APPARATUS FOR HOMOGENI ZI NG POADER [ 0000.5] Prior Art
[ 0001] - The present invention relates to an apparatus
for honogeni zi ng powder, in which the powder is then
di spensed into a container, such as a capsule or a
package. [0002] An apparatus for honpgeni zi ng powder
ABPARADUB FORMONMOGENIZING'HOWDEH that an agitator
nmechani sm for instance, is provided, having a
rotating agitator that plunges into the powder and is
rotated. By neans of the rotating agitator, the
t t is mde to break up so-called powder bridges.
[O@%M§C@”” pecially with very fine-grained powder
such as nedications or the like, it is still possible
for the powder to stick together and clunp. Moreover,
agitator mechanisns require a relatively | arge anount
[008¥1 ] Spmqeesent iDOORioB]relatbs amtmgprmratis foh bompgenting powo&)B]
The apparatus for honogeni zi ng powder according to the
whiidh88 bbdert18 theh igspeAstd afo AN AV, SublR aPi bafsuRIdr atpgaskage.
whil e having a sinple construction and bei ng
econom cal to manufacture, it enables reliable
honogeni zation of a powder. In particular, unwanted

[O@ggﬂ ol apé%pa ft% gtgllgggez?é{qg po‘ivﬂerﬁs&?r?cp u:?rgpl the prior ar%J such that
honog enlzatlon can be done in a way that makes for

an 9@?&}% THeARRIET FQ ARl drovided, havinga Friatéagsagitptor that plunges
particularly for medications or the |like. Moreover,

into He poovder amchis rotatedd Bytreehnk lo€ gielrbiating agiitdtére thersttempt is made to
powdered products, This is 1 attained according to the

brdala&g Rb-called povideabritifie. IRPAIvaL, éspecily MA@y Fiaé-Behined powder
powder

such as medications or the like, it is still possible for the powder to stick together and

clump. Moreover, agitator mechanisms require a relatively large amount of space.

[0002.5] Advantages of the Invention

[0003] The apparatus for homogenizing powder according to the invention has the
advantage over the prior art that while having a simple construction and being
economical to manufacture, it enables reliable homogenization of a powder. In
particular, unwanted powder concentrations can be broken up with a high degree of
process safety. In particular, homogenization can be done in a way that makes for very
gentle product handling, as is necessary particularly for medications or the like.

Moreover, the power can be adapted flexibly to different powdered products. This is



i ncludes a drive device and a honogeni zation unit. The

drive device noves the honogenization unit back and

forth at least in a horizontal direction. The

honogeni zati on unit includes many rod-shaped el enents,
, which plunge at least partway into a powder that is

atthi@ed BcJOEITRE &3MhE @hventibil s kit tHE apsarathis foh BofobMBRing powder
honogeni zation wunit, the rod-shaped el enents are

. | n .
inqfRAS S PREBAE ah s himofrdboh ARTTRL o B Stne
owder .in the |lateral .direction. The . r.od-.shaped

hoff B8R ato i el 35 RurtEa 4G o Pl SECRGP P B
direction. [0004] The dependent clains _show preferred

homegemastionuitgncipdes mamyciegishaped dleynrmty, wiveh plapgesat dpnstpartway
el ements preferably have a circular outer cross

inte @qtomalar thapistte bahvmegénjzed tThue by diecahsaof the dpvershdrhegehization
the cross section of the rod-shaped el enents to be

unfiVihk réd-sip@ky glefhis o8¢l vedbitRaad G61ed inQf h@FbaRP&Rction, so that
[ 0006] Al so preferably, the drive device includes an

th%oé%ﬁé@%@r}@% Roved R P the g??@%fin_méefa%r ARBon. The

erronmagneti c” nat vi brati on
le element is

l.ate . is nmovably. supported, .and the
rofiBipEa kPRI ey Uisn P Bren B ivof s e e et
between them a vertical gap is forned, in order upon
an actuation of the electronagnet to attract the pole
el ement by nmeans of magnetic force and to excite the
[0004fh rEttei dspempleat daimsshoivyprafiesred Tdfmement gf thezavémionuni t
is connected to the vibration plate and is noved back
and forth in the horizontal direction by the excited
vibration plate. 2 [0007] The vibration plate is

[O%ﬁzfﬁfquhﬁéhyﬂearemy pre Y hER dWfrcTBRBEtePErod! secfas!
Alternatively, it would also be possible for the cross section of the rod-shaped elements

to be oval or polygonal, such as hexagonal or octagonal.

[0006] Also preferably, the drive device includes an electromagnet and a vibration
plate, with a pole element of a ferromagnetic material. The vibration plate is movably
supported, and the pole element is disposed relative to the electromagnet such that
between them, a vertical gap is fofmed, in order upon an actuation of the electromagnet
to attract the pole element by means of magnetic force and to excite the vibration plate
to vibrate. The homogenization unit is connected to the vibration plate and is moved

back and forth in the horizontal direction by the excited vibration plate.




| eaf spring. A plurality of leaf springs are

advant ageously provided here, in particular four |eaf
springs, one on each corner of the vibration plate.
[0008] In an alternative enbodi nent of the invention,
the drive device includes a piezoelectric actuator or

[0@017&} UTiid vibratioh padtels preferabbwib@tdbhesuppometby @einsuT adldatt.one
[ 0009] Preferably, the rod-shaped el enents are

1eZ¥DREY CA (RFaBFRIf |lea¥§ﬁ%§gs%?@adﬁﬂﬁ§%ﬂ}ﬂé§?r§w%& Her@ in partlcular

pressure regi on that contains co dair
u ossible to -feed c | dlrectly |nto
o BARE 8peh Sagh Bt SRR Ralen s i g ot
conpressed air has the advantage in particul ar that
the flowability of the powder is inproved
significantly. The conpressed air should preferably be
[0Q(¥8) . InNinradternatiye ethbodimentefitheinyentidie thealyeakesied imludes a
shoul d not be too high, to prevent blow ng the powder
pieoelgctric Qothefor Al pieupiatit at@bloy fortrhe/il® e dehiogahizafon it
i ncludes a pressure chanber, in which a throttle
restriction is disposed. The throttle restriction
furnishes a uniforn1 distribution of the conpressed

IS j.acent. .t.0 0
(06 PRt e P iR SRRRFEOTAE R 8530, e
|nvent|on t he throttle restrlct|on is a block of a
CORNTRDSSHS Btk @ PEGSPULS E7gier BRECqmARY fompressed g5 His thyis possible to
enabl e fast and sinple repl acenent of the
feddcnompeessedair diveatlyi intoighe porvddrdhrouplo thegenillzabiso Thiminixing in of
an adapter is preferably di sposed between the drive
compwise ainighsttheadvantage in particular that the flowability of the powder is
improved significantly. The compressed air should preferably be dry. Moreover, the
pressure of the compressed air should not be too high, to prevent blowing the powder

away.

[0010] Also preferably, the homogenization unit includes a pressure chamber, in which
a throttle restriction is disposed. The throttle restriction furnishes a uniform
distribution of the compressed air among the small tubes disposed adjacent to one

another.

[0011] In a further preferred feature of the invention, the throttle restriction is a block

of a microporous, air-permeable material.



honogeni zation unit. The honogeni zation unit is
secured to and rel eased fromthe adapter. A fast
repl acenent of the apparatus for honbgenizi ng powder,
for exanple for a different powdered product, can
. thus be performed. The adapter furthernore preferably
(00123 o ey sised sithple eeplaRedenost the BOh3gedindioh whithranother
preferred enbodi nent of the invention, the rod-shaped

hoBlogEBMtHn BP0 EHtE s }?x'g?érébl% gﬁgﬁseh%gw{sﬁ ggfe i \ VG2 and the

ontheir free end, that 1Is, e en

| unged. i nt o e .powder.. The_openi ngs, may .b rovi de
hofp B Et sl B SRRt Ve P Bl oS
The s|lits can be enbodied as straight slits and/or as
adanipty ¢ faskreptasempt of e gAY fonhepogamizing B R stop gxample for
end of the small tubes that is plunged into the
a duidevdrirpowdepadaweduchmn tiousdepeirfoomed. | hhe asdptet fiotheohomi r
into the powder is achieved. [0014] If the openings

prefer@bgtasdicethpessal dif connkétons| its preferably have a
length that Is equivalent to approximately 1/3 the

circunference of the small tubes. The slits are
especially preferably offset from one another al ong

Ir erence, a ifferent. heights and, oriented

(03T Jf prAGor e e Rhndimep B Tas inedidh ks g tea eReiehs

honogeni zati gn of the powder can be_achieved if a
er@eg'gg &) Sragﬁ t@af E%Wa%%p%ﬁlgﬁ &8 thauctiesang, that isnen thepnd that

[0016] Al'so preferably, the rod-shaped el ements have
hagiplthgadanto the pgwier. The qpaningemigbe pravided|ie tiyt fosm of pointlike

rod- shaped el enents which are di sposed on the edge of
opértifgsvdnidfortak Slts. The slits can be embodied as straight slits and/or as curved
slits. By the provision of the openings on the end of the small tubes that is plunged into
the powder, improved and more-uniform introduction of air into the powder is

achieved.

[0014] If the openings are embodied as slits, the slits preferably have a length that is
equivalent to approximately 1/3 the circumference of the small tubes. The slits are
especially preferably offset from one another along the circumference, at different

heights and oriented in different directions.

[0015] Especially good homogenization of the powder can be achieved if a spacing of

adjacent rod-shaped elements is uniform.



pl ate are shorter than rod-shaped el enents farther

toward the mddle. As a result, an adaptation of the

honogeni zation unit, for instance to a tapering

contai ner, such as a funnel-shaped container, in

whi ch the powder is stored can be achieved. [0017] The
[001r6§! S&IRb prafsrabllyl thie rod-sheped cRarRaniake diffekaf &ngttsy Ih Barticular,

conjunction with a netering device for netering

thepl@ii\gﬂ% of IPHGhHESSA BentS Whithase GRPSU 8 t&reagg %g k@égggaﬁbﬁ

powder may for instance be a nedication
nce

ffe and so,..for.th.
ol 8 st B o g SRR Y PPl i Mg, (o gL on
machi nes %OOl? 5] Brief Descrlptlon of . the Draw ngs
ad§RA08] O e RIRG G B s BR1IBER WiriERETIE Cop@iner, such as a
invention wll be described in detail belowin
funnghphaped comainet, in whishdhepwwidss is dtored lan He ackiiengd: [ 0019]
Fig. 1 is a schematic, perspective view of an
apparatus for honogenizing powder in a first
exenpl ary embodi nent of the invention; [0020] Fig. 2

[0019] arhel p?é!!eﬁf mwaﬁlothls ‘d&dcé%ﬂéc?zﬁ%r ;ﬁ@@mw o C%Tﬁmc&on %htdh e

apparatus for honogeni zi hg powder; [0021

R 4 el R L, RSB £,
a vacuu fllllng wheel ; [0022] 4a- 4c show

POY/der TBRs 10y sipnce Pe 3 mediralnm s & f@@%ﬁﬁm asglougoifee, cocoa, and so
honmogeni zation unit; [OOZSJ Fig. 5is a schematic

forghe di¢nsa dlhe nventionfis aseldcmp@eai yzirelgrablypiartattling machineecond

[0017.5] Brief Description of the Drawings

[0018] Preferred exemplary embodiments of the invention will be described in detail

below in conjunction with the drawings. In the drawings:

[0019] Fig. 1 is a schematic, perspective view of an apparatus for homogenizing

powder in a first exemplary embodiment of the invention;

[0020] Fig. 2 is a view of the drive device, shown in Fig. 1, of the apparatus for

homogenizing powder;

[0021] Fig. 3 is a sectional view of the apparatus for homogenizing powder of Fig. 1,



exenpl ary enbodi nent of the invention, in conjunction
wth a vacuumfilling wheel; and [0024] Fig. 6 is a
per spective view of the apparatus shown in Fig. 5.
[0024. 5] Enbodi nents of the Invention [0025] Bel ow, an
apparatus 1 for honogeni zi ng powder will be descri bed
whlcfh "Wekél in doRjuntesiwithla vachin FllirpweRad;ary enbodi ment  of
the invention, in conjunction with Figs. 1 through 4.
As shown in Fig. 1, the apparatus 1 for honobgeni zi ng
powder includes two parts, nanmely a honogeni zati on

ht..2 gnd a,drive device T, ho ni z
104 i I RSV ol e ol s rbieped PR ahehorogehization
dlsposed in the vertical direction. As Fig. 1 shows,
uniyo rows side by side of rod-shaped el enents 4 are
provi ded. Adjacent rod-shaped elenents in each row
have the sane spacing fromone another. The two rows
are offset fromone another. The rod-shaped el enents 4

[0G238 FHBM al sohérbatidWREtiorh@ Vidinl ofl ahdnhd@p@nizfti dpPh@HBhn 4Gecond
As seen part|cularly in Fig. 4c, which is a

excﬂrﬁ dl e gi?mfn‘{t' &%é:)fnv&ﬁﬁ)nr o Ogg'fagg& GHRRA f: lé‘n fi tllgl‘% wheel;

ement s are’e as snal
¥nth a mall 4a and a passage oriented in the
ongi tudi nal direction. Also, many slits 4c are

di sposed on the free end of the rod-shaped el enments 4.

Many slits 4c are also disposed on the free end of

t he rod-shaped elenents 4. The slits 4c connect the
[0424$ dage 4l resspetteveout s iofl theapparats shaws elpigds.el enent s.

Fig. 4a shows a schematic overview of a rod-shaped

el ement 4; Fig. 4b shows a detail of the rod-shaped

el ement .

[0024.5] Embodiments of the Invention

[0025] Below, an apparatus 1 for homogenizing powder will be described in detail in
terms of a first exemplary embodiment of the invention, in conjunction with Figs. 1
through 4. As shown in Fig. 1, the apparatus 1 for homogenizing powder includes two
parts, namely a homogenization upit 2 and a drive device 3. The homogenization unit 2
includes many rod-shaped elements 4, which are disposed in the vertical direction. As
Fig. 1 shows, two rows side by side of rod-shaped elements 4 are provided. Adjacent
rod-shaped elements in each row have the same spacing from one another. The two
rows are offset from one another. The rod-shaped elements 4 are shown in further
detail in Figs. 4a through 4c. As seen particularly in Fig. 4c, which is a perspective

view of one rod-shaped element 4, the rod-shaped elements 4 are embodied as small



[ 0026] The honogeni zation unit 2 further includes a
housing 7, in which a pressure chanber 5 is disposed.
In the pressure chanber 5, there is a throttle
restriction 6, which is made froma m croporous,
air-pernmeable material. The throttle restriction 6 is

tutsbis SWik @ Gvalll 4aeeidlaypasgt beamted innthe Nehgltu@walldife2€ibh.ORlsoPmany
the rod-shaped elements 4 (see Fig. 1). As a result,

sh’tsMc%@é"d@ﬁos@H SH eI £&k dlyRdr (L ORALH lé}hé § gd Mzﬁ}f%h{s% are

rod-shaped elenents 4 has an e cessi vel
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rough which conpressed air is fed. 0027] The drive
Pa%fé%? élétosthe RHtsids qféheswéva%amﬁl alerpents ide- Wsfa seheynatic
includes a centrally disposed el ectromagnet 10 and a
overvievaof aredpthapes damenttds Fig. gbiskows adetatl of the rodiskansdletement.
element 12 is secured to the vibration plate 11 and is
oriented in the direction of the electromagnet 10. As
Fig. 2 shows, which is a view from behind of the drive
(0GR B8 Fo eé‘eié%a%%“%‘ﬁ% b pintRIgks § PR 315 3"’%@%@?&%@
chfﬁgﬁeerSI 18 ﬁ%&gos?egif ‘i? eepdfélﬁ%grlgsc& §e§1 gh‘%ﬁ/ Ysln%? e}/ {;rg:l%]]%rrp 6aWhICh
i f _springs 13. As can be seen fromFig , two |eaf
1s @5&3 %@ allglcaqr@rwss f%@@anfaﬁ legnlpriglatlbe élprogkcre%}fwtﬂcm is
vibration plate 11. 7 [0028] An adapter 15 with a
disposedrdiresdyiupttreampnrtbe flowrdinegtion ofithegodisbamdedenumts #ésee Fig.
drive device 3. The adapter 15 is connected to the
1).vAbaa¢sul)it phiabeprkientédithat ¢orhpressed pie fed MediheRod-khdpas cRkhents
opening 18 that is- provided with a thread. By neans

4 HAb ab EJ(C%SQQ&? i predsie. NORRLGEEIE @hérﬁﬂer%i’tthgh&ﬁﬂgaﬁzatlon unit

secured to the adapter 15"by means screw

2 furthermore has a communicating opening 9, through which compressed air is fed.

[0027] The drive device 3, which is shown in the lower part of Fig. 1, includes a
centrally disposed electromagnet 10 and a vibration plate 11 with a pole element 12.
The pole element 12 is secured to the vibration plate 11 and is oriented in the direction
of the electromagnet 10. As Fig. 2 shows, which is a view from behind of the drive
device 3 shown in Fig. 1, a vertical gap 17 is formed between the pole element 12 and
the electromagnet 10. The vibration plate 11 is suspended vibratably from a housing 14
of the drive device 3 by means of four leaf springs 13. As can be seen from Fig. 1, two

leaf springs 13 are disposed on each lateral end of the vibration plate 11.



el ement 8. The screw el enent 8 has a | arge engagenent
region, so that securing and releasing the

honogeni zation unit 2 to and fromthe drive device 3
can be done by hand. Wth the aid of the adapter-15,
a drive device 3 can therefore be used for many

[owgq f &f 8fdptdAF0GENS é@fhgfegseurarﬂe%nnmbﬁh 6GRAsH alsb@&h%ﬁqﬁe
sinmply and quickly 029] Fig. 3 shows a use of the
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includes a filling wheel 23 with four neterin
thechpapagepizaaryunipd jgan beisecyred to the adaptie hS By mm@fg@cww
apart uniformy fromone another on the circunference
elenfent Bie The bdrewglontee B ha8a 1drgd érigagemértecgied, 8o ithey securing and
chanbers is effected by nmeans of a curved

relbRARI tRE BEHUEShiZAdh ARit2T0 aBY frodSibe dale eaweé 3 LAEHP AWy,
and evacuation is effected by neans of an overpressure

el ¥oly U e
aJBeS pen gh%gidlokﬂ%é ﬁaﬁiep?S Oacégh\%@a&eglec%? ?gltﬁje v\gtfo e%;ealee& Yor many
ied on conveyo elt. 28. el 23

aifFes R oGO im i SevFish coh % HeBlaCe BRI r | ven
by a drive nechanism not shown. Filling an individua
nmetering chanber of the filling wheel 23 is effected
such that in the position marked Pos. 1 of the

[0029] diig.rBgshohanthse of the, apparatus d esfphemsentdni ia agaoem fillthg wheel
since the netering chanber is in comunication with

211 IT8e VARRAPARRS WiRel PUineMdéPa tabBrif ﬁlp@f er PO QhidhS
asplrated into the netering cha 4b Filters are

po@ﬁé@%ﬁ i2th Bé@i}g&ﬁécgg]cfg 8?%{31‘1‘@%5\%}?% %uﬁi%%ﬁéﬁéggé r1]1%cludes a

ﬁlllng I?ee?bg t%dfo metenng chambers 24a, 24b, 24¢ and 24d, which are spaced

apart uniformly from one another on the circumference of the filling wheel 23. Filling
the metering chambers is effected.by means of a curved underpressure region 25, by
aspiration of the powder, and evacuation is effected by means of an overpressure region
26, by forcing out with the aid of gravity. Dispensing is done into containers 27, which
are supplied on a conveyor belt 28. The filling wheel 23 rotates in the direction of the
arrow R and is driven by a drive rrlechanism, not shown. Filling an individual metering
chamber of the filling wheel 23 is effected such that in the position marked Pos. 1 of the
metering chamber 24b, an underpressure is generated, since the metering chamber is in
communication with the underpressure region 25. In the process, powder is aspirated

into the metering chamber 24b. Filters are disposed on the bottom of each of the



frombeing aspirated into the underpressure region 25.
The filling wheel 23 rotates onward to position 2
(Pos. 2), in which the nmetering chanber is still in
conmuni cation w th the underpressure region 25. In
position 3 (Pos. 3), the netering chanber then

mdlﬁmglﬂuaﬁ@EtSQ%/J 24p, DhearV2Id (e 18 pr&@hOthe A6pir3d pdvider
t he pomder 20a netered in the net eri ng chanber is

fronPb&REa téafln{ol}ﬁ? ﬁﬁ%&ﬁﬂe% fS*ﬂ 5. Tha fflﬂ’?g gl{'l@éi 83 §otates

the e a uati on € neterl anber |

r ei nf ar c. Y er ed
onfftf o Hosfin 2/ eHH 2 hbinich e T GirbHRRRERS ofT it ifigpipation
To enable netering that is as fast and precise as
withdhe ppdesprepsyge [s8ieyY- dp pasitien 3 (Bosy A b dlasmetgring chamber then
honogeneously as possible in the supply chanber 21.
comiugidates avithathe edetpyessure aegiorn 6, tsh éhad fsgroatdes 20a wktetdudn the
i nvention. The rod-shaped el enents 4 of the
mdi@inpadambat is Forcedbiit of iy metéﬁﬂ%ﬂ gt (MY prdtess, tHteevacuation
powder 20 |located in the supply charrber 2. The drive
o e TR0 S Thp PRt B ter 20 then
the.ro shaped el enents 4, which
droaﬂs lr%ﬂg\fem@/%e???ﬁsggogﬂf%rlgc?oss section and are
enbodi ed as small tubes, product concentrations,
whi ch can occur particularly at the surface of the
powder in the supply chanber 22, are broken up. At
[0436¢ Toegnableimetcriagthot Bos &bt aid presisaasposfible, thetpomuigh2@ ast
rod- shaped el enents 4, enbodied as small tubes, into
be blesert@utiemogéheotily @SJFJYBSIHTQIHQK@W anahtef 21 hehpassagRed by

4b and through the slits 4c aresult of this
mem e g@)a%tuéﬁ PRPIHRIR A Bh! ; Thé R {Haﬁ&@aéﬁlkﬁtx 4%r tl]iehe
I'S | nprove |gn| I cant resul

of . the

hmingg é'gﬁgllglegltplt?nare plunged 8 ay 1nt% the powgerezo 10cafed & ythe supply
chamber 22. The drive device 3 moves the homogenization unit 2 back and forth
horizontally in the direction of the double arrow A. By means of the rod-shaped
elements 4, which all have a circular outer cross section and are embodied as small
tubes, product concentrations, which can occur particularly at the surface of the powder
in the supply chamber 22, are broken up. At the same time, compressed air is also fed
through the rod-shaped elements 4, embodied as small tubes, into the powder 20
through the exposed end of the passage 4b and through the slits 4c. As a result of this
mixing in of compressed air, the flowability of the powder 20 is improved significantly.
As a result, the homogenization of the powder 20 is done in a way that is especially

gentle to the product.



gentle to the product. 9 [0031 ] By neans of the
honogeni zati on apparatus 1 according to the invention,
the nost uniform possible introduction of vibrationa
energy into the powder 20 can thus be attained. This
 further reinforces the breaking up of unwanted powder
concentrations, especially at the surface. [0032]
Bel ow, in conjunction with Figs. 5 and 6, an apparatus
[0%3 IEI Oé){ &%&%Qﬁﬂh&h&ﬁ?ge%%% a a!rz!ltu? £ P%?&ngoe%e'iﬂvepﬁo?, the
etall, 1n terns of a seco exenplary enbodi nent o
the ..invention. Elenent hat e the sa or .ar
st QB T 1 ORIGHEn oF st elional ReEsy ipip 1iRROWISAD can thus be
reference nunerals as in the first exenplar )
attaingd df e Aerther ognfrceaheshresliing wp P gpwatted prwdes sancentrations,
for honogeni zi ng powder is essentially equivalent to
espicbmlly iahthelserfhder st exenpl ary enbodi nent. Unli ke the
first exenplary enbodinent, however, the apparatus 1
for honogeni zi ng powder in the second exenplary
enbodi nent has rod-shaped el enents 4 whi ch have

o BB SR i S i
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. the outer circunference of the filling wheel 23. As a

inviegten. t Elemigats that ashitip seme er @rﬁém%lonalbat%e lsemerargadengified by the
pl unge nore deeply into the powder 20 than in the

sampx eafpeareynuandad asrenthe fidierermplaiynembdiddémend- shaped
elements 4 are enbodi ed as small tubes and are
provided with openings in the formof slits; the slits
are formed at | east

[0033] As shown in Fig. 5, the apparatus 1 for homogenizing powder is essentially

equivalent to that in the first exemplary embodiment. Unlike the first exemplary
embodiment, however, the apparatus 1 for homogenizing powder in the second
exemplary embodiment has rod-shaped elements 4 which have different lengths L1, L2,
L3. As seen particularly in Fig. 5, the lengths of the individual rod-shaped elements 4
are each selected such that they adapt to the tapering shape of the supply chamber 24
and to the outer circumference of the filling wheel 23. As a result, the rod-shaped
elements 4 can be made to plunge more deeply into the powder 20 than in the
exemplary embodiment. Once again, the rod-shaped elements 4 are embodied as small
tubes and are provided with openings in the form of slits; the slits are formed at least
over the region of the rod-shaped elements 4 that has plunged into the powder 20. The

homogenization unit 2 is again driven back and forth in the horizontal direction in the

10



over the region of the rod-shaped el ements 4 that has
pl unged into the powder 20. The honobgeni zation unit 2
is again driven back and forth in the horizontal
direction in the 10 direction of the double arrow A by
~the drive device 3. The path of notion of the
dire QTR adutddarbi 1A btheieive ideded 8 OTh@path ol enool OF thes
relatively short, to avoid damage to the rod-shaped
I r. i . r
hoffg B R tolti6 hE SRR S vl GG S MR IRR B ol garmage
3 i reoyer e died as a..double filling wheel, so
to fi spsHARsH S Lerisset ot RaTRH Bith e SUpRly CLBHbE For o 27
can be filled wth netered powder 20a. This doubl es
the capacity of the filling machine. Otherwise, this
exenpl ary enbodi nent is equivalent to the first
[0634¢ e eamybeesetioftonelfip, 6,lne filiap vitieel 23dis sworegiter embbddied aod
can be referred to. [0035] It should be noted that the
dotsle Viflirewhée®, s3.thdtQimalkdnebitgy AR MwR R RAIHERM Bcan be filled

descri bed, can al so be enbodi ed such that the
: [ ' Ut i . E .
will YIRGRR AL T ks oo Y BibalP o BORIAANATAD OYrise
.pref erabl erpendi cular to.o anot her. | .hi s
thif Xt E; o TG & v alcn 1 18 HreRGmP A eodment,so that the
different directions to be executed successively, or
degciptiom thepend cen bereferendstoof notion to overl ap,
resulting in a circular or oval notion. 11 Clains 1.
An apparatus for honogeni zi ng powder (20), including a
drive device (3) and a
[0035] It should be noted that the drive device 3, for all the exemplary embodiments
described, can also be embodied such that the homogenization unit 2 is moved back and
forth in two different directions. The devices then are especially preferably
perpendicular to one another. In this respect it is possible for the motion in two

different directions to be executed successively, or for the two directions of motion to

overlap, resulting in a circular or oval motion.
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honogeni zation unit (2), wherein the drive device (3)
nmoves the honogeni zation unit (2) back and forth in
at |l east a horizontal direction (A), and wherein the
honogeni zation unit (2) includes nmany substantially
vertically disposed rod-shaped elenents (4) which
Clngynge at least partway into a powder (20) to be
ohogeni zed, characterized in that the rod-shaped
el enents (4) are enbodied as small tubes, and the
rod- shaped el enents (4) communicate with a pressure
region (5), in order to feed conpressed air into the
1. AR aRRaratys 5y homogeniging poyysw(P ) ineluding 2HETE Awireid) aad &i m 1,
characterized in that the rod-shaped el enments (4)
hoegpaization unit (), sthergin therdrive dsxise Sempyes the h@mogEhigatisp peit at us
as defined by one of the foregoing clains,
(2)bhdkraad fozth izt tbast  horirattaltdivectionl (A )yand cderieipehe( 3) i ncl udes
an el ectromagnet (10) and a vibration plate (11) with
ho@ogenization ehie@eintluded Rpnyodubdtatidlyveticelyidps¥ed ©d-sladped and
the vibration plate (11) is vibratably supported, and
ele@Bntagd) Fhicinge hfidashiRbtWRRROlHOWRR (D) BIb8 RBRsgehile) and
the el ectromagnet (10) is fornmed, in order upon an

chacheriadd iR haQthe bl ShaBddfelRERE BRlembddbd ot nfDidel Gnd NE
vi bration plate (11) to vibrating, and the

o B0 0 Lo SPABRSLA Sl o

coftes&CHirghth 2R Powddr LRt the pressure region includes a
pressure chanber 25? i n the honogeni zation unit (2),

and a throttle restriction (6) is disposed in the
pressure chanber (5) and assures a uniform

2. ﬂ{esa%lgalra Létals &)e%ne?({ bytcpalem 1, characterized in that the rod-shaped elements

(4) have a circular outer cross section.

3. The apparatus as defined by one of the foregoing claims, characterized in that the
drive device (3) includes an electromagnet (10) and a vibration plate (11) with a pole
element (12) of ferromagnetic material, and the vibration plate (11) is vibratably
supported, and an axial gap (17) between the pole element (12) and the electromagnet
(10) is formed, in order upon an actuation of the electromagnet (10) to excite the
vibration plate (11) to vibrating, and the homogenization unit (2) is connected to the

vibration plate (11).
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conpressed air into the rod-shaped el enments (4) and
throttles the pressure of the conpressed air to a
predeterm ned val ue. 5. The apparatus as defined by
claim4, characterized in that the throttle
restriction (6) 1is a block of a m croporous,
air-perneable material. 6. The apparatus as defined by
one of the foregoing clains, characterized in that an
adapter (15) is disposed between the drive device (3)
and t he honogeni zation unit (2), in order to enable
npl e repl acenent of the honpbgeni zation unit (2). 7.
4. W@Pmﬁaéﬁgleda@ e il rfberagisrizon® tot the prepsies regionand 4
t hrough 6, characterized in that the rod-shaped
lncadeqmmssurf opmbariy) i Geiheroggizakipn wnif@sand g yisotieresiriction
openings, in particular many slits (4c), on their
(6)fiy dosd dh th@presFire clrpyberr(d)t and amsregkadnifomudisiybutibmofither ,
characterized in that the slits (4c) have a length
compressél dirSinte gigiradashaet clemera(@y adithiretia| tye ptésdir@of the
circunference of the rod-shaped elenents (4). 9. The

coRRERIiUG a pRddkehineedildy one of the foregoing clains,
characterized in that a spacing of rod-shaped
el enents (4) adjacent to one another is uniform 13

5. The apparatus as defined by claim 4, characterized in that the throttle restriction (6)

is a block of a microporous, air-permeable material.

6. The apparatus as defined by one of the foregoing claims, characterized in that an
adapter (15) is disposed between the drive device (3) and the homogenization unit (2),

in order to enable simple replacement of the homogenization unit (2).

7. The apparatus as defined by one of claims 1, and 4 through 6, characterized in that the
rod-shaped elements (4) embodied as small tubes have many openings, in particular

many slits (4¢), on their free end.
8. The apparatus as defined by claim 7, characterized in
that the slits (4c) have a length which is equivalent to approximately 1/3 a

circumference of the rod-shaped elements (4).

9. The apparatus as defined by one of the foregoing claims, characterized in that a

spacing of rod-shaped elements (4) adjacent to one another is uniform.
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