
00183  2 1.03.2007 APPARATUS AND METHOD FOR SUPPLYING
POWDER QUANTITATIVELY AND M  ATERIAL SUPPLYING
APPARATUS INCLUDING THE APPARATUS FOR  SUPPLYING
POWDER 5 TECHNICAL FIELD The present invention relates
to an apparatus and method for supplying powder
quantitatively and a material supplying apparatus
including the apparatus for supplying  powder
quantitatively. 10 BACKGROUND ART Plastic goods having
a desired color or special function can be produced by
usin  g additives having the desired color or special
function in plastic materials (e.g., LDPE,  EVA, PP,
PET, PC, PVC, etc.) while molding the plastic
materials using a process of ex  trusion or injection.
is However, since additives are mostly powder or
liquid, it is technically difficult to u  niformly mix
them with the plastic materials and thus the plastic
materials have a differe  nt distribution density,
making the color of the plastic goods bridged or
spotted. Theref  ore, it is very difficult to produce
plastic goods having the desired color or special
functio  n. 20 To uniformly mix powder with the
plastic materials, the plastic materials are previ
ously coated with a required amount of powder, the
powder and the plastic materials ar  e fused by
melting them together, or concentrated powder is
provided to the plastic mat  erials using a carrier,
etc. However, since it is necessary to separately
measure or tra  nsfer the powder, the plastic goods
have a very low productivity, and the measured am 25
ount of powder is different from the used amount of
powder, causing the plastic goods t  o be of low
quality. To solve the problem of the conventional
methods, a gravimetric quantitative fee  ding method
using a microbalance or a volumetric quantitative
feeding method using a  micro-screw have been
suggested. However, since these two methods cannot
preven 30 t the powder from bridging, generating
static electricity, and flying into air due to the me
asurement or transfer of the powder, it is difficult
to supply powder quantitatively.  BRIEF DESCRIPTION OF
THE DRAWINGS 



i '5c". 0 0 8 3  The above and other features and
advantages of the present invention will beco me more
apparent by describing in detail exemplary embodiments
thereof with referenc  Ei e to the attached drawings
in which: FIG. 1 is a perspective view of an apparatus
for supplying powder quantitatively  s according to an
embodiment of the present invention; FIG. 2 is an
exploded perspective view of the apparatus for
supplying powder qu  antitatively illustrated in FIG.
1; FIG. 3 is a side cross-sectional view of a gearbox
included in the apparatus for s  upplying powder
quantitatively illustrated in FIG. 1; 10 FIG. 4 is a
cross-sectional perspective view of a powder storing
case illustrated i  n FIG. 1; FIG. 5 is a partial
cross-sectional view of a rotor illustrated in FIG. 2;
FIG. 6 is a cross-sectional view of a powder storing
case applied to the apparatu  s for supplying powder
quantitatively according to another embodiment of the
present in  is vention; FIG. 7 is a cross-sectional
view of a transfer disk taken along a line VII-VII
illustra  ted in FIG. 2; FIGS. 8 and 9 are plan views
for illustrating an operating mechanism of the appa
ratus for supplying powder quantitatively according to
an embodiment of the present inv  20 ention; FIG. 10
is a cross-sectional view of a material supply
apparatus according to an  embodiment of the present
invention; and -------- -------...............
-FIG.-1-1 is a flowchart illustrating a method of
supplying powder quantitatively .acc- ording to an
embodiment of the present invention. 25 DETAILED
DESCRIPTION OF THE INVENTION  Technical Goal of the
Invention The present invention provides an apparatus
and method for supplying powder q  30 uantitatively
that does not prevent powder from being bridged but
derives bridging prop  



erty in order to avoid an ununiform supply of
quantitative powder due to a partial chang  e in the
bulk density of the powder caused by an external
factor such as pressure, mois  2 E1 0 I$ 33  ? i
3.1~3Q7 Lure, static electricity or the like which is
applied to the powder being held or transferred,
compresses the powder completely thereby uniforming
bulk density of the transferred  powder, and measures
a predetermined volume of the powder by precisely
separating h3 a necessary amount of the powder from
the compressed powder, thereby precisely con  5
trolling the amount of supplied powder, and a material
supply apparatus that mixes the  powder provided by
the apparatus for supplying powder quantitatively and
a plastic mat  erial effectively. Disclosure of the
Invention io According to an aspect of the present
invention, there is provided an apparatus f  or
supplying powder quantitatively to a place where
required, the apparatus comprising:  a driving part
generating a driving force using an external power; a
powder supply part  connected to the driving part,
following the operation of the driving part, and
transferring  the powder according to a predetermined
path; a chamber placed on the sides of the p is owder
supply part and receiving the powder transferred by
the powder supply part; a co  mpression part
compressing the transferred powder in the chamber, and
a quantitative  supply part separating a desired
amount of powder from the compressed powder and di
scharging the separated powder from the chamber. The
driving part may comprise a gear box comprising: a
plurality of gears receivi  zo ng a rotational torque
from outside and rotating at a predetermined speed
ratio; and a p  lurality of rotation shafts fixed to
the gears and rotating about their axes by the
rotation  of the gears, and extending in a
longitudinal direction. --- - --- --The powder supply
part may comprise:- an upper plate fixed outside of
the gear b-- ----- -- - - ox and through which one or
more than one rotation shafts of the plurality of
rotation sh 25 afts passes; and a powder pushing unit
equipped on the upper plate, rotating clockwise  or
counterclockwise in contact with the upper surface of
the upper plate by the rotation  shafts, and
transferring the powder to the chamber. The chamber
may comprise a sub-supply block comprising: a first
space part wit  



h a predetermined diameter and depth opened toward the
powder supply part to receiv  3o e the powder provided
by the powder supply part, and through which one of
the rotation shafts of the gear box passes upward and
is disposed in the center thereof; and a sec  and
space part with a predetermined diameter and depth
formed at the sides of the first  3 4ta ; 001833  71 7
3.200L space part, opened to the first space part to
receive the powder from the first space pa  II rt, and
through which another rotation shaft of the gear box
passes upward and is dispo  sed in the center thereof.
The compression part may comprise: at least one
feeding gear placed inside the  s first space part and
rotating by the rotation shafts and having a plurality
of gear teeth tra  nsferring the powder provided by
the powder supply part to the second space part; a tra
nsfer disk placed inside the second space part and
rotating by the rotation shafts, and h  aving a
circular arc powder pressing groove, and receiving the
compressed powder tran  sferred through the feeding
gear, and a cover main body placed on the transfer
disk, pa io rtly covering the powder pressing groove,
and supporting the powder to the powder pre  ssing
groove. The quantitative supply part may comprise a
blade having a leading end part ent  ering into the
powder pressing groove, partly cutting the compressed
powder in the pow  der pressing groove during the
rotation of the transfer disk, and discharging the cut
pow  is der from the second space part. The apparatus
may further comprise; a crushing pin fixed in the
cover main body  and crushing the compressed bulk of
powder while the bridged powder is being transfe  rred
and compressed by the feeding gear, and transferring
the crushed powder to the p  owder pressing groove. 20
The transfer disk may comprise: an inner disk having a
predetermined diameter  and rotating by the rotation
shaft; an outside ring having the same axis as the
inner disk  , and the inner circumference spaced apart
from the exterior circumference of the inner -- - disk
forming the powder pressing groove; and a packing
member inserted into the lower-- part of the powder
pressing groove and upwardly supporting the powder
stored in the 



25 powder pressing groove. A projection is formed at
the bottom part of the second space part to press the
p  owder approaching the blade to the cover main body
by moving the packing member of  the transfer disk
upward. The apparatus may further comprise: a powder
storing case attached to the uppe  3o r part of the
upper plate and storing powder to be provided from
outside in which the up  per part acts as a bottom
surface, wherein the powder pushing unit comprises; a
fixing  unit fixed to the rotation shaft and being
symmetrical around the rotation shaft; a tip unit  4
_T9 ../q3 !833  placed in both ends of the fixing unit
and moving in a length direction of the fixing unit;
and a spring disposed between the fixing unit and the
tip unit and elastically supporting  the tip from the
fixing unit to externally, wherein two or more
projections temporally corn  pressing the tip unit of
the pushing unit to the fixing unit during the
rotation of the pushin s g unit are formed in the
inner circumference of the powder storing case. The
apparatus may further comprise: a porous plate spaced
parallel apart from t  he upper plate in the inner
surface of the powder storing case and having a
plurality of t  hrough holes passing downward the
powder provided from outside; and an auxiliary rot  or
placed on the upper surface of the porous plate,
rotating by the rotation shaft, and in  to ducing the
powder to the through holes. According to another
aspect of the present invention, there is provided a
material  supply apparatus comprising: an upper duct
passing an externally provided plastic raw  material
having a quantitative powder supply device that
discharges powder to be mixe  d with the plastic raw
material; a rotation duct rotatably equipped at the
lower part of the 15 upper duct and including a
stirring unit mixing the plastic raw material with the
powder;  a lower duct placed below the lower part of
the rotation duct, rotatably supporting the r  otation
duct, and discharging a mixture of the plastic raw
material and powder downwar  dly that passes through
the rotation duct to the outside; bearings disposed
between the  upper duct and the rotation duct and
between the lower duct and the rotation duct, rotat 20
ably supporting the rotation duct, and forming a seal
between the rotation duct and the  upper and lower
ducts; and a driving unit axis-rotating the rotation
duct and operating th  e stirring unit. 



The stirring unit maybe at least one steel wire fixed
in the inner circumference of- the rotation duct 25
According to another aspect of the present invention,
there is provided a metho  d of supplying powder
quantitatively to a place where required, the method
comprising:  a preparation operation of receiving
powder and preparing for the transfer of the powde  r
a powder transfer operation of transferring the powder
to a chamber having a predete  rmined volume according
to a predetermined path using a powder supply part
that is dri 30 ven by an external power and transfers
the powder; a compressing operation of compre  ssing
the transferred powder in a compression part of the
chamber; a separating operat  ion of separating a
desired amount of powder from the powder that is
compressed and  5 S'"_= 3 0 1 3 3 3  2NOT bridged in
the chamber using a separating means; and a discharge
operation of dischar  ging the separated powder to the
outside. The power supply part may comprise: a
plurality of gears receiving a rotational to  rque
from outside and rotating at a predetermined speed
ratio; and a rotor rotating by th  s e rotational
power of the gears and transferring the powder,
wherein, in the powder tran  sfer operation, the
powder is transferred to the chamber using the rotor.
The compression part performing the compressing
operation may comprise a pre  ssing tool pressing the
powder, and a compression frame storing the powder and
transf  erring pressure to the powder, wherein, in the
compressing operation, the powder transf to erred
through the powder transfer operation is compressed by
the operation of the corn  pression part. In the
separating operation, the separating means may be used
to volume-separ  ate the powder from the compressed
powder by entering a blade in a relative motion wit  h
regard to the powder into the compressed powder in
chamber to a predetermined dep  is th. Effect of the
Invention The present invention does not prevent
powderfrom being bridged but derives br  idging
property in order to avoid an ununiform supply of
quantitative powder due to a pa  



20 rtial change in the bulk density of the powder
caused by an external factor such as pres sure,
moisture, static electricity or the like which is
applied to the powder being held or t  ransferred,
compresses the powder completely thereby uniforming
bulk density of the tr  --. --ansferred-powder, and
measures a predetermined volume of-the powder by
precisely s eparating a necessary amount of the powder
from the compressed powder, thereby pre  25 cisely
controlling the amount of supplied powder. EMBODIMENTS
The present invention will now be described more fully
with reference to the acco  mpanying drawings. 30 FIG.
1 is a perspective view of an apparatus 10 for
supplying powder quantitatively  according to an
embodiment of the present invention. Referring to FIG.
1, the appara  tus 10 for supplying powder
quantitatively comprises a gear box 12 receiving a
rotating t  6 L Z I. +J 3 }001.  orque from outside
and including three shafts (30, 34, and 36 illustrated
in FIG. 2) on th  e upper portion thereof, an upper
plate 38 and a quantitative supply part 48 placed on t
he upper part of the gear box 12, a powder storing
case 40 attached to the upper part o  f the upper
plate 38 and storing powder to be provided, a rotor 60
rotating inside the po 5 wder storing case 40 and
supplying the powder to the quantitative supply part
48, and a  compression plate 50 sealing the upper part
of the quantitative supply part 48. The gear box 12
rotates the three shafts 30, 34, and 36 in the same
direction an  d at a predetermined speed ratio. The
gear box 12 will now be described with referenc  e to
FIG. 3. FIG. 3 is a side cross-sectional view of the
gearbox 12 included in the app io aratus for supplying
the quantitative powder illustrated in FIG. 1.
Referring to FIG. 3, th  e gear box 12 comprises a
casing 32 enclosing an inner space of the gear box 12,
a wo  rm 16 horizontally installed inside the casing
32 and rotates by the torque received from  a motor
(not shown) outside through a driving shaft 14, a worm
gear 18 engaged with t  he worm 16, a first gear 20
fixed into the upper part of the worm gear 18, and the
first s is haft 30 receiving the rotating torque from
the first gear 20, extending upward to the upp  er
part of the casing 32, and passing through the upper
plate 38. The gear box 12 further comprises a first
middle gear 26, a second gear 22, a se  cond middle
gear 28, and a third gear 24 next to the first gear
20. The second gear 22  



and the third gear 24 have the same size and thus are
identical to each other in terms 20 of rotating speed
and direction. The first gear 20 and the second gear
22 can have a g  ear ratio between 3:1 and 4:1. The
second shaft 34 is fixed in the rotation center of the
second gear 22, and the - ---third shaft 36 is fixed
in the rotation center of the third gear-24.--The
second shaft 34-------- and the third shaft 36 extend
to the upper part of the casing 32 and are parallel to
each as other. The first shaft 30 rotates a rotor 60,
and the second shaft 34 rotates a feeding ge  ar (48m
illustrated in FIG. 2.), and the third shaft 36
rotates a transfer disk (52 illustrated  in FIG. 2).
Referring to FIG. 1, the upper plate 38 placed on the
upper part of the gear box 1  30 2 is a metal block
providing a flat surface on which the powder storing
case 40 is attach  ed. The upper surface of the upper
plate 38 and the lower part of the powder storing c
ase 40 are connected to each other so that powder does
not leak out. 7 - i a HOL  A support plane (38a
illustrated in FiG. 2) with a predetermined diameter
is proje cted from the upper center of the upper plate
38. The support plane 38a acts as a bott  on surface
of the powder storing case 40. The rotor 44 goes over
the support plane 3  8a. s The powder storing case 40
comprises a sealing ring 40a tightly attached to the
upper plate 38 and including the support plane 38a, a
cylindrical case body 40b fixed to  the sealing ring
40a and extending to the upper part thereof, and a cap
42 covering th  e case body 40b and sealing the case
40. The case body 40b and the cap 42 can be f  ormed
of a transparent acryl. 10 The sealing ring 40a
includes a projection 40c in its inner circumference.
The e  nd parts of the rotor 60 that rotates in a
direction p cross over the projection 40c having  an
incline surface (40e illustrated in FIG. 4). The
incline surface 40e moves elastic tips  60b that are
end parts of the rotor 60 in a direction t. If the
elastic tips 60b move in th  e direction t, a spring
(60h illustrated in FIG. 5) disposed between the
elastic tips 60b an  15 d a fixing rod 60a is
compressed. 



Therefore, when the end parts of the rotor 60 cross
over the projection 40c, the e  lastic tips 60b
instantly moves in an opposite direction of the
direction t from the fixing r  od 60a via an elastic
restoration force, causing a shock. This will be in
detail describe  d with reference to FIG. 5. Powder on
the rotor 60 is separated from the rotor 60 due t  20
o the shock generated when the rotor 60 crosses over
the projection 40c. The quantitative supply part 48
receives powder through a first space 48b which i  s
partially included in the inner space of the powder
storing case 40, compresses the po _.......... __.....
wder,-separates_a desired amount of the. powder- from.
the. compressed powder using a------- blade (56b
illustrated in FIG. 2), and discharges the desired
amount of the power to an 25 outlet 48c. The
compression plate 50 covers the quantitative supply
part 48, presses a disk  cover (56 illustrated in FIG.
2), and simultaneously seals the inner space of the
quantitat  ive supply part 48 to prevent external
impurities from entering into the quantitative suppl
y part 48. 30 FIG. 2 is an exploded perspective view
of the apparatus for supplying the quantit  ative
powder illustrated in FIG. 1. Referring to FIG. 2, the
first, second, and third shafts  30, 34, and 36 extend
upward from the gear box 12. The first shaft 30 passes
throug  8 - - - -------- ------- - -- 3  G ' i y h the
upper part of the upper plate 38 and is located at the
center of the support plane 3  8a. A storing groove
38b that stores a part of the quantitative supply part
48 is forme  d in a portion of the support plane 38a.
The storing groove 38b is a stepped groove an  11 s d
enters into the support plane 38a. The maximum length
of the rotor 60 is the same as the diameter of the
support p  lane 38a. This means that the storing
groove 38b is partly included in a rotation radius  of
the rotor 60 so that the powder transferred by the
rotor 60 can be supplied to the qu  antitative supply
part 48 under the powder storing case 40. 10 The rotor
60 is coupled to the first shaft 30 via a bolt 46 and
rotates on the suppo  rt plane 38a. The bottom surface
of the rotor 60 faces the upper surface of the suppor



t plane 38a. At this time, the powder between the
rotor 60 and the support plane 38a  acts as a
lubricant. A female screw hole 30a coupled with the
bolt 46 is formed on the  upper end part of the first
shaft 30. Therefore, if necessary, the rotor 60 can be
easily 15 separated from the first shaft 30. A leading
end part of the compression plate 50 is ins  erted
into a compressed plate inserting groove 40d. The
quantitative supply part 48 comprises a sub-supply
block 48a partly inserted  into the storing groove
38b, formed on the upper part of the gear box 12, and
includes fi  rst and second space parts 48b and 48g on
the upper part thereof, the feeding gear 48 20 m
screwed into the first space part 48b, the transfer
disk 52 rotatably placed in the seco  nd space part
48g, and the disk cover 56 fixed to the upper part of
the transfer disk 52 a  nd downwardly supporting the
transfer disk 52. ---The upper surface of the
sub-supply block 48a is flat and tightly faces the
bottom surface of the compression plate 50. 25 The
first space part 48b is a circular groove with a
predetermined diameter and d  epth and has a through
hole 48d in the center of the bottom surface 48f. The
through  hole 48d vertically perforates the sub-supply
block 48a and passes through the upper p  art of the
second shaft 34. The second shaft 34 is coupled to the
feeding gear 48m in  side the first space part 48b and
rotates the feeding gear 48m in a direction. 30 The
feeding gear 48m has a plurality of gear teeth 48n at
a regular interval in its  outer circumference. In
particular, the gear teeth 48n are divided into up and
down in  order to rotate the feeding gear 48m by
entering a crushing pin 56c into the gear teeth 4  9
`:;I) pCii `/GJ 12 33  8n as described in FIG. 9. The
feeding gear 48m operates like a gear pump, receives
the powder provided  ti by the rotor 60 to the first
space part 48b, and moves the powder to the second
space p  art 48g, which will be descri bed in detail
with reference to FIG. 8. The powder is compr  s essed
and bridged while being transferred by the feeding
gear 48m. The second space part 48g is a circular
groove having a predetermined diameter  and is deeper
than that of the first space part 48b. In the current
embodiment, the in  ner diameter of the second space
part 48g is identical to that of the first space part
48b,  



but the present invention is not necessarily
restricted thereto. 10 The second space part 48g is
simultaneously opened upwardly toward the first s
pace part 48b in order to receive the powder through
the first space part 48b. A through hole 48e is formed
in the center of the bottom surface 48h of the seco
nd space part 48g. The through hole 48e is vertically
formed in the sub-supply bock 4  8a and is passed
through by the upper part of the third shaft 36. The
third shaft 36 is i 15 nserted into the transfer disk
52 to rotate the transfer disk 52. The transfer disk
52 an  d the feeding gear 48m are identical to each
other in terms of rotational speed and dire  ction. A
projection 48k is formed in the sides of the through
hole 48e. The projection  48k is formed on the bottom
surface of the second space part 48g closer to a wall,
and  20 pushes a packing ring 54, which rotates in a
direction m, of the lower part of the transfer  disk
52 in a direction f (illustrated in FIG. 9). The
transfer disk 52 comprises an inner disk 52d having a
predetermined diamet --- - - - - er and including a
shaft insertion hole 52a into which the third shaft36
is inserted, an o - - utside ring 52e surrounding an
inner disk and forming a powder pressing groove 52b ha
25 ving a predetermined width with the inner disk 52d,
and the packing ring 54 inserted int  o the powder
pressing groove 52b at the lower part of the transfer
disk 52. The packing ring 54 packs the lower part of
the powder pressing groove 52b to p  revent powder
pressed in the powder pressing groove 52b from leaking
and upwardly p  ress the powder against the disk cover
56 after being pushed upwardly by the projectio 3o n
48k- The powder pressing groove 52b stores the powder
supplied by the feeding ge  ar 48m and forms a
circular arc having a predetermined width. The disk
cover 56 is formed of a Teflon resin having a
predetermined thickness a  10 { 2 1_ Q 3. 2UQ1.  nd
covers a part of the powder pressing groove 52b using
the bottom surface thereof.  The disk cover 56
comprises a cover body 56a inserted into the second
space part 48g  +,I and downwardly supporting the
transfer disk 52, the crushing pin 56c fixed on a
portion  of the cover body 56a, and the blade 56b
fixed at the opposite side of the cover body 5  s 6a
to the crushing pin 56c. 



A circular arc-shaped groove 56e is formed at the
outer circumference of the cov  ti er body 56a toward
the feeding gear 48m. The circular arc-shaped groove
56e has th  e same curvature as the outer
circumference of the feeding gear 48m and opens the po
wder pressing groove 52b upwardly as illustrated in
FIG. 8. to The crushing pin 56c is fixed into the
circular arc-shaped groove 56e. The crus  hing pin
56c, which is an iron core extending toward between
the gear teeth 48n, crush  es (bridged) compressed
powder between the gear teeth 48n so that the powder
pressi  ng groove 52b can easily accommodate the
crushed powder. The blade 56b is fixed in the opposite
side of the cover body 56a to the crushing  15 pin
56c. The leading end portion of the blade 56b fixed
into the cover main body 56a  extends inside the
powder pressing groove 52b. The maximum length of the
blade 56  b that enters into the powder pressing
groove 52b can be controlled according to circum
stances and is in a range of about 1 mm to 3 mm. The
compression plate 50 is put on the upper part of the
sub-supply block 48a of  20 ter the feeding gear 48m,
the transfer disk 52, and the disk cover 56 are
installed in the  first and second space parts 48b and
48g. The compression plate 50 supports the dis  k
cover 56 and the feeding gear 48m and simultaneously
seals a part of the first space  part 48b and the
second space part 48g. The compression plate 50 can be
coupled to  the sub-supply block 48a using any
coupling methods. 25 FIG. 3 is a side cross-sectional
view of the gearbox 12 included in the apparatu  s for
supplying the quantitative powder 10 illustrated in
FIG. 1. FIG. 4 is a cross-sectional perspective view
of the powder storing case 40 illustra  ted in FIG. 1.
Referring to FIG. 4, the powder storing case 40
comprises the sealing rin  g 40a that is tightly
attached to the upper plate 38, and the case body 40b
of which a to 30 wer part is connected to the sealing
ring 40a and extends upwardly. The projection 40  c is
formed in the inner circumference of the sealing ring
40a. The number of the proje  ction 40c can be changed
according to circumstances. 11  J-D /uO 1333
21.012002 



FIG. 5 is a partial cross-sectional view of the rotor
60 illustrated in FIG. 2. Referr  ing to FIG. 5, the
rotor 60 comprises the fixing rod 60a including the
through hole 60d th  rough which the bolt 46 passes
downward in the center thereof and fixed to the first
sha  ft 30, the elastic tips 60b place in both ends of
the fixing rod 60a, and the spring 60h dis s posed
between the fixing rod 60a and the elastic tips 60b
and supporting the elastic tips  60b in the direction
p. An insertion end part 60e that is thin and
integrally formed with a guide pin 60f in  the upper
surface thereof is disposed at both ends of the fixing
rod 60a. The insertio  n end part 60e has a
predetermined thickness and is inserted into a storing
part 60k of t to he elastic tips 60b. The guide pin
60f is a projection having a long oval cross-section i
n the length direction of the rotor 60. The elastic
tips 60b stores the insertion end part 60e and is
supported by the spri  ng 60h in the direction p. A
long hole 60g through which the guide pin 60f is
inserted i  s formed in the elastic tips 60b. The long
hole 60g stores the guide pin 60f and guides  is the
elastic tips 60b to move in the length direction. When
the rotor 60 having the above structure rotates, the
elastic tips 60b cross o  ver the incline surface 40e
of the projection 40c and is compressed in the
opposite dire  ction of p. When the elastic tips 60b
pass through the projection 40c, the elastic tips 6
Ob springs out in the direction p by the operation of
the spring 60h so that the guide pin 20 60f collides
with the inner circumference of the long hole 60g,
generating a shock. Th  e shock detaches the powder
from the rotor 60. FIG. 6 is a cross-sectional view of
a powder storing case applied to the apparatu  s for
supplying quantitative powder according to another
embodiment of the present inv- ention.Referring to
FIG. 6, the case body 40b comprises a porous plate 62
and an au 25 xiliaryrotor 64. The porous plate 62 is a
disk type constituent having a plurality of thro  ugh
holes 62a and is horizontally fixed to the upper part
of the rotor 60. The auxiliary rotor 64 is placed on
the upper surface of the porous plate 62, is fix  ed
via the bolt 46, and rotates with the rotor 60. The
porous plate 62 bears the weight  of powder provided
from outside to prevent the rotor 60 from being
pressed by the weig 3o ht of the powder. The auxiliary
rotor 64 is used to drop the powder at a uniform
distrib  ution through the through holes 62a of the
porous plate 62. A nut 91 fixes the rotor 60 into the
first shaft 30.  



12  S' FIG. 7 is a cross-sectional view of the
transfer disk 52 taken along a line VII-VII HI
ustrated in FIG. 2. Referring to FIG. 7, the powder
pressing groove 52b having a prede  termined width is
disposed between the inner disk 52d and the outside
ring 52e. The  packing ring 54 is inserted into the
lower part of the powder pressing groove 52b to seal
5 the lower part of the powder pressing groove 52b.
FIGS. 8 and 9 are plan views for illustrating an
operating mechanism of the appa  ratus 10 for
supplying powder quantitatively according to an
embodiment of the present  invention. Referring to
FIGS. 8 and 9, the feeding gear 48m is mounted in the
first spa  ce part 48b of the sub-supply block 48a,
and the transfer disk 52 and the disk cover 56 io are
mounted above and below in the second space part 48g.
The feeding gear 48m a  nd the transfer disk 52 rotate
in the direction s. As indicated by a dotted line, a
part of the first space part 48b is included in the p
owder storing case 40. Therefore, powder is pushed
into the first space part 48b in th  e direction z1 by
the rotor 60 rotating in the direction s. 15 The
powder pushed into the first space part 48b is stored
between the gear teeth  48n of the feeding gear 48m,
moves in the direction Y by the continuous rotation of
the  feeding gear 48m, and is compressed between the
inner circumference of the first spa  ce part 48b. The
powder moved in the direction Y enters into the lower
part of the corn  pression plate 50 so that the powder
is separated from outside and is not blown away. 20
The powder that is transferred in the direction Y by
the feeding gear 48m and is c  ompressed by the
compression plate 50 is crushed by the crushing pin
56c. Since the  powder transferred by the feeding gear
48m is compressed and bridged between the g ---ear
teeth 48n the powder can move inside the powder
pressing groove 52b (in the dire-- - -- - -- ction z2)
after being crushed by the crushing pin 56c. 25 The
powder crushed by the crushing pin 56c moves inside
the powder pressing  groove 52b of the transfer disk
52 that rotates, and fills up the powder pressing
groove  52b. Since the powder pressing groove 52b and
the gear teeth 48n of the upper part o  f the powder
pressing groove 52b cross each other, the powder is
pressed by the gear t  eeth 48n and pressed in the
powder pressing groove 52b. 30 The powder that filled
up the powder pressing groove 52b is compressed. again
t  



he bottom surface of the cover main body 56a, and
moves to the blade 56b in the direct  ion Y2. The
powder of the powder pressing groove 52b is pressed by
the bottom surfa  13 ! 5 - 7 70n - 7 t t. -f 9tJN
MOR.;3100IS 33  s 2 1.0.2001. ce of the cover body 56a
to flatten the upper surface thereof. In particular,
the projection 48k formed on the bottom surface of the
second spac  e part 48g pushes up the packing ring 54
in the direction f so that the powder is strongly
pressed upwardly and is relatively compressed by the
bottom surface of the cover bod  s y 56a. The blade
56b cuts off the upper part of the powder that has
arrived at the leadin  g end part of the blade 56b so
that the cut powder is discharged through the outlet
48c i  n the direction z3. The amount of discharged
powder can be changed by the length of ((r the leading
end part of the blade 56b that enters into the powder
pressing groove 52b  io or the rotational speed of the
transfer disk 52. The powder passing below the blade
56b moves to the feeding gear 48m again  and is mixed
with newly provided powder. FIG. 10 is a
cross-sectional view of a material supply apparatus 70
according to  an embodiment of the present invention.
The material is a mixture of plastic raw mater  15
lals and powder. Referring to FIG. 10, the material
supply apparatus 70 comprises a pipe type upp  er duct
72 fixing the apparatus 10 for supplying quantitative
powder in an inclined Condit  ion, a rotation duct 74
placed at the lower part of the upper duct 72, a lower
duct 76 pla  ced at the lower part of the rotation
duct 74, rotatably supporting the rotation duct 74 an
20 d downwardly transferring the material, a motor 84
rotating the rotation duct 74. The u  pper duct 72 is
a pipe having a predetermined diameter and downwardly
transfers plasti  c raw material through a separately
attached hopper (not shown). The plastic raw mat
erial falls down with the quantitative powder
discharged by the apparatus10 for supplyi - -- ng the
quantitative powder while being transferred downward.
25 The rotation duct 74 is a pipe having the same size
as the upper duct 72 and inci  



udes a stirring steel wire 90. The stirring steel wire
90 is a linear constituent that mixes  the plastic raw
material with the powder. The stirring steel wire 90
is fixed to the rotati  on duct 74 by inserting both
ends of the stirring steel wire 90 into a groove 74a
formed I  n the inner circumference of the rotation
duct 74 and welded with the rotation duct 74. so The
formation or number of the stirring steel wheel 90 can
be changed according to circ  umstances. Another
stirring constituent can replace the stirring steel
wire 90. The material supply apparatus 70 further
comprises a sprocket 88, a motor 84, a  14
PCTKR-''J3/-J0 1833  2 L03.2047. nd a chain 86 to
axis-rotate the rotation duct 74. The sprocket 88
surrounds the outer  circumference of the rotation
duct 74 and is coupled to a driving axis of the motor
84 usi  ng the chain 86. Therefore, if the motor 84 is
operated, a driving force of the motor 84  is
transmitted to the sprocket 88 using the chain 86 and
the rotation duct 74 axis-rotates  5 so that the
material is stirred. Teflon bearings 82 are placed
between the upper duct 72 and the rotation duct 7  4
and between the rotation duct 74 and the lower duct
76. The Teflon bearings 82 are  formed of conventional
Teflon and are used to rotate the rotation duct 74
between the u  pper duct 72 and the lower duct 76. The
Teflon bearings 82 block the inner space of th  io e
ducts 72, 74, and 76 from outside. Supporting rods 78
and brackets 80 are used to maintain an interval
between the  upper duct 72 and the lower duct 76. The
brackets 80 are iron pieces fixed to the out  er
circumference of the upper duct 72 and the lower duct
76. The supporting rods 78 interconnect the brackets
80 of the upper duct 72 and th  15 a tower duct 76.
The upper and lower end parts of the supporting rods
78 are coupled  to the brackets 80 of the upper duct
72 and the lower duct 76, respectively, to firmly mai
ntain the interval between the upper duct 72 and the
lower duct 76, which are spaced a  predetermined
distance from rotation duct 74. FIG. 11 is a flowchart
illustrating a method of supplying powder
quantitatively acc  20 ording to an embodiment of the
present invention. Referring to FIG. 11, the method of
supplying powder quantitatively comprises a
preparation operation 100 of receiving qu  antitative
supplied powder from outside and preparing transfer of
the powder, a powder  



transfer operation-102 of transferring the powder to a
chamber including the first and se  cond space parts
48b and 48g according to a predetermined path, a
compressing oper 25 ation 104 of compressing the
transferred powder inside the first and second space
part  s 48b and 48g, a separating operation 106 of
separating a desired amount of the powd  er from the
powder pressed in the second space part 48g using a
separating means, an  d a discharge operation 108 of
discharging the separated powder from the second spac
e part 48g. so In the preparation operation 100, the
powder storing case 40 receives the powde  r. The
powder storing case 40 is disposed on the upper plate
38 and the inner circumf  15 i,;1;ni 1300 1333  2 t.
200 erence of the sealing ring 40a is tightly attached
to the outer circumference of the supp  ort plane 38a.
In the powder transfer operation 102, the powder
stored in the powder storing ca  se 40 is transferred
to the first space part 48b of the quantitative supply
part 48 by rotati  s ng the rotor 60. In the
compressing operation 104, the powder transferred to
the quantitative sup  ply part 48 is compressed
through the first and second space parts 48b and 48g.
Sinc  e the main gist of the present invention
transfers completely compressed powder in ord  er to
avoid an ununiform supply of quantitative powder due
to a partial change in the but 1o k density caused by
an external factor such as pressure, moisture, static
electricity or th  e like which is applied to the
power being held or transferred, using of the bridging
prop  erty, the supplied quantitative powder is
compressed and bridged (in the first and secon  d
space parts 48b and 48g). The powder is compressed by
the rotation of the feeding gear 48m and the trans  15
fer disk 52. As described with reference to FIG. 8,
while the feeding gear 48m and the  transfer disk 52
rotate using the rotational power of the second and
third shafts 34 and  36, the powder is pressed into
the powder pressing groove 52e by the gear teeth 48n
of the feeding gear 48m. In the separating operation
106, the desired amount of powder is separated from
20 the compressed (lump of) powder in the second space
part 48g using the blade 56b.  



Since the leading end part of the blade 56b enters
into the powder pressing groove 52b  , the blade 52b
can separate the powder while the transfer disk 52
moves in the directio  -......-n-Y2 illustrated in
FIG.-8.--- . In the discharge operation 108, the
separated powder is discharged from the sec  2s and
space part 48g in the direction z3 illustrated in FIG.
9. The powder discharged fro  m the quantitative
supply part 48 is transferred to a place where it is
required. While the present invention has been
particularly shown and described with refer  ence to
exemplary embodiments thereof, it will be understood
by those.skilled in the art  that various changes in
form and details may be made therein without departing
from th 3o e spirit and scope of the invention as
defined by the appended claims. The exemplary
embodiments should be considered in a descriptive
sense only and not for purposes of  limitation.
Therefore, the scope of the present invention is
defined not by the detailed  16 FTBffl.'95/001833  {r
2 I.0 3.2001_ description of the invention but by the
appended claims, and all differences within the s
cope of the present invention will be construed as
being included in the present inventio  n. 17 - -----
------ gg  F~17~~'~/~002233  CLAIMS 1. An apparatus
for supplying powder quantitatively to a place where
required, th  5 e apparatus comprising: a driving part
generating a driving force using an external power; a
powder supply part connected to the driving part,
following the operation of the  driving part, and
transferring the powder according to a predetermined
path; a chamber placed on the sides of the powder
supply part and receiving the powd  io er transferred
by the powder supply part; a compression part
compressing the transferred powder in the chamber; and
a quantitative supply part separating a desired amount
of powder from the compr  



essed powder and discharging the separated powder from
the chamber. 15 2. The apparatus of claim 1, wherein
the driving part comprises a gear box comp  rising: a
plurality of gears receiving a rotational torque from
outside and rotating at a pre  determined speed ratio;
and a plurality of rotation shafts fixed to the gears
and rotating about their axes by the  20 rotation of
the gears, and extending in a longitudinal direction.
3. The apparatus of claim 2, wherein the powder supply
part comprises: --- - an upper plate fixed outside of
the gear box and through which one or more than  one
rotation shafts of the plurality of rotation shafts
passes; and 25 a powder pushing unit equipped on the
upper plate, rotating clockwise or counter  clockwise
in contact with the upper surface of the upper plate
by the rotation shafts, and  transferring the powder
to the chamber. 4. The apparatus of claim 2, wherein
the chamber comprises a sub-supply block  30
comprising: a first space part with a predetermined
diameter and depth opened toward the po  wder supply
part to receive the powder provided by the powder
supply part, and throug  18 iCt8 3  2 L Q . 2007. h
which one of the rotation shafts of the gear box
passes upward and is disposed in the  center thereof;
and a second space part with a predetermined diameter
and depth formed at the side  s of the first space
part, opened to the first space part to receive the
powder from the fir  5 st space part, and through
which another rotation shaft of the gear box passes
upward ii and is disposed in the center thereof. 5.
The apparatus of claim 4, wherein the compression part
comprising: at least one feeding gear placed inside
the first space part and rotating by the rot  io ation
shafts and having a plurality of gear teeth
transferring the powder provided by the  powder supply
part to the second space part; a transfer disk placed
inside the second space part and rotating by the
rotation s  



hafts, and having a circular arc powder pressing
groove, and receiving the compressed  powder
transferred through the feeding gear, and 1s a cover
main body placed on the transfer disk, partly covering
the powder pressi  ng groove, and supporting the
powder to the powder pressing groove. 6. The apparatus
of claim 5, wherein the quantitative supply part
comprises a bla  de having a leading end part entering
into the powder pressing groove, partly cutting th  zo
e compressed powder in the powder pressing groove
during the rotation of the transfer  disk, and
discharging the cut powder from the second space part.
-- - 7-The apparatus of claim 5,- further comprising;
a crushing pin fixed in the cover  main body, crushing
the compressed bulk of powder while the bridged powder
is being t  25 ransferred and compressed by the
feeding gear, and transferring the crushed powder to
the powder pressing groove. 8. The apparatus of claim
5, wherein the transfer disk comprises: an inner disk
having a predetermined diameter and rotating by the
rotation shaft;  30 an outside ring having the same
axis as the inner disk, and the inner circumferen  ce
spaced apart from the exterior circumference of the
inner disk forming the powder pr  essing groove; and
19 r iCT1 -/ a 3 1 8 3  E Q 3. ZG7? a packing member
inserted into the lower part of the powder pressing
groove an  d upwardly supporting the powder stored in
the powder pressing groove. 9. The apparatus of claim
8, wherein a projection is formed at the bottom part
of t  5 he second space part to press the powder
approaching the blade to the cover main bod  y by
moving the packing member of the transfer disk upward.
10. The apparatus of claim 3, further comprising: a
powder storing case attached  to the upper part of the
upper plate and storing powder to be provided from
outside in  10 which the upper part acts as a bottom
surface, wherein the powder pushing unit comprises; a
fixing unit fixed to the rotation shaf  t and being
symmetrical around the rotation shaft; a tip unit
placed in both ends of the fi  xing unit and moving in
a length direction of the fixing unit; and a spring
disposed betwe  en the fixing unit and the tip unit
and elastically supporting the tip from the fixing
unit to  



is extemally, wherein two or more projections
temporally compressing the tip unit of the pushi  ng
unit to the fixing unit during the rotation of the
pushing unit are formed in the inner cir  cumference
of the powder storing case. 20 11. The apparatus of
claim 3, further comprising: a porous plate spaced
parallel apart from the upper plate in the inner
surface of t  he powder storing case and having a
plurality of through holes passing downward the p
owderprovided from outside; and- -- an auxiliary rotor
placed on the upper surface of the porous plate,
rotating by the 25 rotation shaft, and inducing the
powder to the through holes.  12. A material supply
apparatus comprising: an upper duct passing an
externally provided plastic raw material having a
quanti  tative powder supply device that discharges
powder to be mixed with the plastic raw ma  30 terial;
a rotation duct rotatably equipped at the lower part
of the upper duct and includin  g a stirring unit
mixing the plastic raw material with the powder, 20
~s , UT 71m 3f00 1833  2 1. r? 3.20Jc'. a lower duct
placed below the lower part of the rotation duct,
rotatably supporting  the rotation duct, and
discharging a mixture of the plastic raw material and
powder do  wnwardly that passes through the rotation
duct to the outside; bearings disposed between the
upper duct and the rotation duct and between th  s e
lower duct and the rotation duct, rotatably supporting
the rotation duct, and forming a  seal between the
rotation duct and the upper and lower ducts; and a
driving unit axis-rotating the rotation duct and
operating the stirring unit. 13. The material supply
apparatus of claim 12, wherein the stirring unit is at
least  10 one steel wire fixed in the inner
circumference of the rotation duct. 14. A method of
supplying powder quantitatively to a place where
required, the m  ethod comprising: a preparation
operation of receiving powder and preparing for the
transfer of the  15 powder, 



a powder transfer operation of transferring the powder
to a chamber having a pre  determined volume according
to a predetermined path using a powder supply part
that i  s driven by an external power and transfers
the powder, a compressing operation of compressing the
transferred powder in a compressio  20 n part of the
chamber, a separating operation of separating a
desired amount of powder from the powde  r that is
compressed and bridged in the chamber using a
separating means; and -a discharge operation of
discharging the separated powder-to the outside- 25
15. The method of claim 14, wherein the power supply
part comprises: a plurality of gears receiving a
rotational torque from outside and rotating at a pre
determined speed ratio; and a rotor rotating by the
rotational power of the gears and transferring the
powder,  wherein, in the powder transfer operation,
the powder is transferred to the chamb  30 er using
the rotor. 21 PCT, U: / i 0 13 3 3  Z- Q 3. Gobi. 16.
The method of claim 14, wherein the compression part
performing the compr  essing operation comprises a
pressing tool pressing the powder, and a compression
fra  me storing the powder and transferring pressure
to the powder, wherein, in the compressing operation,
the powder transferred through the powd  5 er transfer
operation is compressed by the operation of the
compression part. 17. The method of claim 14, wherein,
in the separating operation, the separating  means is
used to volume-separate the powder from the compressed
powder by enterin  g a blade in a relative motion with
regard to the powder into the compressed powder in  io
chamber to a predetermined depth. 22 


