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69 Wind separation and classification equipment for tobacco leaves and the iike.

6D A wind separation and classification equipment for to-

bacco leaves and the like. It has a vertically cylindrical sheli

defining a separation chamber (1) therein, a supply cylinder

(2) accommodated in the vertically cylindrical shell, a rotary

shaft (4) rotatably mounted on the top portion of the cylin-

drical shell, a dispersion board (8) mounted on the lower

end portion of the rotary shaft, a discharge cylinder (7)

mounted on the bottom of the cylindrical shell, a ventilation 20

member (18) provided on the lower portion of the separa- 15
W™ tion chamber and a plurality of secondary air intakes pro-

vided at the lower portion on the cylindrical shell. The lower

end portion of the supply cylinder is expanded in an abacus 6
m shape. There are defined a separation area, an accele-

ration area and a drop area in the sequential order from the

e top in the separation chamber. 17_
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This invention relates to a wind separation and
classification equipment for tobacco leaves and the like.

For example, since tobacco leaves are supplied to a
separation equipment inherently in a mass form or inter-
twined form, several separation equipments are required to
be interconnected in the prior art separation process in

order to obtain the sharpness of separation.

In a conventional equipment, as disclosed in Japanese
Patent Publication No. 58-5655, in order to increase the
capacity of separation process, make compact the equipment
and increase the sharpness of separation, the whole
process from the supply process of tobacco leaves to the
discharge process thereof is carried out in a vertically

hollow cylindrical separation chamber.

The present invention intends to improve such prior
art.

The object of the present invention, therefore, is to
increase the sharpness of separation of a wind separation
and classification equipment and decrease the number of
separation equipments interconnected each other in the
prior art.

Zdeérease
the amount of wind to be used for classification-per a

Another object of the present invention is to
certain amount of to-be-processed raw materiali”

To achieve the above mentioned objects and others,
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there is essentially provided a wind separation and classi-
fication equipment for tobacco leaves and the like
comprising a vertically cylindrical shell defining a
separation chamber therein and having an air outlet formed
on its upper portion; a supply cylinder having a raw
material supply port on a part of its upper end portion _
accommodated within said vertically cylindrical shell and
attached to the top portion thereof at its one end, the
other end thereof being extended halfway downward in said
separation chamber; a swollen portion of an abacus bead
configuration connected to the extended lower end portion of
said supply cylinder and forming substantially a part
thereof; a rotary shaft rotatably mounted on the top portion
of said vertically cylindrical shell at its one end, the
other end thereof being extended downward through the inside
of said supply cylinder as well as said swollen portion, a
dispersion board mounted on the lower end portion of said
rotary shaft, said dispersion board being positioned under
said swollen portion in such a manner as that the upper
surface of the former is spacedly adjacent to the lowest
portion of the latter; a discharge cylinder mounted on the
bottom of said vertically cylindrical shell, said discharge
cylinder being positioned under said dispersion board in
such a manner as that the top portion of the former is
spacedly adjacent to the under surface of the latter, a
ventilation member provided on a lower portion of said
separation chamber in such a manner as to surround the

outer periphery of said discharge cylinder in order to obtain
an even air flow; a separation area, an acceleration area
and a drop area are defined in the sequential order from

the top in said separation-chamber:; and a plurality of
secondary air intakes provided at the lower portion on the
cylindrical shell around said separation area in the separa-
tion chamber.
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Fig. 1 is a vertically sectional view of the equipment
embodying the present invention;

Fig. 2 is a sectional view taken on line II - II of
Fig. 1;

5 Fig. 3 is a sectional view taken on line III - III of
Fig. 1; and

Fig. 4 is a flow chart of a ventilation system.

Preferred embodiment of the present invention will be
described with reference to the accompanying drawings where-
10 in like numerals denote like or corresponding parts through-

out the several sheets.

As shown in Fig. 1, a supply cylinder 2 is vertically
provided at the center of the upper portion of a cylindrical
separation chamber 1. A rotary shaft 4 is rotatably

15 supported by a support member 3 at the center of said
supply cylinder 2. Said rotary shaft 4 is driven by a
variable speed electric motor or all speed motor 5 positioned
in the upper portion of said supply cylinder 2. A pre-
liminary dispersion board 6 is provided within said supply

20 cylinder 2, and a dispersion board 8 is provided in a
position under said supply cylinder 2 and above a discharge
cylinder 7 for remainder after completion of wind classifi-
cation as will be described hereunder.

Said preliminary dispersion board 6 is in a conical




10

15

20

25

30

0135999

configuration (the vertical angle is 90° in this embodiment)
and an ejector plate 9 is provided on its declined surface
radially and in-parallel with the generatrix. Said
dispersion board 8 is in a conical configuration with an
umbrella shape at its center. On the contrary, the end
portion 10 of said dispersion board 8 is raised upward
outwardly (30° to 45° with respect to the horizontal line
in this embodiment), and an ejector 11 is provided on its
declined surface of the central portion thereof radially and
in parallel with the generatrix. A vane 12 is provided at
the under surface of the end portion 10 around its
periphery in such a manner as to extend downward therefrom.

Said supply cylinder 2 forms a supply port 13 for raw
material at a part of its upper end portion, and is formed
with an annularly swollen portion or abacus bead shaped
annularly swollen portion 14 having tapered over and under
surfaces l4a and 14b at its lower portion in such a manner
as that after the diameter thereof once becomes large
around said preliminary dispersion board 6, it becomes
smaller again as it goes downward. The separation chamber
1 is defined as an acceleration area 16 around the area
where said supply cylinder 2 becomes large in its diameter
to form said abacus bead shaped swollen portion 14. The

_upper area of said swollen portion 14 is defined as a

separation area 15 and the lower area but above a ventila-
tion member 18 is defined as a drop area 17.

An air outlet 19 is provided at the upper portion of
the separation area 15 of said separation chamber 1 and
connected to an intake of a fan 22 by way of a tangential
separator 21 through a duct 20. The discharge cylinder 7
for remainder after completion of wind classification is

disposed generally in the vertical direction so that the
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upper end portion thereof is positioned under said dispersion
board 8. The ventilation member 18 is interposed between
said discharge cylinder 7 for remainder after completion of
wind classification and the side wall 24 of the separation
chamber 1. The upper end surface of the ventilation member
18 is extended downward (30° to 40° with respect to the
horizontal line in this embodiment) gradually and inwardly
between the side wall 24 of the separation chamber 1 and
the upper end portion of said discharge cylinder 7 for
remainder after completion of wind classification. The
opened area of the ventilation member 18 is limited to a
few percent of the total area of the ventilation member 18
in order to obtain an even speed of air flow.

A chamber 25 is defined between the side wall 24 of
separation chamber 1 at the lower portion of the ventilation
member 18 and the side wall 23 of the discharge cylinder
7 for remainder after completion of wind classification.

An annular chamber 28 having an air inlet 27 connecting

to a duct 26 of the outlet of the fan 22 is provided on

the periphery of said chamber 25. A plurality of ducts 29
are inserted from said annular chamber 28 into the inside
of said chamber 25 toward the vicinity of the side wall

23 of said discharge cylinder 7 for remainder after
completion of said wind classification for intercommunica-
tion. The total opened area of said ducts 29 is kept less
than a.half of the area of said air inlet 27, and a damper
30 for controlling air amount is disposed within the duct
29 in order to obtain an even air flow from the annular
chamber 28 to the chamber 25. Furthermore, a rectification
plate 31 which is annularly apertured is provided inter-
mediate between the upper surface of the duct 29 of the
chamber 25 and the ventilation member 18 in order to

equalize the wind speed distribution both in the axial and
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peripheral directions. Dampers 32 and 33 are provided at
the inlet and outlet of the fan 22 in order to balance the
wind amount and the air resistance of the air circulation
system for wind classification.

The abacus bead shaped swollen portion 14 of the raw
material supply cylinder 2 in the separation chamber 1 is

vertically movably arranged in order to obtain the best

separation condition according to the characteristic of

the raw material in such a manner as that the distance
between the abacus bead shaped swollen portion 14 and the
dispersion board 8 is adjusted to shift the position of

the acceleration'area 16. Also, in order to change the
height of the separation area 15, an annularly protruded
partition panel 34 adapted to define the air outlet 19 on
the side wall of the separation chamber 1 is vertically
adjustably disposed. Furthermore, the mounting position of
the dispersion bocard 8 is vertically shiftable to a suitable
position with respect to the acceleration area 16 and not to
disturb the smooth flow of the raw material from the
ventilation member 8 to the discharge cylinder 7 for
remainder after completion of wind classification.

The rotary shaft 4 on which the dispersion board 8 and
the preliminary dispersion board 6 is mounted is made speed-
variable in order to obtain desirable dispersion and spread
of the raw material supplied into the separation chamber 1
from the supply cylinder 2. The vane, which is mounted on
the under surface of the peripheral end portion 10 of said
dispersion board 8, has such a configuration and number of
blades as to compensate the scattering of the wind speed
in the peripheral direction in the separation chamber 1 and
maintain the floating time of the raw material adequately
in the separation chamber 1, and also to circulate slightly
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the air in the separation chamber 1 to enhance the smooth
flow of the raw material toward the discharge cylinder 7 for
remainder after completion of wind classification from

the above area of the ventilation member 18 without
stagnancy.

The air outlet 19 provided at the upper portion of the
separation area 15 within the separation chamber 1 is
divided into several portions (divided into 4 portions in
this embodiment) in order to discharge the air without |
disturbing the distribution of the wind speed in the
cylindrical separation chamber 1 and each of them is
provided with a damper 3 for controlling the air amount.

A plurality of secondary air intakes 36 are provided at the
lower portion of the side wall 24 of the separation area

15 in the separation chamber 1 and each of them is provided
with a damper for controlling the secondary air amount. The
duct 26 of the outlet of the fan 22 is provided with an
exhaust duct 37 in order to purify the circulation air
within the ventilation system and enhance the smooth
introduction of the secondary air into the separation chamber
1 and the air amount of exhaust air is controlled by a
damper 38. The ventilation system is supported by the
circulation system, and a balance of the air resistance and
the wind amount is maintained so that no air-locker is
required to shut out the flowing in-and-out of the air at
the supply cylinder 2 of the separation chamber 1 and the
discharge port 7 for remainder after completion of wind
classification.

In the above constitution, the tobacco leaves (herein-
after referred to as the "raw material") supplied from the
supply port 2 is unfastened and dispersed by means of the

preliminary dispersion board 6 which is rotated by means of
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the rotary shaft 4. Said ejector plate 9 is useful for

said unfastening and dispersion. Nextly, the raw material

is dropped toward the center of the dispersion board 8 along
the side wall 23 of the supply cylinder 2 and evenly
dispersed all over the periphery in the separation chamber

1l by the centrifugal force of said dispersion board 8. The
ejector plate 11 and the raised up peripheral end portion

10 are useful for said dispersion. Particularly, the
peripheral end portion 10 renders a component force to the
raw material in the upward direction. The air flow for
separating and classifying the raw material dispersed within
the separation chamber 1 is blown out by means of the
ventilation member 18 to regulate the wind speed such that it
is lower along the side wall 24 of the separation chamber 1
and the side wall 23 of the supply cylinder 2 than intermedi-
ate 24 of the separation chamber 1 and the side wall of the are:

The raw material once blown up passing the acceleration
area 16 is gradually reduced its speed in the separation
area 15. Although the light weight raw material continues
to climb upward, the heavy weight raw material starts .
dropping along the side wall 24 of the separation chamber
1 and the side wall 23 of the supply cvlinder 2, and is
dropped into the discharge cylinder 7 for remainder after
completion of wind classification for separation.

25 The configuration of the abacus bead shaped swollen

_30

pé?%ion 14 of the supply cylinder 2 forming the acfelerafi®nT -
area 16 and the separation area 15 as well as the relation-
ship of the portions between the abacus bead shaped swollen
portion 14 and the dispersion board 8 and the positions
between the dispersion board 8 and the ventilation member 18

are useful for said separation.
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Secondary air introduced from the secondary air intakes
36 formed on the side wall 24 of the separation chamber 1
affects the raw material dropping along the side wall 24
and blows up once again the light weight raw material
accompanied by the heavy weight raw material. The slight
air circulation within the separation chamber 1 by means
of the vane 12 of the diépersion board 8 is useful for said
separation because it improves the floating condition of
the raw material. The light weight raw material climbed up
the separation area 15 of the separation chamber 1 is
guided to said tangential separator 21 through the upper
air outlet 19 for collection.

Since the present invention is constituted as mentioned
in the foregoing, a comparatively light weight material to
be separated, which is once blown up to the separation
chamber by a wind speed and is dropped downward accompanied
by a comparatively heavy weight material to be separated,
is once again returned to the separation chamber by
secondary air for re-classification. In this way, the
present invention enables to improve the sharpness of

separation considerably when compared with the prior art.

Furthermore, according to the present invention, since
the width of the separation area and that of the accelera-
tion area are adjustably constituted, the best separation
condition can be created depending on the characteristic
of particular material to be separated.
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CLATIMS:

1. A wind separation and classification equipment for
tobacco leaves and the like comprising:

a vertically cylindrical shell defining a separation
chamber therein and having an air outlet formed on its

5upper portion;

a supply cylinder having a raw material supply port on
a part of its upper end portion accommodated within said
vertically cylindrical shell and attached to the top portion
thereof at its one end, the other end thereof being extended

10 halfway downward in said separation chamber;

a swollen portion of an abacus bead configuration
connected to the extended lower end portion of said supply
cylinder and forming substantially a part thereof;

a rotary shaft rotatably mounted on the top portion of
15said vertically cylindrical shell at its one end, the other
end thereof bheing extended downward through the inside of

said supply cylinder as well as said swollen portion;

a dispersion board mounted on the lower end portion of
said rotary shaft, said dispersion board being positioned

20under said swollen portion in such a manner as that the
upper surface of the former is spacedly adjacent to the
lowest portion of the latter;

a discharge cylinder mounted on the bottom of said
vertically cylindrical shell, said discharge cylinder being

25positioned under said dispersion board in such a manner as
that the top portion of the former is spacedly adjacent to
the under surface of the latter;

a ventilation member provided on a lower portion of said
separation chamber in such a manner as to surround the

30o0uter periphery of said discharge cylinder in order to obtain
an even air flow;

a separation area, an acceleration area and a drop
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area defined in the sequential order from the top in
said separation chamber; and

a plurality of secondary air intakes provided at the
lower portion on the cylindrical shell around said separa-

5 tion area in the separation chamber.

10

15

20

25

2. A wind separation and classification equipment accord-
ing to claim 1 which includes means for adjusting the
vertical width of said separation area.

3. A wind separation and classification equipment according
to claim 2, wherein said means for adjusting the vertical
width of said separation area is a partition panel vertical-
ly adjustably disposed and annularly protruded inwardly

from the upper portion of the cylindrical shell around said
separation area.

4. A wind separation and ciassification equipment accord-
ing to claim 2, wherein said means for adjusting the
vertical width of said separation area is the vertically
adjustable swollen portion of an abacus bead configuration.

5. A wind separation and classification equipment
according to claim 1 which includes means for adjusting the
vertical width of said acceleration area.

6. A wind separation and classification equipment accord-
ing to claim 5, wherein said means for adjusting the vertical
width of said acceleration area is the vertically adjustable
dispersion board.

7. A wind separation and classification equipment accord-
ing to claim 1 which further includes a preliminary disper-

sion board mounted on said rotary shaft within said swollen
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portion of the supply cylinder.

8. A wind separation and classification equipment accord-
ing to claim 7, wherein said preliminary dispersion board
is in a conical configuration and an ejector plate is

5 provided on its declined surface radially and in parallel

with the generatrix.

9. A wind separation and classification equipment accord-
ing to claim 1, wherein said dispersion board is in a
conical configuration with an umbrella shape at its center,

10 while the end portion thereof is raised upwardlyand outwardly.

10. A wind separation and classification equipment accord-
ing to claim 9, wherein said dispersion board is provided
with an ejector plate on its declined surface radially and

in parallel with the generatrix.

15 11. A wind separation and classification equipment accord-
ing to claim 1, wherein said swollen portion of the supply
cylinder has tapered over and under surfaces.
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