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UNITED STATES PATENT OFFICE

ERNEST OTTO MATTERN, OF PORTLAND, OREGON.,

CENTRIFUGAL CONCENTRATOR.

1,048,846.

To all whom 1t may concern: _

Be it known that I, Ernest Orro Mar-
TERN, a citizen of the United States, residing
at Portland, in the county of Multnomah
and State of Oregon, have invented certain
new and useful Improvements in Centrifu-
gal Concentrators; and I do declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable
others skilled in the art to which it apper-
tains to make and use the same.

This invention relates to separators, and
more especially to those wherein the concen-
trates are separated from the tailings by
centrifugal action; and the object of the
same is to improve the construction of a ma-

chine of this character, adapt it for action

on ores of various grades, and increase the
output. These objects are accomplished by
constructing the machine as hereinafter
more *fully deseribed and claimed, and as
shown in the drawings wherein—

Figure 1 is a central vertical transverse
sectional view through the machine com-
plete. TFig. 2 is a plan view thereof with
the frame in section. Fig. 8 is a cross sec-
tion through the launder. TFig. 4 is a hori-
zontal section on the line4—4 of Fig. 1. Fig.
5 is an enlarged perspective detail of the
scraper. Fig. 6 is a diagrammatic vertical
transverse sectional view illustrating a modi-
fied form of this device which will be ex-
plained hereinafter.

In the preferred embodiment of my inven-
tion shown in the drawings attached, a
frame 1 supports a fixed launder 2 contain-
ing a partition 8 dividing it into two annu-
lar channels whereof the lowermost num-
bered 4 is for the values or concentrates and
has its outlet 5, and the uppermost numberec
6 is for the tailings and has its outlet 7.
A rather wide flange 8 projects inward from
the outer wall of the launder 2 and stands
a little distance above the upper edge of
the partition 38, between which edge and
flange is left an annular inlet 9 into the
channel 6, this inlet being at the highest
point within the launder so that the lightest
particles in the tailings will pass into it by
reason of the presence of the overhanging
flange 8.

Mounted in any suitable bearing, such as
the step 10 within the frame 1, is an up-
right shaft 11 which may be rotated in any
suitable manner. In the drawings I have
shown a power shaft 12 parallel with the
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main shaft 11 and having a power wheel 13
which may be connected by belt with a suit-
able source of enecrgy, and this shaft is
geared as at 14 and 15 to the upper end of
the main shaft, while it is also geared as at
16 and 17 to a hub 18 which is journaled
around the main shaft above a collar 19
thereon, the various gears being so propor-
tioned that the hub will rotate faster than
the main shaft.. I may here say that the
difference in speeds may be varied as the
nature of the ore or its richness may re-
quire, and also the speed at which the power
shaft is driven may be varied as required
by the size and construction of the machine,
the speed with which the slime is fed to it,
and climatic and other conditions.

Tt will not be necessary for the purposes
of this specification to describe in detail the
various bearings for the shafts nor the
means for permitting the substitution of
different pairs of gears when the relative
speed of the two shafts is to be changed,
but in any event the hub 18 should rotate
a little faster than the main shaft 11.

Secured to the main shaft by any suitable
means such as the spiders 20 is an inner
cylinder 21, surrounded by concentric cyl-
inders 22, 23 and 24, and all these cylinders
are mounted at their lower edges upon the
lower head 25 which is a disk having a
central opening 26. Through the latter pro-
jects an upright pipe 27 having a flange 28
at its upper end overlying the head 25
around the opening 26, and within this pipe
around the shaft is a sleeve 27’ between
which and the pipe is formed an annular
inlet; and the slime to be treated is fed into
said inlet through the feed pipe 29 in any
suitable manner not necessary to illustrate.

The outermost cylinder 24 rises some-
what higher than the others and past the
upper edge of the inner wall of the launder
2, above which edge the cylinder is pierced
with two (and in larger machines four, or
possibly three) rectangular outlet openings
30 through which the values or concentrates
are delivered into the channel 4. The upper
end of said outermost cylinder is preferably
flaved at 31, the upper edge of the flaring
portion leading directly to the inlet 9 into
the channel 6, and it is intended that the
tailings shall flow over the flaring edge 31
and into this channel.

Secured to and carried by the hub 18 is
the upper head 35 which is a disk surround-
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ing the main shaft but free from it, and de-
pending from this head is an inner pendant
cylinder 32 disposed between the two inner-
most upright cylinders 21 and 22, and sur-
rounded by concentric pendant cylinders 33
and 84 situated respectively between the
other upright cylinders as shown. I have
described and illustrated four of the latter
and three of the former although there could
be more or less, but in any event the upper
edges of the upright cylinders do not touch
the upper head 35 and the lower edges of
the pendant eylinders do not touch the lower
head 23, so that a tortuous passage is formed
from the interior of the innermost upright
cylinder 21, up and down, to the interior of
the outermost upright cylinder 24. Tere
this passage communicates, through the an-
nular space 86 between the edge of the up-
per head 35 and the outermost cylinder 24,
with the chamber above said head; and,
while the staggered arrangement of the va-
rious cylinders produces a tortuous passage
in the lower part of the machine, the mate-
rial within said chamber is subjected to the
uninterrupted influence of centrifugal action.

Secured upon the upper head 35 is the
foot 40 of a scraper whose body is curved
on its outer edge so that it will slide along
the inner face of the projected upper por-
tion of the outermost cylinder 24, and which
body when viewed from the axis is angular
as seen in Fig. 5 so that it includes a flat
base 41 of a width radially of the machine
sufficient to cover the space 86, and a wing
49 rising obliquely from the rear end of the
base to a point coincident with the line
where the cylinder 24 begins to flare as at
31. This scraper.is of some considerable
length circumferentially of the machine and
travels (with the upper head 35) with its
open mouth 43 forward, the front edge 44
of the base cutting under the heavier accu-
mulations around the edge of said chamber

and the front edge 45 of the wing cutting

through the accumulations which are a lit-
tle lighter (though not sufficiently light to
pass over the flaring portion 81) and draw-
ing them downward within the scraper as it
moves and delivering them radially outward
through the openings 30 as the scraper passes
them. IFor preventing the material moving
upward through the space 36 from passing
directly out the several openings 30, I secure
to the inside of the outermost cylinder 24
and beneath each opening a baffle plate 47
which in effect affords an interruption in the
space 86 at each of these points, and over
which the scraper moves as it is carried
around by the upper head 35.

It will not be necessary to state the pro-
portions or materials of parts nor to fur-
ther amplify details which are susceptible of
considerable change so long as the spirit of
the invention is retained. In Fig. 6 I have

1,048,846

shown how all of the cylinders may flare
slightly from their heads outward, and des-
ignated them by the same reference numer-
als with prime -marks added, but I would
prefer that the outermost cylinder 24 should
be truly cylindrical throughout its entire
height. It might be possible, although it is
hardly necessary to illustrate, to make all
of the cylinders except the outermost more
or less conical or flaring in the opposite di-
rection from that shown; but these and other
changes may be left to the manufacturer and
perhaps dictated as a result of the experi-
ence of the user.

The solution of ground ore and water in
proper proportions (slime) is fed through
the feed pipe 29 and passes up the pipe 27
into the innermost cylinder 21 wherein it
is driven radially outward by centrifugal
force; rising therein it passes over the up-
per edge of the cylinder, under the head 35,
and downward within the inner pendant
cylinder 82; passing under the lower edge
of this cylinder, over the lower head 25, it
rises within the next upright cylinder 22;
and this tortuous course is followed to the
interior of the outermost cylinder 24, the
heavier particles or concentrates becoming
more and more thoroughly separated from
the lighter particles during the progress of
the material through the tortuous course re-
ferred to until, when the mass reaches and
passes through the space 36, the heavier
particles lie next against the outermost cyl-
inder 24 and the lighter particles (waste)
and water are inside of the concentrates or
values, and the entire mass tends to accumu-
late around the edge of the chamber above
the head 85. Through this accumulation the
rotating scraper is constantly moving, its
mouth 43 gathering the values and its body
carrying them along to the openings 30
which, one after another, deliver them into
the channel 4; and meanwhile the passage of
the scraper through said mass pushes for-
ward of it the lighter particles or tailings
which are raised off the head 35 onto the
flaring portion 81 of the cylinder 24,
from which centrifugal action carries them
through the space 9 under the flange 8 into
the channel 6.

As stated before, the character and rich-
ness of the ore and several other conditions
will determine the speed of rotation of the
power shaft and the relative speed of rota-
tion of the main shaft, and also the relative
sizes of the various parts of this machine;
but I have found by experiment that by
using the slimes from the Ohio copper
mines, I can make a product of about 12%
which will assay from 2% to 12%. A fea-
ture of this invention lies in the fact that
it arrests and separates the smallest par-
ticles of mineral floats which under ordinary
conditions of concentration are lost, and
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another advantage possessed by the machine
is its enormous capacity and output, as it
can be run continuously as long as one grade
of ore can be supplied. In the claims ap-
pended, I desire by the word “cylinder” to
include the elements of that name whether
they are truly cylindrical or not.

What is claimed as new is:

1. In a centrifugal concentrator, the com-
bination with a lower head and a series of
upright cylinders mounted thereon, the
outermost rising above the others ‘and
pierced with discharge openings near its
upper end; of an upper head whose edge
stands in plane below said openings, a sec-
ond series of cylinders depending from this
head between those in the first series, a

‘scraper mounted on this head in position to

move across said openings, and means for
rotating the heads.

2. In a centrifugal concentrator, the com-
bination with parallel disk-shaped heads dis-
posed cne above the other and the lower-
most having a-slime inlet, and means for
rotating them simultaneously in the same
direction; of a series of upright concentric
cylinders rising from the lower head toward
the upper, the outermost rising past the edge
of the upper head and pierced with dis-
charge openings above it and flared above
said openings, and a second series of con-
centric cylinders depending from the upper
head between those in the first series and
with their lower edges spaced above the
lower head.

" 3. In a centrifugal concentrator, the com-
bination with a lower head having a slime
inlet, a series of upright concentric cylinders
mounted thereon, the outermost rising above
the others and pierced with discharge open-
Ings near its upper end, and a channel sur-
rounding this cylinder and into which said
openings deliver; of an upper head whose
edge is spaced from the upper portion of
sald outer cylinder and stands in a plane
below its openings, a second series of con-
centric cylinders depending from this head

between those in the first series, a scraper

mounted on this head in position to move
across sald openings, and means for rotat-
ing the heads in the same direction but at
different speeds.

4. In a centrifugal concentrator, the com-
bination with a lower head having a slime
inlet, and a cylinder rising from this head
and pierced with discharge openings above
which it is flared, of an upper head whose
edge is spaced from said cylinder and stands
below its openings, a cylinder depending
from this head within and concentric with
the other cylinder, a scraper carried by this

8

head in position to move across said open-
ings, and means for rotating the heads in
the same direction and the uppermost head
faster than the other.

5. In a centrifugal concentrator, the com-
bination with a lower head having a slime
inlet, and a cylinder rising from this head
and pierced with discharge openings near
its upper end, of an upper disk-shaped
head disposed within said cylinder below its
openings and smaller than the cylinder so
as to leave an annular space between them,
baflles carried by said cylinder in such space
beneath the openings, a cylinder depending
from this head within and concentric with
the other cylinder, a scraper carried by this
head in position to move across the openings
and above the baflles, and means for rotating
both heads, the uppermost faster than the
other.

6. In a centrifugal separator, the combi-
nation with an upright cylinder having dis-
charge openings; of a disk-shaped head ro-
tating within and smaller than the cylinder
so as to leave an annular space between
them, a cylinder depending from this head
within the other cylinder, and an angular
scraper having a flat base connected with
said head and projecting over said annular
space and a wing rising obliquely from the
rear end of the base, the scraper being so
disposed that its outer edge travels against
the inner face of the outer cylinder and the
front edges of its wing and base pass respec-
tively across the upper and lower edges of
said openings, for the purpose set forth.

7. The herein - described centrifugal sep-
arator comprising an upright shaft having
a collar, a hub. mounted thereon above the
collar, means for rotating the shaft and hub,
the latter more rapidly than the former, a
lower head carried by the shaft and having

a serles of upright concentric cylinders, the

outermost of which rises above the others
and is pierced with discharge openings, an
upper head carried by the hub and having
a series of concentric cylinders depending
into the spaces between the other cylinders,
the edge of this head being spaced from
said outermost cylinder and standing below
the -openings in the latter, and means for
feeding slime to the interior of the inner-
most cylinder.

In testimony whereof I have hereunto set
my hand in presence of two subscribing
witnesses.

ERNEST OTTO MATTERN.

Witnesses:
Karuerize O’New,
C. HemimaBpg,

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”
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