Art [0001] The present invention relates to an
apparatus for honogeni zi ng powder, in which th
powder is then dispensed into a container, such agza teblo3
capsul e or a package. [0002] An apparatus for

QR HIBMOGENIZINChP@WDIEROM t he prior art, such
that an agitator mechanism for instance, is
provi ded, having a rotating agitator that plunges
into the powder and is rotated. By neans of the
[00003Y iPfigr Agi tator, the attenpt is nade to break up
so-cal l ed powder bridges. However, especially with
very fine-grained powder such as nedications or the
like, it is still possible for the powder to stick
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t . nvention [0003] ,The apparatus .for
WS A 8 tnch po el Snis oD s B B Phckebt e
advant age over the prior art that while having a
sinpl e construction and being econonmical to

ufacture, |t enables reliable honobgenization of a
[‘@@@d éP.aPﬂ’%ﬁamsp%F boraQReizing pRWAF B knseviErsr the prewat suahithis
can he broken up with a high degree of process
ag agiigioy meghaniseys for énsfagee, et having aomtatingn agigtod §neplnges
_away that nmakes for very gentle product handling, as
intesthe pewdas and/ispefpted. cBY mehns off dre rotetingagition shemttetnpeis riaketo
Mor eover, the power can be adapted flexibly to
brgilf fresoeqaileppawdier buldges.odoetvsr, edfecially with very fine-grained powder

| ~ APPARATUS FOR HOMOGEN ZI NG POADER [ 0000. 5] P'ri or .

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 homoggnizing 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



attai ned according to the invention in that the
apparatus for honogeni zing powder includes a drive
devi ce and a honogeni zation unit. The drive device
noves the honogenization unit back and forth at | east
it., a horizontal direction, The honopgenization unit
altmudd rdegding fythe ovestimpe thaethe apmtasys fatticatogpliking gowder

| east partway into a powder that is to be

invhiege diieetdvicd hndsa lymapeningion funit NEhdrivé @Bvice moves the
honogeni zation wunit, the rod-shaped el enents are
homygatiAackurdd b clf &id frth Bt 18ashRra eaARS ddbdiRA! iTRO, SO
that the rod-shaped el enents are noved through the
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el ements are disposed essentially in the ve
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i TP PG moved fouef Hispaghiian T iviaet digstedy 1

06], Al so preferab)]y, the drive device includes an

r‘{éﬁ?@@’ StRaREAradispose sEﬁ“Hi‘lfyo‘H thejegical diggeton. a pol e

el ement of a ferromagnetic material. The vibration
plate is novably supported, and the pole elenent is
di sposed rel ative to the el ectromagnet such that
(98t hdbndaprrdent daips shove atefegap rafigemernelthe inwersioder upon
an actuation of the electromagnet to attract the pole
el enent by nmeans of magnetic force and to excite the
vibration plate to vibrate, The honpgeni zation unit

(0085 Dhaediskabet eleiizats prdieratily baveplcatwWaraouttr c®symvesh. back
and forth in the horizontal direction by the excited

Alteinatistelyd it woluRE dtso b2 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 formed, 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.



FO0071 The vibration plate is preferably vibratably
supported by neans of at |east one |leaf spring. A
plurality of |eaf springs are advantageously provided
here, in particular four |eaf springs, one on each
corner of the vibration plate. [0008] In an
(@007 & Tha vibvatioe plateds pefdratdf vibhaablynvgmiricd by mehe of bi lé@t one
device includes a piezoelectric actuator or pneunatic
la¢ sprago A flanlityoy leafsptings hoabgengcoadly provided here, ih BRE]lar
Preferably, the rod-shaped el enents are enbodi ed as
fauradal siritl € Snetifleack osaRHYf ¢l Ebrfidnplate Pr €SSUr € regi on
that contains conpressed air. It is thus possible to
feed conpressed air directly into the powder through
the small tubes. This mxing in of conpressed air has
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prevent bl owi ng the powder away. [00101 Al so
preferably, the honbgenization unit includes a

ur.e ch er,.in ich athrottle restriction is
[@Ogﬁgﬁéﬁ?"%ﬁﬁﬂgpﬂ'ﬁwﬁﬂ \é\fg?lé’étf e &by e‘g Hrsmadiakes andini f or m
di stribution of the conpressed air anong the small
cPBERICcHT WHB & BEFsHE 5aioR that eprimies copmersirdialr. [0 thi pessibls to
further preferred feature of the invention, the
faep comprewsed ais dirgodly insp the powdesitrekeh thé smalhtubeso Jsoniging in of
air-perneable material. "# [00 t2] To -enable fast and
cefiprpised piepdsalccadvantagsfin piréciiortioyg dwi floatabiity efithd pdoyder is
anot her
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, an adapter is preferably di sposed
bet ween the drive device and the honbgenization unit,
The honopgeni zation unit is secured to and rel eased
fromthe adapter. !k fast replacenment of the
apparatus for honogeni zing powder, for exanple for a
[eN121 dioenablplaviched sithgd lactmentatithd o gbizpoh fueit bR ahothehe
adapter furthernore preferably has a conpressed air
hoongeathiianunit, 80ddaptet 13 peeférbbly Bigpospd BitREdnaR @R BER the
of the invention, the rod-shaped el enents enbodi ed as

heegdniZatidiesith ahe hoMmbyentRes BEISs YRukd &) dndirél8Re®R6n thhat
is, on the end that has plunged into the powder. The
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openi ngs and/or as sli The slits ca as
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provi st on e odpeni ngs on end o

pIe?é?ﬁﬁyﬁ;ﬂ f)co. reQ%e?ggEégﬁthﬁo%. t he powder, inproved and

nore-uni fornrin on of air into the powder is
achi eved. [0014] If the openings are enbodi ed as
slits, the slits preferably have a length that is

jvalent to oxi nat el /3 the cjrcunference of
(B Lo BR bodrept e Pvenduchaaiphred pimanh
oLfiet froH1one anot her along the circunference, at
epgpediedas gall fbeghave mpny opsmings o Hheir fregl prd; éhagist on the end that
directions. [00151 Especially good honogeni zati on of
hasipdungedvinéa the aewdes. Abherenings npy be prpeidédiig tesf forradf pawstike
rod- shaped elenments is uniform 4 [00161 Al so
opsnisige preeddryas shithe Theoditsdaa pe dmbddisrmastsgaibtstitscind/bessantved
| engths. In particular,
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.



the | engths of rod-shaped el ements which are di sposed
on the edge of the vibration plate are shorter than
rod- shaped el enents farther toward the mddle. As a
result, an adaptation of the honobgenization unit, for
instance to a tapering container, such as a

[F0u A éllsoghefprebly atbartodishared clemewdyhate diffeeqosnges. iSpasticalagd
can be achieved. [00"71 The present invention is used
tied@pdisal tod-shamti @leadehy whithGaddiskveéd Githe ¥gkedf he viBRAtRAI N
device for netering powder into vessels, such as
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a nedi cation, or a food, such as flour, coffee" cocoa,
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preferably in bottling machines. [0
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enbodi ments o e I hvehtion w escribed in
detail below in conjunction with the drawi ngs. n the
drawi ngs: [00191 Fig. | is a schematic, perspective

L ew-of an aratus for ho eni zin powder in a
PP rRemrstar YR e hismec ay ol p s erion wovh
Fi g. i.s a view of the drive devjice, shown in Fig. 1,
ms‘ifg%ievafﬁ5%%?%%&9@%8%@%!82%%asgfaméqs;or frsdie T g.
3 1s a sectional view of the apparatus for
PHYID G Y iipspnpolscreedsatippgpr a food, spclas Beur; eoffge.agcqanand so
conjunction with a vacuum filling wheel; [0022] Figs.
forty. Heneptboninyention issused especidly raefeiobly dmiqsding elaclinest  of
t he honogeni zation unit;

[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,



[0023] Fig. 5is a schematic sectional view of a
honogeni zi ng apparatus in a second exenplary

enbodi ment of the invention, in conjunction with a
vacuum filling wheel; and [0024] Fig. 6 is a

per spective view of the apparatus shown in Fig. 5.
wWhghadused irkiopattivenyish ofactine fillingevheelon [ 0025] Bel ow, an

apparatus | for honogeni zi ng powder will be descri bed
in detail in ternms of a first exenplary enbodi nent of
the invention, in conjunction wth Figs. | through 4.
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powder includes two parts, namely a honogeni zat'i on
ubipi t 2 and a drive device 3. The honpgeni zation unit 2
i ncl udes many rod-shaped el enents 4, which are

di sposed in the vertical direction. As Fig. | shows,
two rows side by side of rod-shaped el enents 4 are

Vide ' nt_ . .rod-sha elements in each row
RS oo AR o5 S Rl AD ot e Pt
are. offset .fr ne anot her. The. rod-shaped ements 4
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seen particularly in"Fig. 4c, which is a
al@Erspective vi ew of one rod-shaped el enent 4, the
rod- shaped el enents 4 are enbodied as snmall 6 tubes,
with a wall 4a and a passage oriented in the
| ongi tudinal direction, Also, many slits 4c are
[(§4}p Biged isgrperspective aiswend thegbparhies slovndhEigedl el enents 4.
Many slits 4c are also disposed on the free end of
the rod-shaped el enments 4. The slits 4c connect the
passage 417 to the outside of the rod-shaped el enents.
[(BR4 5] Zambshiowstsaf theliereatior

[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 unit 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



overview of a rod-shaped elenment 4; Fig. 4b shows a
detail of the rod-shaped elenent. [0026] The

honogeni zation unit 2 further includes a housing 7, in
whi ch a pressure chanber 5 is disposed, In the
pressure chanber 5, there is a throttle restriction 6,
twtfa, 6hith d WallRGad hpadh@ JHeRle® ROMO Whgindidal BRERBRAOAR, many
material. The throttle restriction 6 is disposed
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rod- shaped el enents 4 (see Fig. a resu
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includes a centrally disposed el ectromagnet 10 and a
vibration plate I | with a pole elenent 12. The pole
elgnent 12 is secured to the vibration plate I | and
[§026]n  heheraegenigatiomany 2 fugher sisludes a havaing 7 elgtwhighergpressure 0.
As Fig: 2 shows, which is a view from behind of the
chanbgeS isglispogsd. Bn i preasurechringer 51 thege iy e thrptlakestyimporld, which
formed between the pole elenent 12 and the
isghasle tiroonagiveepotcss, difermedbteanatentel plk trdttlelrestsctinmspiended
vi bratably froma housing 14 of the drive device 3 by
dispasad dipdctlf opstrehreah tlepitdwdigectiGh, ofthe e@iRshhpedsdaientsrd0@te Fig.
Fig. 1, two leaf s>prings 13 are disposed on each

1). Aer mbulgitdaobe froeented bifad t oropteREBdiefed Into Yhe[r0@ B bed¥lements
adapter 15 with a conpressed air connection lit is
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is connected to the vibration plate 11, and in its
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a thread. By neans of this dpening,

[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.



t he honogeni zation unit 2 can be secured to the
adapter 15 by neans of a screw elenent S. The screw
el enent 8 has a | arge engagenent region, so that
securing and releasing the honbgenization unit 2 to
and fromthe drive device 3 can be done by hand. Wth
(@028] ainchdaftertlieviticaqtmpresidd, airaoiidctien helw hise didp@adion the
therefore be used for many different honogeni zati on
dtivd desice BhiThhaduprer beisrcopleare ¢b b MPraioRpRltedUi &6l i¥ its upper
[0029] Fig. 3 shows a use of the apparatus i of the
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filling wheel 21 includes a tapering supply chanber
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di sposed. The vacuum filling wheel I nc

eltefnleﬁt'Sr.] 2 ﬁ'@\kf \?\E e §llildsfa%fgcé%td§e'}ﬂeﬂgre§1g§ ?ﬁazft%ﬂlﬁn%%ﬁb

24c an are sp apart uni

E L T N i
AR PR e

ans of. an over su |on rcing out
AT R e ton S i) iSRS SRR o
containers 27, which are supplled on a conveyor belt
28. The filling wheel 23 rotates in the direction of

the arrow R and is driver. by it drive mechani sm not
[A9RJInLe. Fphamisgpsapt thaerpetaths dlof thstieveniien inahvaeer fiding whesl
filling wheel 23 is effected such that in the position
2 hrafieedcwros filling wfhe¢l 3é inchmelees aperingtsapdie chagvbr 2231 which
underpressure is generated, since the netering chanber
péveder R0 thavimbe disiehsed isditgosédd €Chy vakenprfdEsgwReet 2Dinold &%
In the process, powder is aspirated into the netering
filtingrdhes] 22 4dith fhid rhe@érigahenbirs PRSBIb, 00t dnd @4 oiHieAr®fpaced

each of the $
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 mechanism, 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



net eri ng chanbers 24a, 24b, 24c and 24d, in order to
prevent the aspirated powder from being 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 conmunication wth the

metedeg paahstsda 124y 20 a2524d, th RESitd prevendthe ReSirated)powliéte
net eri ng chanber then comrunicates with the

froMmee iz QSHALed kit SHeQid&Bressufe fefigh 23 MenRunEleh2Pas ARi&r ed
in the netering chanber is forced out the nmetering
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net eri ng chanber |s further reinforced by gravit
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The drive device 3 noves the honpbgenization unit 2

digatRtoAfPnREE B> ahdhovadhfid By in the direction of the
doubl e arrow A. By neans of the rod-shaped elenents
4, which all have a circular outer cross section and
are enbodi ed as small tubes, product concentrations,

[ORB@]cTho exahleguatermgphat id asdsaadpredisetal posibld, deeontiert 2anust
powder in the supply chanber 22, are broken up. At

bg freses@ashomogaeowshnspessiddinahe supplyahaabe 8t Thik iscuttgined bye
rod- shaped el enents 4, enbodied as small tubes, into

medie op thedpparatll 1 dththolugentiohe Texpdshipee Bdmahts e tHassage
4b and through the slits 4e. As a result of this
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powder 20 is inproved significantly.
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.



As a result, the honogenization of the powder 20 is
done in a. way that is especially gentle to the
product. 9 (0031 ] By neans of the honobgeni zation
apparatus | according to the invention, the nost

uni form possi bl e i ntroduction of vibrational energy
into the powder 20 call thus be attained. This
further reinforces the breaking up of unwanted powder
[@ONE BRinfeahd ke hon@gB@edtdh hipaddtus RSk 36 Be idveRRALthe
Bel ow, in conjunction with Figs. S and 6, an apparatus
mbsi ifoh® PRGB! idfréthcti WS rat¥nhll enBEy HESGE ;pgﬁger'ZU cREHA be
in ternms of a second exenpl ary enbodi ment of the
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functionally the sane are

: rals as in the first exenplary
e%ﬁ%%&%ﬁ@%fgﬁg%oss ] As shown in Fig, 5, the apparatus

t for honobgeni zi ng powder is essentially equival ent
to that in the first exenplary enbodi nent. Unlike the

[ exenpl ar .egﬁg@;ne t, gomever, th parat us |
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e odlnﬁné has [og-shaped el ements 4 whi ch have
PRI Silb Rt qsg%éh% {41 injters of § segondrexemplary qyaftodireqt afr thy
.in Fig. 5, the lengths of the individual rod-shaped
ingptipnn Elemgnts dhas arsgbhsagis|og ate dency oy theeseme Rrsyidentisipd bit the

the tapering shape of the supply chanber 24 and to
santperefgeenes nupnardsiaf io teenret exmplagy ehibodimegt. wheel 23. As a

result, the rod-shaped elenents 4 can be nade to

pl unge nore deeply into the powder 20 than in the

exenpl ary enbodi nent. Once again, the rod-shaped
[(BENMaRtisowh iaFe. snheapparktad Binhogenizing 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



tubes and are provided with openings in the dorm of
slits; the slits are forned at | east over the region
of the rod-shaped el enents 4 that has plunged into the
powder 20. The honpgenization unit 2 is again driven
back and forth in the horizontal direction in the 10
direstiontof B1s denble Ao AUyl the drivedlawie by Themtidofim@iodedice 3.
"The path of not ion of the honbgenization unit in
homegaizatiet ighinand dirdetiomtrighe dtherrietebttivelg kyors Roavioid damage
avoi d daniage to the rod-shaped el enents 4 from

te the racshapidt dherbdnes Sfiqp leyntad aith elie sAgply CRdAL 2As can be
seen fromFig. 6, the filling wheel 23 is noreover
enbodi ed as a double filling wheel, so that

si mul taneously and parallel, two containers 27 can be
[B034} ed canvbd &eﬂﬁbﬁrﬁ ORI ﬁ%@@el 2Bhi &o%@leﬁfﬁo‘% iB8as a

capacity of the fillTing machi ne. Ot herw se

dSﬁ‘tﬁéTEilﬁg Wh@ﬂbs%(-%hﬂ%ﬁ‘ﬁulﬂaﬁeoﬁgg hr%’cﬁ%aﬁﬂltel o EJh‘?augérJ 5t ¢an be ﬁll?d

exenpl afy enbodi nent, so description er eo
h d
R EGEE T8, s ccdiohe UG ﬁ‘ﬂﬁ%r%‘ﬁéﬁé%dtdlﬁw
t hat
Ry im0 A P G B S e 10 e
The devices then are especially

df)sffé?téqng[g?rﬁgcﬁ%ﬁi)@%& df-ar to one another. In this

respect it is possible for the notion in two
different directions to be executed successively, or
two directions of notion to overl ap,

[Qoééh FttShwéd paingtedthaicthy drivecievies Al fort the premiplarkmbadiments
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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1. An apparatus for honogeni zi ng powder (20),
including a drive device (3) and a honobgeni zati on
unit (2), wherein the drive device (3) noves the
honogeni zation unit (2) back and forth in at |least a
hori zontal direction (.k), and wherein the

Chmogeni zation unit (2) includes many substantially
vertically disposed rod-shaped elenents (4) which

pl unge at |east partway into a powder (20) to be
honogeni zed. 2. The apparatus as defined by claim1,

1€ Mraﬁﬁérﬁﬁé oF Hoﬂl&ehﬁﬁltg pbii8er’(96); RPRRGE aﬁh%rﬁamc% é%(aﬂa a

have a circular outer cross section. arat us

h@xﬁ %‘ﬁflhﬁ@ﬂm ZP %er%fn tflytﬁnje%ra%gé) Qrf glo%seﬁlen?cgr)lo %CHIZ?HO& unit

acterlze evi c

t-r gragnet Q) (11)\Mth

A48 f5rﬂ1elrr%%ﬂfcase%%lf P el and
ALY eg%wéa'@wét'wz%%é%@w&@ fgé-?rﬂamﬁ”d
t he el [ is formed, in_order upon an
e‘alalfr&aﬂ%*ﬁl “g‘fn?‘{%ﬁé a@F@&PW@Iﬁ%@ revésy Q) i bechaTREeHEed.
vibration plate (11) to vibrat big, and the

honogeni zation unit (2) is connected to the vibration
plate (11). 4, The apparatus as defined by claiml| or
22 Thedrmarabss e fefngd byiclaimt, chivactetized & tHetvherod{sBjped elements

i ncludes a piezoelectric actuator or a pneumatic
(4abbveat drculaoouterevess gectibe vi brati on plate. 12 5, The
apparatus as defined by one of the foregoing clains,

characterized in that the vibration plate (11) is
vi bratably supported by neans of at |east one | eaf

3SPhd iPalatudhs deffred B Eneai¥ ey foteiSin@ sladf tHACM ebYedA ehadfhe
the foregoing clains, 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).

4. The apparatus as defined by claim 1 or 2, characterized in that the drive device (3)

includes a piezoelectric actuator or a pneumatic actuator for moving the vibration plate.

12



rod- shaped el enents (;:) are enbodied as small tubes,
and the rod-shaped elenents (4) comunicate with a
pressure region (5), in order to feed conpressed air
into the powder (20). 7. The apparatus as defined by
claim6, characterized in that the pressure region

5i ok artate ap defired b onhefithefordgbing ichind) ehanmgehinzki iten
unit (2), and a throttle restriction (6) is disposed
vibmatton eplqm’ @$pisvibrahtdyheportdd)by andnasulc@s oe LA SpAAFTI3).
di stribution of the conpressed air into the
rod-shaped elenents (4) and throttles the pressure of
the conpressed air to a predeterm ned value. S. The

6appasRhatitusas deffet B Ondbf tkd i%fe@)l?ng cﬁhﬁ’sr @l@a‘i‘ﬁ’fa’r&&ﬁn it tHaat

the throttle restriction is a block of

rdﬂ-sfhﬁ QIeSits (B dre Qrﬁﬁcgﬁxﬁlbis gﬂu%Eé 3d hg rodTJﬂgpe%%ﬁ)e%{e%{sl@)

fi ned by one of oregO|ng c

SAMASREEAES D) 3008\ et O
in order to enable sinple replacenent of
pyﬂ&§ﬁ&ﬁngenlzatlon unit (2). 10. The apparatus as

defined by one of clainms 6 through 9, characterized in
that the rod-shaped el enents (4) enbodied as small
es have ngs, . in particular 13 many slits
E APPERIYS ﬁgg%x?g 8%21@%6 charpeteriprd inghf dhoprassurs Sediet i ned
y cIa|n110 characterized in that the slits (4c) have
ingludesfpressisichambes (D giuthe apmagenizationprdR), med elhyottly Bstriction
circunference of the rod-shaped el enments (4).
(6) is disposed in the pressure chamber (5) and assures a uniform distribution of the

compressed air into the rod-shaped elements (4) and throttles the pressure of the

compressed air to a predetermined value.

8. The apparatus as defined by claim 7, characterized in that the throttle restriction (6)

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

9. 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).

10. The apparatus as defined by one of claims 6 through 9, characterized in that the

rod-shaped elements (4) embodied as small tubes have many openings, in particular

13



12. The apparatus as defined by one of the foregoing
clains, characterized in that a spacing of rod-shaped
el enents (4) adjacent to one another is uniform 13.
The apparatus as defined by one of the foregoing
clainms, characterized in that the rod-shaped el enents
mady slhiaide), dn tifeerfentend.engt hs (L1, L2, L.;).

14. . A.nmetering device for netering a powder (20) into
a container (27), including a honogenizing apparatus
as defined by one of the foregoing clains. 14

11. The apparatus as defined by claim 10, characterized in

that the slits (4c) have a length which is equivalent to approximately 1/3 a

circumference of the rod-shaped elements (4).

12. 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.

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

rod-shaped elements (4) have different lengths (L1, L2, L3).

14. A metering device for metering a powder (20) into a container (27), including a

homogenizing apparatus as defined by one of the foregoing claims.
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