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6 Method of feeding a predetermined amount of powder, apparatus therefor and package used thereln.

@ A method and an apparatus for feeding a predetermined
amount of powder are disclosed. These method and apparatus
are based on an idea to handle the powder in the
pseudo-agglomerated state.

The feeding method comprises the steps of: incorporat-
ing the powder {P) into a tubular member (1) which is equiped
with a piston (2) slidably movable in said tubular member; ad-
vancing the piston (2) to extrude the powder (P) out of the tu-
bular member (1) in a pseudo-agglomerated state; and sepa-

W= rating the extruded powder from the cylinder.

< On the other hand, the powder feeding apparatus com-
prises an open ended tubular member (1), a piston (2) slidably

o mounted in the tubular member, a cutting means (6) mounted
at the top opening of the tubular member.

N According to these method and apparatus, feeding or

w weighing of powder can be conducted with precise accuracy
without causing the classification of particles nor making a

w dust.

m The automatization of the working in the laboratory or fac-

y= tory can be easily realized with these method and apparatus.
A package for powder used preferable in conducting the

o above method is also disclosed.
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Title of the Invention

Method of Feeding a Predetermined Amount of powder,.

Apparatug therefor and Package Usad therein

Background of the Invention
Field of the Invention

The present invention relates to a method of feeding a
predetermined amount of powder, an apparatus therefor and a
package used therein. |

More particularly, the present invention relates to a
method for precisely feeding a predetermined amount of
powder, an apparatus therefor and a package used therein,
which is employable preferably in <the automatic supply,

package and weighing of powder,

Description of the Related Art

According to the evolution of the automatization of the
working in the laboratories and factories, the development
of automatic systems of feeding and weighing of powder has
become an important subject to attain, That is, there are
many kinds of powder which have various types and different
physical properties. It is, however, very difficult to feed
or weigh with precise accuracy the powder and thus there has

not yet been eatablished an automatic system therefor.

For example, in the field of dyeing technology where

t ot
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0188820
more than thousand kinds of 4yes -ars used, contamination of

other ‘dyes in a siidht"émé&nd"éd?érsely, in sometimes,
fatally 'affects the resulting dye product. In order to
avold the contamination, some apparatus are put for
exclusive use to a certain kinds of powder materials, As
mention above, however, there are too many kinds of powder
materials to apply such exclusively used system to all the
powder materiais in the dye 1industries, Then, automatic
feeding and 'weighing systems are used exclusively for
specific kinds of powder materiala. Purther, when the
excluslively used gystems are intended to use for other kinds
of powder materials, the systems must be washed and cleaned,
Such cieaning is time consuming and troublesome., Morecver,
the weighing of powder cannot be conducted automatically
with precise accuracy by means of the apparatus of the prior
art and therefore such & precise weighing of powder has been
¢onducted manuélly. :

In the dyeing factory, the weighing is not conducted
for eachzaye powder but for a mixture containing more than
two kidia of dye powders, Thus the weighing must be
conducted with a great acouracy.

Thei weighing of the dye powder material has been
conducted, in general, manually with a container which is
top openéd. Such a weighing operation involves a problem
that the% dye powder in the container absorbs molsture,
resultingé in a difference of concentration in the dye

material in the same container,
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The feeding or weighiag 'of powae:é Q*u:h a top opened
container further makes a dust of powder which adversely
affects the resulting product and contaminates the working
environment. Por this sake, 'the powder materials have been
treated not to make a dust, that is, to dustless powders,
These dustless powders, however, present generally a high
stickiness and are difficult to feed smoothly with the
typical powder feeder, guch as a screw-type feeder or
vibration-type feeder., Thus, such a sticky powder material
has been handled manually for the accurate welghing.

Further, most of dyes are composed of various kinds of
dye materials and further contain Glauber's salt or salt
cake and dispersing agent for adjusting the concentration
thereof. When such dye powders are fed by the vibration-
type feeder or other type of feeder, they tend to be
classified to groups of powders of the same physical
property due to the difference of the specific density or
particle size. Thus, it happens that dye material having a
different concentration or composition would be supplied at
each feeding or weighing chance.

On the other hand, when the powder material is fed by
the screw-type feeder, they tend to agglomerate due to a
high abrasion with the screw surface and the absorptlion of
-moisture, Thus, a emooth and uniform feeding becomes
difficult, so. that the feeding cannot be conducted
automatically with accuracy.

There have been other problems in the operations of
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feeding, weighing or éacﬁaéiﬁg of dye —méﬁégials in the
factory. That is, such operations include to drop the |
powder in a contalner, =0 that powder of a low specific
density tende to make a dust. Thus, in the fackory, tﬁe
dust must be absorbed by a vacuum system not to contaminate
other powder materials, But, such absorption cahnot be
conducted perfectly and the loss of the dye materials due to
the absorption is not negligible, |

Accordingly the automatic weighing of the packaged
powder material has not been fully applied to the dye
materials. |

Further, since the dye material is generally voluminous
and the apparent density thereof is low, 1t is necessary to
use a large package to pack Lit, Moreover, in order ¢to
prevent the variation of the concentration due to the
vibration of the powder during the transport and the
absorption of migture during the stockage, the dye material
is usually packed in a compacted state in a double bag of
which the inner bag is made of polyethylene.

The automatic feeding, weighing and packaging of powder
into an opened bag or container involve many problems,
Further, a small-sized package for powder has not bheen
developed,

The fed or weighed dye material should be added
gradually into hot water to resolve completely. If a great
amount of dye material is added suddeniy into hot water, it

tends to agglomerate together and remain partially unsolved,
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Thus, the dye matariallshould.be-addeé littlé by little at a
congtant rate for a long» time in pfder to resolve
completely., In the case of preparation of an intérmediate~
of the dye product, the powder material must be added at a
constant rate to a reactive solution in 8 closed
environment, Purther, in the case of synthesizing a dye
from powder materials such as powder of sodium carbonate, it
is important to feed little by little powder materials to a
feactive solution, while adjusting pH of the solution,

The above matters concern not only the dye industries
but also other technical fields in which powders of non-
organic compounds such as anhydrous sodium sulfate, and
powder of organic compounds such as intermediate of dye,
dispersing agent and flber-based adhesive are handled. A
resolution of these problems is required for advancing the

automatization in the laboratory and factory.

sSummary of the Invention

It is therefore an object of the present invention to
resolve the above mentioned problems and to provide a method
for feeding powder in a constant amount, which enables the
automatization of the feeding, weighing and packaging of
various kinds of powders.

It 1a another object of the present invention to
provide a method and an apparatus for feeding a
predetermined amount of powder without causing a dust and

classification of the powder due to the difference in
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particle size or specifﬁc Eéhsitf.‘l

It is a further object of the present invention to
provide a method and an apparatus for feeding a
predetermined amount of powder 1little by 1little, which
enable an approprlate automatization of the laboratory or
factory where powder is handled.

It is a still further object of the present invention
to provide a package for powder, which can contain a large
amount of powder and can be stocked or transferred without
cauging the classification of particles nor deterioration
with time,

According to the present invention, there iz provided a
method for feeding a predetermined amount of powder
comprising the steps of:

incorporating the powder into a tubular member which is
equipped with a piston slidably movable in said tubular
nember:

advanecing the piston to extrude the powder out of the
tubular member in a pseudo-agylomerated state; and

separating the extruded powder from the cylinder.

Here, the expression "pseudo-aggiomerated state” of the
powder is used to indlcate a compacted staie of the powder
in which the powder maintains its compacted configuration
due to the stickiness and the compaction thereof. In the
peeudo~agglomerated state, the powder does not undergo the
classification due to the difference in the specific density

and the particle size of its constituting particles, Such a
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pseudo-agglomerated state 1 readily obtalned by compacting
the powder with a low atress, singe the powder presents a
stickiness to a certain degree, The pseudo-agglomerated
state of the powder is released with a slight shock such as
by cutting the same with blade or by moving or extruding the
same through a mesh of a net.

According to an embodiment of the present invention,
the powder is incorporated or charged into the tubular
member under a compacted condition to thereby form the
pseudo-agglomerated state of the powder. For this sake, the
powder may be pushed or absorbed into the tubular membecr,

According to a preferred embodiment of the present
invention, the piston is retracted to depressurize the
inside of the tubular member while concurrently pushing the
powder into the tubular member.

According to another preferred embodiment of the
present invention, the charging of the powder into the
tubular member is conducted by the steps of:

connecting the top portion of said tubular member to a
second tubular member which containg therein powder and is
of a construction sgimilar to the tubular member to be
charged with the powder;

advancing the piston of the tubular member containing
the powder while retracting concurrently the plston of the
tubular member to be charged with the powder,

According to a still another preferred embodiment of

the presgent invention, the incorporation of the powder into
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- the tubular member !s wondvetad by the stepe of:
attaching the tubulat.member’to”a container containing
the powder | therein, =s¢ that the tubular member ig

communicated with the container;

transferring the powder from the container to the
tubular member.

The powder may be pushed into the tubular member from
the container by means of a piston or absorbed into the
tubular member by retracting the piston in the cylinder. 1In
this embodiment also, the piston of the tubular member may
be retracted to depressurize the inside of the tubular
member while saimultaneously pushing the powder into the
tubular member from the container.

According to a preferred embodiment of the present
invention, the tubular member is inserted into the container
to receive therein the powder, and then it is retracteé and
detached therefrom,

According to a still further preferred embodiment of
the present invention, the tubular member comprises . an wnner
tube and an outer tube telescopically fitted on the inner
tube. In this preferred embodiment, the inner tube and the
outer tube are forced to advance into the container ¢o
thereby receive the powder in the inner tube and the inner
tube 18 then retracted from the outer tube.

The powder may be charged into the tubular member under
a non~compacted condition and then the piston ig advanced to

compact the powder to thereby form the pseudo-agglomerated
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state of the powder,

According to an embodiment of the present invention,
the separation of the extruded powder is conducted by’
cutting off the same. The cutting of the powder may be
conducted by extruding the powder through a net which ia
extended acrogs the top opening of the tubular member or by
moving a blade across the top opening of the tubular member.

According to a still further preferred embodiment of
the present invention, the relationship between the distance
from the top portion of the tubular member to the front face
of the piston, the advanced distance of the piston and the
welght of the compacted powder extruded out of the tubular
membar 18 determined beforehand with respect to the powder
to be fed, the advancement of the piston is adjusted in
accordance with the predermined relationship.

According to the present invnetion, there is provided
an apparatus for feeding a predetermined amount of powder,
which comprises a open ended tubular member,. a plston
slidably mounted in the tubular member, a ocutting means
mounted at the top opening of the tubular member.

The apparatus may further comprise a cap fittable onto
the top opening of the tubular member,

According to a preferred embodiment, the apparatus
further comprises a step motor for driving the piston to
advance in the tubular member,

The tubular member is preferably in a oylindrical form.

According to another preferred embodiment of ‘the
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present Invention, the tukular ,memﬁeﬁwjis: pr@yided with a
scale at the outer surface for indicating the position of
the piston.

According to the present invention, there ies further
provided an apparatus for feeding a predetermined amount of
powder from a container containing the powder therein, whigkh
comprisen:

a hollow body communicated with the inside of the .
container and having a substantially horizontal top portion
of the form of geml-¢ylindrical shel., said top horizontal
portion having a circular hole at each side therecof of which
the diameter 3is gubstantially the same as that of semi-
cylindrical shell; '

& partition member having the both ends inserted
through and supported by the circular holes of the top
horizontal portion of the hollow body, the partition member
being in the form of sgemi-cylindrical shell complementary
with the shape of the top horizontal portion, whereby when
the partition member 1g rotated about its axis, it closes a
cylindrical space from the inside of the hollow body in
cooperation with the top horizontal portion of the hollow
body

a piston inserted through the partition member and
being slidable substantially hermetically through the
cylindrical &space formed by the partition member in
cooperation with the top horizintal portion of the hollow

body 820 that when the piston 1s advanced into the

10
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cylindrical space, the powder isg extraded from the clrcular
hole opposite to that through which the piston is Inserted;
and

& cutting means mounted at the circular hole from which
the powder is extruded,

According to a preferred embodiment of the present
invention, the apparatus further comprises a ocap detachably
mounted on the c¢lircular hole at which the cutting means is
mounted,

According tol the present invention, there is also
provided a package for containing powder therein, comprising
a tubular member having the both ends opened, a first cap
member mounted on the first end of the tubular member for
cloging the same and a sgsecond cap member mounted on the
second end of the tubular member for c¢losing the same and
being slidable towards the first end and substantially
hermetically through the tubular member, whereby when the
second cap member 1is forced to slide through the ¢tubular
member, the powder is extruded from the first end,

According to a preferred emodiment of the present
invention, the tubular member iz made of paper, and the
package further comprises an annular membar mounted on the
tubular member near the first end thereof, thereby
reinforcing the tubular member.,

According to a still further preferred embodiment of
the present invention, a cutting meane is mountable on the

first end portion of the tubular member after the first cap

11
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ie detached therefrom, sélthat:thé»éxtiudedApbwdér from the
tubular member is cut off by the cutting means,

The above and other objects, features and advantages of
the present invention will be apparent £rom the following
description of the preferred embodiments of the present

invention with reference to the accompanying drawings,

Brief Description of the Accompanying Drawings

Fig. 1 18 a sectional view of a powder £feeding
apparatus according to an embodiment of the invention;

Fig, 2 shows how to use the powder feeding apparatus
shown in Fig. 1;

Fige. 3 and 4 sghow respectively other usage of the
apparatus shown in Pig. 1;

Fig. 5 is a shematic view of a powder feeding apparatus
according to another embodiment of the invention;

Fig. 6§ is an expanded view of the apparatus shown in
Fig. 5;

Fig. 7 shows how to use the apparatus shown in Fig. 5;

Fig. 8 18 a a schematic view of a package for powder
according to the invention;

Fig. 9 is an expanded view of the package shown Fig. 8;

Flg. 10 shows how to use the package shown in Fig. 8 in
th powder feeding method according to the invention;

Figs., 11 to 15 show respectively the steps for packing

the powder into a cylinder according to an embodiment of the

invention:

12
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Figs. 16 and 17 show recgpestivzly the sters fbr packing
the powder into a cylinder according to another embodiment
of the invention:

Figs. 18 and 19 show respectively the steps for packing
the powder Into a c¢ylinder according to a further embodiment
of the invention;

Fige. 20 and 21 ghow respectively the szteps for packing
the powder into a cylinder according to still further
another embodiment of the invention;

Figs., 22 to 26 show respectively the steps for packing
the' powder into ﬁ cylinder according to a still other
enbodiment of the invention;

Figs. 27 to 29 show respectively the steps for packing
the powder into a c¢ylinder according to a s8till other
embodiment of the invention;

Flgs. 30 to 32 show respectively the steps for packing
the powder into a cylinder according to a still other
embodiment of the invention;

fig, 33 1is a sectional view of &a powder feeding
apparatus according to another embodiment of the inyention;

Figs. 34 to 36 show respectively the steps of the
operation of the powder feeding apparatus shown in Fig. 33,

Fig. 37 is a graph showing the relationship between the
distance L (the distance between the top portion of the
cylinder and the front face of the piston) and the weight Wj_

of the powder remalning in the cylinder,

13
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.......

Az mentioned above, according to the present invention,
powder 1is incorporated into a tubular member and fed in the
peeudo~agglomerated state from the tubular member, By
handling the powder in the pseudo~agglomerated state in the
tubular member, the powder can be :s0lated from the other
kinds of powders, so that contamination of the powder with
other powder is perfectly prevented, Further, 1t is not
necessary to equip feeding or weighing apparatus or systems
for exclusive uge.

Since the powder 1s packed in a tubular member or
cylinder in the pseudo-agglomerated state, it does not make
a dust nor absorb moisture, Buch characteristics is
preferable for maintaining cleanly the working environment
in the factrory.

Further, the package for powder according to the
present invention containg the powder iIn the pseudo-
agglomerated state, that is, in the compacted state, and
therefore it is small-sized with respvect to the amount of
the powder contained therein. Moreover, the.packed powder
doesg not undergo the clapsification of particles due to the
variation in the sgpecific density and particle size, etc.
during the transportation or handling thereof,

- Further, the powder presents a certain degree cf
stickiness and thereforee it is readily transformed to the
peeudo-agglomerated state. Thus the powder c¢an be easily

made in the agglomerated gtate, so that the feeding or

14
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weighing thereof can be éondu::ﬁeé rap;.d-lzf;' and with precise
accuracy.

Further, the feeding or weighing operation of powder
can be easlly automized by means of the powder feeding
apparatus according to the present invention. For example,
8 plurality of the powder feeding apparatus, each of which
is composed of a tubular member equipped with a piston
therein and containing a powder in the pseudo-agglomerated
state, are arranged so as to move in series. On the other
hand, a weighing site composed of a weighing means and a
driving neans such as a step motor is disposed along the
travelling 1line of the powder feeding apparatus for
conducting the feeding or weighing of the powder with the
powder feeding apparatus reached thereat, By controlling
with a computer the operation of the weighing means, step
motor and the travelling of the powder feeding apparatus, it
is easlly for the those skilled in the art to automize the
feeding or welghing operation of the powder.

.. Now the present invention will be explained by way of
Examples, which should be costrued as an illustration of the

invention and not to restriot the scope of the invention,

Example 1

Now referring to Figas, 1 to 4, a powder feeding
apparatus according to an embodiment of the present
invention will be explalned,

As shown in Fig. 1, the powder feeding apparatus

18
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comprises a tubular memﬁéfi 1-L$f:ia céng;ﬁnﬁi;ggﬁtion and a
piston 2 hermetically and =slidably movable in the tubular
member 1, The tubular member 1 may present a section of any
form =such a8 a rectangular sectlon, but 1t preferably
presents a clrcular section. |

The piston 2 is connected to a handle 4 through a
pigton rod 3. The pisﬁon 2 may be moved manually or driven
by an appropriakte means such as ﬁ step motor (not shown in
the drawings). |

Powder P i2 contained in the %tubular member 1., In this
examp;e, the powder P has been compacted by advancing the
piston 2 to present a pseudo-aggiomerated state, The
pseudo-agglomerated state of powder <¢an be obtained by
mounting a cap 5 on the top opening of the tubular member 1
and pressing the powder P against the cap 5 by the piston 2,
Otherwise, powder may be charge into the tubular member 1 in
the pseudo-agglomerated state,

The cap 5 ig then removed from the tubular member 1 to
expose a cutting means 6 which is mounted on the top portion
of the tubular membef 1. The cutting means 6 in the example
shown in Figs. 1 and 2 comprises a net which is extended
. across the top opening of the tubular member.

Then, as shown in Fig. 2, the piston 2 1is forced to
move in the direction P to extrude the compacted powder P
out of the tubular member 1, The pseudo~agglomerated pcwder
P is forced to move through the mesh of the net 6 and cut

off to the powdery state,. The thus cut off powder 1is

16
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dropped into a container 7 on é wéighihd ﬁeané 8. Thus, it
. ie poszible to feed a predetermined amount of powder by
advancing the piston 2 in accorlance with the welght
measured by the weighing means 8,

As readily understood, singe the powder does not move
on an inclined plane during the feeding thereof, the powder
does not undergo the classification of particles due to the
difference in the particle size or specific density, eta.
Further, it ig possible to feed a very small amount of
powder by adjusting minutely the advancement of the piston
2.

Now refering to Figs. 3 and 4, it will be explained how
to incorporate the powder P in the'tubular member 1,

Flg. 3 shows how to charge the tubular member with the
powder P from a bottle 9,

As shown in Pig. 3, first, the top portion of the
tubular member 1 is inserted into the powder P contained in
the bottle 9. At this stage, the piston 2 is in the fully
advanced position, That is, it is positioned near the top
portion of the tubular member 1, Then, the piston 2 is
retracted, that 1s, the piston is moyed gradually in the
direction F to thereby dJdepressurize the. inside of the
tubular member 1 and thus absorb the powder P therein,
Then, the powder cutting means 6 and the cap 5 are mounted
on the top portlon of the tubular member and then it may be
transferred to the feeding site.

Fig. 4 shows another way how to charge the tubular

17
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member 1' with the powdef Pi “in ?19.‘1,7the'tﬁbuiar nember
1 has been charged with the powder, for example, by the
method shown in Fig. 3, and then the powder has been pressed
against the cap 5 hy means of the piston 2 to form a pseudo-
agglomerated body P of powder, Then, the cap 5 is removed
from the tubular member 1 which i2 then connected to another
tubular member 1' gsimilar thereto. The conhection is
preferably effected by threading these tubular member with
each other.

As shown in Fig. 4, the pistons 2 and 2' are moved to
the direction F with respect to the tubular members 1 and
1, That 1is, the pseudo-agglomerated powder P 1in the
tubular member 1 ig forced to move therefrom and absorbed
into the tubular member 1', After the compacted powder P is
completely transferred to the tubular member 1', the tubular

~members 1 and 1' are detached from each other. Then, the
cutting means & may be mounted on the top portlon of . the

tubular member i', with which the feeding can be conducted

ag shown in Pig., 2,

Example 2
Referring to Figs. 5 to 7, the second émbodiment of the

present invention will be explained.

Fig. 5 shows a powder feeding apparatus 11 attached to
a bottle 9 containing powder P therein. As shown in Fig. 5,
the powder feeding apparatus 11 comprises a connecting

member 12 threaded on the top portion of the bottle 9, a

ig
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partition member 14 attached in the top horigontal portion
of the body 13, and a plston member 15 movable coaxially in
the partition member 14,

A8 explained hereinafter, the body 13 presents at the
top portion thereof a semi-cylindrical shell., Further, <the
body 13 has two holes respectively at the both side of the
top portion thereof. The partition means 14 and the piston
means 15 are inserted through one of these holes into the
top portion of the body 13, while a ocutting means 16 is
mounted on the other hole, Further, a cap 15 1s mountable
on the cutting means 16 to close the hole,

Referring PFig. 6, each member of the powder fesding
apparatus shown in Fig., 5 will be explained in more detail,

As shown in Fig. 6 (a), the piston means 15 contains a
piston 21 made of an elastic material such as rubber, a
piston rod 22 connected at one end thereof with the piston
21, and a grip 23 connected to the other end of the piston
rod 22, The piston rod 22 may be made from a plastic
material such as Teflon integrally with the grip 23.

As shown in Fig. 6 (b), the partition member 14 is
generally of an elongated form, of which the both end
portions 24 and 25 are of a hollow cylindrical form and the
center portion 26 presents a seml-oylindrical shell, The
piston means 15 is ingerted axially in the partition member
14 and slidable in the axial direction, The paftion member

14 may be inserted into the holea of the top horizontal

19
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portion of the body 13 and supported thereby in a horizontal
position. As mentioned below, the partition member 14 is
rotatable about its axis in the top horizontal portion of
the body 13, |

Fig. 6 (¢) shows the c¢onnecting member 12 and the
hollow body 13 of the powder feeding apparatus., As shown in
Pig. 6 (o), the vertical section of the body 13 is generally
qf 2 trapezoldal form, The top horizontal portion 23 is
bpened at the both sides and is generally of the form of a
gemi-cylindrical shell. As mentioned above, the ocutting
meana 16 is mounted across the hole at one side of the top
horizontal portion 27, while the partition member 14 is
inserted through the hole at the other side together with
the piston means 15. In more detall, the partition member
14 is inserted through the hole into the top horizontal
portion 27 and is supported rotatably by the two holes.

The ghape of the center portion 26 of the partition
member 14 is complementary to ﬁhat of the top horizontal
portion 27 of the body 13, The partition member 14 is
fotatable and thus it takes two positions; that is, the
semi-oylindrical shell of the partition member 14 is
positiohed at the same side as that of the top horizontal
portion 27 to receive the powder P thereon, when the powder
feeding apparatus is turned to an inverted pogition., On the
other hand, it may be rotated at 180° to take an opposite
position to close a cylindrical space together with the top

horizontal shell 27. The piston 21 is hermetically slidable

20



0188820
through the thus formed cfiiﬁd:{éai_sbéég;" ;f-?”

Flg. 7 shows how to use the powder feeding apparatus
shown in Figs, 5 and 6.

First, the powder feeding apparatus 1. is connected on
the top opening of the bottle 9, At this stage, the semi-
cylindrical shell of the partition member 14 i1s positioned
at the game side as that of the top horigontal portion 27,
80 that, when the powder feeding apparatus 11 is turned to a
vertically inverted position, the powder 1lies on the
partition member 14,

Then, the powder feeding apparatus 1l ls turned to a
vertically inverted position together with the bhottle 9 and
"is maintained in position by a supporting means 28,

Next, the partition member 14 is rotated about its axis
at 180° to form a cylindrical space in cooperation with the
gemi-cylindrical shell 27 of the body 13, so that powder 1is
isolated in the form of a cylinder. Next, the piston means
15 is connected at the grip 23 to a driving axis 30 of a
step motor 29. The driving axis 30 is constructed so as to
advance stepwisely., The piston means 15 is advanced by the
sfep motor 29 to extrude the powder out of the cylindrical
space formed by the partition member 14 and the top
horizontal portion 27 (which 1is now positioned ar the
bottom), The compacted powder is forced to move through the
mesh of the cutting means 16 to thereby become a powdery
state and dropped into a container 7 on the weighing means

8.
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The powder feeding apparatus of the present example is
preferably employed for feeding powder little by little inco

a solution in a fluse, while agitating the solution ir the

laboratories,

Example 3

Referring Figs, 8 to 10, the third embodiment of the
present invention will be explained.

Fig., 8 shows a package 31 for containing powder, which
ig -preferably used in conducting the method of the present
invention in the factory., Fig. 9 shows.the package 31 in an
expanded form, A

~ As shown in Fige, 8 and 9, the package 31 comprises a
hoilow cylindrical body 32 made, for example, of a bhard
paper such as & paperboard, a metal ring 34 fitted on the
body 32 at one end thereof for reinforcing it, a first and
gecond caps 33 and 35 attached detachably to the ends of the
body 32 fof ¢losing the both ends thereof.

 The metal ring 34 is mounted on the body of paper 8o as
to maintain body 32 in the cylindrical ferm even 1f the
first cap 33 is removed from the package 31. The second cap
35 is in the form of a cup, the periphericai flange portion
iz extended in the form of a cylinder of which the diameter
is Esubstantially the same as that of the body 32. As
mentioned below, the second cap 35 ¢an be used as a piéton
to extrude the powder out of the package 31 in the fagtory.

Fig. 10 shows how to use the package 31 in conducting
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the powder feeding meihod 'accbiding " to the present
invention.

First, powder is incorporated into the package 31 by an
appropriate means so that thé powde. is contained in the
package 31 in the pseudo-agglomerated state, The thus
obtained package of powder may be transported or saled as it
is, During the tﬁan5portation of the package, the powder
does not undergo the classification to particles, since the
powder 18 contained in the pseudo-agglomerated state.
Further, the package is small-sized with respect to the
amount of the powder contained therein.

Now, the powder feeding method using the package 31
will be explained with reference to Fig., 10. First, the
package of powder 31 1s mounted on supporting means 36 g0 as
to maintain the same in position, Then, the first cap 33 is
detached and a cutting means 37 such as a metal net is
attached to the top portion of the package., On the other
hand, a driving means 38 is connected to the second cap 35.

In the example shown in Fig., 10, the driving means 38
compriges an abutting member 39 for abutting the seCOnd‘cap
35, a connecting rod 40 threadeé on the surface thereof, a
converting means 42 for converting rotation into rectilinear
movement, and a motor equipped with reducing gears (not
shown). The abutting member 39 is of a disc form which is
fitted in the second cap 35 Bo that it pushes the second cap
35 through the body 32 of the package. On the other hand,

the converting means comprises a supporting stand 4 having a
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portion of the connecting rod 40 is meshed,

Thug, when the connecting rod 40 is rotated, it
advances rectilinearly together with the abutting member 390
which, in return, pushes the second cap 35 shrough the body
31 of the package, The powder is thus extruded out of the
package and cut by the cutting means 37 and drops in the
container 7 mounted on the weighing means 8,

The advancement of the sgecond cap 35 can be adjusted
minutely so that the feeding of powder can be also adjusted
at precise accuracy. Such a feeding system enables

automatization of powder feeding operation in the factory.

Example 4

Referring to Figs. 1l to 1%, another embodiment of the
present invention will be explained.

The powder feeding apparatue according to the present
embodiment comprises a container 51 for containing therein
powder A, The container 51 is provided at the lowest
portion of the side wall thereof with an inlet hold 52 on
which a cylinder 53 18 mounted, The cylinder 53 is adapted
to move in the container., The cylinder 53 is‘open ended and
has a sufficient length to egtend across the c¢ontalner 51 as
shown in PFig, 12, The cylinder 53 may be of any sectional
form, but it 18 preferable to present a oclrcular gection.

The ¢cylinder 53 1s movable rectilinearly in the forward

and backward directions through the hole 52 in the container
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51, In the most advanced ﬁositién,“the cy1indér 53 reaches
at an opening or hole 54 on the sidewall of the container at
the opposite side, 1In the most retracted position, the top
portion of the gylinder Rl ia pnaitioned near the hole 513,
The ¢ylinder 53 may be detachable from the container 51,

For facilitating the advance of the cylinder 53 through
powder A in the container 51, the ¢top portion of the
cylinder 53 may be edged or the ¢ylinder 53 may be advanced
while being rotated about its axis,

The cylinder 53 is equipped with a pistion 55 connected
with a piston rod 5%a, The piston 55 is hermetically
glidable on the inner wall of the ¢ylinder 53, Thus, the
piston 55 is moved forwardly to compact the powder in the
cylinder to thereby control the degree of the compaction of
the powder, or to extrude a predetermined amount of the
powder B from the outlet hole 54a. In order to obtain a
hermetical contact between the piston 55 and the inner wall
of the cylinder 53, the piston 55 is made of an elastic
material such ae natural or synthetic rubber, functional
plastic, etc,

The powder feeding apparatus is further equipped with a
closing plate 56 at the outlet hole 54, Thus, the outlet
hole 54 is normally closed by the plate 56, and is opened by
moving the plate 56 upwardly when the £seding is to be
effected,

The powder feeding apparatus is further equipped with a

knife 57 at a position above the outlet hole 54. The Kknife
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57 is provided with an undernlade and it .may pe dropped o

cut the extruded pseudo-agglomerated powder, The cutting
may be conducted by other means, such as a net extended
acrogs the outlet hole 54,

The c¢ylinder 53 and the piston 55 may be equipped with
air escape holes'to facilitate the absorption of powder into
the cylinder when 1t receives a powder,

The powder feeding apparatus of this example operates
as follows: A

(1) Pirst, the outlet hole 54 is closed with the plate

56 and the cylinder 53 is maintained at the retracted

position, as shown in Fig. 11, Then, powder A 1i=s

supplied into the contalner 51 from an‘inlet not shown

in the drawings.

(2) Next, the c¢ylinder 53 is forced to advance in the
container 51 to a position close to the outlet hole 53
to thereby recelve therein the powder A, This
advancement of the c¢ylinder 53 may be made whilie
rotating the same, Thus, the powder received in the
cylinder 53 18 isolated from +the powder A in <the
container 51. 8Since the powder iz somewhat sticky, the
powder received in the c¢ylinder 53 is compacted and may
be in the pseudo-agglomerated state,

When the degree of the compactlon of the powder B
is insufficient to obtain an appropriate pseudo-

agglomerated state, the powder may be further compacted
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by advancing the piston 55 by & distan&e“"l’ as shown

in Fig. 15. The degree of the compaction of the powder
B {s determined in function of the distance "L" between
the top portion 53a of the cylinder 53 and the front
face of the piston 55, the amount of powder B received
in the cylinder 53 and the distance "1*%, If these
relationehip is determined beforehand, the degree of
the compression of the powder B, that is, the degree of
the pseudo-agglomeration of the powder B may be readlly
controlled by adjusting the advancement of the piston
55. For this sake, it is convenient to provide on the
outer surface of the cylinder 53 a scale indicating the

distance "1",

(3) When a pseudo-agglomerated state of the powder B
fs obtained, the plate 56 l¢ moved upwardly to open the

outlet hole 54 and the piston 55 is8 further advanced
with a predetermined length to extrude a predetermined
length of the pseudo-agglomerated powder B out of the
cylinder 55, as shown in Fig. 13, B8ince the powder has
an - appropriate stickinéas, it bhecomes to the pseudo=-
agglomerated state with a low compression and then the
configuration thereof 1is maintained without easily

being broken.

(4) The cutter 1s moved downwardly onto the portion

of the pseudo-agglomerated powder Bwhich 1is projected
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out of the cylinder 53, Dne té the cukting by the
knife 57, the falsely bonded gites of zhe powder B are
broken so that the original state of the powder is
recovered, Thus, the cut off powder drops into a
container 7 on a weighing means 8.

In the powder feeding apparatus shown in Figs, 11
to 14, the advancement of the piston 55 may be
controlled in accordance with the measured welght of
the fed powder to automize the feeding operation,

In another way of employment of the powder feeding
apparatus, the apparatus is positioned in the state
shown in Pig., 12, and then the c¢ylinder 53 is retracted
and aetached from the container 51. The portion of the
compacted powder which is projected £rom the top
portion of the oylinder is then cut off to thereby
obtain a powder feeding apparatus simllar to that shown
in Figs. 1 to 4, That ig, a powder cutting means 6 and
a cap 5 are mounted on the tOplportion of the cylinder
53 to transport it, and at the feeding site, the cap 5
is removed from the cylinder 53 and then the feeding
operation may be conducted in a way similar to that
shown in PFig, 2,

Further, the piston rod 55a may be'threaded to the
plston 55 and the threaded hole may operate as an alr
escape. Moreover, the piston rod 55a is preferably
detachable from the piston and 1t is detached from the

piston 55 in the case of the transportation thereof,
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In the following Exampleé é ?0»10, e will be'explained
how to incorporate or charge the Apowder of the pseudo-
agglomerated state into a cylinder which 1is subsequently
usable as the tubular member of the powder feeding apparatus

gshown in Fig. 1.

Example 5
Referring to Figs. 16 and 17, a further embodiment of

the present invention will be explained in order to show how
to charge a c¢ylinder with a powder of the pseudo-
agglomerated state,

As shown in the drawings, the apparatus for
incorporating powder into a cylinderx comprises a
container 51, a c¢ylinder 53 and a piston rod 69. Thege
cylinder 53 and a piston rod 60 are detachably mounted on
the container 51 at opposite side t0 each othér. Thesge
cylinder 53 and piston rod 60 are movable on the bottom
surface of the container 51 in the same rectllinear
direction. The apparatus further comprises a partition
plate 61 at the inlet hole through which the cylinder 53 is
inserted into the container, to thereby close the hole. The
partition plate 61 s movable vertically. At the upper
position of the partition plate 61, the inlet hole is opened
as shown in Fig. 17, while, at the lower position, the inlet
hole is closed as shown in Fig, 16.

The operation of the apparatus is as follows:

Firet, the apparatus stands in the state shown in
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Fig. 16. Then, the parti:ion él}té € ié,ﬁovééj&%%ardly to
open the inlet hole =0 thét the poﬁéer A-égn be ﬁranaferred
from the container 51 inte the c¢ylinder 353, Then, the
piston rod 60 is forced to advance into the container 51 as
shown in Fig, 17, 20 that the powder 1s pushed towards the
cylinder 353 and pressed to some extent to form the pseudo-
agglomerated state B of powder, After the front portion of
the piston rod 60 reaches at the £ront portion of the
cylinder 53, the piston rod 60 is retracted and then the
partition plats 61 1z moved downwardiy to close the inlet
hole, Then, the cylinder 53 is detached from the container
51 to obtain a cylinder 53 equipped with a piston 55, which
may be used as a powder feeding apparatus shown in Figs. 1
and 2. That is, the c¢ylinder 33 containing thereln the
pseudo—-agglomerated powder B may bhe used as a package _of
powder as it iz, or may be used as a powder feeder with
which a predetermined amount ¢f powder may be fed little by
little by advancing the piston 55 and cutting the extruded

portion of the pseudo~agglomerated powder,

Example 6

Another embodiment of the present invention will be
explalned with reference to PFigs. 18 and 19 to show how to
incorporate the powder of the pseudo-agglomerated state into
a c¢ylinder.

In this example, the container 51 is provided at the

bottom thereof with an inlet hole through which the powder A
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may be trangferred out Sﬁ thet cqptainer;_‘ Thé appacatus
comprises a cylinder 53 equipped witi, a plston 55 and piston
rod 55a, which is detachably mounted %o the inlet hole 80 as
to receive the powder A therein, The apparatus further
compriges a partition plate 61 which .g movable to close the
inlet hold or to open the same.

The operation of the apparatus is as followa:

Firet, the apparatus stands in the state shown in
Fig. 18, Then, the plston 55 1s retracted downwardly to
depressurize the inside of the c¢ylinder 53, so0 that the
powder A 1s absorbed into the cylinder 53. The powder is
absorbed In the pseudo-~agglomerated gtate since the powder
. is compacted due to the absorption pressure.

Thereafter, the partition plate 61 is moved to shut the
inlet hole. 1If necessary, the piston is advanced to further
compact the powder B to enhence the compaction of the powder
in order to ensure the pseudo-agglomeration of the powder,
Then, the cylinder 53 is detached from the container 51,

In thig example, the cylinder 53 may include a

depressurizing means to depressurize the inside of the

¢ylinder 53.

Example 7
A further embodiment of the invention will be explained

with reference to Figs. 20 and 21 in order to show how to
charge & cylinder with a pseudo-~agglomerated powder. |

The apparatuz shown in Figs, 20 and 21 1s similar to
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that shown in Figs. 16 ;éﬁﬁ _;j,:;excééthjihat*ftﬁe_ partition
plate 16 shown in Pigs, 16 and 17 is not equipéeé;

In this example, the powder is charged into the
¢ylinder 53 by pushing the powder towards the cylinder 33
and concurrently absorbing the same into the cylinder, The
operation is conducted as follows:

First, the piston rod 60 is in the retracted position
while the piaston 55 is in the advanced position.

Then, the piston rod 60 is forced to advance in the
container 51 to press the powder A towards the cylinder 53,
while the piston 55 1s retracted to absorb the powder A into
the c¢ylinder 53, as shown in Fig, 20. These two actlons are
made simultaneously until the front portion of the piston
rod 60 reaches at the inlet hole at wnich the cylinder 53 is
mounted, as shown in Fig. 21, Then, the cylinder 53 is
detached from the c¢container 51 to provide a powder feeding
apparatus similar to that shown in Fig. 1,

The amount of the powder B and the degree of the
compactioﬁ thereof are determined iIn function of the
advancing length L1 of the piston rod 60 and the retraction
length Lo of the pilston 55. Accordingly, the formation of
the pseudo-agglomerated state of the pcwder B 1is smoothly
attained., Moreover, it is not necessary to dlspose an air
escape hole nor depressurising hole for the apparatus of
this exanmple.

According to the method of the present example, the

powder can be packed without soiling the outer surface of
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the cylinder 53, Moreover. the &yliﬁéer §3:m§f’be used for

automatic feeding or weighing of powder,

Example 8
Referring to Fig., 22 to 26, a further embodiment of the

present invention will be explained to show another way for'

incorporating a pseudo-agglomerated powder into a cylinder,

In thies example, a pair of cylinders 83, 53' are
mounted to the =sidewall of the container 51 near the bottom
thereof. These c¢ylinders 53 and 53' are directed to an
opposite direction to each other. HXach of the c¢ylinders 53
and 53' are eguipped with pistons 55, 55' and piston rods
55%a, 55a',

As ghown in Fig, 22, one of the cylinders 53 and 53' is
adapted to advance into the container 51 and the other
cylinder 53' is detachably c¢onnecred ¢o0 the container.
Further, the cylinder 53 is of the same length as the
distance between the inlet holes at which the cylinders 53
and 53' are mounted respectively, so that, when the cylinder
53 is advanced completely into the container 51, the
cylinder 53 becomes c¢ontacted and communicated with the
cylinder 53',

The operation of this apparatus is as follows:

At the first stage, the cylinders 53, 53' are in the

retracted position and the front portions of the cylinders

53, 53" and the pistons 55, 55' are positioned respectively

near the inlet holes, That is, the piston 55 and 55' are
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completely advanced intOtthg cglindg:s;.'ﬁhgni che cylinder
53 is forced to advance into theé contairer 51 to theréby
receive the powder A therein, while the plston 55 tnersof
and the c¢ylinder 53' and ite pilston 553' are maintained in
position with respect to ﬁhe container 51, as shown in
Fig, 22. |

During the final stage of the advancement of the
cylinder 53, the powder A recelved in the c¢ylinder 53 cannot
egcape therefrom and therefore it is slightly compacted to
form a pseudo-agglomerated state B. When the degree of the
compaction is not satisfactory, the piston 35 is advanced
slightly to further compact the powder, while the piston 55°
is fixed in position,

Then the fixﬁtion of the plston 55' is released and the
piston 55 is forced to advance in the oylinder 53 so that
the compacted powder B is moved into the cylinder 53'. When
the compacted powder B 1is completely transferred into the
cylinder 53' as shown in PFig. 25, the oylinder 53' li=
detached from thé contalner 51. Thus the ¢ylinder 53°
contains therein the compacted powder B and 1s usable for
the powder feeding method according to the present
invention. Moreover, the outer gurface of the thus handled
¢ylinder 53' is maintained clean,

Although the container 51 shown in Figs, 22 to 25 is
equipped with only one pair of cylinders, it may be equipped
with a plurality of pairs of cylinders, which are mounted at

positions staggeréd vertically or horizontally with each
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other pair,

In Filg, 6, the container 51 is equipped with two pairs
of cylinders 55, 55' gtaggered vertically and thus 1t exerts
operation effectivity twice higher than that of <the

apparatus shown in Figs. 22 to 25.

Example 9
A further embodiment of the pregent Iinvention will be

explained with reference to Figs, 27 to 29 to show & still
another way for incorporating a pseudo-agglomerated powder
into a cylinder.

In this example, a cylinder means 53 1ls mounted to the
slde wall near the bottom of the zontalner 31 80 &8 to
advance iInto the container 51, The c¢ylinder means 53
comprises an inner cylinder 81 equipped therein with a
piston 55 and a piston rod 55a connected thereto and an
outer c¢ylinder 82 mounted telegcopically on the inner
¢ylinder 81,

At the position shown in Figs., 27 and 28 where the
inner cylinder 81 is advanhced fully !into the outer cylinaer
82, the gap between the front portions of the inner and
outer cylinders 81 and 82 is hermetically sealed by an
annular member 62,

The operation of this apparatus is as follows;

Filrst, the cylinder means 53 18 mounted at the inlet
hole and 1z forced to advance in the container 51 in which a

large amount of powder A 1g contained, while the gap between
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the front portions of the -innar and outer -gylinders 81 and
82 is gealed by the anhuiar.”megéer -gél | Tﬁé -éowder A :8
receiyed in the inner cylinder 81, and when the top portion
of the cylinder means 53 reaches and contacts with the
opposite side wall of the container 31, the received powder
A is compacted to some degree to present a pseudo-
agglomerated state B,

When the compaction of the powder B is insufficient for
the subseguent use, the powder B is further compacted by
advancing the piston 55.

As shown in Pig. 29, the inne. oylinder 81 is then
extracted from the outer c¢ylinder 82 which is maintain in
position, thereby obtaining a ocompacted powder B without
soiling the outer surface of the inner c¢ylinder 81.

The inner c¢ylinder 81 may be extracted from the
container 51 together with the outer cylinder 82 and then it

is further extracted from the outer cylinder 82 t¢ obtain

the cylinder 81 containing therein the compacted powder B.

Example 10
Referring to Figs. 30 to 32, a further embodiment of

the present inventlon will be explained in order to show a
gtill further way for ocharging a e¢ylinder with a pseudo-
agglomerated powder.

The contalner 51 according to this embodiment comprises
three separating' tubes 63, 64, 65 which are mounted

vertically therein and of which the bottem open ends are
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respectively connected téVéhQ‘;uéiet éoléé~dé£§;§ed.at the
bottom of the container 51, “Thércoégai;eriél 18 further
equipped with a partition plate 66 which are movable
horizontally to c¢lose or open the top holes of the
separating tubes 63, 64, 65.

Oon the other hand, three cylinders 53 are mnounted
datachably on the outlet holes at the bottom of the
container 51 to be communicated respectively with the
geparating tubes 63, 64, 65, Eaci of c¢ylinders 53 |is
equipped therein with a piston 55 and a plston rod 55a
connegted thereto,

The operation of the apparatus 1s as follows:

First, the cylinders 53 are attached on the bottom of
the container 51 go that they are communicated respectively
with the tubes 63, 64, 65, with the pistons 55 belng
advanced to the upmost position, Then, the partition plate
66 is moved to open the top opening of the tubes 63, 64, 65,
go that the powder A is dropped in the tubes €3, 64, 65,

After the separating tubes 63, 64, 65 are fillled with
the powder A, the partition plate 66 is moved to close the
top holes of the tubes 63, 64, 65. Each of the pistons &S
is then retracted gradually to absorb the powder A into the
cylinder 53. When the power A is absorbed, it is compacted
to become the pseundo-agglomerated state B, If the
compaction of the powder B is insufficient, the plston 53 1isg
slightly advanced upwardly to further compact the powder B,

Then, the cylinders 53 is detached from the container
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a pseudo~agglomerated powder B as shown in Fig. 32, These
cylinders 53 can be handled without =solling "the outer
surface thereof with the powder,

The apparatus may be equipped with a pressurizing means
for absorbing the powder from the cylinders 63, 64, 65 to
the cylinders 53,

We conducted an experiment with the apparatus shown in
Figs., 30 to 32,

First, having mounted the separating tubes 63, 64, 85
(inner diameter: 1.4 om, length: 6.3 cm) to the container
51 as shown in Fig., 30, a dye dispersing agent was fed to
the container to a height of 8 em and the top portion
thereof was maintained horigzontally, so that the separating
tube 63, 64, 65 were conmpletely embedded in the powder,
Then, the partition plate 66 was moved to close.the inlet
holes of the tubes 63, 64, 65, and then the pistons 55 were
gradually r;tracted downwardly to absorb the powder in the
cylinders 53, ~Thereafter, the cylinders 53 were detached
from the container 51, All of the powder B was extruded
from each of c¢ylinders 53 by advancing the piston 55
completely and the extruded powder was . weighed, The
measured weight for each of the three ocylinders 353
wag: 7,029, 7.02y, 6.98q, Thug, it 1s ascertained <chai
powder can be charged into the cylinder 33 with precise

accuracy by means of the apparatus sghown in Figs. 30 to 21.
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Example 11 e

Now treferring to figs. 33 to 56;'“5 éb#dér feeding
apparatus according to another embodiment of the present
invention will be explained,

The powder feeding apparatus of the present example
comprises a container 51 having on the sgide wall near the
bottom thereof a palr of holes which are positioned
symmetrically with respect to the center of the bottom of
the container 51,

An annular flange 52a 1s provided on one of the holes
through which a piston 55 in the cylindrical form isg
inserted., On the other hand, a cylinder 53 is attached on
the other hole to be communicated with the inside of the
container 51, The piston 55 is connected to a handle
through a piston rod 55a and has a length longer than tne
distance between the two holea, The piston 53 is movable in
the same direction as the longitudinal axis of the cylinder
53 80 that it may be advanced beyond the hole at the
opposite gide and partially inserted into the cylinder 53,

Ag shown in the drawings, the apparatus 1s £urther
equipped with a cutting means 57 at the front hole of the
cylinder 53, Although a knife 57 having a blade at the
lower portion ig illustrated in Pigs. 33 to-36, the cutting
means may be composed of a net extended across the £front
hole of the cylinder 53, The knife 57 ls movable downwardly
to cut off the pseudo-agglomerated powder B,

The operation of the powder feeding apparatus of this
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example is as follows:s -~-- - - - - ...l

At flrst, the apparatus- standar as shown in Fig, 33.
That i, the plston 55 1is maintained at the retracted
position, The container 51 contains a powder A therein,

Then the piston 55 1ig forced to advance in the
container to a position near the hole of the opposite side
to thereby push the powder A into the cylinder 53 as shown
in Fig. 34, The piston 55 is further advanced into the
cylinder 53 so that the powder ig separated from that
contained in the container 51 and is compacted to & certain
degree to present a pseudo-agglomerated state B, The
pseudo~agglomerated powdsr B is extruded out of the cylinder
53 by further advancing the piston 55 as shown in Fig, 35.

Then, the pseudo-agglomerated powder B extruded from
the outlet hole 53a is cut by the cutting means 57 to drop
in the container 7 on the weighing means 8,

In order to facilitate the formation of the pseudo~-
agglomerated state, the inner diameter of the c¢ylinder 53
may be made gradually smaller towards the outlet hole 53a.

The c¢oylinder 53 may be detachable f£rom the container
and closed at the bottom, it may be used as a package for
containing therein a powder in the pgeudo-agglomerated
state, For such use, a package shown in Figs, 8§ and 9 may
be preferably used as the c¢ylinder 53,

Now, the method for feeding powder will be explained by
way oOf experiment to show the technical advantage of the

present invention.
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Experiment 1 R o ':‘:i'

The apparatus shown in Fig. 11 was used,

The ¢ylinder 53 was of 1.5 cm in the inner &iameter and
9,0 cm in the length. The cylinder was provided with a
scale on the outer gurface thereof to facilltate the
adjustment of the advancement of the piston 55. The
cylinder was made of polypropylene resin and the piston 35
was of isopropylene rubber.

On the other hand, the container 51 was of 4.2 ¢m in
the inner diameter and 8.0 om in the height. A dye
dispersing agent of formalin condensate of
naphthalenesulfonic acid was fed Into the container 51 to a
height of 4.0 cnm,

The distance L between the Zfront portion of the
cylinder 53 and the front face of the plston 55 was set at
3.5 cﬁ. The cylinder 53 was forced to advance in the powder
up to contact the side wall of the opposite side, while
maint#ining the distance L at 3.5 ¢m. Then, the plston 55
was advanced 8lightly to further compact the powder in the
cylinder 53,

The cylinder 53 was then extracted from the container
51 and the portion of the pseudo-agglomerated powder
extruded from the top portion of the cylinder was cut off so
that ﬁhe top portion of the compacted powder was meshed with
the front portion of the cylinder 53. Then, all of the
pseudo~agglomerated powder contained in the cylinder 53 was

weighed by feeding out the powder into the container 7 as
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shown in Fig. 2.

Buch an operation was repeated five times and the

measured welghts are shown in the Table 1,

Table 1
1st measgurement 4.34 ¢
2nd measurement 4.33 g
3rd measurement 4,25 ¢
4th measurement 4,34 g
9

5th measurement 4,24

As readily understood for the result shown in Table 1,
powder can be separated from the container with precise
accuracy according to the present inventlon, The mean
weight of the measurement is 4.30 g with a precision of %
1.2 %,

Experiment 2

A powder of 4.35 g was separated and contalned ln the
¢ylinder 53 by the method as explained in Experiment 1, The
front portion of the cylined 53 was c¢losed by mounting a cap
of polypropylene resin thereon and left for a week at room
temperature (15 to 30°C). The powder was then welghed as
shown In Fig. 2. Such an experiment was repeated three
times. In each time, variation in the weight and the

absorption of moisture have not been observed. Thug, it is
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understood that the cylihder ”53'_canf be pged as a good
package of the powder because of its gealing property and
the compaction of the powder. |

The apparent denéity of the dye dispersing agent used
in Experiment 1 was 0.597. On the other haﬁd, the inner
volume of the «cylinder 53 wused in Experiment 1 was
(T/4 x 1,42 x 3,5 =)-5.39 cm3, Thus, the cylinder 53 can
contain 3,22 g of the powder in the non-compacted state. In
Experiments 1 and 2, however, the cylinder couvld contain the
powder in an amount 1,35 times higher than the above, Thus,
a smaller sized package can bhe provided according to the

present invention.

Experiment 3

4.35 g of the powder B was packed in the c¢ylinder 53
and fed out by advancing the piston 55 by 0.5 cm at each
time, The thus extruded powder was cut off and weighed a=
shown in Fig. 2. The weight Wi of the powder remaining in
the cyliﬁder and the weight W3 of the powder fed out in each
advancement of 0.5 cm of the piston 55 were measured, The
result 1is shown in Table 2. In Takie 2, L indicates the
distance between the top portion of the c¢ylinder and the

front face of the piston.
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‘mabla.2 . .

L (cm) W1 (g) Wa (9)
3.5 4,35 —
3.0 3,50 0.8%
2.5 : 2.70 0.80
2,0 2,00 0,70
1.5 1,40 0.60
1.0 0.87 0.53
0.5 0.40 0.47
0 less than 0.01 0.35 to 0.40

The result shown Table 2 1s also represented in
Fig. 37.

Such an experiment was repeated several times and the
Bame regult was obtained. That 1s, there ig a certain
relationship between the distance L and the weight Wy for &
certain kind of powder. Thus, I1f such a relationship is
determined beforehand, the feeding of the powder can be

automatically conducted with precise accuragy,

Experiment 4

Using the relationship shown in Fig. 37, 3.00' ¢ of the
dye dispersing agent was fed with high preclslon,

The piston 55 was advanced from L = 3,5 cm §0
L = 1,7 ¢m to extrude the powder B and the extruded powder

was cut off, The advancement of piston of this time took
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five seconds. The cut cff éowdﬁr lwa§ waighad by an
electronic weighing machine éaled with a mark LIBROR
EO-H 200 by SHIMAZU CORPORATION. The measured weight was
2.650 g. The piston 55 was further advanced to L = 1.6 cm
and the extruded powder was cut off and measured, The total
weight of the fed out powder was 2.86 g. The piston 55 was
furthér advanced to L = 1,5 om and the extruded powder was
cut off two times to adjust minutely the amount of the fed
out powder. The total weight of the powder fed out with the
above operations was 3.002 g. These feeding operations took
12 seconds and the error was only 0.002 g.

Although these experiments were conducted with a dye
dispersing agent of formalin condensgate of
naphthalenesulfonic acid, the same result could be obtained
with other kinds of powder, such as a dye dispersing agent
saled with a trademark of SUMICARON RED 8-~2GF by 8UMITOMO
CHEMICAL Co., Ltd, and commercially available anhydrous

sodium sulfate powder,
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Claims: o - o
1, Method £for feeding a preéeteﬁrmin;dwamoﬁﬁtw of powder
comprising the steps of:

incorporating the powder into a cubular member which is
equipped with a piston slidably movable in gald tubular
member;

advancing the piston to extrude the powder out of the

tubular member in a pseudo~agglomerated state; and

gseparating the extruded powder from the cylinder,

2. Method as claimed in Claim 1, wherein the powder is
incorporated into the tubular member under a compacted
condition to0 thereby form the pseudo-agglomerated state of

the powder.

3. Method as claimed in Claim 2, wherein the powder s

pushed into the tubular member,

4. Method ag c¢laimed in Claim 2, wherein the powder is

absorhed into the tubular member.

5. Method as claimed in Claim 4, wherein the piston is

retracted to absorb the powder into the tubular member,
6. Method as c¢laimed in Claim 4, wherein the plston is

retracted to depressurize the Ingide of the tubular member

while simultaneously pushing the powder into the tubular
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member,

7. Method as c¢laimed in Claim 1, wherein the Incorporation
of the powder into the tubular member is conducted by the
gteps of:

connecting the top portion of said tubular member to a
second tubular member which containg <therein powder and is
of & construction sgimlilar to the tubular member to be
incorporated with the powder;

advancing the piston of the tubular member containing
the powder while retracting concurrently the piston of the

tubular member to be inecorporated with the powdar.

8. Method as claimed in Claim 1, wherein the incorporation
of the powder into the tubular member 1s conducted by the
asteps of:

attaching the tubular member to a container containing

the powder therein, gso that the tubular menmber |is

communicated with the container: _
transferring the powder from the container to the

tubular menmber,
9. Method as claimed in Claim 8, wherein the powder is
. pushed into the tubular member £from the container by means

of a plston.

10. Method as claimed in Claim 8, wherein the powder is
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absorbed into the trubular meﬁbEr;

11, Method as claimed in Claim 10, wherein the piston of
the tubular member is retracted to absorb the powder into

the tubular member.’

12, Method as claimed in Claim 8§, wherein the platon of the
tubular member is retracted to depressurize the ingide of
thg tubular member while simultanecusly pushing the powder

into the tubular member from the container,

13, Method as c¢laimed in Claim 8, wherein the tubular
member is inserted and advanced into the container to
receive thereln the powder, and then it is retracted and

detached therefrom.

14, Method  as claimed in Claim 13, wherein the tubular
member comprises an inner tube and an outer tube

telescopically mounted on the inner tubpe,

15. Method as claimed in Claim 14, wherein the inner tube
and the outer tube are forced to advance into the contalner
to thereby receive the powder iIn the inner tube and the

inner tube is then retracted from the outer tube.

16. Method as claimed in Claim 1, wherein the powder is

'incorporated into the tubular member under a non-compacted
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condition and then the piston is advaaced tc compact the
powder to thergbnggrm the pseudo-agglomerated state of the

powder,

17. Method ag claimed in Claim 1, wherein the powder is cut

off to separate the extruded powder from the tubular member,

18, Method as claimed in Claim 17, wherein the cutting of
the powder is conducted by extruding the powder through a

net which 1s extended across the top opening of the tubular

member,

19, Method as claimed in Claim 17, wherein the cutting of
the powder 1s conducted by moving a blade across the top

opening of the tubular member,

20. Method as claimed in Claim 1, further comprising the
steps of:

determining beforehand the relationship between the
distance from the top portion of the tubular member to the
front face of the plston, the advanced distance of the
piston and the extruded weight of the compacted powder out
of the tubular member, with respect to the powder to be fed;

after incorpotating the powder in the pseudo~
agglomerated state into the tubular member, advancing the

piston in accordance with the predermined relationship.
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21, Method as claimed in Claim 1, whereir the powder
presents a pseudo-agglomerated state when lt is compacted
with a slight force and looses the peeudo-agglomerated state

when it is cut,

22,. Apparatus for feeding a predetermined amount of powder,
which comprises an open ended tubular member, a piston
slidably mounted in the tubular member, a cutting means

mounted at the top opening of the tubular member.

23. BApparatus as claimed in Claim 22, further comprising a

cap mountable onto the top opening of the tubular member.

24. Apparatus as claimed in Claim 22. wherein the tubular
member is connectable o a second tubular member similar

thereﬁo.

25, Apparatus as claimed in Claim 22, wherein the ocutting
means 1ig composed of a net which is extended across the top

opening of the tubular member,

26. Apparatus as claimed in Claim 22, wherein the cutting
means is composed of a knife movable across the top opening

of the tubular member.

27. Apparatus as claimed in Claim 22, further comprising &

step motor for driving the piston to advance in the tubular
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member .,

28, Apparatus as claimed in Claim 22, wherein the tubular

member 1s in the cylindrical form,

28, Apparatus as claimed in Claim 22, wherein the tubular
member contains a scale on the outer surface for indicating

the pogition of the piston.

30. Apparatus for feeding a predetermined amount of powder
from a container containing the powder therein, which
conmprisea:

a hollow body communicated with the inside of the
container and having a substantially horizohtal top portion
~of the form of gemi-cylindrical shell, sald top horizontal
portion having a clrcular hole at each slde thereof of
which the diameter is substantially the same as that of
semi-cylindrical shell;

a partition member having the both ends supported by
the circular holes of the top horizontal pdrtion of the
hollow body, the partition member Seing in the form of semi-
cylindrical shell complementary with the shape of the top
horizontal portion, whereby when the partition member is
rotated about its axis, it clozes a c¢ylindrical space from
the inside of the hollow body in cooperation with the top
horizontal portion of the hollow body;

a piston inserted through the partition member and
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being slidable substantially '-hermsticaliy through the
cylindrical space formed by the partition member in
cooperation of the top horizintal portion of the hollow body
80 that when the piston is advanced into the c¢ylindrical
gepace, the powder 1s extruded from the ocircular hole
opposite to that through which the piston is inserted; and

a cutting means mounted at the circular hole from which

the powder is extruded.

31. Apparatus as claimed in Claim 30, wherein the hollow

body is threadably connected to the container,

32.  Apparatus as claimed in Claim 30, further comprising a
cap detachably mounted on the c¢iroular hole at which the

cutting means is mounted,

33, Apparatus as claimed in Claim 30, wherein the cutting
means is composed of a net extended across the circular hole
at the side of the top horizontal portion of the hollow
body. '

34, Apparatus as claimed in Claim 30, wherein the cutting

means iz composed of a knife movable acrosse tha c¢ircular

hole at the gide of the top horizontal portion of the hollow
hody.

35. Apparatus as claimed in Claim 30, wherein the partition
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member has end portions of the cylindrical form which are
- supported by the c¢ircular holes of the top horizontal
portion of the body, and the piston is connected with a
piston rod which is extended through one of the cylindrical

end portions of the partition member.

36. Apparatus as c¢laimed in Claim 33, wherein the pisten is

driven by a step motor connected through the piston rod.

37. Package for containing powder therein, comprising a
tubular member having the both ends opened, a first cap
member mounted on the first end of the tubular member for
closing the same and a second cap member mounted on the
second end of the tubular member for oclosing the same and
being =slidable substantially hermetically through the
tubular member, whereby when the second cap member 1s forced
to slide through the tubular member, the powder 1s extruded

from the first end.

38. Package as claimed in Claim 37, wherein the tubular
member is made of paper, and the package further comprises
an annular member mounted on the tubular member near the

first end thereof, thereby reinforcing the tubular member.
39. Package as claimed in Claim 37, wherein the second cap

member comprises a metallic disc and an annular flange

portion perpendicularly extented from the periphery of the
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disc,

40. Package as claimed in Claim 37, whereln a cutting means
is mountable on the first end portion of the tubular member
after the first cap member is detacned therefrom, so that
the extruded powder from the tubular member 1s cut off by

the cutting means.
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