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Several devices are actually in use under thé generic
name of cyclone devices for separating out particles of
matter which are in suspension i a fluid when these
particles are themselves of a density higher than that of
the fluid.

The apparatus which forms the subject of thée present
invention utilizes the physical phenoménon; which is de-
scribed in my U. S. Patent No. 2,052,869 and which is
hereinafter referred to as the Coanda effect, for effecting
the separation of the particles of matter which are in
suspension in a fluid, and more particularly thé separa-
tion of particles of matter from air, thereby stripping said
fluid and more particularly said air from the particles in
suspension therein.

The Coanda effect is apparent when a stream of fluid
emerges from any  containér under a certdin pressiire,
through a slot, if one of the lips of the slot orifice is ex-
tended and recedes continuously from the direction of
the axis of said slot. Under such conditions, the fluid
clings to the said extended lip and teuds to increase its
velocity, producing -accordingly an underpressure and
therefore a suction and an intake of gas.

By convéniently shaping this extended lip, e. g. by
inscribing it into a citcle of appropriate radius, as de-
scribed in the aforementioned patent, and forming said
lip either with a series of facets (or flat surfaces) or a
facet and a continuously curved surface, it is possible,
according to the invention, to provide a circular move-
ment for the emergent fluid or air, the resultant centrif-
ugal force throwing the suspended particles outwardly.

If such slots are disposed along the generatrices of a
cylinder, the rotational movement beginning at each slot
will be continued from one slot to the next one, and the
bulk of the emerging air will continué to turn in a circle
around the cylinder, the particles of matter in-suspension
in said emerging air being continuously thrown towards
the periphery, due to the centrifugal force.

If this rotational movement takes place inside a con-
tainer, the particles of matter are precipitated towards
the walls, due to the centrifugal force, the cenfer of the
container being freed from dust, and the purified air
or fluid can be extracted from the center of the container.

An apparatus according to the invention therefore
comprises: ‘

(a) A cylinder in-the interior ‘of ‘which the gaseous
or liquid fluid, carrying dust in- suspension, is rotatably
circulated;

(&) Slots, formed in the wall of said cylinder and
placed along generatrices thereof, through which the
fluid emerges from the interior of said cylinder, said
slots being characterised in that one of the lips of their
orifice is extended and recedes continuously from the di-
rection of emergence of said slots, following a prede-
termined profile as fully described in aforementioned
patent;

(¢} A container which envelopes said cylinder and
waerein the dust separated out of the fluid is collected;
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(d) A central system for discharging the purified
fluid.

The aforesaid and other objects, features and ad-
vantages of the invention will be more easily and fully
understood from the illustration of two embodiments of
an apparatus according to the invention, it being under-
stood that the invention is not restricted to the details of
the illustrated and described embodiments but is suscep-
tible to modifications and adaptations.

In the attached drawings:

Fig. 1 is a diagrammatic vertical section of a first em-
bodiment of a dust separating device in accordance with
the invention.

Fig. 2 is a horizontal section on the line II-—II of
Fig. 1 with a slightly enlarged scale.

Fig. 3 is a diagrammatic vertical section of a second
embodiment.

Fig."4 is a horizontal section on the line IV—IV of
Fig. 3 with a slightly enlarged scale. )

In thé device shown in-Figs. 1 and 2,-the fluid to be
stripped from- the contained dust enters tangentially by
duct 1 and ciiculates around duct 16 in the annular space
2, while helically descending toward the closed end 3 of
the annular space 2. The fluid emerges from the an-
nular space 2 through narrow slots or gaps 4 provided
between a circular series of circumferentially spaced
vertical staves 13 arranged around and spaced from the
duct 16. The staves 13 are shown in Fig. 2 as having

an air foil cross section corresponding -substantially to

the profile of an airplane wing and are disposed with
their chords approximately tangential to the cylinder de-
fined by the staves 13 and with the leading edge of each
stave spaced from the trailing edge of the preceding stave
to provide the narrow slots or gaps 4 between successive
staves 13. Each of the gaps 4 provides an orifice having
a prolonged lip 5 comprising a flat facet 5z and a curved
surface 8b receding continuously and progressively from
the direction of the axis 14 of emergence of the fluid
through the gaps 4.

In emergence through the gaps 4 into the surrounding
space 9, the fluid closely follows the prolonged lips 5
of the orifices as-indicated by the arrows a, due to the
aforementioned Coanda effect, and continues to rotate
in the direction of the arrow A in the surrounding space
9. By the resulting centrifugal force, the fluid frees itself
from the suspended particles 7 which are thrown onto
the surrounding wall 8. From the space 9 the stripped
fivid flows downwardly into the communicating space Sa
from which it is discharged upwardly through the cen-
trally located discharged duct 10.

The dust thrown against the wall 8 falls ‘down onto
an inclined wall 8z and collects in a duct 15 closed by
a removable plug 15a. When the duct 15 is-full of
dust, the plug 15a is withdrawn and the dust falls out
and is collected in any suitable bag or container (not
shown).

A second embodiment of the invention is shown in
Figs. 3 and 4 in which the same parts are designated by
the same reference numerals as in Figs. 1 and 2. The
embodiment of Figs. 3 and 4 is like that of Figs. 1 and 2
except that the discharge duct 10 terminates in a Venturi
i1 comprising a convergent portion 11a, throat 11b and
divergent portion 11¢ which emerges into the duct 10.
The fluid to be purified enters tangentially through the
duct 1, rotates around the duct 10 and convergent por-
tion 1lc of the Venturi nozzle and escapes from the
annular space 2 (closed at its bottom end by a collar
3a) through narrow slots or gaps 4 provided between
staves 13’ (Fig. 4) which are similar to staves 13 in
Fig. 2 but have prolonged lips 5 forming a continuous
curved surface receding continuously from the direction
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14 of the axis of emergence of the fluid through the
gaps 4. The fluid emerging from the annular space 2
through gaps 4 clings to the lips 5 as shown by the
arrows a and continues to rotate in the direction of the
arrow A, cleaning itself from the dust 7 which, being
heavier than the air 6, is thrown onto the wall 8 sur-
‘rounding space 9. The purified fluid flows down into
the lower space 9a and is discharged through the Venturi
nozzle 11 and connecting duct 16. A vertical blade 10a
is shown provided in front of the rounded entrance lid
of the Venturi nozzle 11 to prevent further rotation of
‘the stripped fluid in the Venturi nozzle.

Although the invention has been described with ref-
erence to certain specific embodiments thereof, it is to
be distinctly understood that various modifications and
adaptations of the arrangements herein disclosed may be
made as may readily occur to persons skilled in the art
without constituting a departure “from. the spirit and
scope of the invention as defined in the objects and in the
appended claims.

Having thus described the invention, what is claimed as
new and desired to be secured by Letters Patent, is:

1. A device for separating from a fluid, particles car-
ried in suspension by said fluid, comprising a casing form-
ing a separating chamber, said casing having a side wall
and a bottom, means defining an inner chamber extend-
ing substantially vertically inside said casing and dis-
posed substantially centrally of said casing with an an-

nular space between said inner chamber and the side |

wall of said casing, said means defining the inner cham-
ber comprising a circumferential series of staves extend-
ing longitudinally of said inner chamber and spaced cir-
cumferentially from one another to provide slots between
successive staves, inlet means for supplying fluid with
particles suspended therein to said inner chamber with a
pressure differential between the inside and outside of
said inner chamber to cause said fluid and particles to
flow out through said slots, the corresponding outer sur-
face of each of said staves being shaped to define a lip
for the adjacent slot which lip diverges at a progressively
increasing angle from the direction of emergence of said
fluid from said inner chamber to produce circumferential
movement of the fluid and particles flowing out through
said slots into the annular space between the inner cham-
ber and the side wall of said casing and thereby throw-
ing said particles centrifugally toward the side wall of
said casing to separate said particles from the fluid and
collect them in said casing, means for discharging col-
lected particles from the bottom of said casing and means
defining a fluid outlet from said separating chamber,
said fluid outlet being disposed substantially centrally of
said casing and spaced upwardly from the bottom there-
of, and means blocking the flow of fluid directly from
said inner chamber to said outlet, the sole path of travel
of said fluid from said inlet means being into said inner
chamber, out through said slots into said separating
chamber and from said separating chamber to said outlet.

2. A device for separating from a fluid, particles car-
ried in suspension by the fluid, comprising a casing form-
ing a separating chamber, said casing having a top, side
wall and bottom, a substantially vertical cylinder extend-
ing down in said separating chamber and defining an
inner chamber, said cylinder terminating at a distance
above the bottom of said casing and being disposed cen-
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trally of said casing with an annular space between said
cylinder and the side wall of the casing, said cylinder
having a series of circumferentially spaced longitudinally
extending slots opening from said inner chamber to said
separating chamber, inlet means for supplying fluid with
particles suspended therein to said inner chamber with
a pressure differential between the inner chamber and
the separating chamber to cause said fluid and particles
to flow out through said slots, each of said slots having
an extended lip that diverges at a progressively increas-
ing angle from the direction of emergence of said fluid
from the inner chamber to produce circumferential move-
ment of the fuid and particles flowing out through
said slots into the annular space between said cylinder
and the side wall of said casing and thereby throwing
said particles centrifugally toward the side wall of said
casing to separate said particles from the fluid and collect
them in said casing, means for discharging collected
particles from the bottom of said casing, a fluid outlet
conduit extending axially down through said cylinder
with an annular space between said conduit and cylinder,
said outlet conduit opening at its lower end into said
separating chamber and means at the lower end of said
cylinder closing said annular space between said conduit
and cylinder to block the flow of fluid directly from said
inner chamber to said outlet conduit, the sole path of
travel of said fluid from said inlet means being into said
inner chamber, out through said slots into said separat-
ing chamber and from said separating chamber to said
outlet conduit.

3. A separator according to claim 2, in which said
inlet opens tangentially into the annular space between
said outlet conduit and cylinder in a direction to produce
circumferential movement of said fluid in the same di-
rection as that produced by said diverging lips of the
slots in said cylinder,

4. A separator according to claim 2, in which said
cylinder is formed by a circular series of vertically ar-
ranged staves which are spaced circumferentially from
one another to form said slots between them.

5. A separator according to claim 4, in which said
staves are of airfoil cross section with their chords ap-
proximately tangential to said cylinder.

6. A separator according to claim 2, in which the
lower end of said outlet conduit opening into said sep-
arating chamber is Venturi-shaped.
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