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Ty all whom it may concern:

Be it known that I, Francis C. NICHOLAS.
a citizen of the United States, residing at
New York, in the county of New York
and State of New York, have invented nev;
0
which the following is a specification.

This invention relates to the separation
and classification of ores or other materials,
and has for its object to render the process
more expeditious and considerably cheaper.

With my method and apparatus, the sub-

_ stances to be separated are subjected to an
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impact of force, the exertion of which will
cause particles of a certain size to collect
with other particles of a similar size, and
with the employment of skimmers in a series
of troughs, arranged at an inclination, the
accumulation of the particles are allowed to
gravitate down_the trough and are accu-
rately sized by the suceessive skimmers with-
in the trough.

The skimmers are arranged successively
within the inelined trough, and any num-
ber af superimposed troughs may be em-
ployed in accordance with the desired rapid-
ity of the separations, and as the different
accurately sized particles emerge from the
trough I have arranged therebelow simple
and effective means for separating each of
the series of sized particles in accordance
with their varying specific gravities.

T accomplish the above with the aid of
simple mechanism, a satisfactory illustration
of the same being shown in the accompany-
ing drawings, and in which drawings—

Figure 1 is a side elevation of the ap-
paratus employed in carrying out my In-
vention, parts being shown in section. Fig.
2 is a top plan view of the trough. Fig. 3
is an enlarged. tramsverse sectional view
taken upon the line 3—3 of Fig. 1. Fig
4 is a sectional view upon the line 4—4 of
Fig. 1. Fig.5isa perspective view of one
of the skimmers. Fig. 6 is a side elevation
of a slightly modified form of the trough.
Fig. 7 is a perspectiye view of one of the
skimmers employed in the construction of
the trough illusfrated in Fig. §. Fig. 8 is
an enlarged transverse sectional view taken
approximately on the line 8—8 of Fig. 6.
Fig. 9 is a front elevation of a series of
troughs. '

Tt is to be understoed that the accom-
panying drawings are employed merely fo

illustrate the means whereby my invention
may be reduced to practice.and that T am
not to be limited to the precise structural
features shown therein, as the invention is
susceptible to such changes in form, pro-
portion, material, etc., as will fall within the
scope of the annexed claims.

Tn the device illustrated in the drawings.

1 employ a trough 1, the same being made.

up of any desired number of sections 2. In
the showing of the drawings each of the
sections is substantially V-shapéd in trans-
verse section, and the said sections are sup-
ported upon a suitable frame 3. Each of
the sections 2 has its longitudinal edges pro-
vided with inturned portions forming what
may be termed ways and which are desig-
nated by the numerals 4. The flanges or
ways 4 do not extend the entire longi-
tudinal length of the sections, and the said
flanges 4 of one of the sections is adapted
to engage with the longitudinal edges of the
succeeding section, thus . arranging the
trough with what may be termed steps, as
the outer face and edge of the first section
engages with
next section, and so on until the trough is
completed. Each of the sections 2 is pro-
vided with an elongated slot 5 which is ar-
ranged upon its opposite sides, and passing
through the registering slots of the sections
are headed bolts 6. The threaded portions
of the bolts are arranged upon the outer
sides of the sections and are provided with
thumb nuts 7. By this means it will be
noted that auny of the said sections are longi-
tudinally adjustable with relation to the
remaining sections, and that, through the
medium of the nuts and bolts the said sec-
tions may be brought tightly into engage-
ment with each other. Each of the sections
at its bottom and adjacent what may be
termed its front or forward edge is pro-
vided with a substantially V-shaped cut-
away portion or opening 8, the walls of

which provide the skimmers for the trough.

The trough is retained upon the frame 3
at a desired angle, suitable for the gravita-
tion of the material to be sized and sepa-
rated, and it will be noted that by the longi-
tudinal adjustment of the sections 2, the
space between the ends of the sections and
the end walls of the V-shiped openings or
ckimmers may be regulated to a nicety.
The frame 3 is substantially rectangular and
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‘of a skeleton construction and mounted in

suitable bearings provided by the said
frame, and extending longitudinally of the
frame directly below the trough is a shaft 9.
This shaft is rotated by any suitable or de-
sired source of power, and arranged upon

- the said shaft, at spaced intervals and di-

10

rectly below the sections of the troughs op-

posite to the ends provided with the skim- |

mers are flexible beater arms 10. These arms

- 10 are in the forim of curved fingers and are

secured upon suitable collars 11, which in

ke turn are attached to the shaft 9. When the
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shaft is operated it will be noted that each
of the series of arms 10 contact with the sec-
tions of the trough and impart upon the un-
der faces thereof a direct blow which may

be considered an impact of force which does

not impart a-vibratory, oscillatory or shak-
ing movement to the sections of the trough.

‘This impact of force acts directly upon the

substances to be separated and by this im-
pact in the strata, which is first arranged

within the upper section, designated by the-

numeral 12, of the trough, particles of a cer-
tain size will collect and mingle with other
particles of a similar size. The particles,
of course gravitate down the trough, and the
particles of varying specific gravity will
pass through the openings provided by the

skimmers, the lighter particles through the

- openings nearest the section 12, the heavier
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particles or what may be termed the grad-
ings which successively increase in specific
gravity through the remaining openings,
vhile: the heaviest particles are deposited
through the last section 2 of the trough.

It is to be noted that the separation or siz-
ing of the material is accomplished by the
gravitation of the said material within the
trough in connection with the direct impact
of force upon the bottom of the sections to-
gether with the inclined walls of the skim-
mer, and that no shaking oscillatory action
or vibration is imparted to the sections of
the trough as such action has been found,

- from actual practice will combine the mate-

“B8

rial instead of obtaining the desired object,
that of separation. As stated the impact

force not only sizes the material but assists

the same in gravitating down the trough,
and ‘the heavier particles of the material re-
sponding first to the action of gravity and

- being' also under the influence of the impact
blow will pass the openings nearest the sac-

- tion 12 of the trough. It will thus be noted

60

that the lighter particles will fall through
the first opening adjacent theé said section 12,
the next heaviest through the second open-
ing, and so on until the heaviest particles
pass over the last section of the trough, the

. skimmers directing the various sized paiti-
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cles toward their particular openings.
Arranged upon the frame 3, and at a suit-
able distance below the trough 1 and the

1,063,855

shaft 9 is an inclined floor 13. This floor
supports adjacent its opposite transverse
ends suitable bearings 14 within which is
mounted a shaft 15. The shaft 15 has one

of its ends extending beyond the frame, and.
%

the said ends may

70

e either offset or pro- -

vided with a suitable handle 16, whereby the

shaft 15 may be rocked. }

The numerals 17 designate a plurality of
substantially L-shaped separators. Each of
tlese separators have their under faces pro-
vided with bearing brackets 18, through the
bores or openings ¢f which passes the shaft
15. Each of these brackets is provided with
a retaining element, such as a screw 19, and
whereby the said separators may be longi-

tudinally adjusted upon the shaft and re-.

tained in the said adjusted position. One
or both of the longitudinal sides of the
frame may be closed, in which instance the
closed side is provided with a plurality of
openings 18’; and these openings are dis-

posed below the openings or passages pro- -

vided between the skimmers and the sections
of the trough. Tt is, of course, understood
that the graded material ‘passing through

75

80 .

35

the openings in the trough will, in accord-

ance with their varying specific gravities,
spread to the shape of a fan, the heavier par-
ticles falling nearest the vértical and it will
be noted that by adjusting the separators:17
upon the shaft 15 a desired grade or weight
of each of the separate series of particles
will be caused to fall upon the horizontal
member or base-of the L-shaped séparators.

.
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Arranged opposite the side of the frame ~

provided with the door-ways 18’ is a track
20 upon which is mounted for travel a wheel

truck 21, .and by rotating the shaft ‘15, T
105

through the medium of its handle 16:the
separators 17 will be inclined and the :par-
ticles received thereon will be de;)oélted
through the doorways or openings 18

truck 21. - o

In Figs. 6, 7 and 8 I have-illustrated a

“tothe -
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slightly modified form of -the trough. . As -

shown the trough is made up of B’ series
of sections 22.

These sections’ are: inter- .

posed-one sbove the other and éach of the -

.sections has’its sides ndjacent its end which
is connected with the suceeeding section pro- |
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vided with an elongated longitudinally ex-

tically extending elongated openings 24.

The openings in the sides of one of the sec-

tions are adapted to register with the open-
ings in the sides of the adjacent or co-acting

sections, and the numerals 25 designate

bolts which™ are’ adapted to pass through
the openings, and to havé the threaded por-
tions thereof, which are arranged upon the

tending enlarged opening 28 and spaced ver- - -
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outer faces of the sides, engage by suitable -
thumb screws 26. Interposed between the - '

adjacent or connected sections are spacing.

blocks 27, each of which being provided with

180
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openings- corresponding with the openings
98 and 24, and by this arrangement it will
be noted that the sections are not only suf-
ficiently spaced apart but that any of the
said sections may be adjusted either longi-
tudinally or vertically with relation to the
remsining sections. It is to be understood
that when the sections are adjusted, say lon-
gitudinally, the securing bolts are removed
from the vertical openings and, of course,

- the bolts are to be removed from the longi-
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tudinal openings when the sections are ad-
justed vertically. . The sections are each
subjected to an. impact of force, the same
being preferably produced by beater arms
similar to those previously described, and
the action of the maferial within the trough
is similar to the action of the materials in
the trough 1 when subjected to the impact
force. The sections 22 each comprises a
skimmer, the action of which is similar to
that of the walls provided by the elongated
and substantially V-shaped -slots 8 of the
trough sections 2. ' Lo
In Fig. 9 I bave illustrated a table 28
which is provided with longitudinally ex-
tending V-shaped channels, and arranged
within the channels are -the substantially
V-shaped troughs 29. The troughs are ar-
ranged in series, one adjacent the other, and
in this instance the impact of force is de-
livered directly upon the under face of the
table 28. Tt is to be stated that any number
of tables and troughs may be employed.
From the above, when taken in' connec-
tion with the drawings, it is believed that
the advantages of my device, the simplicity

- of the construction, as well as the method of
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operation will be perfectly apparent to those
skilled in the art to which such inventions
appertain without further detailed descrip-
tion. v :

Having thus described the invention what

T claim is:— iy
1. In. a separator, an inclined trough
made up of stepped sections forming skim- | .~

“ mers provided with' openings, means for im- I;-

&

parting an impact force to the bottom of
the trough adjacent the openings provided

by the skimmers to size the particles as well

as to gravitate the same down the trough
and to force the sized particles of varying

-and increasing specific gravities successively

through the openings, and means arranged
below the trough for dividing the heavier
of the evenly sized particles from the lighter

 particles. . .

9. In a separator, a trough constructed of
a series of sections forming skimmers, means
for adjusting any of the troughs with rela-
tion to the remaining troughs, & frame sup-
porting the troughs, a shaft extending lon-
gitudinally of the frame, means for impart-
ing motion to the shaft, beater arms upon
the shaft and arranged to contact with the
bottoms of each of the sections making up
the trough, and said beater arms compris-
ing a plurality of spaced flexible members,

substantially as described.

8. In a separator, a trough made up of a
series of sections forming skimmers, the
said sections having their upper edges pro-

‘vided with longitudinal ways which serve

‘as passages for the co-acting sections, the

sides of each of the sections being provided
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with registering elongated openings, bolts .

passing through the openings, nuts for the
bolts, a frame supporting the trough, a lon-
gitudinally extending shaft journaled with-
in the frame and arranged below the trough,
means for imparting motion to the shaft,
beaters upon the shaft, each of said beaters
comprising a plurality of flexible fingers ar-
ranged to contact successively with the bot-
tom  of the sections adjacent the skimmers,

-a second shaft journaled upon the frame

and arranged below the first named shaft,
and L-shaped - separators adjustably . sus-
tained upon the said second shaft, substan-
tially as and for the purpose set forth.
.~ . FRANCIS C. NICHOLAS.
Witnesses: A S
- E. EDMONSTON, JT.,
-~ W.C, Davis. -

80

85



