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1. An apparatus for quantitatively extruding food

material comprising

(a) a hopper for food material,

(b) an eccentrically formed cylindrical housing
mounted to the bottom of said hopper, having a cylindrical
side wall, which is open at the top part that faces the
hopper, and two end walls, and which housing has an exit
port means positioned away from said hopper, and arranged
on said cylindrical side wall in the axial direction of
said housing,

(c) a rotating hollow cylindrical drum disposed in
said housing, which drum is fixed to a rotatable shaft
driven by a motor, said drum having a plurality of slits
formed radially through the peripheral body thereof and
extending in the axial direction of said peripheral body,
said side wall of said housing being so formed that the
periphery of said drum and the inner surface of said side
wall of said housing downstream of said hopper in the
direction of rotation of said drum define a space whose
cross section progressively narrows and then becomes

ol

uniform adjacent said exit port means, and which slidably
engage each other downstream of said exi: port means in

the direction of rotation of said drum, /2
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(d) a plurality of blades, inserted into each of said
slits, and of cross-sectional dimensions defined such that
they slidably fit in said slits, each said blade being
provided with a recess on its trailing surface extending
in the radial direction over a distance slightly greater
than the thickness of the peripheral body of said drum,

(e) an eccentric cylindrical cam fixedly mounted to
the end walls of the housing in a slidable engagement with
said shaft of said drum, the periphery thereof being
radially spaced apart from the inner surface of said side

wall of said housing by a distance equal to the radial

width of said blades, said cam engaging said peripheral
body of said drum at the top portion of said drum, and
being progressively separated from said peripheral body in
the direction of rotation of the drum to define an inner
chamber together with the end walls of the housing, and

(f) an exit path connecting said inner chamber to
said hopper,

wherein each of said blades is slidably movable as
said drum rotates along both said periphery of said
eccentric cam and said inner surface of said side wall of
said housing, so that, when the rotation brings said blade
to face the bottom of said hopper, the outward part of
said blade is arranged to protrude into said hopper to
introduce said food material into said space, while said
recess on sald blade provides a passage from said space to
said inner chamber for releasing into said inner chamber
the air bubbles trapped in a compartment formed by the two
adjacent blades, the drum, and the housing, and to retract
to a point where the outward end cf said blade becomes
flush with the periphery of said drum when said blade has
moved past said exit port means, characterized in that

said exit port means is comprised of a plurality of
exit ports separated from each other by partition walls,
and said drum has a pluvality of flanges extending
outwardly from the peripneral body thereof, so that in the
drea upstream of said exit ports these flanges extend to
slidably engage the inner surface of said housing to
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divide said space into as many sections as the number of
said exit ports; in the area of said exit ports the
outward ends of the flanges slidably engage the ends of
said partition walls of said exit ports to provide
sections communicating with the respective exit ports;
and in the area downstream of said exit ports the outward
ends of the flanges are slidably received in the arcuate

grooves provided in the inner wall of said housing.
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Background of the Invention

1. Field of the Invention

This invention relates to an apparatus for quantitatively
extruding food material, typically a plastic food material, and
5 pore particularly to an apparatus for supplying a continuous body
of food matertal, uniform in quantity and density throughout the

portions of the bodyv, while removing air trapped during the

. 13
rere process.

10" 2. Prior Art

U.S.P. 4,801,258 discloses an apparatus for quantitatively
extruding food material. In this apparatus the material is
introduced into the space formed between the periphery of a drum

t and the side wall of a housing. The drum has an inner chamber
15« between its inner wall and the periphery of a cam. A pair of

L Y {

blades is inserted into slits formed on the drum from a ;

LR

** ' compartment in the oufside of the drum and a compartment in the f
inner chamber. |
{g *ate Since the dimensions of the space in the compartment outside X

|

20 of the drum decrease towards the exit port, while the space of !
the inner chanber increases, the pressure in the outer {
compartment becomes much higher than that of the inner chamber. r

Thus the air in the material is drawn out of the outer
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compartment into the inner chamber via a path formed between the
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recess on the trailing surface of the blade and the wall of the

slit., As a result a cylindrical body of material of a uniform

quantity and density, and that has no air entrainment, is

extruded from the exit port.

Usually a row of exit ports are provided on a housing for
extruding a number of cylindrical bodies of food material. Such
exit ports are arranged in the axial direction of the housing.
However, when the material clogs one of the exit ports, the
material which should be extruded from that exit port moves to
and is extruded from its adjacént ports, and thus the guantity of
the material extruded from the other exit ports changes.

Further, food material such as dosvgh or minced meat tends to clog
exit ports. Therefore, in this apparatus of the prior art where
the material is extruded from a plurality of exit ports, a

uniform supply of food material is not assured.

Summary of this Invention

The object of this invention is to secure a uniform supply |
of food material when a plurality of exit ports are provided to

the above apparatus of the prior art.

A€tording to this 1AveEntIon, anm appraratus for quantit

extruding food material is provided, comprisi

(a) a ho or food material, (b) an eccentrically
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The present invention consists in an apparatus for
quantitatively extruding food material comprising

(a) a hopper for food material,

(b) an eccentrically formed cylindrical housing
mounted to the bottom of said hopper, having a cylindrical
side wall, which is open at the top part that faces the
hopper, and two end walls, and which housing has an exit
port means positioned away from said hopper, and arranged
on said cylindrical side wall in the axial direction of
said housing,

(c) a rotating hollow cylindrical drum disposed in
said housing, which drum is fixed to a rotatable shaft
driven by a motor, said drum having a plurality of slits
formed radially through the peripheral body thereof and
extending in the axial direction of said peripheral body,
said side wall of said housing being so formed that the
periphery of said drum and the inner surface of said side
wall of said housing downstream of said hopper in the
direction of rotation of said drum define a space whose
cross section progressively narrows and then becomes
uniform adjacent said exit port means, and which slidably
engage each other downstream of said exit port means in
the direction of rotation of said drum,

(d) a plurality of blades, inserted into each of said
slits, and of cross-sectional dimensions defined such that
they slidably fit in said slits, each said blade being
provided with a recess on its trailing surface extending
in the radial direction over a distance slightly greater
than the thickness of the peripheral body of said drum,

(e) an eccentric cylindrical cam fixedly mounted to
the end walls of the housing in a slidable engagement with
said shaft of said drum, the periphery thereof being
radially spaced apart from the inner surface of said side
wall of said housing by a distance equal to the radial
width of said blades, said cam engaging said peripheral
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pody of said drum at the top portion of said drum, and
being progressively separated from said peripheral body in
the direction of rotation of the drum to define an inner
chamber together with the end walls of the housing, and

(f) an exit path connecting said inner chamber to
said hopper,

wherein each of said blades is slidably movable as
said drum rotates along both said periphery of said
eccentric cam and said inner surface of said side wall of
said housing, so that, when the rotation brings said blade
to face the bottom of said hopper,; the outward part of
said blade is arranged to protrude into said hopper to
introduce said food material into said space, while said
recess on said blade provides a passage from said space to
said inner chamber for releasing into said inner chamber
the air bubbles trapped in a compartment formed by the two
adjacent blades, the drum, and the housing, and to retract
to a point where the outward end of said blade becomes
flush with the periphery of said drum when said blade has
moved past said exit port means, characterized in that

said exit port means is comprised of a plurality of
exit ports separated from each other by partition walls,
and said drum has a plurality of flanges extending
cutwardly from the peripheral body thereof, so that in the
area upstream of said exit ports these flanges extend to
slidably engage the inner surface of said housing to
divide said space into as many sections as the number of
said exit ports; in the area of said exit ports the
outward ends of the flanges slidably engage the ends of
said partition walls of said exit ports to provide
sections communicating with the respective exit ports;
and in the area downstream of said exit ports the outward
ends of the flanges are slidably received in the arcuate

grooves provided in the inner wall of said housing.




10

resn

15

seve
2 e
»

»
X

LA R R]

se sdse wa

~” aa

LR N

a
P -
- -

- -

-
»

20

AR 25

In the apparatus of this invention the space into
which the food material is introduced is divided into
sections. These sections are sealed by an adjacent pair
of flanges or one flange and an adjacent end wall of the
housing, which sections are further defined between the
peripheral body of the drum and the side wall of the
housing. At some stage of the rotation of the drum, in
each section a compartment is formed between an adjacent
pair of blades. Therefore, even when the material clogs
one of the exit ports, the material in the section
communicating with the exit port is enclosed in the
section, and thus cannot flow into adjacent sections.
Accordingly the material is prevented from being extruded
from the adjacent exit ports. Therefore, an uneven supply
of food material can be completely eliminated.

ri Descripti f the Drawi

Fig. 1 shows a sectional elevation of an apparatus of
this invention.

Fig 2 is a cross-sectional view of the apparatus
taken along the line A-A* in Fig. 1, showing an example of

a drum used in the apparatus.

Fig. 3 shows a perspective view of the drum in Fig. 2.

Fig. 4 shows the enlarged cross-sectional view of the

exit
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ports of the apparatus cut along the line B-B' in Fig. 1.
Fig. 5 is a cross-sectional view of the apparatus
along the line A-A' showing a second embodiment of the drum

according to this invention.

Fig. 6 shows a perspective view of the drum used in
the apparatus of Fig. 5.

Embodiments

An example of an apparatus according to the present
invention will now be described by reference to the
drawings.

The apparatus (1) includes a hopper (3) for the food
material (5) and an eccentrically formed cylindrical
housing (7) integrally mounted on the bottom of the hopper
(3). In Fig. 1 the walls of the housing (7) are
integrally connected to the walls of the hopper (3). The
housing (7) has in it a rotating hollow cylindrical drum
(9). The drum (9) is operatively connected to a shaft
(11), which is a drive shaft connected to a motor (not
shown) .

As shown in Figs. 1 and 3, the drum (9) has a
plurality of slits (13) formed radially through its
peripheral body at a certain distance between them. The
slits (13) also extend in the axial direction of the
peripheral body.

Further, a plurality of outwardly extending flanges
(14) are provided on the periphery of the drum (9). These
flanges are arranged in the axial direction of the drum

(9) and spaced apart from each other at a distance.
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As shown in Fig. 1, in each of the slits (13) a blade
(15) is inserted. 1Its dimensions are such that it fits
snugly, and is slidable, in the slit.

On the trailing surface of each blade (15) in the
direction of rotation of the drum (9) a recess (17) is
formed and extends in the radial direction over a distance
slightly greater than the thickness of the peripheral body
of the drum. The recess (17) may axially extend over
almost the entire length of the blade (15).

An eccentric cam (19) is fixedly mounted to the end
walls (25) of the housing (7) and is positioned in the
hollow interior part of the drum (9) in sliding engagement
with the shaft (11). The periphery of the cam (19) is
radially spaced apart from the inner wall of the housing
(7) by a distance equal to the radial width of the blades
(15). On both end walls of the housing (7), in the area
where the drum (9) faces both the hopper (3) and the
bottom of the housing (7), steps (21) are formed to hold
the blades (15) in place. The steps (21) are spaced apart
from the periphery of the cam (19) by a disiance that is
equal to the blade's radial width. Therefore when the
drum (9) is rotated the blades (15) move in the same
direction as the drum (9) while the outward ends of the
blades (15) engage both the inner wall of the housing _7)
and the steps (21) and the inward ends of the blades (15)
engage the periphery of the cam (19).

The housing has a plurality of exit ports (23)
pesitioned away from said hopper (3). 1In this example
four exit ports (23aA, 23B, 23C, 23D) are arranged in the
axial direction of the
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housing (7). As shown in Fig. 4, the exit ports (23) are

connected to their respective nozzles (24) so that cylindrical

bodies of the material are properly extruded from the apparatus

(1) without touching each other. The flanges (14) are formed so

enas &£ ;xu*:tﬁbn
that their outward ends engage thekwalls (22) which separate the

four exit ports when they arrive in the area of the exit ports.

As shown in Fig. 1, the side walls of the housing are

connected with the side walls of the hopper (3). The housing (7)

also has two end walls (25, Fig. 2) to enclose the drum (9) and

the cam (19). The side wall of the housing (7) has an eccentric~

shaped cross—-section so that its inner surface and the periphery

of the drum (9) downstream of the portion of the drum (9) facing

the hopper (3) in the direction of rotation of the drum (9) shown

by an arrow a in Fig. 1 definme a space (27) progressively

narrowing in its cross-section toward the exit ports (23).

However, the inner surface of the side wall of the housing (7)

contacts the periphery of the drum (9) in the area downstream of

the exit port (23) in the direction of rotation of the drum (9)

as shown in Fig. 1.
The flanges (14) are formed so that their outward ends

inner surface of the side wall of the

(23).

extend to éngage the

housing in the area upstream of the exit ports Therefore,

the flanges (14) divide the space (27) into sections, whose eaeh

pumber of—whieh—numbers corresponds to the sespeetive number of
e»«s“mp¥a

In this Ea**d&asﬁ*, the space (27) is divided by

the exit ports.
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three flanges (14A, 14B, and 14C) to define four sections as
shown in Fig. 2. Therefore, in this area the material (5) is
shut in each section of the space (27) and cannot move into the
adjacent sections. In the area that is downstream of the exit
ports (23), grooves to receive the flanges (14) are previded in
the side wall of the housing (7) as shown in Figs. 1 and 2.

An inner chamber (31) is formed between the periphery of the
cam (19) and the inner wall of the peripheral body of the drum
(9), except for the area where the cam (19) contacts the drum
(9). The cam (19) is designed to have an eccentric shape. The
surface of the cam is equidistant from the inner surface of the
side wall of the housing. The positional relationship of the cam
(19) and the drum (9) is such that the inner chamber
progressively enlarges in its cross-section from the position
near the hopper (3) toward the exit ports (23) in the direction
of rotation of the drum, and, after an area of unifornm
dimensions, narrows towards the downstream end, where the
periphery of the cam (19) engages the inner wall of the
peripheral body of the drum (9) at the top portion of the housing
(7) facing the hopper (3).

Near the point where the inner chamber (31) disappears an
exit path (33) is formed. The exit path connects the inner

chamber (31) and the hopper (3) through the cam (19) as shown in

Figs. 1 and 2.
examp\e
In thi34&theé¥cs#z. the space (27) has a uniform dimension
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section (41) downstream of the decreasing dimension section (39)
and adjacent and upstream of the exit ports (23) in the

rotational direction a. -Fn—this—wniforrdiwenrsFor—sectionr—te—

In this apparatus a compartment is formed between an

adjacent pair of blades (15) in the inner chamber (31} and in the
space (27). Since the drum (9) and the cam (19) are enclosed in
the housing (7), the compartments are sealed by the end walls
(25) and the side wall of the housing (7) and the periphery of
the cam (19), as shown in Fig. 2. As stated above, the space
(27) in the compartmant is divided into the four sections by the
flanges (14).

In operation the drum (9) rotates clocksise as shown by an
arrow a in Fig. 1. At the top part of the housing (7) the
outward end of the blade (15) protrudes into the hopper (3).
¥hen the protruding blade rotates along with the rotation of the
drum (9), it pushes the food materiai into the space (27) between
the inner surface of the side wall of the housing (7) and the
drum (9). In the area upstream of the exit ports, the outward
ends of the flanges engage the inner surface of the side wall of
Brereou é\\'\M’cX\;\g he space. (20)
the housingxinto four sections. The material (5) is divided into
four parts and introduced into each section. Further, the

outward end of the blade (15) engages the inner surface of the

gide wall of the housing (7) to define a sealed compartment,

e W e [ T S o Shmn
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together with an adjacent blade (15), the drum (9), and two
adjacent flanges or one flange and one of the end walls (25).
The material introduced into the space (27) is confined in the
compartment and moves in the rotational direction a, as shown in
Fig. 1.

In the decreasing dimension section (39), as the drum (9)
rotates, the volume of the compartment formed by an adjacent pair
of blades, the drum, the side wall, and flanges (14) {or a flange
and an end wall of the housing), progressively decreases, In
contrast, the periphery of the cam (19) and the inner wall of the
peripheral body of the drum (9) separate from each other to form
the inser chamber (31). Compartments are formed in the inner
chamber with the cam, the drum, adjacent pairs of blades (15) and
the end walls of the housing (7), and the volume of each
compartment pregressively enlarges as the drum (9) rotates up to
the area near the downstream end of the exit ports (23).

When the material is introduced from the hopper (3) into the

udtes

space (27), airAtend to be trapped in the material and first
enters the formed compartment. As shown in Fig. 1, the air tends
to gather at the downstream part of the compartment.

‘Since the recess (17) “of “the blade (15) extends over a
distance greater than the thickness of the drum (9), at some

Ausino,

point ##;#%#sxf%e rotation of the drum (9) the blade (15) becomes
positioned so that the recess (17) stretches beyond both surfaces

of the druem (9). At this point the space (27) communicates with




_12_
the inner chamber (31) via a %gghxformed by the recess (17)
between a wall of the slit (13) and the tlade (15), as shown in
Fig. 1. The space in the compartment formed outside of the drum
(9) becomes smaller as the drum (9) rotates, and thus the
5 pressure within the compartment increases, while the space of the
inner chamber (31) increases and thus the pressure within the
compartment inside of the drum (9) decreases. Thus, the pressure
of the space (27) becomes much greater than that of the inner
chamber (31). Due to the pressure difference,¥iirA(35), together
1pr--+, with a fractional portion of the material (37), is forced from
+"»*%s the space (27) into the inner chamber (31). Thus, as the drum
o Be\eg, are
<« (9) rotates, airAin the outer compartment ¥S\removed from the
* , space (27), and only the material (5) fills the space (27) before
X the compartment arrives at an area adjacent the exit port (23),
15 as shown in Fig. 1.

Then the compartment arrives in the uniform dimensiens
section (41). As stated above, the uniform dimensions section
(41) is located upstream of the exit ports (23) in the rotational
direction a. Since the dimensions of the space (27) and those of
20 the inaner chamber (31) in this section (41) are uniform, the

pressure in the space (27) and the inner chamber (31) defined by
an adjacent pair of blades (15) is kept uniform. Without such
uniform dimensions, that is, if the space (27) were so formed

that its dimensions were to gradually decrease toward the exit

25 ports (23), the pressure at the upstream portion of the material
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in any outer compartment would be lower than that at the
downstream portion. Thus, the pressure to extrude the material
via the exit ports (23) would not be uniform., Thus, if the

L DAoL PASBWAG ‘c.\\ro\,\.ﬁ.)\(\ Yre. LniCoren dumension  Secktion (..‘-“) )
matérial were to be extruded from the exit ports (23))it would
pulsate at a cycle synchronized with the arrivai of the blades
(15) at the exit ports (23). Therefore, the flow rate of the

material extruded would not be uniform 1f viewed microscopically.

Such a feature can be a drawback for some applications.

However, in this tméﬁﬁ#ﬂﬁa&%}he material (5) in the uniform

dimensions section (41) is subjected to uniform pressure
throughout the space between an adjacent pair of blades (15)
until it is carried to the portion adjacent an exit port (23).
Thus it is uniformly extruded from the e#it port (23). This
uniform dimensiéns section (41) should extend at least a distance
equal to that between an adjacent pair of blades (15). Moreover,
the position of the blade ,15) relative to the drum (9) may shift
in this section (41) to sdch a point that the recess (17) on the
trailing surface of the blade (15) is concealed behind the
periphery of the drum (9) to close the path connecting the space
(27) and the inner chamber (31) so that the air (35) in the inner
chamber is prevented from flowing back into the space (27). As a
result, material that is uwniform in quantity and density, and
that has no remnant of air, is extruded via the exit ports (23).
As we discussed above, without the flanges (14), when the

naterial clogs one of the exit ports, for example, the second
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exit port from the right in Fig. 4, the material which should be
extruded from the second port would flow into the adjacent exit
ports as indicated by arrows ¢ in Fig. 4. Therefore, the
quantity of the material (5) extruded from the adjacent ports
would increase. However, in this invention each section is
sealed from the other sections by an adjacent pair of flanges or
one flange and an end wall of the housing. Thus, the materiatl
(5) cannot flow into the adjacent sections and the extrusion of
the material (5) from one exit port cannot affect the material
(5) extruded from the other exit ports.

Fhen the blade (15) moves past the exit ports (23), the
blade (15) retracts to a point where its outward end hecomes
flush with the periphery of the drum (9), and the periphery of
the drum (9) contacts the inner wail of the housing (7). As
shown in Fig. 1, the capacity of the inner chamber (31) between
any adjacent pair of blades (15).is uniform until the leading
blade forming a compartment approdches the point where the blade
begins to be exposed to the bottom of the hopper (3). From that
point on the inner chamber (31) progressively decreases its space
until the periphery of the cam (19) contacts the inner wall of
the drum (9) and thus the inner chamber (31) disappears at the
top part of the housing (7).

As the drum (9) rotates, the fractional portion of the
naterial (37) in the inner chamber (31) moves toward the top part

of the housing (7), being pushed by the leading surface of the
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blade (15). Adjacent the top part of the housing (7),
where the inner chamber (31) disappears, the exit path
(33) is formed through the cam (19) to remove the material
(37) and the air (35) trapped in the inner chamber (31) by
the propelling force of the blade (15). The material (37)
and the air (35) returns to the hopper (3) via the exit
path (33) as shown by arrows b in Fig.. 2.

Fig. 5 shows an apparatus (10l1) containing another
example of the drum. The construction of the apparatus
(101) is similar to that of the apparatus (1), shown in
Fig. 2. In this example, all compartments are defined
between any adjacent pair of the flanges (14). 1In
contrast, both end sections of the space (27) of the first
example in Fig. 2 are defined by one end wall of the
housing and its adjacent flange (14).

ffec this inventio

As we discussed above, in this invention the quantity
of the material extruded from the plurality of the exit
ports is the same and cannot change even if the material
clogs one of the exit ports. Therefore, an uneven supply
of the material extruded from the plurality of exit ports

can be completely eliminated.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-
1. An apparatus for quantitatively extruding food
material comprising

(a) a hopper for food material,

{b) an eccentrically formed cylindrical housing
mounted to the bottom of said hopper, having a cylindrical
side wall, which is open at the top part that faces the
hopper, and two end walls, and which housing has an exit
port means positioned away from said hopper, and arranged
on said cylindrical side wall in the axial direction of
said housing,

(c) a rotating hollow cylindrical drum disposed in
said housing, which drum is fixed to a rotatable shaft
driven by a motor, said drum having a plurality of slits
formed radially through the peripheral body thereof and
extending in the axial direction of said peripheral body,
said side wall of said housing being so formed that the
periphery of said drum and the inner surface of said side
wall of said housing downstream of said hopper in the
direction of rotation of said drum define a space whose
cros& section progressively narrows and then becomes
uniform adjacent said exit port means, and which slidably
engage edach other downstream of said exit port means in
the direction of rotation of said drum,

(d) a plurality of blades, inserted into each of said
slits, and of cross-sectional dimensions defined such that
they slidably fit in said slits, each said blade being
provided with a recess on its trailing surface extending
in the radial direction over a distance slightly greater
than the thickness of the peripheral body of said drum,

(e) an eccentric cylindrical cam fixedly mounted to
the end walls of the housing in a slidable engagement with
said shaft of said drum, the periphery thereof being
radially spaced apart from the inner surface of said side
wall of said housing by a distance equal to the radial

P, O U ¥ N U U VA VT UV VP U . PR VRO A
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width of said blades, said cam engaging said peripheral

body of said drum at the top portion of said drum, and

being progressively separated from said peripheral body in

the direction of rotation of the drum to define an inner

chamber together with the end walls of the housing, and
(f) an exit path connecting said inner chamber to

said hopper,

wherein each of said blades is slidably movable as
said drum rotates along both said periphery of said
eccentric cam and said inner surface of said side wall of
said housing, so that, when the rotation brings said blade
to face the bottom of said hopper, the outward part of
said blade is arranged to protrude into said hopper to
introduce said food material into said space, while said
recess on said blade provides a passage from said space to
said inner chamber for releasing into said inner chamber
the air bubbles trapped in a compartment formed by the two
adjacent blades, the drum, and the housing, and to retract
to a point where the outward end of said blade becomes

flush with the periphery of said drum when said blade has

moved past said exit port means, characterized in that

said exit port means is comprised of a plurality of
exit ports separated from each other by partition walls,
and said drum has a plurality of flanges extending
outwardly from the peripheral body thereof, so that in the
area upstream of said exit ports these flanges extend to
slidably engage the inner surface of said housing to
divide said space into as many sections as the number of

said exit ports;

in the area of said exit ports the

outward ends of the flanges slidably engage the ends of
said partition walls of said exit ports to provide
sections communicating with the respective exit ports;
and in the area downstream of said exit ports the outward
ends of the flanges are slidably received in the arcuate
grooves provided in the inner wall of said housing.

Fo
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2. The apparatus of claim 1, wherein said blade is
adapted to move relative to said drum to close said
passage from said space to said inner chamber when it
arrives at an area adjacent said exit ports.

3. The apparatus of claim 1, wherein said exit path is
positioned near the top part of said inner chamber and
said inner chamber is formed so that it narrows in
cross-section toward said exit path.

4. The apparatus of claim 1, wherein said exit path is
formed through said eccentric cam.

5. The apparatus of claim 1, further comprising a track
for said blades provided on the end walls of the housing
in the areas where the cam faces both the housing and the
exit ports, said track being equidistant from the surface
of said eccentric cam by a distance equal to the radial
width of each said blade.

6. The apparatus of claim 1, wherein said section
uniform in its cross-section extends over a distance that
is at least the same as the distance between any adjacent
pair of said blades.

7. The apparatus of claim 6, wherein said blade is
adapted to move relative to said drum to close said
passage from said space to said inner chamber when it

arrives at said section.

DATED this 13 day of December 1991

RHEON AUTOMATIC MACHINERY CO
LTD

Patent Attorneys for the
Appiicant:

F.B. RICE & CO.
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