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(57) ABSTRACT 
To dilute a heavy fraction separated in a cyclone sepa 
rator, the latter is provided with a duct for supplying 
the diluent while maintaining it in rotation around the 
separator axis, the supply duct having a discharge ori 
fice located at a radial distance from and within a cir 
cumferential wall surrounding the separated heavy 
fraction. 

7 Claims, 3 Drawing Figures 
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CYCLONE SEPARATOR WITHUNDERFLOW 

DLUTER 
The present invention relates to an arrangement in 

connection with cyclone separators for the dilution of 
separated heavy fraction while maintaining a rotating 
movement of the diluent around the axis of the separa 
tor. The arrangement is mainly characterized by a duct 
for the supply of a diluent, the orifice of said duct being 
situated at a radial distance from and within a circum 
ferential wall surrounding the separated heavy fraction. 
Cyclone separators of the present type are utilized 

particularly in the paper and cellulose pulp industry for 
the purification of fiber suspensions. In connection 
with this purification, the aim is on the one hand to re 
move various impurities as effectively as possible in the 
form of a heavy fraction, and on the other hand to col 
lect the useful fibers as effectively as possible in the 
form of a light fraction. In the course of developing 
more effective separators, a stage has been reached, 
however, where the heavy separated fraction has be 
come thickened to such an extent that the heavy frac 
tion outlet has a tendency to become clogged. It has 
therefore become a necessity to provide the separators 
with arrangements for dilution of the heavy fraction 
with water. 
For reasons due to technical circumstances in con 

nection with the manufacturing processes, the temper 
ature of the suspensions to be purified has gradually in 
creased before they are fed to the cyclone separators. 
On account of the resulting decrease of the viscosity of 
the water in the suspension, it has become more and 
more difficult to prevent a considerable quantity of the 
useful fibers from accompanying the separated heavy 
fraction on its way toward the heavy fraction outlet. In 
order to keep the number of separation steps in series 
at a reasonable level, it has become a necessity not only 
to dilute the heavy fraction, but also to wash it and 
thereby transfer the accompanying useful fibers to the 
light fraction. 

It has been attempted to solve the said dilution and 
washing problem by supplying water under pressure to 
the cyclone separator via one or more tangentially ar 
ranged inlets through the separator wall near the heavy 
fraction outlet or through the wall of an outlet chamber 
arranged outside the heavy fraction outlet. The thought 
behind the arrangement is to "break up' the separated 
heavy fraction while maintaining or increasing the rota 
tional speed of the separated heavy fraction, and 
thereby effectively dilute the fraction and wash out of 
the same the accompanying useful fibers so that they 
can join the light fraction in the inner vortex leaving the 
separator through the light fraction outlet. 
However, this "breaking up' of the separated heavy 

fraction appears to have the effect that the heaviest 
portion of the said fraction, which has settled in a vor 
tex close to the periphery of the separator, becomes 
disarranged. The dilution water injected tangentially 
and under high pressure will create a considerable tur 
bulence along the wall immediately surrounding the 
said heaviest portion of the fraction, and the result 
seems to be that a part of the polluting particles already 
separated will be thrown into the inner vortex contain 
ing the useful fibers flowing toward the light fraction 
outlet, and carried along with the same. At any rate, it 
has been found that it is hardly possible, when using the 
known arrangements for dilution of the separated 
heavy fraction, to prevent the purified suspension from 
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2 
containing unwanted dirt particles, at least if it is at 
tempted to wash out effectively and save the useful fi 
bers which otherwise would leave the separator 
through the heavy fraction outlet. 
The problem to which the present invention is di 

rected is therefore to dilute the separated heavy frac 
tion in such a manner that, on the one hand, the heavi 
est fraction will flow out without clogging the heavy 
fraction outlet, and, on the other hand, the useful fibers 
will be effectively recovered and led to the light frac 
tion outlet of the separator while avoiding that pollut 
ing particles will at the same time mix into the light 
fraction. 
This problem has surprisingly been solved by an ar 

rangement in which the duct or ducts supplying the di 
lution water, while maintaining it in rotating movement 
around the axis of the separator, open at a distance 
from and within the circumferential wall enclosing the 
fraction to be diluted. Cyclone separators provided 
with the arrangement according to the invention have, 
in other words, a surprisingly good separating effect. 
The inventive concept may be put into practice in 

such a manner, for instance, that one or more tubes for 
the supply of dilution water through said circumferen 
tial wall open out at a distance from the inside of this 
wall. Those tubes should then be directed or bent so 
that the axis of the orifice will be a tangent to a smaller 
circle than the one described by the circumferential 
wall. Preferably, however, the orifice of the duct is ar 
ranged to open out coaxially with the separator and 
provided with a device which will give the desired ro 
tating movement to the dilution water. 
The invention will be described more in detail below 

with reference to the drawing, in which FIG. 1 is an ele 
vational view of a cyclone separator having one em 
bodiment according to the invention; FIG. 2 is an en 
larged vertical sectional view of part of the separator 
shown in FIG. 1; and FIG. 3 is a view similar to FIG. 2 
but showing another embodiment. 

In the drawing, the cyclone separator 1 has a vortex 
chamber 2 provided with a tangential inlet 3, a light 
fraction outlet 4 and a heavy fraction outlet 5. In FIGS. 
1 and 2, the separator is provided with a coaxial supply 
tube 6 having its discharge end opening within the vor 
tex chamber 2 immediately inside the heavy fraction 
outlet 5. Tube 6 forms an inlet duct for diluent and is 
provided internally with vanes 7 which give a rotating 
movement (around the separator axis) to the dilution 
water being injected under pressure. On account of this 
movement, the water after having left the orifice of the 
duct will be given a flow direction by the centrifugal 
force as indicated by the arrows. If the water did not 
have the rotational movement, it would join the inner 
vortex of the separator going upward and containing 
the light fraction. Now the water will flow toward the 
wall of the vortex chamber, instead, and dilute the sep 
arated heavy fraction, which is here flowing downward 
in an outer vortex. Thus, the separation process will be 
activated so that the heaviest separated particles, the 
polluting particles, will remain collected in a vortex 
flowing downward close to the wall of the separator, 
this down-flowing vortex being highly liquid on account 
of the dilution, whereas the useful fibers forming a part 
of the thickened fraction have been washed out and 
suspended in a part of the dilution water. This suspen 
sion forms a lighter phase rotating close to the axis and 
is seized gradually by the inner vortex going upward 
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and is thus added to the light fraction leaving through 
the light fraction outlet 4. This arrangement for addi 
tion of dilution water has a less tendency to influence, 
in a disturbing way, the heavy phase of impurities al 
ready separated out. 

In the embodiment shown in FIG. 3, an outlet cham 
ber 8 is arranged outside the heavy fraction outlet 5 of 
the cyclone separator. In the outlet chamber there is an 
impingement plate 9 coaxial with the separator. On its 
side facing the separator, the impingement plate has a 
central mouth 10 of a duct for the supply of dilution 
water. The dilution water is led through a tangential 
inlet 11 to a cylindrical chamber 12 communicating 
with the said mouth and is thus given a rotating move 
ment. The arrows indicate the direction of flow which 
presumably prevails in connection with this arrange 
ment. The embodiment of the invention shown in FIG. 
3 has proved to be specially favorable. 

It will be apparent that in FIG. 2 as well as FIG. 3 the 
diluent discharge orifice 10 is located at a radial dis 
tance from and within a circumferential wall 1a (FIG. 
2) or 1b (FIG. 3) which surrounds the separated heavy 
fraction and adjacent which this heavy fraction rotates 
in an annular body around the cyclone axis. Thus, the 
device 7 (FIG. 2) or 11-12 (FIG. 3) serves as a means 
for rotating the diluent around this axis as it discharges 
through orifice 10 and within said rotating annular 
body. 

claim: 
1. In combination with a cyclone separator having an 

axis and forming a vortex chamber having an inlet for 
a suspension to be separated, said chamber also having 
outlets for a separated heavy fraction and for a sepa 
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rated lighter fraction, respectively, the separator in 
cluding a circumferential wall adjacent said outlet for 
the separated heavy fraction and adjacent which said 
heavy fraction rotates in an annular body around said 
axis, means for supplying a diluent to dilute said sepa 
rated heavy fraction and having a discharge orifice lo 
cated at a radial distance from and within said circum 
ferential wall, said means for supplying a diluent in 
cluding means for rotating the diluent around said axis 
as the diluent discharges through said orifice and within 
said annular body. 

2. The combination of claim 1, in which said dis 
charge orifice is coaxial with the separator. 

3. The combination of claim 2, in which said dis 
charge orifice is located within said outlet for the sepa 
rated heavy fraction. 

4. The combination of claim 2, in which the separator 
also forms an outlet chamber located outside the vortex 
chamber and to which said separated heavy fraction 
outlet leads, said discharge orifice being located in said 
outlet chamber. 
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5. The combination of claim 4, comprising also an 
impingement plate located in said outlet chamber and 
having one side facing said vortex chamber, said dis 
charge orifice opening through said side of the plate. 

6. The combination of claim 2, in which said means 
for rotating the diluent includes vanes. 

7. The combination of claim 2, in which said means 
for rotating the diluent includes means forming a cylin 
drical chamber and having a tangential inlet for the dil 
ulent. 
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