TI TLE QPANTIJATI VE PONDER FEEDER FI ELD OF THE | NVENTI ON 5 The"
present unVe ion relates to a quantitative powder feeder capabl e of
feedtng owder by fixed anpbunts. More particularly, the present invention
is concerhned with a quantitative powder feeder having at |east one
guantity- neasuring recessed part which, even when a pressure 10

di fference exists between the supply sidd and the supplied side, can
effectively prevent the gas flow and pressure | eak therebetween and can

m ni m ze the anount of carrier gas used faaTigedi ng powder. 15

BACKGROUND OF THE | NVENTI ON Quantitative powder feeders capable of feeding
powder by fixed anounts are bei QFANTPIAYEVE i POWRER REENHRe| ds. Such
guantitative powder feeders include a generally known rotary val ve which
conprises a rotor having a plurality of 20 bl ades radially nounted
thereon. In this rotary valve, powder is fed between nei ghboring blades to
thereby effect the feeding by fi x&dEkReBR+SHEHBNENEION he rotary val ve has

a drawback in that, en the er to be fed has low fluidity or is
vi scous, adhesion of T ﬁe958ﬁﬂgF b%%?ﬁ?&%ﬁSrQ$ﬁﬁﬁ§eﬁ°nél&HBBFFEéth%d%%WQﬁr

the rotary valveelgelNgLEly) €8P IR E PHaRIPBY ki kdahnlSREL N0 RQ¥EET DY
' ' particularly, the present invention.is concerned with a
quantitative powder feeder having at least one quantity-~
measuring-recessed part which, even when a pressure
10 difference exists between the supply side and the supplied -
side, can effectively prevent the gos flow and pressure

leak therebetween and can minimize the amount of carrier

gas used for feeding powder.

15 BACKGROUND OF THE INVENTION
Quantitative powder feeders capable of feeding powder

by fixed amounts are being employed in various fields.
Such quantitative powder Ffeeders include a generally known
rotary valve which comprisés a rotor having a plurality of

20 blaoes radially mounted thereon. 1In this rotary valve,
powder is fed between neighboring blades to thereby effect
the feeding by fixed amounrs. However, the rotary valve
has a drawback in thét,~when the powder to be fed has low
fluidity or is viscous, adhesion of the powder occurs

25 Dbetween nelghborlng blades of the rotary valve to thereby
ldeteriorate ‘the capability of feeding powder by flxed ’

: amounts.



2 In the ted&hnol 8§gy conprising continuously feeding a chenical substance
into a-pressdre vessel and continuously w thdrawing a formed conpound, a
catal yst *(powdery) for. pronoting the chem cal reaction of the fed chem ca
5 substance is occasionally fed by fixed amounts into the pressure vessel.
In this technol ogy, a conspicuous pressure difference exists between the
outside as the feed side and the inside of the pressure vessel as the fed
side. -Providing the above rotary val ve between the feed side and 10 the
fed side woul d cause a das theowelchamloby hoghbr ps o rantparousd vt leetidng a
pressure part because of the pressure difference to thereby deteriorate in
accuracy the capabidhemicsfl ﬁ@gartﬁgcsomw pyPreSs@raayessed anduweantinweaely
pressure leak to thereby render it difficult to 15 maintain the reaction

conditions in the pf B¢ 1gs e fOrTRE EPRRPRUNG A 4uﬁ9qi%&§tiﬁﬁPHéFFEhbf%rtp
cliectly erbl oy Lhe BN oL oHahiaFo- 0% AP Lot ve pRpletcfgecer 10
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pressure vessel. In this technology, a conspicuous
pressure difference exists between the outside as the feed
side and the 'inside of tﬁe preésure vessel as the fed side.
Providing the above rotary valve between the feed side and
10 the fed side would cause a gas flow from the high pressure
part to the low pressure part because of the pressure
difference to thereby deterioratg in accuracy the
capability of feeding powder by fixed amounts or would
cause a pressure leak to théreby render it difficult to
15 maintain the reaction conditions in the pressure vessel.
Therefore, it has been impracticable to directly employ tﬁe
above rotary valve as the.quantitative powdexr feeder in the
technology. |
Further, a device capable of mixing.powder with a
20 1liquid to thereby produce a slurry and feeding the slurry
by means_of a pump and a device capable of dispersing
powderiin a turbulent gaé and feeding the dispersion by
means of a blower are being commonly employed as the
quéntitative powdef feeders. However, powder is likely to
25 precipitate'in a liquid or a gaé; so that it is difficult
to'Maintéin a uniform mixing dégree. xhﬁs, the capabiiity ’
of feeding powder by fixed amounts is_dete;iorﬁtéd, thereby

causing the danger Of'feedinQ'powder.iniexceés.



powder inya turbul ent gas and feeding the dispersion by nmeans of a bl ower
are being commonly enpl oyed as the quantitative powder feeders. However,
powder is likely to 25 precipitate in a liquid or a gas, so that ‘it is
difficult’ to maintain a uniformm xing degree. Thus, the capability of
feedi ng powder by fixed amounts i's deterigrated, thereby causing the
danger of 'feeding powder.in excesS. 3 For overcom ng the drawbacks of
the prior devices, a device enabling chani.cal. and. highly . quantitative
feeding of powder per TS8 RUERGAPLTRAEHE SR HARE DO EheaPELdd, HebHegt yad

has been proposeqo(3ee dARATERE MhlhibycdPdild BidRiYl L5aht9alove fecding

63(1988)-41372). I'S nechani quantirtative p r s shown in

Fig. 10. ReferriRg p@whed pd? skNwitfodtatd tdlkiine RAWIRLEM SRUST 1iGui@ldF
102 is accommodated in a casing 104 and slides with its circunferenti al

surface held in eoghisnHadsSneent pebpdbéd fdbel Yapanelser BDélilstiycMbagl surface
of the casing 104. The casing 104 is provided with a powler feed part 106

above the rot®r PaB)ivhtdibnpNodes3feesspari37)6 cawivnmeaheaivklh a hopper
108. A conduit 110 for introducing carrier gas is provided at one side of
the rotor 102. Twantdtetiv@?phwder feeder is shown in Fig. 10. Referring
to Fig. 10, in the quantitative powder feeder, a rotor 102
is accommodated in a casing 104 and slides with its
circumferential surface held in continuous contact with an
. 10 internal circular surface of the casing 104. The casing
104 is provided with a powder feed part 106 above the rotor
102, which powder fee@ part 106 communicates with a hopper
108. A conduit 110 for introducing carrier gas is provided
at one side of the rotor 102. The rotor 102 has a -
15 quantity-measuring hole 112 which passes through the rotor
| 102 at a right angle to the axis of rotation thereof. When
the quantity—méasuring hole 112 becomes vertical by thg
rotation of the rotor 102, one end of the quantity- .
measuring hole 112 opens into the powder .feed part 106
20 while the other end thereof is sealed. When the quantity-
measurihg hole 112 becomes horizontal, it causes the
conduit 110 to communicate therethrough with a high
pressure zone.
In this conventional quantitative powder feeder,
25 powder charged in the hopper 108 is intro&uced in a given
amount into the quantity—meésuring hole 112 when the .
quantity—meaéuring hole 112 becomes-vefticél by the

rotation of the rotor 102. When the rotation of the rotdér



15 quantd ty-measuring hole 112 which passes through the rotor 102 at a
right. angle to the axis of rotation thereof. When the quantity-mnmeasuring
hol e ¥12 becones vertical by the rotation of the rotor 102, one end of-the
guantity- neasuring hole 112 opens into the powder feed part 106 20 while
the other end thereof is sealed. Wuen the,quantity- measuring hole 112
becones horizontal, it causes the conduit ﬁlo to conmuni cate therethrough
with a high pressure zone. In-this conventional quantitative powder feeder,
25 powder char gad2 prickecdspper ahO8ngse i dif raPycedei Auangivermaamuning Nt 0

t he quantity-neasuring hole 112 when the quantity-neasuring hole 112
becones vertical hplet H42r biegsbmes bbrihental orsd(hat Whencohduidt 410 obs of
the rotor 4 102 proceeds by an anglé of 900, the quantity-nmeasuring hole
112 becones hori Zems®d too communipate obleretingighs widls et HigbnRtnseare

t heret hrough with the high pressure zone. In this state, a high-pressure
carrier gas i s b3R5 I“ngﬁFasEQFFie? Rlgh RufS e £aTEdSENGRSt hE BLER:
S el by Lhegarg el 035,ke b8 BhGR.E" PP A0 ofle' B3AD:" E7H0T vy

the carrier gas into the high pressure zone.

Although feeding powder by fixed amounts can be
attained by this device of Fig. 10, it has a drawback in
that the powder must be fed in the horizontal direction by

10 means of the high-pressure carrier gas, so that a large
~amount of carrief gas must be used to thereby cause
enlargement of the quantitative powder feeder to be
ineviﬁable. Further, the use of this quantitative powder
feeder in feeding of a catalyst into, fér example, a vapor-
15 phase polymerization apparatus encounters the problem that
the amount of carrier gas suffers from large intermittent
changes because of the catalyst measurement, so that it is
difficult to maintain constant reaction conditions in the
fed zohe, i.e., the inside of the polymerization reactor
20 with the result that conducting stable polymerization

reaction is difficult.

QBJECT OF. THE -INVENTION
The present invention has been made with a view toward
-25 ove;coﬁing the ébove dréwbacks of the prior art. The
obféct:of the present invention is to provide a
_éuantitative.éowder"feeder.which, e&en,whén the powder is.

of low fluidity or highly adherént, can feed the powder in-



attai nedsby téhis device of Fig. 10, it has a drawback in that the powder
nmust. be fed in the horizontal direction by 10 neans of the high-pressure
carrier gas, so that a |large anobunt of carrier gas nust be used to thereby
cause enl argenent of the quantitative powder feeder to be inevitable.
Further, the use of this quantitative powler feeder in feeding of a
catalyst into, for exanple, a vapor- 15 Qﬂmwe pol yneri zati on appar at us
encounters the problemthat the amount of carrier gas suffers fromlarge
interm ttent changeshbgcause: Dfadiiee GrindleysiwifiRasyr eABNhee80ot hading drfy
difficult to maintain constant reaction conditions in the fed zone, i.e.,
the inside of therpbéynpas z&di qrowdeactsmppd® owi whthheheessétof hidie
conducting stable polymerization reaction is difficult. OBJECT OF. THE

| NVENTI ON The présenunm anewnt onf e tican gasdendi whighviaw ¢bfeeti vsly
overcom ng the above drawbacks of the prior art. The object of the present
invention is toPPPBSRHeRRAY (At F i iQk DFORGEref deakr tRAreRhreveh wHerkhate

powder.is of- |l o quidité or,hig%%y adherent, can feed,the powder in ., 5 a
hi ghl y quanéﬁtaf ¥ eTNBRNET 2Tt Yh RS Fe H7886 ToF2lsPRgSHAyaPLY employed in

the gquantitative powder supply to be effected in the
presence of a pressure difference between the feed side and
the fed side, for example, in the quantitative powder

supply from a low pressure zone to a high pressure zone.

10
SUMMARY QF THE INSZENIIQI\.I
The guantitative powder feeder .of Ehe present
invention is one capable of feeding powder by fixed
amounts, which comprises: |
15 an operating shaft capable §f rotating on its axis;

a rotor provided integrally with the operating shéft;
a casing héving a rotor accommodating part adapted to
accommodate the rotor, the rotor accommodating part being
prévided with an intefnal'circular surface arranged in
20 continuous contact with a circumferential surface of the |
rotor while permittihg sliding rotation of the rotor;
| a powder feed part provided in a positidn of the
casing above the rotor, the powder feed part opening
downwardly into .the rotor accommodating part of the casing;
25 . a powder drop pa?t provided in a pbsitibn 6f_the
caSiﬁg;under the rotor, the pdeef dfop parﬁ opening

upnwardly into the rotor accommodating part;. and



carrier-~gas for powder supply or with the use of the nininum anount of
cartier gas and which can effectively prevent any gas flow or pressure |eak
t her et hrough, so that 5 the quantitative powder feeder can be suitably-

enpl oyed in the quantitative powder supply to be effected in the presence
of a pressure difference between the feed side and the fed side, for '
exanple, in the quantitative powder suppﬁy froma | ow pressure zone to a
hi gh pressure zone. 10 SUMVMARY OF THE | NVENTI ON The quantitative powder

feeder of the preseniti n¥estione | quaita toApilse rohgl edb88ed tyrridaxed
anounts, which conprises: 15 an operating shaft capable of rotating

on its axis; a iotole pedrewteth rariteigialshy faicehof hehepesedi Ngeishafdantd tyasi ng
having a rotor accommobdating part adapted to accommopdate the rotor, the
rotor accomodatéagupird betersgt pamtedeinghadaptedetmaseparatdlar apenf ace
arranged in 20 continuous contact with a circunferential surface of the
rotor while perhfE®iHee PeHisy Fanchimagh ndt Reer pevder ldpeaRvRATY ddd part

provi ded imposi tion, of the casing above the rotor, the powder feed part
openi ng do r 8PS PE PR T RD thsc FOMRGARRI RE BRPtTR¥O¥ he casing; 25

2, pouder drop part PEOVLAEC) 0@ PASIId Ot BEe888T BF MRS L Ot 0T
invention, the above casing may be provided with a carrier
gas introducing passage which is adapted to communicate
with the quantity-measuring recessed part while the

10 quantity-measuring recessed part is openiﬁg into the powder
drop part. |
The qﬁantitative powder feeder of-thé_present
invention may be provided with a cleaning gaé int;oducing
passage and a cleaning gas diséharginé passage which ére
15 adapted.to communicate with the quantity-measuring recessed
part thle the quantity-meésuring recessed part has passed
the powder drop part but has not yet opened into the powder
feed part.
Further, the quantitative powder feeder of the present
20 invention may be provided with at least one of a'gressu;e
regulation passage which is adapted to communicate with the
quantity‘measuring recessed part while the quantity-
measuring recessed part has paéSed the powder drop part but
has not yet opened into the powder feed part and a pressufe
25 regulation passage which is adapted to communicate with the
quantity-méasuring fecessed'part while the quantity-
measuring recessed part has-basséd the.powdér-feed part_but

has not. yet opened into the. powder drop part.



upnwardlLy into the rotor acconmodating part; and 6 at | east one
quantity-measuring recessed part formed in the circunferential surface of
t he [otor the quantity- nmeasuring recessed part being adapted to
separately open into the powder feed part and the powder drop part in 5
succession during the rotation of the rotor. In the quantitative powder
feeder of the present invention, the abowe casing may be provided with a
carrier gas introducing passage which is adapted to comunicate with the

quantity-measuring recessed rt mhlle thedlo p uantitg-n&asur recessed
part is opening intof¥he® Bt YFa PP Phe aﬁ ffi PAc OB ROWHERE f eeder
of the present jnvention Vld a k ing
passage and a ct’ey |%ﬁmbegq%ls€hargﬁﬁb “32§a9é m% ﬁ@iﬂg %%?éé%FJ(H%fgg]

comuni cate with fhe &Ea@i%{% i SIS © e§8€gt? tophifh @ Eé\?or may r?e

guanti ty-measuri ng rBcesse as passed the powder drop part but

not yet opened {fied hen POYES ] fQRERRN1aTULPREcet B8 EMaNEbEdH, Wehapowder
feeder of the present 20 i nvention may be provided with at | east one of a

pressure 5 quantity-measuring recessed parts each having a
substantially hemispherical or substantially

semiellipsoidal form.

DESCRIPTION OF THE DRAWIN
10 "~ Fig. 1 is a transverse sectional view of one form of
the quantitative powder feeder according to the present
. invention;
Fig. 2 is an entire schematic diaéram of a circuit
apparatus provided with the quantitetive powder feeder of
15  Fig. 1; |
Fig. 3 is a vertical sectional view corresponding to
Fig. 1;
Fig. 4 is a Qertical sectional view showing essential
. parts of a second form of the quantitative powder feeder
ZQ accordihg to the present invention;
| Fig. 5 i$ a transverse sectional view showing
essential parts of a third form of the quantitative powder
feeder according to the present "invention;
Fig. 6 is a transverse sectionai view showing
25 essential perts of a fourph form of the q#antitative pbwde;

‘feeder according'fq'the present invention;



regul at'-on passage which is adapted to comunicate with the
gquantitysmeasuring recessed part while the quantity- nmeasuring recessed
part. has passed the powder drop part but has not yet opened into the powder
feed part and a pressure 25 regul ati on passage which is adapted to
communi cate with the quantity-neasuring recessed part while the quantity-
measuring recessed part has passed the pdwder feed part but has.not. yet
opened into the powder drop part. 7 In the quantitative powder feeder of

the present inventigng.ay h%aﬁtvEE@lggﬁnéééﬁﬁdﬂ%qswﬁb@gsh@@§§§eg PaFLS
arranged al ong a dlrectlon of rotation of the rotor may be fornmed in the

circunferenti altcghr bcenef ghlhft i 0dOive td@ider flédali hycBrashgi g freeessed
parts each having a substantially hem spherical or substantially

sem el | i psoi daprkeent BRVERt DESECRI PTI ON OF THE DRAW NG 10 Fig. 1is
a transverse sectional view of one formof the quantitative powder feeder
according to the pré&dant 8 isent toans¥Feygse Sdct immadntviles sbhwaagi ¢ di agr am
"of a circuig apparatus _provided with the quantitative powder feeder of
: essential parts of a sixth form of the quantitative powder

feeder according to the present invention;

Fig. 9 is a vertical sectional view showing a seventh
form of the quantitative powder feeder according to the
present invention; and

10 Fig. 10 is a transverse sectional view showing the

prior art.

DETAILED DESCRIPTION OF THE INVENTION
In the quantitativg powder feeder of the present
15 invention having the above structure, rotation of the
operating shaft is accompanied by integral rotation of thg
rotor. The rotor slides with its circﬁmferential surface
held in continuous contact with the internal circular
. surface of the casing.' The quantity-measuring recessed
20 part formed in the circumferential surface of the rotor
first communicates with the powder feed part positioned
above the rotor, which powder fegd part oéens downwardly
into the rotor accommodating part_of the casing. This
communication cauées the powder to be fed from the powder
25 feed part into the'quqntity—measuring recessed part. When
the rotor is further rotated, the quantity-measuring |
recessed part ﬁasSeg ;hé communication with the powder feed

part and comes ﬁo.communicatg.with the_powder'drop'part



15 Figs 1; Fig. 3 is a vertical sectional view corresponding to Fig. 1;
Fig. 4 is a vertical sectional view show ng essential parts of a second
formof the quantitative powder feeder 20 according to the present
invention; Fig. 5 is a transverse sectional view show ng essential parts of
a third formof the quantitative powder feeder according to the present
invention; Fig. 6 is a transverse secti dhal view showi ng 25 essenti al
parts of a fourth formof the quantitative powder feedéer according to the

present invent pg8; ¢ ionElJunde kSt e V&S €Al wISRE idRdle rVb@¥pS Bavkt ngpans i f th
formof the quantitative powder feeder according to the present invention;

Fig. 8 is a trapadedse sRebi onal ryt &y Sduvmnitgisy ia%s pattabfpahescadingsi xt h
formof the quantitative powder feeder according to the present invention;
Fig. 9 is a velhisaktosmohioatlioni eansdowigg powsiare el df dnmcbe ghentity-
quantitative powder feeder according to the present invention; and 10

Fig. 10 is a tmgAasweiseg secedsndl Partevistbwing ntiee the powder drop part.

5. In the quantitative powder feeder according to the present
invention, the area of sliding contact of the
circumferential surface of the rotor with the internal
circular surface of the rotcr accommodating part can be set
relatively large to thereby enable easily holding the

10 airtiéhtness, so that, even when the quantitative powder
feeder is interposed between the supply side and the
supplied side, any gas flow and pressure leak therethrough
can effectively be prevented.

In the quantitative powder feeder of the present

15 invention, the above carrier gas introducing passage can be
provided so that carrier gas can be introduced into the
quantity-measuring recessed part while the quantity-
measuring recessed part is openinglinto the powder drop
part, thereby enabling cleaning of the quantity-measuring

20 recessed part and blowing down of any adhering powdér.
Thus, the'drop of the powder.can be accomplished more
effectively.

In the quantitative powder feeder of the present
invention, the above cleaning gas introducing passage and

25 cleaning gas discharging passage can be provided so that,
whilc'the quantity—measufing-receééed part ES'presént
between the powder drop part and the powder feec part, the

atmospheric gas from the powder drop part which is .



prior art. DRETAILED DESCRIPT[ON OF THE INVENTION In the quantitative powder
feeder of the present 15 invention having the above structure, rotation of
the operating shaft is acconpanied by integral rotation of the rotor. The
rotor slides with its circunferential surface held in continuous contact
with the internal circular surface of the casing. The quantity-neasuring
recessed 20 part forned in the circunfe@ential surface of the rotor first
comuni cates with the powder feed part positioned above the rotor, which
powder feed par d d ' 1 ; at,i t,of the
casing. This cé%ﬁ%ﬁ?gggigﬁnggésééa%Eégﬁ6ﬂﬁﬁ%ﬂ%§kbg%%%§gggo%??geeﬁéx%gr 25

feed part into dbg@danbht ¥nBeastsh Ny rELLSSRIRRAIded tWRBRghhengotor is
further rotated, the quantity-neasuring recessed part passes the .
comruni cati on WilehAnihe pavdentitoadcpagtpadshgormal dd seharyedc aheowyh hthidie
powder drop part 9 positioned under the rotor, which powder drop part
opens upwar dl y dlretaminke gast di sebgogimgigpasgpgeart of the casing. This
comuni cati on causes the powder held in the quantity- neasuring recessed
part to dro§ i nto t Fegrdeder teogupatitative powder feeder of the present

invention can be Rrovided with a pressure regulation
passage which is adgptéd to communicate with the quantity-
measuring recessed part while the quantity-measuring
recessed paft has passed the powder feed part but has not

10 yet opened into the powder drop part or a pressure .
regulation passage whiéh is adapted to communicate with the
quantity-measuring recessed part while the quantity-
measuring recessed part has passed the powder drop part but
has not yet opened into tﬁe powder feed part, thereby

15 enabling strictly avoiding the mutual influence between the
powder feed part and the powder drop part attributed to a.
pressure difference therebetween.

Still further, in the quantitative powder feeder of

the present invention, at least two quantity-measuring

20 recessed parts can be formed in the.circumferential surface
of the rotor, so that the powder can be fed a plurality of
times by one rotation of the rotor. Moreover, each
quantity—me;suring recessed part can be formed into a
substantially hemisphericai 6£ subst;ntially

25 semiellipsoidal form, so that the powde; ¢an be dropped
more smoothly wiﬁhput any loss of the blowout engrgy”pf
carrier‘gas introduced in the qﬁan;iﬁyrmeésuring recessed

part.'



5 1In the quantitative powder feeder according to the present invention, the
area of gliding contact of the circunferential surface of the rotor with
the internal circular surface of -the rotor accommodati ng part can be set
relatively large to thereby enable easily holding the 10 airtightness, so
that, even when the quantitative powder feeder is interposed between the '
supply side and the supplied side, anylghs flow and pressure |eak

t her et hrough can effectively be prevented. In the quantitative powder
feeder of the present 15 invention, the above carrier gas introducing
passage can be provided so that carrier gas. can be introduced into the

quantity-neasuring recessed partERgBdTe GFh@HEUANVENYIONRASUri ng recessed

part is opening into the powder drop part, thereby enabling cleaning of the
guantity-nmeasuri ng 28 appatesseflrgartihenfbddgmiingg adadwehef babygwadéser oed
powder. Thus, the drop of the powder.can be acconplished nore effectively.

I n the quantitenbgdipenderof cetkerivfentionpr deetthei aventibativéeoewdare

cl eani ng gas introduci ng passage and 25 cl eani ng gas di scharging passage
can be prowi defiegderhaf, thmiPeesent duwentiprpeiber PRyIpEctatEedpeRd i1
present between the powder drop part and the powder feed part, the

at mospheric gakPer SRR R HOIRRT WD 1R5aS SR PRrFsOf the rotor is fed

due to gravitational drop into the powder drop part by the
rotation of the rotor. Even when the powder drop part has
a high pressure, the drop of the powder is not blocked.

10 Therefore, the powder feed can be attained without the need
of using carrier gas. Moreover, the area of sliding
contact of the circumferential surféce of the rotor with
the internal circular surface of the rotor accommodating
part can be set relatively large tb thereby enable easily

15 holding the airtightness, so that, even when the
quantitative powder feeder is interposed between the supply
side and the supplied side, any gas flow and pressure leak
therethrough can effectively be prevented.

In the quantitative powder feeder of the present

20 invention, the above carrier gas introducing passage canlbe
provided so that carrier gas can be introduced into the
quantity-measuring recessed part while the quantity-
measurihg recessed part is opening into the powder drop
part, thereby-énabling.cleaning of the quantity-measuring

25 recessed part and_blowing down of any adhering powder.
Thus,  the  drop of the powdef can be aqcomplished more
smoothly. This quaptitative powder feeder is especially-.

. suitable for use in feeding powder of low fluidity or high



1 0 remaining in the quantity-measuring recessed part can be replaced by

t he cl eapi ng gas introduced through the cleaning gas introduci ng passage
and di scharged through the cleaning gas di schargi ng passage. 5

Further, the quantitative powder feeder of the present invention can be
provided with a pressure regul ati on passage which is adapted to conmuni cate
with the quantity- neasuring recessed pht while the quantity-measuring
recessed part has passed the powder feed part but has not 10 yet opened

into the powder{ll.oRpart H%dérp&ﬁéﬁ”&r{ee&{lcaet QN &R%%%QQEd‘."’ﬁéSfQﬁééé Ggapt ed

to communi cate wth the quantity-neasuring recessed part whi

quantity- measydabg ibaceIt8deRar bt RESpRESKE hdN & PRWAkE udeORLBBEDL Dot d@s
not yet opened into the powder feed part, thereby 15 enabling strictly

avoi di ng t he mghiealfeledl Isi@acanbietneefed Neidw iy poved rfachtandst beapowder
drop part attributed to a.. pressure difference therebetween. Still
further, in thebguadket ahoge feadequimetley difspdraipneseant ai gyeneéi on, at
| east two quantity-measuring 20 recessed parts can be fornmed in the
circunferen5iaﬁﬂ@umhace oh the pooductSoithand lperodondequedntbe fed a
Plural ot ey o 0 2 SEdE oedt 53 The $ene
invention, the above cleaﬁing gas introducing passage and
cledning gas discharging passage can be provided so that,
while the quantity-measuring recessed part is present
10 between the powder drop part and the powder feed part, the
atmospheric gas from the powder drop part which is
remaining in the quantity—measdring recessed part can be
replaced by the cleaning gas introduced through the
cleaning gas introducing passage and. discharged through the
15 cleaning gas discharging passage.

Further, the quantitative powder feeder of the present
invention can be provided with a pressure regulatién
passage Whiéh is adapted to communicate with the quantity-
measuring reéessed part while the quantity-measuring

20 recessed part has passed the powder feed part but has not
yet opened into the powder drop part or a pressure
regulation passage which is adapted to communicate with the
quantity—-measuring recessed part while the quantity-
Measuring recessed part_has passed the powder d;op part but

_25 has not yet .opened into the powder feed part, thereby
enabliﬁg strictly avoiding thé muthai}iqfluéhce betWegn_the
“powder feed part and the_pb&der drop part attributed to-a

pressure difference therebetween.



quantity-measuring recessed part can be formed into a substantially

hem spher|cal or substantially 25 semellipsoidal form. so that the
powder can be dropped nore snoothly wi thout any | oss of the bl owout energy
of carrier gas introduced in the quantity-measuring recessed part. 11
EFFECT OF THE | NVENTI ON As apparent- fromthe foregoing and the bel ow

descri bed enbodi ments of the invention, 1idh the quantitative powder 5 feeder
of the present invention, the powder. introduced in the quantity measuri ng

recessed part of theseﬁewrfptﬁ@{ﬂ due 4 GAMRLLQ0R! iRl BLOabbegpowder

drop part by the rotation of the fotor. n when the po rop part has

a high pressureghthgrd5eRe ofnddier WG %R0t tb:boalsaeltlw—me&@@fﬁi@re the
powder feed can be attained w thout ‘the need of - usi'ng carrier gas.

Moreover, the areaeskeadl paity contmettdmeddanCicheuaiecanttabnsisf ager £fcd he
r ot or mﬁth the internal circular surface of the rotor accommodating part
can be set rel abEvehy ratge, t oo tttertepheepabldereaanl pelFedhal diugalitey of
airtightness, so that, even when the quantitative powder feeder is

i.nt er posed 6%tm§eme§hbySgpg|9otation of the rotor. Moreover, each

quantity-measuring recessed part can be formed into a
substantially hemispherical or sﬁbstantially
semiellipsoidal.form, so that the powder can be dropped
more smoothly without any loss of the blowout energy of

10 carrier gas introduced in the quantity-measufing recessed
part. |

Therefore, the present invention not'only enables

miniaturization of the feeder but also, in the épplication
to, for example, feed of a catalyst into a vapor-phase

15 polymerization apparatus, facilitates maintenance of
constant reaction conditions in the fed side, i.e., the.
inside of the polymerization reactor, because no carrier
gas is néeded at all or, if needed, the amount thereof can
be minimized in the catalyst measurement, with the result

20 that stable polymerization reaction can be performed.

FERR DIMENT ' N
One embodiment of the present invention will be
described below with reference to Figs. 1 to 3.
25 Fig. 2 shows the entirety of a device circuit employed
in the vapor—phase olefln polymerlzatxon in which the

quantitative powder feeder of'thiS’Embodiment is arranged.



side and the supplied side, any gas flow and pressure | eak therethrough can
effectively be prevented. In the quantitative powder feeder of the present
20 invention, the above carrier gas introducing passage can be provided
so that carrier gas can be introduced into the. quantity-measuring recessed
part while the quantity- neasuring recessed part is opening into the powder
drop part, thereby enabling cleaning of{jhe quantity-neasuring 25

recessed part and bl owi ng down of any adhering powder. Thus, the drop of

t he powder can be accqnplished nore spoothly; . This _quantitative FOMUEF
feeder is espeditf PyPtddireaBfethdr BCEIGH FWeity “IoMd&rtsF. PRoARFFEIRES Y or
hi gh 12 adherence, powder whose adherence is increased because of

reaction with t %ﬁfnospheric gas or noisture absorption at the feed side

and the fed side andm%o%%r |'§’%%§Ey§%§¥‘ﬁ§gﬁ%§i‘“ Ig& \gho%qgffquéguggﬁg d

di spersion has a grave 5 In ence productivity and product qua ity.
I'n the quantit gfjcVe PAWdebokeBH85e Obol e PIASEH dsNUERHeqBurkhoedboyetfor

cl eani ng gas introduci ng passage and cl eani ng gas di sChargi ng passage can
be provi ded5 so dnaticawhidedcthenquanhat YiSPasy id1@ Fi@CASS @dppaFphasepr esent
homopolymerized or copoiyﬁerized in the vépor—phase
polymerizer 2 in the presence of a powdery solid catalyst
which is held in a fluid state by a gas qontaining a
gaseous nonpolymerizable_hydrocarbon having low boiling
10 point, the olefin and hydrogen, with a formed polyolefin
continuously withdrawn from the-polymerizer 2.
Specifically, for example, raw gases such as an olefin
and hydrogen and the above powdery solid catalyst
consisting of a.solid catalyst component and an
15 organometallic compound catalyst component, according to
necessity, together with an electron donor are fed through
a line 1 into a reactive fluid bed 4 within the vapor-phase
polymerizer 2. The reactive fluid bed 4 is held in a fluid
state by the flow of a gas (for example, -nonpolymerizable
20 nhydrocarbon having low boiling point) continuously supplied
through a dispersion plate 3. The polymerization is
continuously performed while withdrawing-a polymer formed
in.the reactive fluid 5ed_4 through a line 5.
The quéntita;ive powder feeder 18 of this embodiment
| 25 is provided on the above line 1 of this circuit apparatus
' for fégding powger.such as the abdvé powdety so}id7 |

catdlyst.



10 between.the powder drop part and the powder feed part, the atnospheric
gas. from,t he powder drop part which.is remaining in the quantity-measuring
recessed part can be replaced by the cleaning gas introduced through the

cl eani ng gas introduci ng passage and di scharged through the 15 cleaning
gas di schargi ng passage. Further, the quantitative powder feeder of the
present invention can be provided with @a5pressure regulation passage which
is adapted to connunicate with the quantity- nmeasuring 'recessed part while
the quantity- neasurugg rece ssed ggr has passed the poqur &eedepaag

but has not yet ope arqﬁ1 Vle 65 % %ﬁatlpr sgﬁfg'regu ation

ass whi ch t t
passage whic v@hu | e%}]neqn %l%%'m‘i”hﬁa g WAb éﬁ&rﬂ“ parc%(xaﬁﬁaﬁ‘éfth%

recessed part quant’ ty- measufring recesse as passed the

powder drop pardoRilr &%e&&s motlsye&ov@asaeﬁlmt@ dde pwiRiy fegdapart,
t hereby enabling strictly avoiding the nutual influence betmeen t he powder

feed part and tdpeRoNief shaGR PAr hcabhnbdated 1 thrassiie bdidyf @veaaa a
t her ebet ween. 13 Still further, in the quantitative powler feeder of the
present inventimitomt2d dagtegrad lguanimbigedeasbti i ttge operating shaft 21.
A hopper 20 for supplyiné the powdery solid catalyst and a
feed pipe 19 constituting the line 1 arranged above and
under the rotor 22, respectively, afe connected to the
casing body 26.
10 The feed pipe 19 is connected to the vapor-phase
~ polymerizer 2 as a high—pressure vessel, so that it is a
ﬁigh—pressure zone. In this embodiment, the feed pipe 19
feeds raw gases such as hydrogen and the oleﬁin into the |
vapor~phase polymerizer 2, so that the gases continuously
15 flow through the feed pipe.19. On the other hand, the
pressure level in the hopper 20, in which power is charged,
is low close to the atmospheric pressure. The powdery
solid caﬁalyst méy be carried intq the polymerizer with the
use of an inert gas such as Nz or Ar. |
20 The head (left end portion in Fig. 3) of the qperating
shaft 21 is integrally provided with a rotor 22 formed into
a truncated cone. The operating shaft 21 and the rotor 22
are jointly accommodated in the ‘casing 23. The rotor 22
"has its diameter decreased toward the front edge. A sleeve
25 24 composing part of the casing 23 is arranged around the
rotor 22_so_that they‘coﬁtact:each other. The'rofof 22 can
airfighely slide,.namelykicah rotatefid continuous CQetect

with the internal circular surface of the sleeve 24,



recessed pasts can be formed in the circunferential surface of the rotor
so .that the powder can be fed a plurality of 5 tines by one rotation of
the rotor. Mdreover, each quantity-neasuring recessed part can be forned
into a substantially hem spherical or substantially semellipsoidal form
so that the powder-can be dropped nore snoothly w thout any | oss of the
bl owout energy of 10 carrier gas intrldduced in the quantity-neasuring
recessed part. Therefore, the present invention not only enabl es

mniaturizati Oﬁl@;oﬁg’ﬁ éﬁ@qﬂtm%lalf%% foBnli NG ERP! L FALVOM 4 G5 Ty exanpl e,

feed of a catalyst 1hto a vapor-phase 15 polynerization apparatus,

facilitates meajateneRcsr0f CORSANanLa¢! ha) 58NGhd | OaSvdt fdiaifigd side,
i.e., the. inside of the polymerization reactor, because no carrier gas is

needed at all emplofedecesiesiedhes aFvRURCCORRbAAE i RGN & FE Ni 67 &kainip Lehe
catal yst neasurenment, with the result 20 that stable polynerization
reacti on can bea petdbr nid. i PREFERRERJIENVBEDI VEAITs UFeWdE2 4 NDENKIN@ s@dle o £
enbodi ment of the present invention will be described below with reference
to Figs. 130 8 pkastic suclrias Teflirondteteadhupreeyhpiereldevi ce circuit
enpl oyed in the vapor-phase ol efin polynerization in which the quantitative
powder feeder BPLYRFRY FheMras @olyagdde) in view of the advantage

that a small clearance is permitted.
A feed hole 25 i§ provided in the sleeve 24 above the
rotor 22 and is connected to a powder feed part 27 formed
10 in the casing body 26. The powder feed part 27 is
connected to the hopper 20 disposed above the casing body
26. |
A drop-hble 29 is provided in the sleeve 24 under the
rotor 22 and is connected to a powder drop part 30 provided
15 thereunder in the casing body 26. The powder drop part 30
is connected to the feed pipe 19 arranged thereunder at ifs
opening. -
Referring to Fig. 3, the operéting.shaft 21 is
supported by a bearing (not shown) disposed at the right
20 side of the casing body 26. Shaft sealing means composed
of a gland packing 31 and a gland 32 prevents the leak of
gas from the shaft part.
| The. casing body 26 is sealed by a cover 33 at the
front edge side (left side of Fig. 3) of the rotor 22.
25 This cover 33 is fixed on the casing body 26 by means of
bolts not sﬁown; o o |
| A 'carriér gas'introducing'passage 34 having one end

opening into the inside of the sleéve is provided at one



14 The,outline of this device circuit will first be described below. The
vapor - phase pol ynerization of an olefin is carried out in a vapor-phase

polynerlzer 2

as a pressure vessel for 5 chemi cal reaction. That is,

t he

ol efin is vapor-phase honppol yneri zed or copol ynerized in the vapor-phase
pol ynmerizer 2 in the presence of a powdery solid catalyst which is held in

a fluid state
havi ng | ow boi

by a gas contai ning a gagegous nonpol yneri zabl e hydrocar bon
ling 10 point, the olefin and hydrogen, mﬁth a fornmed

pol yol efin continuously w thdraw fromthe golynerlzer eCIflca|é¥§

exanpl e, raw g3see SRH 21 i) cff%% anhd Oy

solid catal yst

2.
PEgERtSRd t Fie o

{ f t | t t d
or ganonet al i ct lg%ns%gﬁ’lbegaf%‘? ?ﬁg{ 9 g‘r%@ﬁ? ssaéggrrg RSQ co‘gﬂré%%%es%t P a

together with
fluid bed 4 wi

?%rﬂﬁt&é’é‘ NPT G - Lh1pugl @o%@@téd' kfﬁarfl{‘tdbe g

;
e?Vapor- pHage pol'yferi zer 2 € reac

is held in a flprd,gial e3sdyd he ddQweH g%s9§§u§E8r3gxa”¥h@ carrier gas
nonpol yneri zabl e 20 hydrocarbon having 1 ow boil'ing point) continuously

suppl i ed t B oughonr Eiseessi 0 PhaiRied wik® RObYEBENZBLHEN3TE awdtinaious!y

performed whil

10

15

20

.25

e w thdrawi ng a pol ynmer forned
branch pipe 37A is connected to the hopper 20. The carrier

gas introducing passage 34 is formed in such a position
that it communicdates with a quantity—meesuring recessed
part 38 (described later) while the quantity-measuring
recessed part 38 is communieating with the powder drop part
30.

Three quantity-measuring recessed parts 38 are formed
in the slide surface of the rotor 22. Each quantity-
measuring recessed part 38 has a curved surface which
constitutes part of a substantially semiellipsoidal profile
in a section perpendicular to the axis.of the rotor 22 as
shown in Fig. 1. Each quantity-measuring recessed part 38
has in'the_cifcumferential direction a length such that the
quantity-measuring recessed part 38 can communicate with
both of the opening of the powder drop part 30 and the
opening of the carrier gas introducing passage 34 (see Fig.
1) . |

The operation of this embodiment will be described
beloﬁ, The powder charged into the hopper 20 passes

through the powder feed part 27 and the feed hole 25 into

the,quantity-meaSuring recessed pert 38. The'quantityf

measurlng recessed part 38 has a volume of predetermlned

-:size, so that a predetermlned amount of the powder is

for

4



in the reactive fluid bed 4 through a Iine 5. The quantitative powder
feeder 18 of this enbodinment 25 is provided on the above line 1 of this
circuit apparatus for feeding powder such as the above powdery solid

catal yst. 15 An enlarged view of this quantitative powder feeder 18 is
given in Figs. 1 and 3. As shown, the quantitative powler feeder 18

i s-provided with a casing body 26, an opgrating shaft 21 accommodated in
the casing body 26 and a 5 rotor 22 integrally conmbined with the operating

haft 21. A h 20 for . | yi th wdery. solid cat t d
oo 15 const T e B EBRahUE RS RE he RT hee

respectively, a %E§§%Q$CtéﬂszoZHh%n%g?bggfgggy %?éFﬂ6£¥ﬁ£ﬁ$taﬂgh§nf@ﬂg pi pe

19 is connected® apor-phase Zer as a -pressure vessel,

so that it is asé}w*hﬂ&ﬁ%{ne (&Qgtggte%%gjéﬁiﬁgbggim_t 1)t he feed pipe 19

feeds raw gases such as ogen and t In 1nto the vapor-phase
polymerizer 2, so thple e BAES-reRRuriHgUEb¥edSed papy 3drougled Ratheed

pipe 19. On the other hand, the pressuré level in the hopper 20, in which
power is ch8rgethe powder terminates the communication with the powder
feed part 27 and is advanced to open into the powder drop
part 30 by the rotgtion of the rotor 22. This opening-
causes the powdér charged in the quantity—measuring._
recessed part 38 to drop through the drop ﬁo}e 29 and the
10 powder drop part 30 into the feed pipe 19. This drop can
be effected by the gravity exerted on the powder. In this
instance, the pressure difference between the powder feed
part 27 as a low-pressure zéne and the powder drop part 30
as a high-pressure zone is stably maintained because an
15 exceilent airtightness is ensured between the internal
circular surface set relatively large of the sleeve 24.and
the circumferential surfacé of the rotor 22 which is
brought into sliding contact with the above internal
circular surface. Further, the quantity-measuring recessed
20 part 38 having openéd into the powder drop part 30 already
has a high pressure thereinside, so that the high pressure
of the powder drop part 30 does not block the drop oflthe
powder. Therefore, unless, for example, static eléctricity
causes powder to remain inside the quantity-measuring
25 recessed part 38, the feed can be accomplished without the
need of using the ca;rier gas or the like. _ _
When the rotor 22li§'further rotated, thé quantity—

measuring recessed part 38 soon comes to commuriicate with.



is lowclose to the atnospheric pressure. The powdery solid catal yst may be
carried into the polynerizer with the use of an inert gas such as N2 or Ar.
20 The head (left end portian in Fig. 3) of the operating shaft 21
is integrally provided with a rotor 22 formed into a truncated cone. The
operating shaft 21 and the rotor 22 -are jointly accomodated in the casing
23. The rotor 22 has its diameter decregged toward the front edge. A sleeve
25 . 24 conposing part of the casing 23 is arranged around the rotor 22 so

‘that they contact each oth Th t 22 lid ly,
can rot a%/e' in doMti Qﬂ?‘?ﬁ}seorcgﬁ{sac‘f‘t\ﬁgghgf‘ﬁé Pﬁf%%%aé‘mfgﬁearm%ﬂtﬁg&éngge t%e

' sl eeve 24. 6%,eAclth03%_ rra be%hl @Le ﬁgw& {_nap%ffge élﬁ?ve 1%4 | ghot

particularly i one conventT ona |'oyed T n s eeves

for accommodatigg, ¢t Qi \ﬁopﬂyorofe@mher aag%ﬁkou@ &ﬁe pér?-f&‘ff e itRat gt he

sl eeve 24 be conposed 0 l'astic sdch as Teflon (tetrafl uoroethyl ene),
pol yet hyl ene orgAdi Gihd m&aﬂr@rd%lasl Bouirew 95 thesaslvand aeseddiatretnaimhly

clearance is permtted. A feed hole 25 is provided in the sleeve 24 above
the rotor 28 anﬂ1léhes:Qﬂfma;tle;q,—tr@aaumw@etef:eede@apire738 Ofdresk pushed to
flow by the fluid energy of the carrier gas, so that the
above drop can bg executed more smoothly.
The quantity-measuring recessed part 38 having emptied
by the'drop of all the powder returns to a position in
10 which the quantity-measuring recessed part 38 opens into
the powder feed part 27 by a further rotation of the rotor
22.
In this emBodiment, for example, counterclockwise
continuous rotation of the rotor 22 enables interrupted
15 continuous feeding of the powder three times per rptatibn
of the rotor 22. The speed and direction of rotation of
the rotor 22 can be held unchanged but either one or both
thereof can be changed at desired feed ;ime intervals.a
As apparent from the above, in this-embodiment, the
20 powder éhérged in the quantity-measuring recessed part'38
drops through the drop hole 29 and the powdér drop part 30
info the feed pipe 19 even if the pressure therein is high
by the gravity exerted on the powder itself. Therefore,
.the ﬁeeding of powder can basically be conducted without
25 the need of using carrier gas as different from the prior
art (FiQ.'lO). ; .' 
Wﬁen the powder is 1likely tq_reha;n in the quantity-

measuring recessed part 38 because of static electricity,



10 in.the casing body 26. The powder feed part 27 is connected to the
hopper 20, di sposed above the casing body 26. A drop hole 29 is provided in
the s] eeve 24 under the rotor 22 and is connected to a powder drop part 30
provi ded 15 thereunder in the casing body 26. The powder drop part 30 is
connected to the feed pipe 19 arranged thereunder at its opening. Referring
to Fig. 3, the operating shaft 21 is suppOrted by a bearing (not shown)

di sposed at the right 20 side of the casing body 26. Shaft sealing neans

composed of a oland pasld 1Sk and .20l ands 3% auarLsdhe decalied! ggs from

the shaft part. € ‘casing bo IS se y a cover 33 at the front

edge side (left SidAOlFiGrderohatnNBahobOradZmAn aBHithat0wRke33ibacftyed
on the casing body 26 by neans of "bolts not shown. A carrier gas

i ntroduci ng passigss YhRAgnmne enerengaopesbngi 4ty Idre umsigdanefitihe sl eeve
I's provided at one 17 side (left sidein Fig. 1) of the rotor. The other
end of the carr imefasyas ngnideadisGiedy ppasSageadd tlse Euwueat edtdpopart 30, so
5 that a large volume of carrier gas is not needed as
diffefent from the prior art.
| Moreover, the carrier gas flows alon§ the
substantially semiellipsoidal surface of the quantity-
measuring recessed part 38 during the passing therethrough,
10 so that loss of the flow energy of the carrier gas can be

minimized. Therefore, the amount of carrier gas can be

further smaller.

The pressure of the carrier gas also applies through
the branch pipe.37A to the inside of the hopper 20, so that

15 the disadvantage can be avoided that the carrier gas
contraflows into the hopper 20 because of, for example, .
incomplete airtightness between tbe internal circular
surface of the casing body-26 énd the circumferential
surface of the rotor 22 to thereby blow up the powder in

20 the hopper 20.

Although the present invention has been described in
terms of the embodimept using the quantitative powder
feeder as the powdery solid catdlyst feeder in the olefin
vapor-phase polymerization apparatus, it should be

25 understood that the present invention is not limited
thereto and various mbdifications c¢an be made without
departing from theé scope of'technical concept’ of the

. described invention.



carrier. gas.bl ow pi pe 37, which is connected through an on- off valve 36 to
a carrier gas source 35. The carrier gas 5 blow pipe 37 is provided with a
branch pi pe 37A and the branch pipe 37A is connected to the hopper 20. The
carrier gas introducing passage 34 is forned in such a position that it
communi cates with a quantity-measuring recessed part 38 (described | ater)
whil e the quantity-neasuring 10 reces®ed part 38 is comunicating with the
powder drop part 30. Three quantity-neasuring recessed parts 38 are forned

in the slide surfaczhgg gQ,e izﬁ’t@t{%%antﬁac%*li%a%tobh& FEagULi og %ﬁ'&essed

part 38 has a curved surface whic 5 constitutes part of a substantially

sem el | i psoi dab P58kt | Enlén @i SECHHN PRRERF eHeakot8rt B AXES of the rotor
22 as shown in Fig. 1. Each quantity-measuring recessed part 38 has in the

circunferenti apadtiealaphy alimngid 4 idyhahapleemgyabi eyplegsdrafiglong
recessed part 38 can conmunicate with 20 bot h of the opening of the
powder drop paat BGSeahs mhéde opfra nopteft itnfge rembergr Fhsrefvbredutdéng passage
34 (see Fig. 1). The operation of this enbodinment will be-described bel ow
The pomder%bhaﬁgémpiﬁtothﬁeq¢ﬁﬁﬁkﬁa§KYqu¥§ﬂ§§r2$eed?hrQﬁghhﬁhérﬁ%mm©r f eed
part 27 and the feed hole 25 into the quantity-neasuring_ recessed part 38.
The quantity- HBYSDFLAQ FoKRRRIFPLdeR e iitdks a3 cydiaofe i6f 1 pFatier ef #i #d

shown in Fig. 4 as the.second embodiment: Further, the
shape of the rotor 22 may be spherical or ellipsoidal
although not shown.

10 Although three quantity-measuring recessed parts 38
were formed in the slide surface of the rotor 22 along the
directién of rotation thereof in the described embodiment,
+he number, positions of formation and shapes of quantity-
measuring recessed parts are not particularly limited in

15 the present invention as long as .they are not detrimental
to the functions to be attained in the present inyention.
Therefore, for example, the quantitative powdér feeder of
the present invention may be provided with two quantity-
measuring recessed parts 38 as shown in Fig. 5 as the third

20 embodiment. ‘

The above two quantity-measuring recessed parts 38 may
be arranded either at deviated intervals as shown in Fig. 5
or at equal intervals as shown in Fig. 6 as the third
embodiment .along the direction of rotation (i.e., along the

25 circumferential direction) of the rotor 22.

In the above embodiments, only one row of quantity-
measuriné recessed parts 38 wére arranged aléng the axial

direction of the rotor 22 although a plurality of quantity-



size, so that a predeterm ned anmount of the powder -is 18 introduced in

t he quantity-nmeasuring recessed part 38. The operating shaft 21 and the
rotor 22 always rotate in the sane direction (counterclockwise in-Fig. 1).
The quantity-nmeasuring recessed part 38 filled with 5 the powder term nates
t he communi cation with the powder feed part 27 and is advanced to open into
the powder drop part 30 by the rotati oR%f the rotor 22. This openi ng
causes the powder charged in the quantity-neasuring recessed part 38 to

drop through thessliothfoterdSandatdie 30 wpsudesridom id 3R iditrecthenf eed
pipe 19. This drop can be effected by the gravity exerted on the powder.

In this instanse,réthe: jpressuirshedirfoteredee bpdweesr t het povekar theedopar b£27
as a | owpressure zone and the powder drop part 30 as a hi gh-pressure zone
is stably mai ngeamedt batsasy iag kecegged| pants atd t¢ayhthe gerdwidens aledg
between the internal circular surface set relatively |large of the sleeve 24
and the circuntke entiat SingacderoPtt kBer 626PT 222 vkt chh it Bt into
sliding coptact with the above jinternal circul ar surface. Further,

: |
quant i t y- mBas uFTRRAIRRS sHPWD 1 &R0 -38 - hatP ngR b ethtri ft é’lt"rféllﬂc‘}\Xdé’Eedr op

part 30_a|readgbwder feed parts 27 and feed holes 25 are provided for

communication with the quantity—measuring'recessed parts
38. Also, a plurality of drop holes 29 are provided.
These drop ﬁoles 29 may be combined to open into a singlé
10 Y-shaped powder drop part 30 (see Fig. 7). Alternatively,
in another embodiment not shown, a plurality of powder drop
parts 30 may be provided and arranged in mutually twisted
relationship so és to be connected to a single feed pipe
19.

15 Although the inner curved surface of the quantity-
measuring recessed part 38 was substantially
‘semiellipsoidal in the above embodiments, it can be
substantially hemispherical in another embodiment. Also,
other forms of curved surfaces can be employed as long as -

20 loss of the energy of carrier gas can be suppressed.

Although two or three quantit§~measuring recessed
parts 38 were provided in the abdve embodiments, the number
of guantity-measuring redessed part; 38 can be one or at
least four in other embodiments.not shown.

25 In the present invention, other forms of quantitative
powder feeders shown in Figs. 8 and 9 can be employed.- for
strictly effecting the prevention of pressure leak or gas

flow between the powder feed part and the powder drop part.



‘has a high pressure thereinside, so that the high pressure of the powder
drop part 30 does not block the drop of the powder. Therefore, unless, for
exanple, static electricity causes powder to remain inside the
guantity-measuring 25 recessed part 38, the feed can be acconpli shed

w thout the need of using the carrier gas or the like. Wen the rotor 22 is
further rotated, the quantity- neasuri ®3recessed part 38 soon cones. to

comuni cate wth. 1 9 the carrier gas introducing passage 34 while
mai ntai ni ng the compini.gat LARWL LBnED QQMH #rop gant, 3Quahe ithLs state,
supply of carrier gas fhroug%oﬁke gn-g? vaﬁie ég fﬂo#ifhgmga?%F r gas

source 35 caus@eakheingWieke5888I PhAGs D38 Ik iy QURRLY- BBASYRBE | esessed
part 38 to be pushed to flow by the fluid energy of the carrier gas, so

that the abovet@eopxéanoliexrexetubrdo fiotiee SN2 wHie Foamedt YnnERSUri Ng
recessed part 38 having enptied by the drop of all the powder returns to a
position in 10suwlfiack blfetyaandtoy- A2asuwugiy riscesdsed ngacbon88copehshi the

t he powder feed part 27 by a further rotation of the rotor 22. In this
enmbodi ment ,5 f osleraspRd,. chbarepteoekvike quantity-measuring recessed

parts 38 opens into the po&der feed part 27, the other
quantity—measuring'recessed part 38 opens into the drop
part 30. |
A pressurized-side preésure regulation passage 41

10 having one end adapted to open into the inside of the
sleeve is provided at one side (left side in Fig. 8) of the
rotor 22. The other end of the pressure regulation
passage_4l is connected to a pressurizer not shown so as to
cause the pressure regulation passage 41 to continﬁously

15 nave the same gas pressure as in the drop part 30. A
vacuum—sidé pressure regulation passage 42 haying one end
adapted to open into the inside of the sleeve is provided
at the other side (right side in Fig." 8) of the rotor 22.
The other end of the pressure regulation -passage 42 is

20 conneéted to a gas aspirator not shown so as to cause the
pressure regulation passage 42 to continuously have the
same gas pressure as in the powder feed part 27. These
pressure regulation passages 41, 42 are provided in
positions such that they communicate with the quantity-

25 measuring recessed part 38 having-passed the powder feed
part 27 and that having passéd the draop part 30,
respectively,;in the counterclockwise rotaﬁion of the rotor

22,



continuous rotation of the rotor 22 enables interrupted 15 continuous
feeding of the powder three tinmes per rotation of the rotor 22. The speed
and direction of rotation of the rotor 22 can be held unchanged but either
one or both thereof can be changed at desired feed time intervals. As
apparent fromthe above, in this-enbodinent, the 20 powder charged in the
quantity-nmeasuring recessed part 38 dro§§ t hrough the drop hole 29 and the
powder drop part 30 into the feed pipe 19 even if the pressure therein is

hi gh by the gravity exefi€dnandihaqewdebwitsekéeddhesef @i€,agdie f eedi ng of
powder can basically be conducted without 25 the need of using carrier gas’
as different freprddweups, atheardressiugiz20) s ibepré seupowtsyulis: ildnk plag shge
remain in the quantity- neasuring recessed part 38 because of static
electricity, 4P0omres ;irte tise qulentatyi-seagasing efdfesidd/padiowdver, the
amount of carrier gas can be as small as that sufficient to pass through a
short path conshaving wFsgak tditamovdpr AeaduPihly 2 BARs s perteti®rand t he
powder drop.part 30, so 5 that a_|large vol unme of carrierrggs i s not needed
as differen§ fr%ﬁﬁt?ﬁ;?ﬁi%%'iﬁq_that he .inside of the quantity-measuring

recessed part 38 is pressurized to thereby have the same
pressure as in the drop part 30 with the result that the
high pressure of the drop part 30 can be stably maintained.
On the other hand, the vacuum-side pressure regulation

10 passage 42 opens into the quantity-measuring recessed.part
38 having passed the powder drop part 30, so that high-
pressure gas is caused to escape outside from the inside of
the quantitf—measuring recessed part 38 to thereby reduce
the pressure of the quantity-measuring recessed part 38

15 with the result that not only is the high pressure of the.
powder drop.part 30 not detrimental to the powder feed part
27 but also the flow of the atmospheric gas of the drop
part 30 into .the powder feed part 27 can be reduced. When
the high-pressure gas discharged outside .through the

20 vacuum-side pressure regulation passage 42 and the:
aspirator must have some treatment, it would be appropriate
to connect a suctioneq'gas treating device with specified
functions ﬁo the aspirator.
In the embodiment shown in Fig. 9/ two quantity-

25 measuring recessed parts 38 arranéed at deviated intervals

along the direction of rotation (i.e.,. along the

circumferential direction) of the rotor 22 were formed in



Moreover, the carrier gas flows along the substantially seniellipsoidal
sur.face of the quantity- neasuring recessed part 38 during the passing

t heret hrough, 10 so that |loss of the flow energy of the carrier gas can be
m nim zed. Therefore, the amount of carrier gas can be further smaller. The
pressure of the carrier gas also applies_through the branch pipe 37A to the
inside of the hopper 20, so that 15 tﬁ%sdisadvantage can be avoi ded that -
the carrier gas contraflows into the hopper 20 because of, for exanple,

i nconpl ete airthghtaessches ieete g dnier HloughtCyhab §m&&aﬁﬁ 8bnt&ex casing
body 26 and the circunferential surface of the rotor 22 to thereby bl ow up

the powder in @@thhenhsoppesve(24 Al t hough the present invention has been
described in terns of the enbodi nent using the quantitative powder feeder
as the powdery sol i @heasahgstafebelergdasn ioralwfing passagehd4eas in the
pol ymeri zati on apparatus, it should be 25 understood that the present
i nvention is néirprnerlegdinenrtet bs PRideb et 9@ Bilgat i(dpdtcahddelinskiyg -
W thout deRart Lo Lr o the. 59085, Ofad SPTISRl S0ISEPY 0L S0e; desgribel
I nvent | on. ’
43 and a cleaning gas discharging passage 44 each having
one end adapted to open into the inside of the sleeve are
provided at the other side (right Side in Fig. 9) of the
rotor 22. The other end of the cleaning gas introducing

10 passage 43 is connected through a valve, etc. to a cleaning
gas source not shown. The other end of the cleaning gaé
discharging passage 44 is connected to a gas aspirator not
shown. These éleaning gas introducing passage 43 and
cleaning gas discharging passage 44 are arranged in

15 positiohs such that they simpitaneously open into the
quantity-~measuring recessed part 38 having passed the drop
part 30 and communic¢ate with each other through the
quantity-measuring recessed part 38 in the counterclockwise
rotation of the rotor 22.

20 In the quantitative powder feeder of the above
structure, first, the cleéning gaS'introducing passage 43
opens into the quantity-measuring recessed part 38 having
passed the powdér drop part 30 by the rotation of the rotor
22. Further advance of the rotation of the rotor 22 causes

25 ’the cleaning gas discharging passage 44 to also open
thereinto. In this instance, causing,cleaning gas to flow

through the cleaning gas introducing passage 43 into.-the

. quantity-measuring recessed part 38 and to be discharged



2 1 That isy in the quantitative powder feeder of the present irvention,
the shape of the rotor is not particularly limted and any shape may be
enpl oyed as long as use is nade of a rotating nenber,. Therefore, for 5
exanpl e, the quantitative powder feeder of the present invention may be
provided with a cylindrical rotor 22 as shown in Fig. 4 as the second
enbodi ment. Further, the shape of the @fior 22 may be spherical or

el I'i psoi dal although not shown. 10 Al t hough three quantity-nmeasuring

reces_sed partst§§oM\§ﬁe;}f,9réfféiaA{h<} h;easﬂdi@%h%%_fiﬁgep%sé@é [Pt ard%e Al ong
the direction of rofation thereof” i'n the descri béed enbodi ment, the nunber,

positions of feepnitongafite eSO riQUaalsi by- tHBapOREeg deceSSast BUts are
not particularly limted in 15 the present invention as |long as they are
not detri nentakwhioht he femginims iro the aukatied-naathelpyeserdssel granton.
Therefore, for exanple, the quantitative powder feeder of the present

i nvention nmay B& pyovicening tdas wo Theamtlicapingeasar #hgcharetnedgraags 38 as
shown in Fig. 5 as the third 20 enbodi nent. The above two

quant i ty- mPasuff ngsrieetd seRephafes IBendyimge adEeantRe aeehirg R ddia at ed
intervals as shown |n Fi%. 5 or at equal intervgls as_shown_in Fig. 6 as

. : b
the third enboBtfRRtPAI Y PHEWMWIEAT H3S5RIRoL At FRAULFIRY T iyt

advance of the rotation of the rotor 22 to thereby also
function as the above vacuum-side pressure regulation
passage.

10 Figs. 4 to 9 employ the same numerals for denoting the
same parts as in Figs. 1 to 3, and repeated descriptions
have been omitted.

Although the foregoing has described the embodiments
in which the present invention has been applied to the

15 apparatus for quantitatively feeding a powdery solid
catalyst to an olefin vapor-phase polymerizer, it should
naturally be understood that the present invention can be
advantageously applied by virtue of its excellent quantity-
measuring capability and/or air-tightness mainﬁaining

20 capability to Qarious fields not limited to those in which
there is a pressure difference between the feed side and
the fed side and including, for example, those in which
there is no pressure difference ‘'or those in which it is
needed to prevent any gas flow between the feed side and

25 the fed side.



25 circunferential direction) of the rotor 22. In the above enbodi

di ment s
only one row of quantity- neasuring recessed parts 38 were ar lmunéﬂm)]"“rﬂﬂ ﬂl“l

the axial direction of the rotor 22 although a plurality of RAE h
measuring recessed parts 38 were fornmed along the direction of rotation o
the rotor 22. However, at least two ro of quantity-neasuring recessed
parts 38 can be provided al ong the axi direction of the rotor 22 as in
the fifth 5 enbodiment shown in Fig. 7. In this case, a plurality of
powder feed paflat 2¥s ambefreed! d®l es 25 are provided for comunication with
the quantity-measuring recessed parts 38. Also, a plurality of drop holes
29 are provi ded. Thése dPoBuaRt Ex2Digveyppwste rcSesdged cepabpenof nfeeding ngl e

10 Y-shaped powder drop part 30 (see Fig.. 7). Alternatively, in another
enbodi nent notPL¥R%h, PH PHERAIFTIRGS psRAS GPBBTpERES 30 may be provi ded

and arranged in nutggllgegggféed r%%atiogﬁgkf %o %i &o be-congecéedsyo a
single feed pipe 19271% 9 AHSu iR frer°CEv8d 8frthte®dt%4 he
quant | ty-  geasuring,r egess et nlde 3 MA%AAY ANthakhY SpELELLAGSRlARL; Tn

a casing having a rotor accommodating part adapted to
accommodate the rotor, said rotor accommodating part being
provided with an internal circular surface arranged in
continuous contact with a circumferential surface of the

10 rotor while permitting sliding rotation of the rotor;

a powder feed part provided in a position of the
casing above the rotor, said powdef feed part opening
downwardly into the rotor accommodating part of thé casing;

a powder drop part provided in a position of the

15 casing under the rotor, said powder drop part opening
upwardly into the rotor accommodating part; and

at least one quantity-measuring recessed part formed
in the circumferential surface of the rotor, said-quantity—
measuring recessed part being adapted to-separately open

20 into the powder feed part and the powder drop part in
succession during the rotation of the rotor.

2. The quantitative powder feeder as claimed in
claim 1, wherein a carrier gas introducing passage is
provided which is adapted to communicate Qith the quantity-

25 measuring recessed part while the quantity-measuring
receséed part is opening into the pdwder drop part.

3. The quantitative powder  feeder as'claimed in

claim 1 or 2, wherein a cleaning gas introducing passage



substantial ty hem spherical in another enbodinent. Al so,- other forns of
curved surfaces can be enployed as Iong as 20 | oss of t ﬂlmmﬂm"mm ,”l
carrjer gas can be suppressed. Although'two or three quan & ﬂ
recessed parts 38 were provided in the above enbodi ments, t'he “nubb
guantity-measuring recessed parts 38 c be one or at Ieast f our |n other
enbodi nents not shown. 25 In the present invention, other forns of
quantitative powder feeders shown in Figs. 8 and 9 can be enpl oyed for

strictly effecthfig2t Réeppétend?dridbiChRst\sr PaS6aRCoPrHaBr PV OBt E@h t he

powder feed part and the powder drop part. 23 In the enbodi nept shown in
Fig. 8 tw quéﬁ?lFQapﬁﬁgsE?lﬁ@m?Qﬂkﬁﬁ&ﬁjﬂﬁ%Pt§h§8qH39Fh§YamE%ﬁ?ﬁ+n%f

symmetry at the axis 22 were i n.the surface

r ot at of the r tor
o The Y oror ' D3ebrsisht ppRt arhile ornd o myt FeahRring EaEassg s nas®
of the duanti . 4egsuLLAg, eceased RIS S10.OBRS KR! Aol PEopONELf oot par

27, the other quUantrty-measuring teces opens i rop part

30. A pressyrizgd- ?bgﬁePrﬁéé&dﬁ f@gulatlon passage 41 10 having one end
adapted to open into the I nside of

The quantltatlve powder feeder as claimed in
claim 1, wherein a pressure regulation passage is provided
which is adapted to communicate with the quantity-measuring .
recessed part while the quantity-measuring recessed part

10 has passed the powder drop part but has not yet opened into
the 'powder feed part.

5. The quantitative powder feeder as claimed in
claim 1 or 4, wherein a pressure regulation passage is
provided which is adapted to communicate with the quantity-

15 measuring recessed part while the quantity-measuring
recessed ﬁart has passed the powder feed part but has noq.
yet opened into the powder drop part.

6. The quantitaﬁive powder feeder as claimed in any
of claims 1 to 5, wherein at least two quantity-measuring

20 recessed parts arranged along a direction of rotation of
the rotor are formed in the circumferential surface of the
rotor, said quantity—measuring recessed parts each having a
substantially hemispherical or substantially

semiellipsoidal form.



sl eeve<is provided at one side (left side in Fig. 8) of the rotor 22. The
ot her end of the pressure regul ation passage 41 is connected to a '
pressurizer not shown so as to cause the pressure regul ation passage 41 to
continuously 15 have the sane gas pressygg as in the drop part 30. A

. vacuum si de pressure regul ati on passage 42‘'havi ng one end adapted to open
into the inside of the sleeve is provided at the other side (right side in

Fig. 8) of theQUANIITATIVE,ROBPRB, FERHEBf the pressure regul ation passage

42 is 20 connected to a gas aspirator ARSTRECOWN SO as to cause the
pressure regul ati on passage 42 to continuously have the sane gas pressure
as in the powder fedd gadr 22 athesmopabtsduir &ecms frig 0hb gessages 41, 42
are provided in positions such that they communicate with the quantity- 25
measuring receﬁé@uﬂéﬁre:%1Hév§ﬁ§f9é§sééi@h@g powddre figde ekt sErface Phat
havi ng passed the drop part 30, respectively, in the counterclaockw se
rotation of thé&heol@sSing 26 in airtight )o@kt ipmnt iThe iSAS IRGWEér ieeder of .

the above s%ru%}ure, th%. essuriéed-gidgdgresgyée‘g;¥¥géﬁg nRassage 41
opens i nto ¥ he PFEYHASEY WiEls Br PRYCFECERERPHET 1 38
. rotor and is provided with a powder drop part 30 positioned
under the rotor. At least one quantity-measuring recessed
part is formed in the slide surface of the rotor. 1In
accordance with the rotation of the rotor, the quanfity~
10 measuring recessed part comes to communicate with the
powder feed part, so that powder is fed from the powder
feed part into the quantity-measuring recessed part. When
the rotation is advanced, the quantity-measuring recessed
part comes to communicate with the powder drop part, so
15 that the powder drops_from the'quantity—measuring recessed
part through the powder drop part into a high-pressure part
19 arranged thereunder. These meﬁbers construct a
quantitative powder feeder which, even when a pressure
difference exists between the supply side and the suppligd
20 side, can effectively pfevent the éas flow and pressure
leak therebetween and can minimize the.amount_of carrier

gas used for feeding powder.

FIGURE 1



havi n§ passed the powder feed part 27 by the rotation of 5 the rotor 22, so
that the inside of the quantity-neasuring recessed part 38 is pressurized
to theréby have the sane pressure as in the drop part 30 with the result

t hat the high pressure of the drop part 30 can be stably namintained. On the
ot her hand, the vacuum side pressure regul.ation 10 passage 42 opens into
the quantity-neasuring recessed part 38 haylflng passed the powder drop part
30, so that high- pressure gas is caused to escape outside fromthe inside
of the quantity-neasuring recessed part 38 to thereby reduce the pressure
of the quantity-nmeasuring recessed part 38 15 wth the result that not
only is-the high pressure of the powder drop part 30 not detrinental to the
powder feed part 27 but also the flow of the atnospheric gas of the drop
part 30 into the pO\NderF’M'gd art 27 can be reduced. \Wen the high-pressure
gas di scharged outside "t Ugh the 20 vacuum side pressure regul ation
passage 42 and the aspirator nust have sone treatnent, it would be
appropriate to connect a suctioned gas treating d2Qice with specified
functions to the aspirator. In the enbodi nent sho in Fig. 9, tw
guantity- 25 neasuring recessed parts 38 arrangeggat deviated intervals

along the direction of rotation (i.e.,, along the gircunferential
direction) of the rotor ZQ_EELE_iELﬁEd_Tn l
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25 theé surface of the rotor 22 brought into sliding contact with the sl eeve
24. The sane carrier gas introducing passage 34 as in the first enbodi nent
is provided at one side (left side in Fig. 5 9) of the rotor 22, and a

cl edni ng gas introduci ng passage 43 and a cl eani ng gas di schargi ng passage
44 each having one end adapted to open into the inside of the sleeve are
provided at the other side (right side impjyg. 9) of the rotor 22. The

ot her end of the cleaning gas introducing 10 passage 43 is connected

t hrough a valve, etc. to a cleaning gas source not shown. The other end of
the cl eaning gas di schargi ng passage 44 is connected to a gas aspirator not
shown. These cl eaning gas introduci ng passage 43 and cl eani ng gas

di schargi ng passage 44 are arranged in 15 positions such that they

si nmul t aneousl y open | gggtg? guantity-measuring recessed part 38 having
passed the drop part "3 comuni cate with each other through the
quantity-neasuring recessed part 38 i'n the counterclockw se rotation of the
rotor 22. 20 In the quantitative powder feedeg of the above
structure, first, the cleaning gas introducing passage 43 opens into the
guantity-measuring recessed part 38 having a§

_‘/\’_




passed the.powder drop part 30 by the rotation of the rotor 22. Further
advance of the rotation of the rotor 22 causes 25 t he cl eani ng gas

di schar §i ng passage 44 to al so open thereinto. In this-instance,
causi ngcl eaning gas to flow through the cleaning gas introduci ng passage 43
into the quantity-neasuring recessed part- .38 and to be di scharged 26

t hrough the cl eani ng gas di schargi ng pass3yg 44 enabl es repl aci ng the

at nospheric gas of the powder drop part 30 which is remaining in the
guantity-measuring recessed part 38 by cleaning gas. The cl eani ng gas

di schargi ng passage 5 44 is held open for sonme tine after the sealing of

the cl eaning gas introducing passage 43 resulting from further advance of
the rotation of the rquﬁEZZ t hereby al so function as the above
vacuum si de pressure regutati on passage. 10 Figs. 4 to 9 enploy the
sanme nunerals for denoting the sane parts as in Figs. 1 to 3, and repeated
descriptions have been omtted. Al t80ugh the foregoi ng has described the
enbodi ments in which the present invention has been applied to the 15
apparatus for quantitatively feeding)a powdery solid
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catal ¥st .t© an ol efin vapor-phase polynerizer, it should naturally be
understood that the present invention can be advantageously applied by
virtue of its excellent quantity- measuring capability and/or air-tightness
mai Ntaining 20 capability to various fields not limted to those in which
there is a pressure difference between the feed side and the fed side and

I ncludi ng, for exanple, those in which thgy® is no pressure difference or
those in which it is needed to prevent any gas flow between the feed side

and 25 the fed side. 27 What is claimed is: 1. A quantitative powder
f eeder capabl e of fee?;n pzider by fixed amounts, which conprises: an
operating shaft capab ﬁéﬁ tating on its axis; 5 a rotor provided
integrally with the operating shaft; a casing having a rotor accommobdati ng
part adapted to accommxkug§th 7rotor, sai d r @qor accomodati ng part being
provided with an internal char surface arrganged in continuous contact
with a circunferential surfac the 10 rotpr while permtting sliding
rotati on of the rotqLs 15 ST | ' tA i on of the
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casi n§ above the rotor, said powder feed part opening downwardly into the
rotor accommodating part of the casing;, a powder drop part provided in a
positiofh of the 15 casing under the rotor, said powder drop part opening
upwardly into the rotor acconmodating part; and at |east one
quantity-neasuring recessed part formed in the circunferential surface of
the rotor, said quantity- measuring recessel part being adapted to
separately open 20 ' into the powder feed part and the powder drop part in

succession during the rotation of the rotor. 2. The quantitative powder
feeder as clai nmed iz}izgzi , Wherein a carrier gas introducing passage is
provi ded which is adapgeetl Yo conmuni @fe with the @&gntity- 25 measuri ng
recessed part while the quantity-neaswing recessed(part IS opening into
the powder drop part. 3. The_quantitati powder fleeder as clainmed in
claimi1 or 2, wherein a cleaf a \K§1KOdLCi &\l 28 and a
cl eani ng gas di schargi ng pasg r | deg NC r Hapted to
comunicate with the quajtit) | ece r \] e the
quantity-neasuring recesstd pss bp2fart but has
not yet opened into - g
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- 5 the'.powder feed part. 4. The quantitative powder feeder as clainmed in
cl.aim1, wherein a pressure regul ation passage is provided which is adapted
to copmlini cate- with the quantity-nmeasuring recessed part while the
quantity-neasuring recessed part 10 has passed the powder drop part but
has not yet opened into the powder feed part. 5. The quantitative powder
feeder as claimed inclaim1l or 4, wherei®%%h pressure regul ati on passage is
provi ded which is adapted to comunicate with the quantity- 15 measuring
recessed part while the quantity-measuring recessed part has passed the
powder feed part but hasgahot y opened into the powder drop part. 6. The
quantitative powder feedE% §;£§ained in any of clains 1 to 5, wherein at

| east two quantity-measuriifg 20 recessed parts arranged along a direction
of rotation of the rotor are formegzin the circuggerential surface of the
rotor, said quantity-nmeasuring recegsed parts each having a substantially

hem spheri cal or substantially sem elY~psoi dal fofm
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