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This invention relates to spiral separators in which a
separating chamber is spirally traversed from the pe-
riphery to the center by a liquid or gaseous suspension
medium for the classification of finely divided material
according to size or specific gravity and especially for the
scavenging of the coarse material of adhering fine par-
ticles. The invention relates more particularly to the
provision in such separators of means for adjustable and
uniform feed of the material to be classified over the en-
tire periphery of the separating chamber and to the pro-
vision of means for controlling the length of exposure of
the material to be separated to the classifying and scaveng-
ing action of the suspension medjum.

Separators are known in which the material to be clas-
sified is delivered to one or more points at one end of a
cylindrical chamber provided with a circumferential array
of inwardly directed blades. The material mMOves progres-
sively over the interior of the chamber in substantially
helical paths while undergoing continuous agitation by
clean suspension medium until it leaves the separating
space as cleaned coarse material freed from fines through
a circular slot in the other end of the chamber. Separa-
tors of this type however are subject to the disadvantage
that the inmer surface of the chamber is very - heavily
loaded in the vicinity of the feed point or points. The
material distributes itself fanwise over the interior sur-
face of the chamber. A large part of the material to be
classified accordingly travels a relatively steep helical path
over the enclosure and consequently remains within the
separating space for a shorter time than material which
travels a longer distance to the outlet through flatter
helical paths. The result is either a very uneven and
hence incomplete separation of the coarse material from
fine or else a very low throughput.

The object of the invention therefore is to increase
substantially the thronghput while retaining an optimum
separation of the coarse material from fines adhering
thereto so as to achieve an optimum separation.

To this end there is provided according to the invention
a circular slot or aperture about the separating space at
its input end together with means to distribute the ma-
terial uniformly around this slot. The coarse material
leaves the separating space at the other end through an-
other circular slot.

By virtue of the uniform delivery of the material about
the periphery of the separating space, there result for all
particles of the material to be sorted substantially equal
helical paths over the enclosure to the separating space
with consequently approximately equal dwell times within
the chamber. In this way it is possible to raise the
throughput of material to the optimum and to make bet-
ter use of the stream of suspension medium passing
through the separator.

These and other features of my invention will be better
understood from the following detailed description of
two exemplary and preferred embodiments, taken in con-
junction with the accompanying drawings in which

Fig. 1 is a vertical section of a separator according to
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a preferred embodiment of my invention employing a
cylindrical separating chamber disposed about a hori-
zontal axis and including rotating end walls for the sep-
arating chamber, to one of which is coupled means to
effect a uniform distribution of the material to be sep-
arated about a peripheral input slot;

Fig. 2 is a broken vertical sectional view taken on the
line 2—2 of Fig. 1, and

Fig. 3 is a partial view similar to that of Fig. 1 but
showing a modified form of construction for the spiral
blades by which an axial component of motion is im-
parted to the material to be separated within the separat-
ing chamber.

Figs. 1 and 2 show an embodiment of the invention in
which the separating chamber is disposed about a hori-
zontal axis and in which both end walls of the chamber
rotate to minimize boundary layer interference with the
classifying action. The rotating end walls are coupled to
an exhaust blower for drawing the suspension medium
through the separator, and the inlet slot is located between
the blower and the adjacent rotating end wall.

In the embodiment of Figs. 1 and 2 the separating
chamber 55 is bounded circumferentially by an array of
spirally directed blades 54 supported by bolts 53 between
an output chamber 56 and a blower frame generally in-
dicated at 58 in which the rotating elements of the sep-
arator are journaled. The blades maintain the chamber
56 and frame 58 in proper relative position. No sur-
rounding casing is shown although one may be provided
if desired, for example if the suspension medium to be
employed is a fluid one other than the surrounding atmos-
phere.

The classifying chamber is bounded endwise by rotat-
ing end walls 60 and 62. These are coupled to a shaft 64
which may be rotated by any suitable source of energy.
In the embodiment shown the end wall 62 is integral with
a flange 66 of the exhaust blower generally indicated at
68. Flange 66 connects via the blower vanes 7¢ with the
flange 6% which in turn is coupled to the shaft 64. The
shaft 64 is journaled in a bearing member 72 fixed with
reference to the frame 58 which also supports the ex-
haust housing 74 of the blower. In operation therefore
the suspension medium is drawn through the array of
blades 54 into vortical motion within the chamber 55 and
through a central aperture 76 in the end wall 62 to be
exhausted through the blower.

The exhaust housing 74 is continued into circumfer-
ential flanges 78 and 80 which cooperate with the -end
wall 62 to form an annular conduit 82. To the face
of the wall 62 remote from the separating chamber there
is affixed a plurality of blades or beaters 86 which turn
within the annular space 82 to effect distribution of the
material to be separated about the inlet slot 83 between
the end wall 62 and the flange 80 of the blower housing,
An input conduit 90 gives access to the space 82 so that
the material to be separated poured in at the communicat-
ing funnel 92 is immediately dispersed about the circum- .
ference of the end wall 62 for uniform distribution of the
material to the inlet slot 88. A clearance 94 between the
flange 78 of the blower housing and the rotating flange
66 of the blower permits passage of the suspension med-
ium under pressure into the annular spaced 82 from which
it carries the material to be separated through the inlet
slot 88 into the separating chamber. Within the chamber
the material to be separated migrates in spiral paths over
the inner surface of the volume within the blades 54 until
the coarse material passes into the output chamber 56
through the outlet slot 96 between end wall 60 and the
wall of the output chamber, while the fine material is
withdrawn with the suspension medium through the ceil-
tral aperture 76 in the opposite end wall 62 and into
the blower.
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‘The completeness of separation effected depends upon
_the time.for which the material is exposed to the agitat-
ing action of the suspension medium within the separating
chamber. The necessary time of exposure depends upon
the nature of the material to be-classified, too short a
time resulting in the incomplete classification and too
Jong a time representing a waste of energy through the
forcing of an excessive quantity of suspension’ medium
through the separator. According to the-invention, the
time of dwell of the material to be classified is controlled
by choice of the shape of the ‘separating space, i. e., by
choice of the slope and apex angle of the conical surface
to which the inner surface of the array of blades 54 con-
forms, by radial adjustment of the position or width of
the outlet slot 96, and by suitable choice of the shape of
the ‘blades 54 with respect to their extension axially of
the separating chamber, or by any one or more of these
means, With a blade array envelope to the classifying
space increasing in diameter from the inlet to the outlet
ends of the separator, the material passes more rapidly
through the chamber, and conversely, with an array con-
forming to a cone converging towards its apex in the
direction from the inlet to the outlet ends of the chamber,
the material progresses more slowly.

The rate of progress of the coarse material undergoing
scavenging action through the “separating chamber 55
depends among other things on the configuration of the
vortex blades 54 with respect to their extension length-
wise of the separating chamber, i. e. along its axis of
symmetry. By giving to the blades not only the spiral
section in planes perpendicular to the axis of the separat-
ing chamber but also a helical extension lengthwise of the
chamber as illustrated by blades 98 in Fig. 3, the time of
dwell within the chamber of the material undergoing sep-
aration can be lengthened or shortened according as the
helical extension of the blades is in the same or opposite
sense as the helical paths of the material within the sep-
arating chamber. The sense of the helical paths of the
material depends upon the sense of the vortex motion
imparted to the suspension medium by the inwardly spiral-
ing extension of the blades. If desired the spiral orienta-
tion of the blades may be made adjustable by adjustable
means, such as the bolts 53 on which they are supported.

The end walls of the separating chamber are generally
substantially plane but may also assume a different form
as f. i. a slightly conical or parabolical form, without
interfering with the result of the separator.

While I have illustrated and described herein what I
believe to be preferred embodiments of my invention, it
will be understood that these embodiments are exemplary
only and that modifications thereof may be made within
the scope of my invention as set forth in the ‘appended
claims.

I claim:

1. A spiral separator for classifying solid particles
into coarse and fine particles by means of a-suspension
medium, comprising a free flat substantially cylindrical
and rotationally symmetrical separating chamber, said
separating chamber being limited at its circumference by
a plurality of blades disposed in a rotationally sym-
metrical stationary array for -giving said suspension
medium movement in a spiral direction, said chamber
being limited at its ends by substantially plane rotatable
end walls transverse of the axis of said array, one of said
end walls being of smaller diameter than the inner diam-
eter of said array, the periphery of said wall defining
the inner edge of an annular inlet aperture for the mate-
rial to be classified, means for supplying the material to
be classified to said inlet aperture, a chamber for re-
ceiving the separated coarse particles located close to the
other rotating end wall and communicating with an an-
nular outlet aperture for the coarse particles {ocated be-
tween the periphery .of said other -end wall and said
array, one of the end walls having a central outlet
aperture for the suspension medium carrying the “fine
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particles, and mecans for causing a suspension medium
to flow through said array of blades into the-separating
chamber.

2. A spiral separator for classifying solid particles into
coarse ‘and fine particles by means of a suspension
medium, comprising a free flat substantially cylindrical
and rotationally symmetrical separating chamber, said
separating chamber being limited at its circumference by
a plurality of blades disposed in a rotationally sym-
metrical stationary array for giving said separating fiuid
a movement in a spiral direction, said chamber being
limited at its ends by substantially plane rotatable end
walls transverse of the axis of said array, one of said
end walls being of smaller diameter than the inner diam-

eter of said array and defining the inner periphery of

an annular inlet aperture for the material to be classified,
a housing cooperating with said rotatable wall to enclose
an annular space close to said annular inlet aperture, a
plurality of blades affixed to said rotatable end wall with-
in said annular space, means for supplying the material
to be classified to said annular space and from it through
said inlet aperture to the separating chamber, a2 chamber
for the separated coarse ‘particles close to the other ro-
tatable end wall and communicating with an annular
outlet aperture for the coarse particles located between
said other end wall and said array, one of said rotatable
end walls having a central outlet aperture for the sus-
pension medium carrying the separated fine particles,
and means for causing a suspension medium to flow
through said array of blades innto the separating chamber.

3. A spiral separator for classifying solid particles into
coarse and fine particles by means of a .suspemsion
medium, comprising a free flat substantiaily cylindrical
and rotationally symmetrical separating chamber, said
separating chamber being limited at its circumference
by a plurality of blades disposed in a rotationally sym-
metrical stationary array for giving said suspension
medium a movement in a spiral direction, said. cham-
ber being limited at its ends by substantially plane ro-
tatable end walls transverse of the axis of said array,
one of said rotatable end walls being of smaller diam-
eter than the inner diameter of said array.and defining
an annular inlet aperture for the material to be classified,
means for supplying the material to be classified to said
inlet aperture, one of said rotatable end walls having a
central outlet aperture for the suspension medium carry-
ing the separated fine particles, an exhaust. blower sup-
ported coaxially with said array and communicating on
its low pressure side with said central outlet aperture, said
blower being coupled with said rotatable end wall, and a
chamber for receiving the coarse particles located close
to the other rotatable end wall and communicating with
an annular outlet aperture for the coarse particles be-
tween said other end wall and said array, said blades be-
ing spaced apart to permit the flow of suspension medium
through the array into the separating chamber.

4. A spiral separator as claimed in claim 3, in which
the blades of the array extend helically lengthwise of the
separating chamber.

5. A spiral separator as claimed in claim 3, in which
the blades of the array have a longitudinal slope with
respect to the axis of the separating chamber.

6. A spiral separator as claimed in claim 3, in which
the blades of the array have a spiral section in planes
perpendicular to the axis of the separating chamber.

7. A spiral separator as claimed in claim 1, including
means for controlling the length of exposure of the mate-
rial to be separated to the classifying and - scavenging
action of the suspension medium. :

3. A spiral separator as claimed in claim 1, including
adjustable means for varying the time of dwell of ‘the
material to be classified in the separating chamber.

9. A spiral separator -as claimed in claim 1, in which
the means for supplying the material to be classified in-
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cludes means for uniformly distributing the material to
be classified to the annular inlet aperture.
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