleeve is made to
closely fit around the shaft. If desired, both
ends of the sleeve may be made alike, so that
it can be reversed, though this is not essen-
tial. DBelow thelower blades on the shaft are
a series of scrapers or arms a®°, which are lo-
cated just above the bottom a® of the casing,
and these arms serve to sweep any particles

of heavy material that fall to the bottom of

the reduced portion A? into the openings ¢,
leading to the chute ob.

The shaft ! is provided at or near its up-
per end with a bevel- -gear g, which, meshing
with the bevel-gear ¢’, carried by the shaft

| G and driven by the pulley g*from any source

of power, transmits motion of rotationto the
shaft a0, _ _

‘At one side of the reduced portion A?a slid-
ing door is provided at %, which permits ac-
cess to the interior of the reduced portion
when it-becomes desirable..

In opposite walls of the casing A are the
observation-windows L, through which the
operative can view the internal workings of
the machine and regulate the feed of materlal
thereto aceordmnly |

In Fig. 2 I have shown a modified form of
means for driving the shaft o'%, which con-
sists of the horizontal shaft GY, inclosed in a
tubular brace P and extendmﬂ‘ from the side
of the casing into the aﬂ*lt_amnn'-chamber A,
The braces P and P’ serve to support a yoke
P, in which the shafts G’ and o™ have bear-
ings at p*and 99 respectively. On the outer

end of shaft G" is the pulley ¢*3, through

A
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Whlch motlon is 1mparted to sald shafb and
~ transmitted therefrom throuo‘h the Dbevel-

~and to this end I employ the hood 7/, prefel-f,

;ably formed of sheet metal and completely'
and the gears and bear-
ThlS hood is provlded at its portion

. 1ngs.

o bearing p? having the end thereof at »d ﬂared_
-~ to form an air- cushlon and

20

‘vious.

- shaftis

gears g and g'° to the shaft ¢! as will be ob-
It is necessary when ﬂlIS form of
driving mechanism is employed to plevent

the gears and bearings from becoming i inju-

110u51y clogged by- ﬁne particles of 01e -sand,

housing the yoke D,

that encireles the shaft ¢! with an elongated

of the: yleldmw metal of the hood against the

‘Ing access:to the interior of the hood, the

wrooves sérving to ka all snch mattm out-

ward as it revolves

In Fig.'31 have shown a modified form of

- thmwmﬂ' dewee wherein the horizontal shaft

~m' carries a series of fan- blades fm2 WOlkllil“‘_
25
thecasing.

with a eloqe fit in the reduced pOI‘thIl a® of
Below the throwmﬂ' device is the

~ opening gX f01 the exit of any heavy particles
- that find their way past the throwing-blades
- m?*, and extending from the - casing is the

30

chute a® and e*utnspont a’,
of throwing device is employed it is neces-
sary to pr omde a deflector m to direet mate-

- rial to the rising or thl owmﬂ‘ por twn of the

35

device.
In general the dlmen‘slon of pmts wﬂl be

- 8uch tha,t the dla,metel ot the agitator at its

greatest width will be from six to twenty

~ times the diameter of the exit-pipe and its

40

height from 8ix to forty times the diameter
These proportions may vary,

of sald pipe.

of course, as may also the 1elatwe smes of the
throwing-blades.

The operation of the dewee 1§ as follows

" The finely ground or powdered ore is fed into

.j45

the hopper D and transmitted to the agitat-

ing-chamber by the feed-screw. As it falls
the air-blast passes through it, carrying away
some of the lighter par tlcles throu*frh the exit-

~ pipe ¢ into the settling-chamber 8. As the

50

55

carry it into and throucfh the exit-pipe.
air-blast entering the amtator does not pass |

mass falls it is acted on by the throwing-
blades, which separate and scatter the IMass
and throw it upward, where the blast acts to
The

direct tothe e*{lt-plpe , but circulates around

~ in currents, partly due to the fact that the
- air-blast enters the chamber at an angle to
~ the exit and that the exit- p1pe extends well

~  into the aﬂltatlnn‘—ehamber
6o

prevent binding.

When th1s form

The circulation
“of these cmxents affords oppor tunity for the
~ heavier particles to fall, and some of them |
- pass out -through the slots in the bottom of
~the reduced p(}rtlon A? of the agitator, while |
~others, with the light mateua,l are carried |
into the settling- thbﬂlbel‘ S, whele the heavy
~and vcﬂuable por blons of t.he mfws entermw

the setthnmcha,mber fall owmw to the re-

‘duced air- cuuents and are eondncted out of

the machine by Lhe chute s. |
-Having thus described my mventmm What

is— .
1. In an ore coneentia,tmﬂ" a,ﬂ'lta,tm

75' _

-I claim, and desue to secure by Letters Pat-
| ent, IR | :
f the'

combmamon of a casing formingan amtatmg- |

_-chamber a throwing dewce mounted in the-‘_75_' o

lower part of said chambel the latter being

pipe leading from said ehamber a feeding

| device, an air-inlet for eonductmﬂ' a blast of
air into said chamber below the feedmﬂ' de-—?

| vice and above the throwing device.
-The shaft at the part that ‘passes |

tthLlﬂ‘h' the bearing p® has a spiral groove-
pﬁ,whleh prevents any dirt or grit from find-

2. In an ore- concentratmﬂ' agitator,

_enlarged above the throwmﬂ* device, an exit-

8o

the

eombumtwn of a casing formmn' an aﬂ*ltatmﬂ*-
chamber, a throwing devme mounted in the;
lower part of said ehamber the latter being -
enlarged above the throwmw device, an emt--

pipe leadmo* from the chdmber and extend-
ing themmto, means. for feeding ore to said.

Iemt opemnﬂ' o
3. In an ore- caneentlatmn‘ amtatm

;cha,mbel and an air-inlet for eonductmﬂ' .
blast of air into said chamber below the feed—;;go
ing means, and below the lowel end of the

| th@ )

comblnatwn of a casing ha,vmﬂ' an enlarﬂ*edw
| central portion formmﬂ' an aﬂ'ltatmﬂ‘-chdm--
‘ber, a throwing device mounted in the lower

95
palt of said chamber for throwing material |

| upward, an exit-pipe for thehﬂ‘htet particles

ber, means for creatlnﬂ* an air-blast and an

eha,mber below the feeding means.

of ore 1e&dm0* from and extendmw into smd_ |
chamber, means fm feeding ore to 5&1(1 cham-

100

mlet for condueting the blast of airinto sald

4. In an ore- caneentratmw aglt&t01 the o

combination of a casing havmn* an enlarg-ed_ :
central portion fmmmo' an aﬂ*ltatmg-cham-ﬁ'.

105

“ber, a throwing device mounted in the lower

ing device, and formmg praetlcally a closed
bottom for the ¢
from and extending into said chamber oppo-

part of said chamber for throwing material
upward, a discharge-chute below S&ld throw- -~ -~
116

casing, an exit-pipe leading

site the said t]llOWlIlﬂ‘ device, a feederand an =~
‘air-inlet for con duetmﬂ* ) blast of airinto sald .

chamber below the feedel

| provided with a reduced and practically-

prising a series of revolving blades

| portion, an emt-plpe leading from said cham-

feeder.

closed lower portion, a throwing device com-

ber, a feeder and an air- 1111613 for conducting
a blast of air mto sald cha,mber below the_

practi- -
cally occupying the cross-area of the lower s

6. The combmatlon of a casing formmﬂ' an o
‘agitating-chamber, having an enla,rﬂ‘ed cen-_r'i o
-tral portion and a redaced bottom portmn a

throwing device comprising a revolving shafb |
‘having a series of blades oceupying said re--

1 dueed pmtlon and extendlnw upwald mto the ';

5. In an ore- coneentmuno‘ _afnta,t@r the o
combination of a casing h&vmn* an enlarged.
portion forming an amba}tmﬂ'-ehambel and

130 .



- enlarged portlon an exit- plpe f01 the light |

& - eseev4

- material, a feeder and an air- bla,st 1n1et be-

low the emt -opening,

- 7. Acasinghaving an enlarﬂ'ed central por-
tion'and a redueed lower portwn constituting
a chamber for the rarefaction and recon-

densation of the ascending air-currents, an

~exit in the upper part of the chamber for the
- lighter particles of ore, an air-blast inlet lead-
10

ing into the chamber below the exit-opening,

. a feeder above the air-blast inlet, and a re-

- volving shaft with awltatmﬂ*-blades located
in the reduced lower pertwn of the chamber
‘and extending up into the enlarged central

a5

portion thereof sald blades in the central

~_ portion being of increased length.

8. In an ore- eoneentratmg d,trltator the
combination of a casing having an enlarﬂ'ed

- central portion eonsmtutlng an ao'ltatmt:r-

20

chamber, an exit-pipeleading from S&ld eham-

~ber and extending thereinto, a throwing de-
vice. in the lower part of said chamber a
feeder, an air-inlet for conducting a blast of
“air mto said chamber below the feeder and
above the throwing device and a door in the
lower part of the casing opposite the throw- |
ing device.

9. In an ore- coneentratlne atrltator the

combination of a casing formmw an efrrtat-..-”“.

ing-chamber, and havmn' a redueed lower

portmn a stud plo;]ectmﬂ' upward from the

bottom of the said lower portion, a shaft

seated on said stud, and earrying throwing-
blades fitted to the said reduced lower por-

tion, and:other: throwmﬂ‘-blades of lm ger-size

above the reduced 1ower portion, a feedmrr;
device, an air-inlet, an exit-pipe leading from |

and extending mto the agitating - ehamber'

and means for operating. the said eheft |
10. In an ore-concentrating agitator, the

combination of a casing formmﬂ' an agitat-
1ing-chamber, a feeding device, an air-blast

40

mlet leadmfr to said ehamber from the side:

thereof and below the feeding device to pro-—_r

duce a cireculation of air- eurrents in the agi-
tating-chamber, and an exit-pipe fitted ad-

Justably into the casing whereby it may be :

45

extended more or lese mto the sald agltﬂtm Qs

ehamber |
ALBERTIH;_ STEBB_INS. |

W1tnesees | |
- W. B. WALTHEN,
R. G PILLOW
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