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 Pﬁegggg%%i$E591Qqn'QJﬁé Fy, t8 Rendabmni terabscalbs sucef er red

to bel ow as a shreddesurean aueidateslsl Yorbaryohat 2l 3¢ ted.i he
container. If, for gég igéla.dr mat eri al inten%ed as a ¥gb |§Hp%8§§red
usi ng the known apparatuses, a4l dLordt 8RVEI 21 Ee7AY rivrhrc eteviedbpetiheai nt er i or

of the containerp&rai¢&maﬁeﬁﬂ*dﬁf&b@eofThgigagﬁgéfgtdgsgi@%nrggiEatgd and
m xed by neans ofa gtgrrer optignally further conponents and*4ag iFPves,
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 those nachine parts of the stirrer which are arranged
outside the container, i.e. said drive devices, to be spatially separated

fromthe material outlet by a housi ng encI05|ng sai d driveg,dgwi,Ge zdpae. DY
addi tional constructional neasures. Mregover, such an apparatus is
difficult to clean and rmaintain. Thus, both for renovi ng the feed neans

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

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

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

entire apparatus an sequent assenbly, partlcularly t he

cl eanl i ness ofem¢ﬁ951nﬂt%ﬂu@aﬂrstﬂndawmeﬂr 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 not have the
above- nenti oned di sadipaategyes sudk ars apphendedis ndipEdictutultar clean etnd@i n a

maintain. Thus, both for removing the feed means and in
particular the stirrer and also for cleaning the interior, the
upper part of the container has to be removed with relatively
great effort, whereupon the stirrer is removed from the
spherical container from above. Furthermore, this manipulation
complicates the cleaning of the entire 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



rotationally symmetrical, for exanple spherical, container shape and to
provi de a construction which makes it possible to dispense with
constructional nmeasures for shielding parts of the apparatus and which
permts sinple renoval of the stirrer and the |ike. According to the
invention, there is provided an apparatus for treating a,geigfialaooq
conprising a rotationally symetri cal cnt ainer, a material 1'nlet opening
into the interior of the container and a nmaterial outlet |eading out of
said interior, g SEheiif BBLE A2¥h0%dheShALL AR0cRL: LhaSinRCor Stid 1T NG
menber, characterized in‘that the contalner has an upper and a | ower

hal f-shel | eachtizvinggusitvépt fet@itabke shofit g oteation, axhator e awteri al
inlet is arran H Dt uppsr al.b=s | -8 i et is
arranged in the ower h‘fﬁca]] Eegh%?‘{] O%ﬁa?gtnhgal gami$§ﬁg%ﬁeﬁglg?o%gar? be

separ at ed frondBwe20enigruatrr2004 phethenpbar fglfasheldf. t he cont ai ner and
that the shaft of the Lrr] Ut ql t e (e Xi s or
an axis which is i ncﬁdﬁé%&{ﬁjg?gﬁm etotdflﬁlgenr{t%oggzﬁle} gsﬁ%%ﬁlmelgt ée(lg’J Eegg(gémgri ve
devi ce arrangefiran thhedapspdenhdllpishel | . Advant ageous enbodi nents of the
apparatus are evident .fr epen t 0 T i per of the
appar at us accordi ng tghgng%é%qnﬁqeggng%%iaﬁgﬁ?bgﬁs t%%%ir%\glg%ﬂ%%nconsi sts of
two hal f- shel ¢xammic kabodbwartt gl the tiweshape ofnsistedyfofwo heddlution
with a 20 Augusho 20044 hotizantal 20g & yeibbeabePl ane of symetry, i e
is rotationally symetrical wth respect to horizontdl "and a verti cal
axi s of rotatiovevolltieacoonitlh rer preferably has the shape of a sphere with a
mat eri al



outlet arranged in the bottomof the |ower half-shell. A stlrregomhlch IS
rotatable about a vertical axis or via an axis inclined at nost - 4 on
preferably 15 to 200, and which is connected to a drive device arLange on
the upper half-shell and, during operation of the apparatus-,hL plca;v;pner
entire material and constantly circulates it is arranged 4, ttdg&t;:_ Iof -
The apparatus is suitable as a dryer, a mxger and, with |ntrF u? i on
suitable liquid, also as a granulator and can be used not only for

' [ j [ i ' [ he pharnmaceuti cal
hem cal synt hesi 0 onhi ned . applications in the AL:t
(r:raﬁuf act ur%/ng st ag%MOPlgératsJi céurhar% gfg\]/:gﬁf:%%;egf)%‘?e tHe SHPEtatusiaeotding to

- i i eege ch RSk 5 RNESs tthea 8bPRLEntal
the invention ar¥otdfs qnsaursy 0 f the  cl egﬁﬂ% congonents.ntl'la"le

[ I ' ni-t Qri,ng _ . _
gﬁk?égPag?ei hg ?ﬁ%/ﬁe&n% g;r%q:ltg% elsg?"rlﬁeagv\f?%at%‘é?er%@_oﬁéaﬁmfferrbodl ment s
shown in the drawirefeddrly, haki gheeslapbons A s%ﬂl%%@%i%hvgr&%]ﬁé{ig ction

appar for drying a terial, conprising a spherical
E:g:n?;igge?nf ofﬁedac%#oslrﬁ 6 & %‘PF-SP‘I&F ¢ Dol orriqfurtde? Lekheushal Sesieaal i C

[ frtdugle i s [ | i kewi se
ical sectionX rawheehnds apped el G Si §E,-8; SOPt al ner
:‘/g”r:egaf rgm two half-shells. The apparatus shown in Figure jl] Ahd aoe’fmt ed as
a whole by 1 has & §Ph&ftEalPEdited i ™ sithi3dn /i ereéedablymbyatiey 40t t he .

. . 4

ili f oduehieR LeOBbAke&t &AM OYR;RQ and; coMprises an upper an
ge: lo:/vggJ ﬁa?f-ghglal 4 and 5 hayi n% a verq['i cal la_xl S. Jl'%e u‘%rpaer%g%cgqu | 4
is -- as indicat®8eFn"thE-aPadd nind, shuniinge ¢peirehibheo 20t gisia 2004 ,5

mat eri al inl et 6p&&ds§u§r¥b@geﬁ%EEJiﬂéﬂéﬁﬂé&”aﬂgiEpzséggkl§xg{£é§iéeg% drive
R gesgglgsgahgegmqéathe 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



detail below. The |lower half-shell 5 has, inits bot'tom the materi al
outlet 10 which can be shut off with an outlet nmenber 11. The outl et

menber 11 is, for exanple, in the formof a slide valve, flap valve or
ball valve. The two half-shells 4 and 5 of the container 3 conprise
essentially - i.e. apart fromany wi ndow present and frormossadhstaneh4 he

like - at least one netallic material, for cexanple stainless steel. The
two half-shells 4 and 5 are preferably doubl5e- wal | Sﬁ_ aﬂd_ may adﬁl ti on?l |y
be provided with iyn / or ol i . devi ce ich i s not shown, for
exalrorpl e a heati ngn?aand tgrl g‘{;‘%g?i ﬁgaggi?,&i%hmﬁar‘aﬁdcﬁl%rf"ﬁl?ﬁeu%%n7eraq€hovm
for dryers, mxerarrded the Hrkee Jdéeiwed I8 M@Ldﬁherbgaal{hgtm&@{?r t he
cool i ng device fisnal Ly _al sq be provided wit eat insulation i

r equi rgd by then?:br%ttgr} e%#rg 'esrph%fl per aﬁaﬁtfn.s e ar Ned&r dbvi ks o tdman.9

arranged on the uyhpemathaliéisbetled bElanNgH @ad sbi ERLAGHAIG 42 to a

i i i t unted so as to
et R R SRR TR SO )

be rotatabl e about” "an "axrs

possesses a stirrer thé fohhchfis soiEciAGY raapi ghy&0M8eli0n,.qr
friction clutch to the %haft of the drive device 8 so that it can be
rotated by neans of this PShE¥Rthdriershed isad, apdr5 ekabhe econtiwieerssirring

nmermbers 17 whi chcamprassaagesht symmetrical | YWt heLgsP, Q. e anot her,
have a shape ada tgd to the inneimfurflace oip‘the Iovve%ﬁ%a‘h -&s%’ﬁell 5 and
are cool abl e and,pgfasielﬁ‘élt'%‘;1‘1‘.)‘?1ef”d’)mr@fk‘k&S gndatheedike oret iIeasgr aned heati ng

and/ or cool i ng ceikal Depeanghdig 0N _ﬁd}ee%ﬁslefsegfﬁféésonstae% -O%8teh§b’8
material to be treated, the stirring unit 12 can of course al soh
anot her 20 Augusba§503h?#ls 4 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



i r exanple a helical stirrer. Furthernore, the stirring unit 12
i;;rgfgb Lg equrgped with a gas feed for drying and/or final ir%|283 228
the material, in particular as disclosed, for exanple, in FP—h 208 59
In order to accelerate the drying, the stirrer 16 is usually hea 2064
this case, any existing gas feed lines of the stirring npﬁhépiaﬁe -
preferably arranged so that the gas is heated up on flow ng t rprﬁ an
t hus energes as heated gas during operation of the apparatus, w

' [ im . The stirring axis 14
hat t he process is.further optimzed. T
irgsiljlnleitned by 15,QE#1P&|E)’ar ERRS R ?ugﬁlécséys‘i-'lﬁfe%-he foot 16a of the

i t coverFudtcheantioret, tReaktorethg GRAY ald YW LR thg
32L[{§;|12X?gezfno The dried material can thisBe’Fenpved

. hal f-shel | 5. _ _
wi t hout difficul%‘?‘glsp?%%o“ff Ph8agutPed 1or oy i asd/orefican deyeng

i i I § |..of, the material, so
e rotatingoboid rdveraels 14 gurtngatdie o4 emyal .
fggtl?ﬁe productgian run qut _ unifornmy and conpletely. %ﬁé ﬂngder 13dhas
a honogeni zi ng rod 1% Wi ¢ BPSAr 8t 4P 3bP 8 abutondes ter eiccalleauts @B an

! : Kni .. Ihe_material inlet 6
has the shape ofdidysown herDgeRkzers:er;&nide ahAhie .4he et el .
issprovided 3ﬁth feed .means, which are notlgho&ﬁ, %or fegﬂlhg A faterial,

for exanple a pilWefd&htt"gngasvheeh }inest mfedhiensaistong mbakew € not

i he filtration unit 7 is
h - for exanprerereenti puedsqieagdanlie . stre. T L
;rgsTded with agm1east oge filter. During operé?ﬁoﬁsogeﬁ AR idus

process, gas, pref¥iasl Fhrougkarndetiie dmﬁr@ebhascﬁéhﬂ{a@eﬁaé Ocﬁurtfrlgea%ggs
the filter bags. opaeaassachat e gﬁ?ﬁacroan:ql%c,t W85 %Hg gg‘ssuié apl?apt?rtl'lleng
have a gas feed b&ggnghgggcégs 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



20 August 2004 7 denoted by 19. The two half-shells 4 and 5 are detachable
from one another and, as indicated in Figure 1, are provided wth

outwar d-projecting flanges 4a and 5a which are connected to one another
via a joint 20. The latter has a horizontal axis 21 of rotation and is
arranged on the wunderside of the ceiling 2, which incider@fakigustago® so
be an internmediate ceiling. The two flanges Aa and 5a are additionally
provided with screws 22 or other detachable connecting neans, for exanple

j Oi f the
bayonet joints, ddhdidehtaoclose the container 3 for operation o
ap);;arat ujs 1. As is evi dentytfromthe drawi ng, the upper half- shell 4 is
hel d i mmovably in the ceilhen§v2 bplfhehebloducndd mrendetacheBme r oo 50,

ticular in y at xcept.i on of the section
nserted into the cari et iy 8 chhdiadVe S Hual Nt fe Srermen

space 60 | ocated %@%W@rérndgmecbmq abimrfys 4andnthat rhech oves

hell 5 0| nt 20 .can be swi vel |l ed downwar ds
23/!51{/ fsr gm t hecoggﬁ%ﬁ’%gt%a #hexg%péélp% " Vi HRFE T aPt hehe chplereras not

defined in detaila hogdhonsad &uisher df Iﬂdmmr tnd3isi ArrAMLEd 4P S ect

terial ri In nthe cont g ner to another treatnent, in
E)Pge;na f or exgrrpIQledtegs'deX ?omera e rt|h&I°§slBFF6?WéﬁJmeéésaitSOto

give X I ﬁr gelr:OPa{ bneclaesmtetme@iﬁtlvet Idf)enﬂlfielgﬁggﬁieckg@ Qibﬂ?gignét/ ar{g{ esent with
?ntcfgdljc?ng ali gﬁr‘%dgﬁﬁ?g %%Pf%cﬁﬁc’av’ﬁjéd FidPopCrBrs %fa% feemat er i al
onto the particHesachable 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 on device may additional ly

hernmore, the container wall and the filtration \ _
Egrgrgvided with a 20 August 2004 8 cl eaning Sys%ﬁnlm?LChiE?Zr?oflg;a|;LZ
f optionall retractabl e spray nozzles 24, so a e _
gontginer, t%e stirrer 16 and the honogeni zer rod 18 can beAcIeanggg;nnfge
closed state, i.e. without opening the apparatus. Mreovetl Asguss] o o]
device, which is not shown, may also be pregent for controlling an f
possibiy regul ating the operation of the apparatus 1 in the form of a

j |1y by operating
dryer. The contro .egulation can be effected _nmanua b}
S\r/\nytches and/ or aItClIi%éggtggp%t¥% 7" "éﬂhcch'rg’t & Wpr?ﬁéthm%mﬁmrcaﬂmygol can
be effected accordtngct@bhepsmmﬂyundmﬁﬂéspaqqeggrghggdkﬁérg5€§%¥§¥1é%

basi s _of asurenents. As already nentioned n
?E?ﬁgéug?iéﬂf tﬁzkﬁgiﬁ%? BTt rfdh && 1 rdegaAfngnantherdminardmigeaf rickie 18

S o L D o e R GHRNCABERa0b L8, 4 s, Seanind
i i down t} al f-she , ri
Z?ngghlgg t hat tEge WHFTHUS6 and honogeni zing rod 18 can be removed from

ol ativel y oasi |y Furthormore. By Rerar T age (he S ATHer 35 Aothe
[ ily. Furthernore, by i _ Fhe
Lg:?}héeg% g?S;thh?WQﬁquﬁxﬁ%ﬁﬂJPetﬁée§EDVefdev¢mn¥rdiﬂﬂm@ anaf pbbeigirring

' he drying
i f ot r t aratus, parts of t
32:: %chgdbg reifﬁéﬁkjﬁyaﬁggﬁﬁy%nggg?g?e€9f€%#L?3ﬁ§ﬁﬁt§5n1r68nF§9,f%émthat

no additi onal cdﬁ%t?LﬂﬁMQ§naWhﬁe§9utesiamE reguliateidnf e@anspat bakb¥ted H

separating the W&aﬁﬂdﬁl@ﬁﬁa oBErEE?natévfrlrt%helsz a%@orsggeggg;tlga;fgfyt ©

material outlet g%tégglggglﬁg. 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.



f the invention is that, owing to the novel design, the seals
ggvg?}???ng unit 12 and shredder 13 are not imersed in the product dur;gg
the operation of the apparatus 1, as is the case in known ball dryers.
August 2004 9 The apparatus described with reference to Figure 1 . f
constitutes only one choice froma plurality of possible Ehbﬂdhﬁﬁg gqo t
the invention and can be nodified in varioys respects. Another enbo |gen
of the invention is therefore shown in Figure 2. The apparatus denoteh as
a whole by 101 in this ﬂ ure i s forned substantkgllyf3|nllarly to t e103
apparatus 1 described wi th-r EFEFEALESt BSEFHIReA Mith refemgsce tonFiagumes

0 d omor clean
which is held f|rlﬂqpnstﬂdmtescehhgﬂgni %EséﬁéfﬁiﬁmWa # FQ?bﬁgaH% o8

d onpri s, er
LQSFLQSQ sgrtlga é?ieTﬁ@ Ggﬁ@Fnﬁal?fs¢kﬂIlﬂmﬁntlpaoandcaanlbs thehdrylng
and filtration umddﬂf&édaad bheibue rdejyg devices 108 and 109 of t1 ® e
stirring unit 112 and shredder 113. In contrast to the apparatus e ]
apparatus 101 has a somPWR%L hefrpambedinesonted ride 3hapatiﬁs idhitsare Rddh0Ug

it does not have sﬁﬁﬁmsﬂﬂp@l?ﬁr@ sphere, rp{aﬂascuse %?18 %qucglyed?};{y a

| uti on having a hori zon and a v I"cal ane
LgY?zgntal and a%OQeﬂplééFsaiiguﬁﬁ ¥t forne sAbstantmalhﬁr§EMﬁié¥myﬂ¥H from

i h 112 coincides with the
sgggrga% airg o?hﬁﬁéagéﬁngﬁgr? éééé%é a g@ﬁée ugﬁﬁﬁnfﬁ £ Hiigugend out | et

110 is arranged Rof-cBAeral ¢gntaindre 108 mhical iaxhs1@frihe £ant aiger 103

but of fset therete@m ngapgh toe %ﬁé“kiéﬁﬁnil%%7r82mtg§ gﬁéggeﬁgo%}ESQagﬁda

shape 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 and
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



ich is nodified conpared with the blade arns 17 and adapted to the inner
\é\ﬂln(‘:ace of the Iowermﬁal f-shell 105. The two half-shells 104 and 105 of
the container 103 are also detachable fromone another and, as indicated
in Figure 1, provided with outward-projecting 20 August 2004 10 fl anges
104a and 105a which are connected to one another by nmeans?lofuserte@®04or
ot her detachabl e connecti ng neans which ar}eO not shown. As is furthernore
evident fromFigure 2, the upper half-shelT” 104 is held imovably in the

[ that it projects virtually

ilin 102, in rticular _in su a :
gglrrp: etgel y into tiﬁ%nﬁgghi@éasﬁﬁéeﬁ% i &Fe S58VEctRe be oorrtdmethoom
150, and that thdaty seshacefofcréhe i ange 1042 MRiaphel éohﬂé@ﬁ[ﬁﬁeéjlr%%r}s

abutting the flange 105a is flush with the ceiling surface. ower
half-shgll 105 ir%"%[l&}'nairg 3Pt aP3®¥% on the support arm 121 of a lifting and

| owering device 120, foragxaspterehe Miaawiicahhy rQLnPRE, ifaltL}}’e
controllable one, in such_ a \I\ﬂﬁ that it can be separ ate rorﬁ.t e upper
hal f-shel | 104 dR&Sfobedivereltally idolmdsr dampyabhmi it eirten ose idnichg

cl eanin urposegozl nigr gderriQuiAciily tal g acgeSsS+LQ tﬁg stirrer 116 and
shr edde? ngpf rom bel (J:SW 9t he lifti nlg _an?i:l | oweri ng Eiew c%rﬁjfcftﬁ‘ay
additional |y be SrovHAGHY FmPketelsr diniton tivechanhsne | sparears s ubsagwent | y

: ! ; ; ; 105
to swivel the |aweyedthal f-sifld: 03 Jo0t 9shhe direction of rotation 122.
The di.nensi ons of the appaérat us according to t he ?rﬁ%%nElag:n Sr’r\fyfaa\%n?fwthl n
wide limts, it bBPn§lpoesikli4a which He éhteotiedefwol abetafng R@econt ai ner

to be, for exarrpk@an@{, 6, orden Qf Ul%ip %Pnet 8&16.9919g 1s'ur[1)€e£c%n.diTrI]1 ?.gwer
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.



ive volume of the container, it is of course also possible for
Eﬂg ST ];rg(r:]tsi ons and shapes of the essentially rotationally symretri cal ]
containers to vary. Thus, the container can of course also have jtheI S alple
of an ellipsoid of revolution or may furthernore have a cylindri caqwa
section between the two half-shells, wth the result that2% heguwftf 204 ve
volume of the container is increased. 20 August 2004 11 CLAIMS 1. cal
Apparatus for treating a material, conpri si h a ,rotationally s_yrmet][| Cﬂ.
container (3, 103), a material inlet (6) ogenl ng into the |nter|]9r of dt e
contai ner (3, 103) and a material outletCPaBMS110) |eading out of sai
interior, a stirring unit (12, 112) having a shaft and at |east one 03
stirring menber (17, 117), characteri zed in t hat the.contal ner (3, 103)
has an upper and L | ower APRAFRLSRefPr (AredtinkD4 rk@e)rieachcbapkDgdidg a

i cal [ Ofrdf j terjal. inl ( (s arranged in
Uhe. upper hai - Shal 193 *Samet REAE B Binsth fae | 1piby ojtdiel
arranged in the &8t H&)fopRBihg (Batd0B)e irtthatiothetl ener chat it she {35,

o char "ene DRARIOPREE £ PO LETHNI, 000, g0 S ERTATL ARG SSiaanc &
vertical axis (14Pth4Pr0raaﬁt'aﬁt:5”€( Jlﬁﬁﬂii‘el)z(r M?ghhgﬁg%gﬁeﬁ@ﬁ%&ﬁgger
o S0, 15 caBngRied has AL Gehes (3 108} arranged on (TS uove
that it has a shtéaieth¢18onidR)emhide 1isaf habSSnr?%%%ﬁg%r%%’g%Hwoﬁr ;’ﬁ;t' cal
3ELZr(ﬁ2?f?gﬂe:th?gﬂgﬁéfﬂ Eé{ 5%(¥d$¢af$%¥lggcg having a vertical axis

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



(4, 104). 3. Apparatus according to Claim1l or 2, characterized in that

t he 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 t3¥afugiss R@WKer

hal f-shell (5) can be sw vell ed downward 20 August 2004 12 about a
horizontal axis (21). 5. Apparatus accordi nbzto any -of Clainms 1 to 3,
characterized in that the |Ilqower half-shell (105) is fastened to the support
arm (121) of a Ii¥434%g aai?&’rlIZB\’/}éF‘FnﬁxH%v(%Je)-(lzo) in such a way that it can

be separated frauthe umgggrgahg@g@é}dﬁﬁ)@o ad&g, rg%vggail\{‘grii cal%y
downwar ds and then sw velled horizontally.” 6. paratus Secording to any
of Claims 1 to 5°hadRsta&ierrzén Frat Hahe tinwegohieadifrehel 3) (i65spherical . 7.

Appar at us accor difagteded 8bMBe £ ' [ hat t?e. materjal outl et
(10) is arranged in thee bott(_)me olgﬁécﬂlgé ﬁ)f\/\né‘ra(qﬁéqu 9t§h5l e %’}n%rﬁ)‘“{ hat the
shaft of the stilPFREdRENHeviee) (120) dimtsatsihe aalbayt that aki scaih i s

(3. 8. Apparatus ocaraine vh ai ‘B SedE-phegt, ) ot uuiered in ¢ hat
the stirring uni ¥eg¥2yalsycdornieds andl aheheawabbeled. hdppasallg yaccor di ng
ddi 11 onal Iy equipped wi TRUA A FAETS KIoaPk: BE SHEHMIng @ 8.0 &l o 8
and 9, 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.



characterized in that the gas feed is fornmed 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. ABSTRACT APPARATUS FOR

THE TREATMENT OF SUBSTANCES The apparatus conprises a container (3) which
essentially has the shape of a body of revolution and corifrpsestt 2804

hal f-shells (4, 5) detachable from one anthBher and having a vertical axis.
The container (3) preferably has the shape™of a sphere with a nmateri al
inlet (6) arranged in the upper half-she]l ?4? and a material outlet (10)
arranged in the bottom of the | ower halz?‘B-g qT (5). Also arranged in the
container (3) is.a stAPPBRATUS)FoRI THE i BREMTatRD| ¢r abrdTacExi s i ncl i ned
not nore than 20[err] ang which is connected to a drive device (8)
arranged on the upper haf 't sHRIT{H)® SRFPIHPER s uPeRFRI Hes stBantihy ch
circulates the eertbestimlEeyids Wismﬁp@pglfaﬁigadﬁfof Qee‘g,q LaLUshqThe
apparatus is suitable as a dryer, mxer and, with introduction oP a
sui tabl e |iquid, “8FRELERS &~ Lsde ldfd (GanSbedeisehabist fawy oher

‘cheni cal synt heshfobhiér 215D ras/ihg %a%TeQ'i:chaioéxPé(?”ﬁ}iee dB8er (3.
pharmaceuti cal manufacturing stage, in conbined applications. Pérfl cul ar

advant ages of thBTShphRtat U saddér dhaget 8ft Aespimmmtvioh ar matheiplessure
surge resistanceiang:t @ AR RBIiAL @H@nﬁﬁpé‘f‘q?]aﬁif—%iherlq (?Z separation of
the lower half-shell (5) fromthe fixed upper half-shell ). Figure 1
material outlet (10} arranged in the bottom of the lower
half-shell (5). Also arranged in the container (3} is a
stirrer (16) which is rotatable about an axis inclined
not more than 20° and which is connected to a drive
device (8) arranged on the upper half-shell (4) and
picks up and constantly circulates the entire material
during operation of the apparatus. The apparatus is
suitable as a dryer, mixer and, with introduction of a
suitable liquid, also as a granulator and can be used
not only for chemical syntheéis but alsc as a reactor,
for example in the pharmaceutical manufacturing stage,
in combined applications. Particular advantages of the
apparatus according to the invention are the pressure
surge resistance and the simple maintenance and cleaning
by separation of the lower half-shell (5) from the fixed
upper half-shell (4).

Figure 1



