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A powder and granular material feeder for constantly feeding powder and granular material with poor fluidity discharged to an
annular passage (space part (D) between inner and outer tubes) through a clearance between the lower end (3") of the inner tube
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(57) Abrege(suite)/Abstract(continued):
(3) and a bottom plate (1) from a fall opening (8) at the space part (D) to the outside of the feeder by scraping plates (11) just below

the fall opening (8). The fall opening (8) Is formed In a circular arc shape starting at the outside of the outer tube (2) to the inner
tube (3) or to the Inside of the Inner tube (3), and the scraping plates (11) are formed on a small cylinder (9) formed about the
center of the curvature (C') of the circular arc shape. Furthermore, the powder and granular feeder I1s characterized In that the
rotating directions of the scraping plates (11) and spokes (5) are reverse to each other at the portion of the fall opening (8), and the
powder and granular material fed by the spokes (5) and inward claws (/) Into the fall opening (8) Is discharged In the revere
direction of the feeding direction by the scraping plates (11) in the state of being leveled with the lower edge (2") of the outer tube

(2).
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ABSTRACT

Inapowder andgranularmaterial feeder for constantly feeding
powder and granular material with poor fluidity discharged to an
annular passage (spacepart (D) between inner andouter tubes) through

a Cclearance between a lower end (3") of an inner tube (3) and a

pottom plate (1) from a fall opening (8) at the space part (D) to
an outside. of the feeder by scraping plates (11) immediately below
the fall opening (8), the fall opening (8) is formed in an arcuate -
configuration starting on an outer side of the outer tube (2) to

the 1nner tube (3) or to an inner side of the inner tube (3), and

the scraping plates (11) are formed on a small cylinder (9) formed

about a center of curvature (C') of the arcuate configuration.

Further, in the powder and granular feeder, the scraping plates

(11) and spokes (5) rotate in opposite directions to each other
at a portion of the fall opening (8), and the powder and granular

material transferred by the spokes (5) and inward claws (7) into

the fall opening (8) is discharged in the direction opposite to
the feeding direction by the scraping plates (11) while leveled

off by an lower edge (2") of the outer tube (2).
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DESCRIPTION
POWDER AND GRANULAR MATERIAL FEEDER
TECHNICAL FIELD
[0001] The present invention relates to a powder and granular

material feeder for feeding a powder and granular material with

poor fluidity in a guantitative manner.

BACKGROUND ART

[0002] In a conventional quantitative powder and granulaxr
material feeder, an inner tube for feeding a powder and granular
material is provided on a bottom plate through an 1ntermediation
of a clearance, and a lower end of an outer tube sharing the same
center line with the inner tube 1s connected to the bottom plate;

an annular passage for the powder and granular material discharged

through the clearance i1s formed between the inner and outer tubes,
and a discharge port is provided 1in the passage; central rotary

blades (spokes) are provided on an upright rotary member protruding

fromthe central portion of the bottomplate; and an outer peripheral

rotary ring 1s provided at distal ends of the spokes to extend along

an inner peripheral surface of the outer tube, and a plurality of
inward claws are provided on the rotary ring, the material being

discharged i1n a quantitative manner through the discharge port (see,
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for example, Patent Documents 1 and 2).

[0003] For hygroscopic powder and granular materials (e.g.,
slaked lime and active carbon), there has been devised a means by
which a rotor rotating on the still outer side of the discharge
port and the passage isprovidedona supportingplate, andaplurality
of powder/granular material accommodating cutout boxes are formed
at equal intervals in the outer peripheral portion of the rotor,
the hygroscopic powder and granular material in the boxes being
discharged by utilizing self-weight descent of a floating roller

or a floating ball (see, e.g., Patent Document 3).

(0004 ] In a case of a powder and granular materials containing

water and exhibitingpoor fluidity (e.g., amaterial suchas titanium
ox1de, powder dye, pigment, soda ash, zeolite, or toner; a food
such as starch, amino acid, or flour; or dehydrated cake plaster
of sludge, or fertilizer), the material cannot be accommodated in
the cutout boxes situated directly below the discharge port of the
passage to a sufficient degree due to the poor fluidity, so the
quantitative feeding using the cutout boxes is conducted rather

insufficiently; thus there is a demand for an improvement in this

regard (see, e.g., Patent Document 3).

[0005] Patent Document 1: Japanese Utility Model Examined

Publication No. Hei 06-47860 (Japanese Utility Model Application'

Laid-open No. Hei 03-130237)

Patent Document 2: JP 3139903 A (JP 07-187405 A)
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Patent Document 3: JP 3401233 A (JP 2002-2965 A)

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[00006] It is an object of the present invention to feed a pqwder
and granular material with poor fluidity discharged from the
clearance between the lower end of the inner tube and the bottom
plate to the annular passage (space part between the inner and outer
tubes) to the outside of the feeder from a fall opening of the space

part in a quantitative manner by a scraping plate directly below

the fall opening.

MEANS FOR SOLVING THE PROBLEMS

[0007]

norder to achieve the above-mentioned object, a powder

et

and granular material feeder according to the present invention

includes: a bottom plate; an outer tube provided upright on the

bottom plate; an inner tube provided at an interval from an upper

end portion of the outer tube and sharing a center line with the
outer tube; an ascendable/descendable height adjusting tube
providing a material passage clearance between a lower end of the

inner tube and the bottom plate and allowing adjustment of a height

of the clearance; a rotation shaft provided on the bottom plate

to extend along the center line; a plurality of spokes provided

on the rotation shaft; a ring provided at distal ends of the plurality



CA 02616083 2008-01-18

of spokes so as to extend along an inner peripheral surface of the
outer tube; a plurality of inward claws provided on the ring and
between the spokes; and a fall opening formed in the bottom plate
and open to a space part formed between the inner tube and the outer
tube. Further, the powder and granular material feeder includes
a small cylinder including a center corresponding to a center of
curvature of an arcuate configuration of the fall opening whose
both ends reach the inner tube or an inner side of the inner tube
from an outer side of the outer tube and an upper end connected
to the bottom plate, a rotor sharing a center line with the small
cylinder, a scraping plate provided on the rotor, in which: the
scraplng plate and the spokes rotate in opposite directions to each
other at a portion of the fall opening; and a powder and granular
material transferred into the fall opening from the bottom plate
facing the space part by the spokes and the inward claws is discharged
1n a direction opposite to the direction of the transfer by the

scraping plate while leveled off by a lower edge of the outer tube.

EFFECT OF THE INVENTION

(0008 According to the present invention, it is possible to

feed powder and granular material with poor fluidity, which is

discharged from the clearance between the lower end of the inner

tube and the bottom plate to the space part between the inner and

outer tubes, to the outside of the feeder from the fall opening
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of the spacepart inaquantitativemanner bya scrapingplatedirectly

below the fall opening.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] Fig. 1 1s an explanatory plan view illustrating the
working state of the present invention in vectors.

Fig. 2 1s an explanatory front view illusi?r-ating the working
state 1n the fall opening portion in vectors.

Fig. 3isalongitudinal sectional viewof a powder and granular
material feeder according to the present invention.

Fig. 4 is a plan view of Fig. 3.

Fig. 5 1s a partially cutaway perspective view of Fig. 4.

Fig. © 1s a longitudinal sectional view of an example of a
scraping plate.

Fig. 7 1s a plan view as seen in the direction of the arrow

line B-B of Fig. 6.

BEST MODE FOR CARRYING OUT THE INVENTION
[0010] At the upper end of a upright cylindrical outer tube

2 provided upright on a horizontal bottom plate 1, there is provided

a donut-shaped horizontal disc 2' of the same outer diameter, and
a cylindrical inner tube 3 fixedly in the inner periphery of the
disc 2' so as to share a center line C with the outer tube 2.

[0011] Between the lower end 3" of the inner tube 3 and the
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pbottom plate 1‘, there 1s provided a clearance T through which the

material passes; the height of the clearance T is adjusted so as

toallow ascent and descent by means of a well-known height adjusting

tube 3" (Patent Document 1 (Japanese Utility Model Publication No.

06-47860) ) .

[0012] In the center line C of the bottom plate 1, there is
provided an erect rotation shaft 4, and a plurality of (four) spokes
5, 5, 5, 5 of the same length are provided on the shaft 4 at the

same opening angle so as to be in contact with the bottom plate

l; at the outer ends thereof, there is provided a ring 6 extending
along the 1nner peripheral surface of the outer tube 2 (Figs. 3
and 4) .

[0013] On the inner surface of the ring 6, there are provided
at equal intervals, between the spokes 5, 5, a plurality of (two,
in Figs. 1 and 3) inward claws 7, 7 so as to be in contact with
the bottom plate 1; their distal ends reach the inner tube 3 via
a space part D between the inner tube 2 and the outer tube 3 or
eXxtend to the inner side of the inner tube 3.

10014} Between the inner and outer tubes 2, 3, there is formed

the space part D by the donut-shaped horizontal disc 2', and an

annular passage for a material m discharged throuch the material

passage clearance T is formed by the space part D; the material

m to be discharged moves within the space part D in an annular manner

by being pushed through rotation around the center line C of the
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spokes 5 and the inward claws 7 in contact with portion of the bottom

plate 1 under the clearance portion T.

[0015] Further, a fall opening 8 is open in the portion of the
bottom plate 1 in the space part D, whereby the material feeder
1s completed.

(0016] As shown 1n Figs. 1, 4, 5, and 7, the fall opening 8
1s formed in an arcuate configuration whose both ends reach.the
inner tube 3 or the inner side of the inner tube 3 from the outer
side of the outer tube 2, and the upper end of a small cylinder
9 whose center 1s at the center of curvature C' of the arcuate
configuration 1s connected to the bottom plate 1.

(0017} The small cylinder 9 is closed by a lower end plate 9°',

and 1ts depth is substantially the same as the height of the clearance

T fully open; at the center of the lower end plate 9', there is
provided a rotor 10 sharing the center line C" at the center of
the lower end plate 9', and the rotor 10 is provided with scraping
plates 11. Further, in order that the rotating direction of the
scraping plates 11 may be reverse to the. rotating direction of the
spokes 5, the ring 6, and the inward claws.7 at the fall opening
3, the rotation shaft 4 and the rotor 10 are rotated in the same
directions R, r around the center lines C, C", respectively (Fig.
1) .

[0018] Thus, the powder and granular material m pushed and

transferred to a position directly above the fall opening 8 from
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the portion of the bottom plate 1 in the space part D by the spokes

> and the inward claws 7 is transferred in the direction reverse

to the above-mentioned transfer direction (direction of transfer
by spokes 5 and inward claws 7) by the scraping plates 11; the powder
and granular material m, whose upper surface 1s leveled off by the
lower edge 2" of the outer tube 2, rotates on the outer side of
the outer tube 2 to be discharged to the outside of the feeder via
a discharge port 12 formed in the lower end plate 9' or in the small
cylinder 9 (Fig. 3 or 4). As shown in Figs. 6 and 7, a discharge
guide plate 13 1is provided.

10019] As shown 1in Figs. 1, 2, 3, and 4, the scraping plates

11 are formed by a plurality of radial plates provided at equal

lntervals 1n the outer periphery of the rotor on the lower end plate

—_—

' of the small cylinder 9; between the scraping plates 11, 11

4

there are formed scraping boxes 11°'.

[0020] Further, as shown in Figs. 6 and 7 as a modification,
1t i1s also possible to provide on the lower end plate 9' a rotary
disc type scraping plate 111 provided horizontally at the lower
end of the outer periphery of the rotor 10; in this case, the
above-mentioned discharge guide plate 13 is provided.

(0021] As shown 1n Fig. 3, drive motors 15, 15' constituted

by inverter motors are respectively provided on the erect rotation

shaft 4 in the central line C of the bottomplate 1 and on the rotation

shaft 10' of the rotor 10 through the intermediatiocn of reduction
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gears 14, 14', and the respective rotating directions R, r of the

motors 15, 15' are the same.

[0022] As shown in Fig. 1, through rotation of the spokes 5,
a resultant vector a and a vector b due to the inward claws 7 are
applied to the powder and granular material m, and a vector c due
to the reverse rotation of the scraping plates 11 'is applied thereto
in an opposite direction; directly above the fall opening 8 of the
space part D, the normal direction vectors a, b and the reverse
direction vector ¢ cross each other.

(00231 The normal direction vector a due to the spokes 5 is
larger than the vector b due to the inward claws 7 (a > b); an outward

vector d 1s applied along the spokes 5, and the powder and granular

material m directly above the fall opening 8 1is agitated in the

normal and reverse directions.
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As shown in Fig. 2, the material m discharged from the
discharge clearance T at the lower end of the inner tube 3 tO
the space part D falls into the fall opening 8, to generate a
downward vector e which also crosses the reverse vector c¢ due
to the scraping plates 11, so, within the fall opening 8, the
powder and granular material 1s agitated in the vertical
directions.

(0025] As described above, the agitation in the normal and
reverse directions and in the vertical directions 1s effected
.f'l'-n.the range from above the fall opening 8 to the interior thereof;
the agitation is effected to a maximum degree around the rotating
spokes 5. Through the normal and reverse (horizontal) agitation
and the rajising and lowering (vertical) agitation, fluidity is
imparted to the powder and granular material m on the up‘per and
lower sides of the fall openaing 8. The powder and granular
material m rotates to the outside of the outer tube 2 by the
scraping plates 11 from the fall opening 8 and from the space
part D while leveled off by the lower edge 2" of the outer tube
2, and is quantitarively discharged to the outside of the feeder
from the cutout discharge port 12 of the lower end plate 9' or
via the guide plate 13 (Figs. ¢ and 7).

([0026] The rotaring speeds of the spokes 5, the inward claws
7, and the scraping plates 11 are adjusted as appropriate by
themotors 15, 15' constitutedbyinvertermotors. It ispossible
ro feed the material smoothly to the ocutside of the feeder in

a quantitative manner while maintaining a fixed discharge amount

per unit time.

[0027] In Figs. 3 and 6, reference numeral 14" 1indicates
ventilation holes, reference numeral 15" indicates
10 A/ -NDED

SEET

-
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opening/closingplugs, and reference numeral 16 indicates a cover
for the rotor 10 and.the scraping plates 11.

[0028] As described above, in the powder andgranularmaterial
feeder of the present invention, the spokes 5, the ring 6, and
the inward claws 7 are rotated around the common c¢enter line
C. Whentheinterioroftheinnertube3isfilledwiththematerial
m, the material is discharged on a first-in/first-out basis
rthrough the clearance T into the space part D, and is pushed
by the forward end portions of the spokes 5 and the inward claws
7T to be_rbtated in an annular fashion along the space part D
| béforedownwardly entering the small c¢ylinder 9 through the
arcuate fall opening 8.

[0029] AT rhe time of downward entering, thematerial is pushed
by the scraping plates 11 directly below the fall opening 8 in
a direction opposite To the rotating direction of the spokes
5 and the inward claws 7, so a shearing forxce is generated between
the portion of the bottom plate 1 in the space part D and the
descending material, whereby the descending material downwardly
enters the portion directly below the fall opening 8 from the
space part D, and is conveyed to the outside of the ourter tube

2 by the scraping plates 11 while leveled off by the lower edge

2" of theouter tube 2 beforebeing downwardly fed 1n a quantitative
manner from the fall opening 8.

[0 30] The vector of the powder and granular material pushed
horizontally directly above the fall opening 8 by the outer end
portions of the spokes 5 and the vector of the material pushed
by the scraping plates 11 in the outer periphery of the rotor

10 cross each orther, with the result thatr the horizontal and

vertical agitationof thematerial is effectedtoa max1m__m_deg,ree

11




CA 02616083 2008-01-18

in this portion. The {fector of the powder and granular material
horizontally pushed by the i1inward claws 7 and the vector of the
material pushed by the scraping plates 11 1n the outer periphery
of the rotor 10 also cross each other to agitate the material
horizontally and vertically. Immediatelybelowand immediately
above the fall'opening 38 of the portion of the bottom plate 1
in the space part D, agitation swelling in the portion where
the spokes 5 pass is occurs to a large degree, and agitation
swelling also occurs in the portion where the inward claws 7
pass, with the poﬁder and granular material with poor fluidity

Pelng conveyed outwards for quantitative feeding while leveled

off to a sufficient degree by the scraping plates 11.

12 - )
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CLAIMS

1. (Amended)

A powder and granular nmaterial feeder, comprising:

a bottom plate (1) ;

an outer tube (2) provided upright on the bottom plate (1)

an inner tube (3) provided at an interval from an upper
end portion of the outer tube (2) and sharlng a center line (C)
with the outer tube;

an ascendable/descendable height adjusting tube (3°7) .
providing a material pa.ss'ag-.e clearance between a lower end (3")
of the inner tube (3)'and the bortrom plate (1) and allowing
adjustment of a height of the Clearance;

a rotation shaft (4) provided on the bottom plate (1) to

eXxtend along the center line (Q);

a plurality of spokes (5) 'provided on the rotation shaft

(4) ;
a ring (6) provided at distal ends of the plurality of spokes
(5) so as to extend along an inner peripheral surface of the

outer tube (2);

a plurality of inward claws (7) provided on the ring (o)

and between the spokes (5): and

a fall opening (8) formed in the bottom plate (1) and oper:

to a space part (D) formed between the inner tube (3) and the

outer tube (2):

a small cylinder (9) comprising

d Center corresponding to a center of curvature of
the fall opening (8) having an arcuate configquration whose both

ends reach the inner tube (3) or an inner side of the inner tube

(3) from an outer side of the outer tube (2) and . —
/xu*ﬁ;meEZ)EE[:)

\“ ' ) P e
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an upper end connected to the bottom plate (i),

arotor (10) sharingacenterline (C')withthesmall cylinder
(9),

a scraping pléte (11) provided on the rotor {(10),

Whereln the scraping plate (11) and ~the spokes (5) rotate
in opposite directions to each other at a portion of the fall
opening (8),

whereln a powder and granular material discharged from a
discharge clearance (T) at the lower end (3") of the inner tube
(3) 1nto the space part {D) and ;rénsferred 1nto the fall opening
(8} Irom the bottom plate (1) facing the space part (D) by the
spokes (5) and the inward claws (7) is discharged in a direction
opposite to a direction of a transfer by the scraping plate (11)
while leveled off by a lower edge (2") of the outer tube (2)

- 4

and

wherein a donut-shaped horizontal disc (2') above the fall
opening (8) and a cover (16) on a discharge port (12) formed

1n the small cylinder (9) or in a lower end plate (9') thereof

are both provided with a ventilation hole (14") and an

opening/closing plug (15") for the ventilation hole.
2. Apowder and granular material feeder according to Claim

Whereln the rotor (10) is provided on a lower end plate

(') of the small cylinder (9),

wherein rhe plurality of scraping plates (11) are provided
in an outer periphery of the rotor (10), and

wherein a plurality of leveling-off boxes (11') are formed

by the plurality of scraping plates (11).

14 éj ] EEET
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FIG. 4
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FIG. 7
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