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- To «ll whom it may concermn: .
- DBe it known that I, JorNy K. HALLOWELL,

CEE T T B me— i bl ¢ — ek — ——

—— e — p——

o

JOHN K. HALLOWELL, OF CAMDEN, NEW JERSEY.

CONCENTRATING APPARATUS.

: SPEEZ‘IFICATION forming part of Letters Patent No. 447,029, dated February 24,1891,
Application ﬁled June 14,1888, Serial No. 277,132, (No model.)

a citizen of the United States, and a residentof

-Camden, in the county of Camden and State
of New Jersey, have invented certain new and |

usetul Improvements in Conecentrating Ap-

-paratus, of which the following is a specifica-

tion. |

My invention relates toan improvement in
the class of apparatus for concentrating or
“sizing” -triturable material reduaced to a

ground or pulverized state; and it relates par-
‘ticularly to an improvement in apparatus of
the aforesaid class whereby it shall be espe-

cially adapted to the dry concentration of the

-values in low-grade ores previously reduced |
to a proper degree of fineness. |

The object of my improvement is to pro-

- vide a concentrator of simple, durable, and

20

32

comparatively inexpensive construction, and
by means of which any desired number of

~sizings of which the material is’ susceptible

may be produced by a single operation.

To these ends my invention consists in the

general construction of my improved appara-
tus; and 1t also consistsin details of construe-

tion and combinations of parts.

In the accompanying drawings, Figure 1

shows my-improved apparatus in side eleva-

tion. FKig. 2 isan end viewof the same; Fig.
5, & view 1n longitudinal sectional elevation
of one of the several similarly-constructed

-screens; Ifig. 3%, a partly broken and sectional
-top plan view of thesame, with the sheet-iron

cover removed; Kig. 4, a similar view of the
same with the sheet-iron top in place; Fig. 4°,
a bottom plan view of a screen-frame; and

- Figs. 5, 6, and 7 are plan views 1llustrating

40.
~provement, the apparatus and its operation
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the differentdegrees of fineness of the screens.
By way of a general statement of my im-

may be explained as follows:

The material to be sized or concentrated is
fed, in a properly comminuted condition, and
preferably in a dry condition, to the upper-

-most of a perpendicularly disposed series of

screens, the mesh of the members of which
decreases in size toward thelowermost of the

-gerles, which should be of the finest mesh.

T'he screens slant successively in opposite di-
rections on their supporting-frame, formed

" tend, and which are pivotally su'pported to

enable them to be rocked to agitate the ma-

terial and thereby effect its separation into

the several degrees of fineness of which the .

comminuted massiscomposed, and according
to the number employed of screens of differ-

ent mesh. Asthematerial is sifted, the resi-
due, or that of too coarse a degree of tritura-
tion to passthrough ascreen, is automatically
discharged therefrom. -
Following is a detailed description of my
improved apparatus: | |
‘I'he frame is a light structure formed of
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uprights A A, preferablysections of gas-pipe, -

connected at their upper ends by a cross-bar
A’, also formed, by preference, of gas-pipe.
At their lower ends the uprights A are pivot-
ally supported in suitable bearings B. On

70

the uprights are arms F, the number of which
on each upright should correspond with the

number of screens employed, and which are
supported by the arms, the latter extending
transversely of the uprights and being ad-
justable to different heights thereon, and sus-
tainable in their adjusted positions, as by
pins 7, set-serews, or the like, inserted into
holes g, provided in perpendicular series in
each upright. At the base of each uprights;
on opposite sides thereof, at right angles to
its pivot, are stops K,across which extend the
opposite ends of an arm J, secured trans-
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versely of the upright near its base and per-

milted to rest against one of the said stops to

prevent toppling of the frame when diseon-

nected from the driving-shaft D, hereinafter
described. o S o
The screens may be provided in any de-

sired number, depending upon their dimen-

sions and degrees of inclination and the ca-
pacity (length) of the uprights to accommeo-
date them. I show three screens G, H, and],
all of which involve the same, or substan-
tially the same, construction. Hence a de-
scription of the construction of one will-ex-
plain that of each, slight differences being
pointed out where they accur. S
A-rectangular frame m has stretched over
1ts under side a sheel of woven wire [, the
mesh of which on the uppermost screen is
largest, and becomes finer and finer in the
order of location of the screens in the series

~with uprights, between which the screensex- | in which they are supported. Atone end the
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frame carries on the sereen a plate O, pref-
crably.of metal, and at its opposite end an-
other plate O’, having sides &, converging to-
ward the extremity of the screen and termi-
nating in a spout 7, projecting beyond the
end of the screen. VWhere the inesh of the
screen -1s sufficiently fine to render its re-en-

forcementdesirable, it should bestrengthened

with supporting-wires ¢, as indicated 1in Ifig.
3.  On the under side of the frame and ex-
tending longitudinally between ifs extremi-
ties 1s secured the bottom U, Kig. 4", the hase
1 0f which 1s of the width of the frame at the
end thereof where 1t is secured to it, and
slants thencein a downward direction towanrd
the opposite end of the frame, tapering later-
ally, as shown,to its extremity. Converging

sides 1’ extend from the gides of the frame m

10 meet and conform to the tapering edges of
the base 2, and they are joined at their ex-
tremities :by an end piece u*, properly con-
forming. Atthe lowest pointof the junction
of the parts uw,u’, and #*isg a flanged opening
usfor the discharge of material. The base U
18 thus substantially synclinal in form, or
trough-shaped. The upperside of the frame
should be completely covered by a plate £,

havinganinlet-opening /i’ at the end provided
avith the plate O.

The .several screens are.extended one Dbe-

1ow the other between the sides of the . oscil-

latory frame, resting at their opposite ends
or otherwise flexibly adjusted on the arms F,
provided .on the uprights A, and which arns

are so adjusted 1n pairs on the uprights avith

the members of the pairs on different planes
as to.cause the frame m of the uppermost

sereen G to slant in one direction,that of the
screen I next below 1t {o slant in the .oppo-
site (direction, and that of the next lower
screen A to slant with theuppermost one. If

the:series.of screens:be extended, the arrange-
ment of their relativeiy slanting positions,
whereby they are.caused to slantsuccessively
1n opposite directions, is continued. For the
purposes of my deseription, however, the ex-

- planationof my invention may be confined to

50

55

60

05

the .employment of the 'three screens illus-

“trated in Fig. 1, 1t being understood that the

number-may be changed (increased or even
decreased) without thereby departing from
my invention.

In setting the several screens the end of

the uppermost provided with the discharge-

opening 2’ should ecoincide with' the end of

‘the next lower having the opening /t” in its

plate /i, while the opposite end of the latter
having ‘the discharge - opening 2° coincides
with the opening 7" in the plate /i, -covering
the lowermostscreen. Thescreensare caused
to intercommunicate by means of flexible

(as-canvas) connections ¢ fromthelowerend
of the-sereen (- to the uppermost end of the
screen H, -and from the lowermost end of the
latter to the uppermost end of the screen 1.

A stand-pipe N (oranyother suitable form

of the stand-pipe N.

447,029

ard A, beyond which thespoutszofl the screens
G and I project, and the spouts extend over
hopper -shaped inlets 2" on the stand-pipe.
The sereen H likewise communicates with the
lowermost stand-pipe inlet ¢’, thecommunica-
tion being produced by a pipe or chute f, ex-
tending from the spout ¢ of the middle screen
to the said inlet 2. |

D is a crank-shaft supported in suitable
bearings above the oscillatory screen-sup-
porting frame, and linked by connecting-
rods C from the crank-pins e at its opposite
ends to studs d, near opposite ends of the
cross-bar A’ of the frame, and on the shaft

D is a driving-pulley E,to be properly geared

to the driving power. (Not shown.)
A hopper I. is supported (preferably by

suspension, as indicated,) to coincide at 1is

outlet with the opening /' in the.covering-

g’. As shown in Fig.2,the connection 1s rep-
resented as bifurcated, when the opening 7/
should be adapted to receive both, or there
may be two such openings. This feature,
however, is of no material importance. -
The operation is as follows: The pulverized
material to be separated is fed to the hopper
L, impinging on theend plate O of the screen

', where its impact deesno injury, as it might

it.exerted against the wire mesh. Duringthe
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plate . of the screen G, and is connected
therewith by a flexible (canvas) connection

GO

feeding the crank-shaft D is actuated, thereby

rapidly rocking theuprights A back and forth
on their pivotal bases and thus also impart-.
ing to the screens an oscillatory undulating

motion, which agitates the material, causing

the particles sufficiently fine to pass through

the mesh of the first screen to sift into the

bottom U thereof in spreading .over the sur-

face by the motion and inclination of the
sereen. -As the unsifted remnant of the ma-
terial reaches the spout 2 it discharges into
the uppermost inlet-opening 4" in the stand-
pipe. The sifted material is by the same ac-
tion passed through the spoutw®of the screen
G- upon the plate O of the next lower screen
H, sifting through the finer mesh thereof and

discharging the coarser remnant, or that por-

tion which is too coarse to pass through the
mesh, into the stand-pipe at 1ts lower inlet
v/, through the chute f, and discharging ‘the
sifted portion from thebottom U-of thescreen
I1, through itsspout.w’, upon the plate O of the
lowest screen I, whence 1t is worked by the
motion of the apparatus down thefiner wire-
mesh thereof, sifting through the latter the
particles sufficiently fine to pass through if,
and which discharge from the spoutw® of the
last screen as a highly-concentrated product,
a suitable receptacle (not shown) being there
provided to receivethe discharge, the coarser
remnant discharging into the lower inlet ¢
As will thus be seen,
the apparatus, while utterly simple in con-
struction, is very effective in its operation,
since by a -continuous action two, three, or
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may readily and rapidly be produced through
inclosed -sereens, the number of which, and
consequently of the sizings, may be provided
according to requirement. -

It will be noticed that inasmuch as the up-
rights A are oscillated through the ares of
circles the greatest strain is exerted upon
the uppermost sereen, owing to the greater
weight of the material fed to it and to the
greaterextentof its motion and agitation upon
it of the material. Ience it is formed the
stronger, and the proportion of strength of
structure of the screens to the wearupon it un-
dertheconditions named isobserved through-
out the series of screens, thereby enhanecing
the durability of the apparatus.

- Obviously not only may the number of
screens on the single frame be increased, buat
a number of the frames, each carrying any
desired number of screens, may be simulta-
neously actuated by linking them together
and thus connecting them all with the same
driving-shaft,thereby materially economizing
in shafting and the like in the use of my

apparatas for a large sizing or concentrating

plant. |
What I claim as new, and desire to secure
by Letters Patent, is— _ | |
L. In a conecentrating apparatus, the com-
bination of a rocking frame formed with up-
rights A,pivotallysupported at theirbasesand
each provided with supporting-arms I, and
Intercommunicating covered scereens.adapted
to discharge from their ends and supported
to extend one above the other lengthwise
between the uprights on the arms I¥, to be
rocked laterally in the planes of the arcs de-
seribed by the rocking aprights,and inclining

successively in opposite directions, substan-

tially as deseribed. ,,_
2. In a concentrating apparatus, the com-
bination of a rocking frame comprising up-

rights A, pivotally supported at their bases

and connected together toward their upper
ends, a crank-shaft D, connected with the

~frame and provided with means for connect-

5o andintercommunicatinginclosed sereens sup- |

ing 1t with the driving-power, supporting-arms
I, and stop-arms J on the uprights, stops K
at the bases of the uprights for the arms J

bl

| ported to extend between the uprights on the

arms I and inelining successively in opposite
directions, substantially as desecribed.

3. In a concentrating apparatus, the com-
bination of & rocking frame supporting
screens one above the other and inclining
successively in opposite directions, and each
formed with a frame m, having woven wire /
stretched upon it and provided with a sub-

stantially synclinal or trough-shaped inclined

bottom U, having an outlet «? a plate O at
one end of the screen, and a plate O” at the
opposite end terminating in a spout i, and a
cover h, having an inlet-opening 2/, substan-
tially as described. |

4. A concentrating apparatus comprising,

in combination, a frame formed of uprights
A, pivotally supported at their bases and sus-
tained against falling and connected together
toward their upper ends, arms F, adjustably
supported on the uprights, a erank-shaft D,
connected with the said frame and provided

with means for gearing it to the driving-

power, a receptacle N, sereens G I I, sup-
ported on the armns to extend lengthwise be-
tween the uprights, one below the other, and
inclined successively in opposite directions,
and to be rocked laterally in the plane of the
arcs described by the rocking uprights, and
each comprising a frame m, having woven

wire [ stretched upon it, increasing in the fine-
-ness of its mesh from the uppermost to the

lowermost "sereen, a substantially fsynelipal
or trough-shaped slanting bottom U, having
an outlet 2% a plate O at one end and a plate

1, leading into the said receptacle, and a cover
h, provided with an inlet-opening A/, flexible
conduits g, respectively connecting the screen
G from its outlet 2° with the screen Il at the
opening £/ in its cover and the screen H from
its outlet %® with the screen I at the opening

i" in its cover, and a hopper L, flexibly con-

nected with the uppermost screen at its open-
ing /2, the whole being constructed and ar-
ranged to operate substantially as deseribed.

VWitnesses:
F. G. FAXON,
CHaAS. V. PILE.
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JOHN K. HALLOWELL.
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O’ at its opposite end terminating in a spout
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