1 20 August 2004 Apparatus for the treatnent of substances DESCRI PTI ON The
present invention relates to an apparatus for the treatnent of substances,
conprising a rotationally symetrical container and a tool shaft which is
nount ed concentrically relative to a container axis and has at |east one
stirring nenber. The apparatus can be used, for exanple, fgf ., _,,)gg&r,pf
phar maceuti cal active substances, natural renedies and fine chem ca
products and products of the food industry.” It is possible to dry

relatively large batcheg_j relatively . short tinme_in a container. The
dryi ng process can _be caé?#%ﬁ%ﬁ%,g%ﬁ ttgjreynéztrie\?éfrﬁ‘?nﬁnaf AEDBERRGRS on t he

substance to be treated, under atnospheric pressure or T m vacuo.—Fot

exanpl e, an apparatus can readily be designed for drying batches of the
magni t ude of 1000 kg, it being possi bl @,ES&%&@ﬁapﬂg on the characteristics
of the substances, to dry such a batch in a relatively short tinme, which is
only a few hours or evep |ess than one hour. However, the apparatus can

al so be used for the preparBFftiiorinyeRddenbreddses grarnn epmmditidee | i ke,

for exanple foodoandnputvesthent & ugdsthRckle pLe |on, of many
substances of industrial_and private usse,a \fhi éhBarlgggﬁ%goraef erred to

bel ow as mat eri aF8taFLopally el nicsdc cosarynen ik a diddlersnift ypes of

i ngredi ents wi t hwADEhaNOtMSintdd) cHRIRYS -G7$6Sref L. 8l $Q reguired to
bring about a chemical reaction in the mxt u?e?e B Ui °oramcog‘i%§llfli35uti on

of the individuaf*ifigredikent sofladsd opexstierisg swmsidmes resisted to a
consi derabl e ext ent The apparatus can be used, for example, for

drying of pharmaceutical active substances, natural
remedies and fine chemical products and products of the
food industry. It is possible to dry relatively large
batches in a relatively short time in a container. The
drying process can be carried out, alternatively and
dependent on the substance to be treated, under
atmospheric pressure or in vacuo. For example, an
apparatus can readily be designed for drying batches of
the magnitude of 1000 kg, it being possible, depending
on the characteristics of the substances, to drylsuch a
batch in a relatively short time, which is only a few
hours or even less than one hour.

However, the apparatus can also be used for the
preparation of powder blends, granules and the like, for
example food and pulverulent drugs.

In the preparation of many substances of
industrial and private use, which are also referred to
below as materials, it is frequently necessary to mix
different types of ingredients with one another. In
various cases, it is also required to bring about a
chemical reaction in the mixture. The uniform
distribution of the individual ingredients of the

mixture is sometimes resisted to a‘considerable extent



20 August 2004 2 by individual conponents. In such m xing processes and
particularly in drying processes, relatively high pressures result. In
order to be able to absorb such pressures, apparatuses for drying a
materi al which have a spherical container have already been devel oped. A
particul ar advantage of this apparatus also referred to & audpsdt] 2elrayer,
is that they have a pressure shock resistange which is higher than that of
apparatuses having a container, for exanple a cylindrical one. Known bal

dryers are intended fiqyib i gper,atiQn and have a spherical container
with a wall conta?ﬁﬁnglagﬁgé%%é%%%ﬁé}Q§5dl&Hgsﬂgbiﬁé¥l%9§R#QQQﬁseﬂ mindoduced

from bel ow i nto tﬁértﬁpelhcﬁycﬁntduyﬂh@ﬂp&bﬂ@éseapdréiaif¥éﬂy‘H}%ered devi ce

arranged on the uppe of t.he contajiner and connected via an inlet to
the interior of Pﬁeg8§§%%i$E591an'QJﬁ5 Fy, ta Rendlgkhi terabsagibssucef er r ed

to bel ow as a shreddesurean aghﬁﬁaumyﬂslyorbgrygﬁgigﬂmé%épygpt% ;iR bhe
container. If, for gég igéla.dr material intended as a oodI’s ?gﬁared
usi ng the known apparatuses, a4l dLordt 8RVEI 21 Ee7AY rivrhrc eteviedibpetiheai nt er i or

of the containerparai¢hinf erlvateviceeor THR: §BLSKL Al s Lihen, agitated and
m xed by neans ofa gtgrrer optignally further conponents an 588iFPves,
such. as, for exanple’ PHiqAtdEr cdfofhnt sthay hawe |3 keesause brbay added to

the material durregidtendd xwhighard/ gk qHEyi Hg. pr - Ln_the _case of a
ball dryer standing on a frame . in thegproducf?gﬁgﬁggﬁlSPpéngﬁs?%onlof an

industrial faci |*? "9 He GPRE-GEPEF - ofiet eexatrl el s eylieddibue deyice of the
?;Lg;?;n?rgigggsgg?g 22 &??ﬁhfggg%8é£§efg e Gl br gg%éhgfgg
operation and have a spherical container with a wall
containing a heating and cooling device, a stirrer
introduced from below into the interior of the container
and at least one feed device arranged on the upper part
of the container and connected via an inlet to the
interior of the container. Optionally, a homogenizer,
also referred to below as a shredder, can additionally
be rotatably mounted in the container.

If, for example, a dry material intended as a
food is prepared using the known apparatuses, said
material is introduced into the interior of the
container via the feed device. The material is then
agitated and mixed by means of a stirrer, optionally
further components and additives, such as, for example,
liquids, colorants and the like, also being aaded to the
material during the mixing and/or drying process.

In the case of a ball dryer standing on a frame
in the production room or clean room of an industrial
facility, the material outlet and also the drive device
of the stirrer are arranged on the lower part of fhe
container.  This has important disadvantages with regard
to compliance with hygiene regulations in the production

of, for example, drugs and food. In such cases, it is in



to conpliance with hygiene regulations in the production of, for exanple,
drugs and food. In such cases, it is in 3 20 August 2004 fact necessary for
t hose nmachine parts of the stirrer which are arranged outside the
container, i.e. said drive devices, to be spatially separated fromthe
material outlet by a housing enclosing said drive deviceggia8usb¥o004
addi tional constructional neasures. Mregover, such an apparatus is
difficult to clean and rmaintain. Thus, both for removi ng the feed neans

and in particylar nteb@ss%trﬁzrfcﬁg 8B 8911 Oha gk@adyhgﬂet&m %'leﬁ aJ

upper part of the contal ner {0 be renove relat
effort, whereuporpnokd eutigiderthes qoapimst f Lo tdedd dpher deaicaﬁontalbﬁer from

above. Furt her ghliga1i bl . 0080L A bk Othe &ggg,}iaq%ﬁ&ééﬂ% yehealdgaer the

entire apparatus an sequent assenbly, parti cul Yar y t he

cl eanl i ness of emﬂ@smﬂt@uqiarirsm\td@mm, paet basddotimmetl hegttrnuegivradnent s.
It is the objegt Qf-cLhe invention, starting froma ball dryer, to provide
an appar at us for the treatnment of substances which does riot have the
above-mentioned di sadipantegyos subl drs appdented is ndpithtultar clean etndi n a

rotational ly symmtr hcafv%usf 050%%’3‘3' geﬁoqﬁg ,fgggg&@gngegndshape and to

provi de a construction es it poss Pble t I epenge” vii't
constructi onal pamdsutes ther schirrdiang éplaﬁrot §oofcletahengip@a>r atusrismd We ch

permts sinple, %ﬂpﬁgkt of¢ ttgg csér{tgg.gér lfé % e%g edA‘%Cgﬂdletrl%t:Lv?f

i nvention, ther rovi de ara {real
conprising a rotest @ﬁmﬁty WBWHI ‘d&l stonte der ;:empmﬂt érénalthenl et openi ng

sai d interior 4 Eot i RE-ERILA B8k B, ERAlRbnd e MERR R g

nenber, char actemmliedten thhatldanéngonf dhaeenthas apparatus and the
subsequent assembly, particularly when the cleanliness of the
internal container part has to meet high requirements,

It is the object of the invention, starting from a
ball dryer, to provide an apparatus for the treatment of
substances which does not have the above-mentioned
disadvantages. It is intended in particular to retain a
rotationally symmetrical, for example spherical, container
shape and tec provide a construction which makes it possible to
dispense with constructional measures for shielding parts of
the apparatus and which permits simple removal of the stirrer
and the like.

According to the invention, there is provided an
apparatus for treating a material, comprising a rotationally
symmetrical container, a material inlet opening into the
interior of the container and a material outlet leading out of
said interior, a stirring unit having a shaft and at least one
stirring member, characterized in that the container has an
upper and a lower half-shell each having a vertical axis of
rotation, that the material inlet is arranged in the upper
half-shell and the material outlet is arranged in the lower

half-shell, that the lower half-shell can be separated from



upper and a |lower half-shell each having a vertical axis of rotation, that
the material inlet is arranged in the upper half-shell and the materi al
outlet is arranged in the lower half-shell, that the | ower half-shell can
be separated from 3a 20 August 2004 the remaining part of the container and
that the shaft of the stirring unit is rotatable about ajyefli.cal,cayis or
an axis which is inclined not nore tha 30 and is connected to a drive
device arranged on the upper half-shell.” "Advant ageous enbodi ments of the
apparatus are gy denkinfiPBhEOG OERENUENLE I LA AR (e (FANiAlAChe Afnd he
apparatus according to an “exanpl e enbodi nent of the invention consists of
two hal f- shel ¥stdghasi tegdserntiadbye tarb@uif,haper@fm@l lredy of anr eyt ution
with a 20 Augugt; 2004 & harkaonlahoaadodveht | Gal 1Bl AN 0Ly, . ¢
is rotationally symmetrical wth respect to a of i zont &l cand & verti cal
axi s of rot ati@dniveTHeviemeataeredraf Brabbyehdslfhehaldape of a sphere with a
material outlet arranged i 0 -shel | . stirrer
which is rotatable about g%&%#gﬂllgca tog%;%gosrw\%ﬂae \éﬁﬁ%%ﬁgﬂ%c iehégexg% nost
30, preferabl yfud tthe 2@zpendanlt Whiadhsi s connected to a drive device arranged
on the upper half-shahl, agds. i B9 CRETALLA0.OL Jhe ARRATAlUS,  Pi cks up
the entire material and constantly circulates 1t 1s arranged in the

cont ai ner. Theexppdcatubodinerdupt abhe aweatdeyerqns sipsxef @ halift-h

i ntroduction o LLa | Qi S rapul at d can be used
not only for c%%%lcighéyﬁ%ﬁe%%ss%ﬁg?lg*s%n?aishgggb?ﬁe%%oaﬁ’p??cati ons in the
phar maceut i cal rerriftacnuriply st age.



Particul ar advantages of the apparatus according to the invention are the
pressure surge resistance and the sinple nmaintenance, cleaning and
nonitoring of the cleaned conponents. The subject of the invention is
described with reference to tw enbodi nents shown in the drawi ng. Here,
Figure 1 shows a schematic vertical section through an affafreduss 2004
drying a material, conprising a spheri cal cqptainer formed fromtwo

hal f-shells, and Figure 2 shows a schematic vertical section through a

second apparat us gorpy i sing ntainer Likew se formed fromtwo
hal f-shel | s. The appar at uars!L s QQCWI(’)?l it‘%rlglJL ﬁ#’epﬁa%%a"%esd’cﬁ?‘@&ré(s &-ewhbbe by 1

has a spherical cofalimerald ywsiyoineisibel dwitimesahiat ide thgoeelling; 2 of a

production room | e r.oom 50.and_conpri ses an upper and a | ower
hal f-shel | 4 an %&haa\%érﬁ:laca\r?elaf"rléa?faﬁ? atign. Jhseconsringhel | 4 is - as

indi cated in the mirefiinedly previcdedshbpd shey ?é%ayﬂ{gu%,titgog%%tgﬂﬁi al
inlet 6 and a drygmeacn%rfiltr tion unit 7 and carries two drive devices 8
and 9 described in fore “*dECERF HBI BYE A IHeE thel Lowkel habfhsiselin its

bottom the matéristiraet] ehitl Wi shesabe Hut of [pitp.an  outl et
menber 11. The oyflet menber 11 is, for exanple, in ?ﬁ%w%?rﬁ}éjfs a5l i de
val ve, flap val vé 6 ®BaPf*Falt 0118 dtndidrll 30ShepPrs faranty 5157 the0°,

contai ner 3 conmanids&hessenki abh¥ectdd &0 AP LI .ndow , present and
fromseals and the |i kae- at |east one orr'et all ivfg %ag},g(%a fr?%qe%ﬁhﬁ?@
stainl ess steel . "PRETt RBLAaFReLthalntd, Aumidias opesapiehesabtlye doitel e, | ed

and may addi ti opabky bg Bﬁ@vw@ﬁré/\ﬂ'r&alieari%%a%}qﬁgcsﬂgéé’ﬂt D% NG, el ce

which is not shown, for exanple a heating and/or
1t is arranged in the container. The apparatus is
suitable as a dryer, a mixer and, with introduction of a
suitable liquid, also as a granulator and can be used
not only for chemical synthesis but also in combined
applications in the pharmaceutical manufacturing stage.
Particular advantages of the apparatus according to the
invention are the pressure surge resistance and the
simple maintenance, cleaning and monitoring of the
cleaned components.

The subject of the invention is described with
reference to two embodiments shown in the drawing. Here,

Figure 1 shows a schematic vertical section through
an apparatus for drying a material, comprising a
spherical container formed from two half-shells, and

Figure 2 shows a schematic vertical section through
a second apparatus comprising a container likewise
formed from two half-shells.

The apparatus shown in Figure 1 and denoted as 5
whole by 1 has a spherical container 3 which is heid
immovably in the ceiling 2 of a production room or clean
room 50 and comprises an upper and a lower half-shell 4
and 5 having a vertical axis. The upper half-shell 4 is

- as indicated in the drawing - provided with the



cooling coil, in particular in the manner known for dryers, mixers and the
l'i ke. The wall and/or the heating and/or the cooling device may finally

al so be provided wth heat insulation if required by the intended nodes

of operation. The drive devices 8 and 9 arranged on the upper half-shell 4
belong to a stirring unit 12 or to a shredder 13. They eashauguse 20d¥usi ng
in which a shaft 1is nounted so as to be rotatable about an axis 14 or 15.
The stirring unit 12 furthernore. possesses a stirrer 16 which is

ted b IO n Lengor friction clutch to the shaft of the
i ve. device 8 s RAL Tt Eaet Bophiartt By AEhE Lot SEhiSn Tt ot i 16

has, for exanpl eantiesetypi dring denbsss mknmimﬁeﬁﬁeiaéagﬂgfrﬁ%r% e
symmetrically with.resp t 0 gne anot her, haye _a shape adapte o]

ixner surfacg of i{éﬁg(ilﬁo%%?oﬁél '?@%h ?We%%%‘%%ﬂ%lcéohéﬁt etk Drodtéamabl e
by means of at | ddst macreitht egthéed healidlg andbar saeel ba8 wQiH -aPependi ng

on the node of qperation and the material to be treated, the stirring
unit 12 can of c&%(r%%gtta E%gﬁléngfanﬂf%é’ru%tAﬂYj’G@?rZ%M%r skex resyamefley,

exanpl e a helicalinsther ésrmFof thes e vk, St bpl 981 40 &1 %1hria%aa'vse9_ be
equi pped with a gas feed_for drying and/or final drying of the material,
in particular as disclosed® ¥o¢ hab&nifiedlsi 4 EPIAS 0000th & g8 Yainenddr to

accelerate the doypRgsetbessSitidEr lﬁii._%‘ug guyfp&@tﬁ% J-%&o@i S case,
any existing gas fegd | i nes of the ysti rring #ewber are reJTerany arranged

so that the gas PS®ABBEeM Ut T gk khoughkeand athusaterges as heat ed

gas during operaktanlof hdie ARPAr A4S o Wbt BRI £8M L JhAL the drying

process is furthﬁglggéﬁégfgﬁk and 5 are preferably double-walled and may
additionally be provided with a heating and/or cooling
device which is not shown, for example a heating and/or
cooling coil, in particular in the manner known for
dryers, mixers and the like. The wall and/or the heating
and/or the cooling device may finally also be provided
with heat insulation if required by the intended modes
of operation.

The drive devices 8 and 9 arranged on the upper

half-shell 4 belong to a stirring unit 12 or to a
shredder 13. They each have a housing in which a shaft
is mounted so as to be rotatable about an axis 14 or 15.
The stirring unit 12 furthermore possesses a stirrer 16
which is connected by a rigid connection or friction
clutch to the shaft of the drive device 8 so fhat it can
be rotated by means of this. The stirrer 16 has, for
example, three stirring members 17 which are arranged
symmetrically with respect to one another, have a shape
adapted to the inner surface of the lower half-shell S
and are coolable and/or heatable by means of at least
one integrated heating and/or cooling coil. Depending on
the mode of operation and on the material to be treated,

the stirring unit 12 can of course also have another



irri i is i i i icular in such a way t hat
he stirring axis 14 is inclined by 15, in particu _
;I'hg f oot 162 of the stirrer 16 does not c;)}/erht IhF gutl% 18r?|eldgpr§?eri N

. . . ) o

oaxially with the vertical axis of the half-she :
gan thusybe removed without difficulties through the outl et AlO a}:ng@(;ge I
stirrer can even continue rotating about the axis 14 dur i 2y Atgnes | ;/aI
of the material, so that the product can run out wuniformy and corrphe ely.
The shredder 13 has a honobgeni zi ng rod 18 which is rotatabl e about the

i kni fe shafts.
ical axis 15 gp t wn honobgeni zers or
¥ﬁ;t Im(aztfleri al inlet g ??pr%ovrl c?é"c? \ﬁﬁt h &f Eglc‘ﬁ%aﬁ%"rl\'ﬂﬁ «ch are not shown, for

Iﬁmmm tqre | n a
i terial, for nmd&epUkM@r§£f¥%lﬂ&“ﬁﬂf@“f§1 2y 318
fst(:ag(rjlengl ?kg/ivi se ng exanpl e a_conti nuous | oadabl % Stor The

filtration unit 7 lpﬁjr%\/&]nwcf i ORSatepdaber driing IatI@#/orDinnag dpgiﬁ@l on

of a continuous prDcess matga&'i,alpr Qﬁebgptycwarcaasncg% &%gedgtg thg cont ai ner
for cleaning the_filter hags. The associ ated gas-conducting

gas-transporting neéI}Psle}‘fa\}é' gpgésof 888 P?he Mhiceideirs t20 aAuglista2008hd

denoted by 19. Thixytimy hahle- ?hgkkgrﬁgnfis alﬁfaqls,ﬁ%%%?\%glrgI gpbﬁfggﬁgnot her
d Fi,qure are prov
?Ingnggz Iélgd:a(r:]gt ga?r{%nle %éhlé‘g Eéﬁnéﬁ?‘édl%liﬁa)r\ié dhet heirruag&nkﬁbé& 26 The

rAFR t he
horg tr@bl Xh$ of Lot 410nan i.s.aryanged on
{Jﬁglteregl ggsof at he Ijcel | i ng g r % i nc(lpd%}nt arkl 3 APs 5 g% atP i er medi at e

ceiling. The t\/\offlloét’ﬁﬁés théo‘aﬁhl Fnd Hres aadmngeenabl Heptoyi ged ditihgcrews
22 or other operation of the apparatus, with the result that the

drying process is further optimized.

The stirring axis 14 is inclined by 15°, in
particular in such a way that the foot 16a of the
stirrer 16 does not cover the outlet 10 aligned
coaxially with the vertical axis of the half-shell 5.
The dried material can thus be removed without
difficulties through the outlet 10 and the stirrer can
even continue rotating about the axis 14 during the
removal of the material, so that the product can run out
uniformly and completely.

The shredder 13 has a homogenizing rod 18 which
is rotatable about the vertical axis 15 and has the
shape of known homogenizers or knife shafts.

The material inlet 6 is provided with feed
means, which are not shown, for feeding a material, for
example a pulverulent one, which is stored in a store
likewise not shown - for example a continuous loadable
store.

The filtration unit 7 is provided with at least
one filter. During operation of a continuous process,
gas, preferably N;, can be fed into the container for
cleaning the filter bags. The associated gas-conducting

and gas-transporting means have a gas feed line which is



achabl e connecting nmeans, for exanple bayonet joints, in order to close
'(tjﬁ:a container 3 for gperation of the apparatus 1. As is evident fromthe
drawi ng, the upper half- shell 4 is held imovably in the ceiling 2 of_tEe
production roomor clean room50, in particular in such a way that, wt
the exception of the section inserted into the ceiling 2,20 fuprdj 2% -
conpletely into the machine space 60 |ocated above the production room 50,
and that the |lower half-shell 5 connected to it via the joint 20 can be

i ili have
swivel | ed downwardisnavway gy g the ceiling 2. The apparatus 1 nay
further conponents not dg;ined in detail, such as a further filling port
23, in order to subject Theetwat Brlétrshelbs 4 mrdl \H Ryei dethehabDat giger 3

i he particles
to another treatngy, Rrdeha, f QL to | onerate t i
originally present t(?dg:c])i&\lller Iggr ger p%?ﬁ%%%%d or’ t%%%li(?ﬁdeafﬁepb%ﬁ‘i‘%q es

originally presdHtthhotfwardorrphget Fog Ty U0 %ed addhg%@ma#re rreap:yirrﬁé
b resent for i i.ng hguid into the contaiper and/or for sp
aemgt erial onto %%%lgglretai E?eé#gﬁg?%%errnovrlé % Héﬁl@&?&- nehe whd ftehdrashe
filtration devi c& m@riaddialoasis yzbmm;maig@nwia:hh aszfgr%@&t S e&ggﬁlaeg
i syst em whi ] plurality. of optignally retrac

(rillogglngggm?/ o) t\#zglfi%?ﬁgé?nﬁgrjf%? %?ﬂyltrfﬁa Zontdic efRCtAgnselly eravi@lasd the
honogeni zer rod »8 apamnbermtebses deilifig.ClTosedwst ai 8nghs €14 Wi

an el ectronic device, which 1s not

openingLhe apoaal yauMLesyey an elertione device, uhich )
detachable connecting means, for example bayonet joints,
in order to close the container 3 for operation of the
apparatus 1.

As is evident from the drawing, the upper half-
shell 4 is held immovably in the ceiling 2 of the
production rcoom or clean room 50, in particular in such
a way that, with the exception of the section inserted
into the ceiling 2, it projects completely into the
machine space 60 located above the production room 50,
and that the lower half-shell 5 connected to it via the
joint 20 can be swivelled downwards away from the
ceiling 2.

The apparatus 1 may have further components not
defined in detail, such as a further filling port 23, in
order to subject the material prior to drying in the
container 3 to another treatment, in order, fér example,
to agglomerate the particles originally present to give
larger particles or to provide the particles originally
present with a coating. For this purpose, additional
means may be present for introducing a liquid into the
container and/or for spraying a material onto the
particles.

Furthermore, the container wall and the

filtration device may additionally be provided with a



i i i f'érm of a dryer. The
| ating the operation of the apparatus 1 in the ( _
(r:gg'ltjrol o? r egul gti on can be effected manually by operating sw tghes
and/or at least partly automatically. The automatic control can be i or
effected according to a programw th predetermined time sequence an oth
on the basis of neasurenents. As already nentioned in the 2hanmdirce¢®n, e
si npl e mai ntenance, cleaning and nonitoring of the cleaned apparat Es are
particul ar advantages of the invention. Thus, by sw velling down t eh
hal f-shell 5, the,iatefj oL, 9f th .c%t ai ner can lf_e expjf__)sed so that t g
stirrer 16 and honogeni z?ngyr o%f"l_ g hﬁ@ PeRoVEaLLEvne t%mmldlmier
from bel ow wi t houtretoaptalohe eshraly stouy llelsn%4W§thﬂgg{ﬁéﬁéﬂrﬁv%%jf°%aﬁoé yél can
b talljng the container in [ ‘
Ir:g(r)';nhggnD{ ﬁe d?/i vgﬂgeg?'&*é%g%m&mt ot 1FE rs i br ﬁﬂﬂgthgmqmolgararzcérofrotghes
shredder 13 and akso béechppaddtiys thHRaALS b E;Pgt%ryi ng Ttﬁ“’?&Cg’g’&i“SPgnm
relatively easily,, separated fromthe clean room 0, s0 t at ; onal
constructional nes %r%%paaﬁaetqse'qui red for spatially separ iatl ngl ttelgacA
Farther advant age. of tha | mentron | S CRar o bni 15 16 HEAGver: Dgboi gn
dvant age of the invention i , | e ,
Iﬁtrat 22;I saof sti ??ril‘rﬁ”ﬁ‘uﬁ‘?aty PA-sgndeshredeet 1Gr et el un@mhaegobgﬁbgﬁom
product during thesd@pes@tion Hef opgggtgggaggt eldppgéz.‘dilt\?ﬁst eéggzgél A
ball dryers. 20 August 2004 9 The apparat us eSCrihe t ren
Figure 1 consti t‘h‘?é’s Giney -ofdechonteol rom seqlurtaldnt v aaf bepefglsaélé%%is
enbodi ments of t hevrduaMart ibg,nogggaggg bgwjrl@a%jlglag%)or} \é%r igggt pa]p:)tly .
Anot her enbodi ment of the invention Is-ther&tor
auvtomatically. The automatic control can be effected

according to a program with predetermined time sequence
and/or on the basis of measurements,

As already mentioned in the introduction, the
simple maintenance, cleaning and monitoring of the
cleaned apparatus are particular advantages of the
invention. Thus, by swivelling down the half-shell 5,
the interior of the container can be exposed so that the
stirrer 16 and homogenizing rod 18 can be removed from
the container 3 from below without complicated
dismantling work and relatively easily. Furthermore, by
installing the container 3 in the ceiling 20 of the
clean room 50, the drive devices 8 and 9 of the stirring
unit 12 and of the shredder 13 and also the apparatus
Parts of the drying unit 7 can be relatively easily
separated from the clean room 50, so that no additional
constructional measures are required for spatially
separating the machine parts of the stirrer 12 and
shredder 13 from the material outlet 10. A further
advantage of the invention is that, owing to the novel
design, the seals of stirring unit 12 and shredder 13
are not immersed in the product during the operation of

the apparatus 1, as is the case in known ball dryers.



shown in Figure 2. The apparatus denoted as a whole by 101 in th!shFlgure
is formed substantially simlarly to the apparatus 1 described MAL1. .
reference to Figure 1, i.e. has a container 103 which is held firmy in ]
the ceiling 102 of the production roomor clean room 150 and ponpr&zes a
upper and a lower, half-shell 104 and 105 having a yertlcaiAagm§;2?O7 |
upper hal f-shell 104, too, <carries the drykpg and filtration unlth ddan
the two drive devices 108 and 109 of the stirring unit 112 and SmLe er
113. In contrast to the ar at us %, the apparatus 101 has a somewhat f
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nmeans which arecaeli§80¥W2 of the production room or clean room 150 and
comprises an upper and a lower, half-shell 104 and 105
having a vertical axis. The upper half-shell 104, too,
carries the drying and filtration unit 107 and‘the two
drive devices 108 and 109 of the stirring unit 112 énd
shredder 113. '

In contrast to the apparatus 1, the apparatus
101 has a somewhat modified container shape 103. Thus,
although it does not have the shape of a sphere, it is
essentially a body of revolution having a horizontal and
a vertical plane of symmetry and a horizontal and a
veértical axis of rotation.

As is furthefmore evident from Figure 2, the
shaft 114 of the stirring unit 112 coincides with the
vertical axis of the container 103. As a consequence of
this, the outlet 110 is arranged not centrally in the
vertical axis of the container 103 but offset therefrom,
and the blade arms 117 of the stirrer 117 have a shape
which is modified compared with the blade arms 17 and
adapted to the inner surface of the lower half-shell
105.

The two half-shells 104 and 105 of the container
103 are also detachable from one another and, as

indicated in Figure 1, provided with outward-projecting



[ rthernore evident fromFigure 2, the wupper half-shell 104 is held
ﬁiﬁgiagry in the ceiling 102, in particular in such a way that it projects
virtually conpletely into the machine space 160 |ocated above the
production room 150, and that that surface of the flange 104a which is
I ntended for abutting the flange 105a is flush with the & hrapts@bddace.
The lower half-shell 105 in turn is arran @ on the support arm 121 of a
lifting and | owering device 120, for exanple a hydraulically or

tically congroll abl.e one, i uch . a way that it can be separated
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Lhe coniainer tolbe, 8rpsexfbley f ik Qrdey ofalrom20,40.0000 1.
Depending on the effective volunme of the cont iner, 1t 77s ourse also
possi bl e for theVdrhBASTHNIOEME ttHapdaitef thhemachsent spddey Trant atdcanald v

. . . st
mretrical contabBeesth duct iBlSocNg seONL AL NEL . € f course a
ﬁgve t.he shape o?b an 2|?H%§%ia“€%”$e€8 U?POﬁ %ran€§a§ﬁgfﬁbFﬂH%EQWaﬁg a

cylindrical wall t8écfiegngdetQirervhiled tiwoihakhdstefds, abmittimg hmer esul t that

the effective VOkMHﬁng16§§.n§QH5%%U%&thSthQCESfffﬁb é%%éyggsEhéoggwgg

CLAI VB half-shell 105 in turn is arranged on the support arm
121 of a2 lifting and lowering device 120, for example a
hydraulically or pneumatically controllable one, in such
a way that it can be separated from the upper half-shell
104 and moved vertically downwards for maintenance and
cleaning purposes. In order to facilitate access to the
stirrer 116 and shredder 113 from below, the lifting and
lowering device 120 may additionally be provided with a
rotation mechanism in order subsequently to swivel the
lowered half-shell 105 into the direction of rotation
122.

The dimensions of the apparatus according to the
invention may vary within wide limits, it being possible
for the effective volume of the container to be, for
example, of the order of from 20 to 6000 1. Depending on
the effective volume of the container, it is of course
also possible for the dimensions and shapes of the
essentially rotationally symmetrical containers to vary.
Thus, the container can of course also have the shape of
an ellipsoid of revolution or may furthermore have a
cylindrical wall section between the two half-shells,
with the result that the effective volume of the

container is increased.



ratus for treating a material, conprising a ,rotationally

gynﬁggﬁigal cont ai ner (3? 103), a material inlet (6) opening into the i
interior of the container (3, 103) and a naterial outlet (10, 110) |eading
out of said interior, a stirring unit (12, 112) having a shaft and at
| east one stirring member (17, 117), characterized in tha&d Audietcddldai ner
(3, 103) has an upper and a |ower half-shell (4, 5; 104, 105) each having
a vertical axis of rotation, that the nate}?al inlet (6) is arranged in
t he upper hal f-shell (4, 104) and the material outlet (10, 110) -If| c
arranged in the lower half-shell (5, 105)CLAIM&t the |ower half-she 10% :
105) can be separated from the remaining part of the container (3b )
and that the shaft of the stirring unit (12, 112) is rptatable. about a
vertical axis (1%r 114) éPPéﬁaﬁxﬁs Pl4#r§ﬂﬁ®ng\Mﬂm@heKSaﬂpcbbgpﬁlgfﬁgmQreer
hal T-shel 1 (4, Toa o Aca M ELEEY (Fihralnet 2P 1030 han abrerr sl | n
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pper hal f-shel 1 0ch. 045, PreRLel SRAT A8 gl Sbefir GoproB, saia
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way that the |opgsehafrshe)) §5) gan hig,swivel hEo: Sovaar & o gust 20
12 of rotation; that the material inlet (6) is arranged in

the upper half-shell (4, iO4)'and the material outlet

(10, 110) is arranged in the lower half-shell (5, 105),

that the lower half-shell (5, 105) can be separated from

the remaining part of the container (3, 103) and that

the shaft of the stirring unit (12, 112) is rotatable

about a vertical axis (14, 114) or an axis (14, 114)

which is inclined not more than 30° and is connected to

a drive device (8, 108) arranged on the upper half-shell

(4, 104). |

2. Apparatus according to Claim 1, characterized in

that it has a shredder (13, 113) whose shaft is

rotatable about a vertical axis (15) and is connected to

a drive device (9, 109) arranged on the upper half-shell

(4, 104).

3. Apparatus according to Claim 1 or 2,

characterized in that the upper half-shell (4, 104) is

intended for installation in the ceiling (2, 102) of a

production room (50, 150).

4, Apparatus according to any of Claims 1 to 3,

characterized in that the two half-shells (4, 5) are

connected to one another via a joint (20} in such a way

that the lower half-shell (5) can be swivelled downward



about a horizontal axis (21). 5. Apparatus according to any of Clains 1 to
3, characterized in that the lower half-shell (105) is fastened to the
support arm (121) of a lifting and |owering device (120) in such a way
that it can be separated fromthe upper half-shell (104) and noved
vertically downwards and then swi velled horizontally. 6. ZRpaswtugtod
according to any of Clains 1 to 5 characterized in that the container (3)
is spherical. 7. Apparatus according to C alf 6, characterized in that the
mat eri al outl et (qu) IS grran ed in the bottom of the |ower half-shell (5)
and that the shafi*%ft eh&ordEPREPhgENHTt(212) is rotatabl e about an axis
which is inclined not mpm&ﬁ@ﬂﬂ%é&éﬁd@/%& Qn %fVE'i%!Lca' a%"sa of the

container (3). 8. Apparatus according to any
characterized in cthr?étacﬁﬁélﬁeijr £PnEhati thg 1lz>)we|rs hedéhabkel ana prideat abl e.

9. Apparatus acc@s@itegehioranynef , hara ized ip that the
stirring unit (12) IS eaddl ti ona?%ﬁ%%l%r&du%lt)h a aag ?é % A Apparat us
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and is arrangedgsieBasHeRqarpgy t detyl grai as _can be
preheated by the stirrer heating R it FZE ?ﬂg'” nRT iVt the
cont ai ner. vertically downwards and then sw1velled horizontally.

6. Apparatus according to any of Claims 1 to 5,

characterized in that the.container (3) is spherical.

7. Apparatus according to Claim 6, characterized in
that the material outlet (10) is arranged in the bottom
of the lower half-shell (5) and that the shaft of the
stirring unit (12) is rotatable about an axis which is
inclined not more than 20° relative to the vertical axis
of the container (3).

8. Apparatus according to any of Claims 1 to 7,
characterized in that the stirring unit (12) is coolable
and/or heatable.

9. Apparatus according to any of Claims 1 to 8,
characterized in that the stirring unit (12) is
additionally equipped with a gas feed.

10. Apparatus according to Claims 8 and 9,
characterized in that the gas feed is formed and is
arranged in such a way that, during operation, the gas
can be preheated by the stirrer heating before it enters

the interior of the container.





