A M XING SILO 2254798 The invention concerns a mxing silo
conprising a silo container with a generally conical bottomwhich

term nates at a generally central 5 container outlet. A mxing silo of that
ki nd can be desi-gned both in the formof a pure gravitational m xer and
also a circulatory mxer. In regard to botth types of construction, there {;»
are numerous proposals in the state of the art for achieving a hi gh | evel
of quality of mxing action, that 10 . is to say good honbge
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the mxing ti r exanpl e German Published Specification (DE-AS) 1
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20 plurality of chambers which, as a result of suitably stepped upper

edges on the sheet metal segments, with suitable positioning of the
filling opening, successively fill with material on the basis of the
overflow principle, wh'ereby__lthla.t arrangement frequently provides for a
vertical pre-mixing effect which is dependent on the batch size, ' (

25 instead of the purely horizontal layering effect which otherwise '
occurs. Furthermore, German Patent Specification No 2 219 397 already
discloses a mixing silo which is in the form of a circulatory mixer and
in which a central riser pipe is surrounded by a further pipe which is
shorter in comparison therewith so that the further pipe, with the

30 central pipe, forms a first annular space, while with the wall of the
silo container or the conical bottom thereof, it forms a second annular
space. During the circulatory movement of the material or removal of
the loose material, different speeds of downward movement of the loose
material occur in the two annular spaces so that portions of loose

35 material which originate from dif‘f‘erent levels in respect of height are
mixed or blended with each other in the outlet region. The

gravitational-circulatory mixer which is known from German Laid-Open



gravitational -circulatory m xer which is known from German Lai d- Open 2
Application (DE-OS) No 30 29 393 is also based on a simlar principle, but
in that arrangenent the circulatory effect is produced not by way of a
central pipe but by way of a vertical riser pipe which extends outside the
siloj container. 5 The conmmon di sadvwant age of those known m xi ng
silos is that the installation fitnents which are provided in the silo
cont ai ner are exposed to consi derabl-e static and dynam c | oadi ngs which
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| ongi t udi nal plcEALE %’éﬁ%%u"ﬂ??ﬁf P‘I‘]"e £ore Being, Eilded with nogh
that respeasi vabayerdd] aizcbhe @hadhdssbéingeindricakingly madend/ or outl et
cross-sections of d'l-\fcéo%grr:]gt' é |z S e invention there is provided a mixing silo
comprising a silo container with a generally conical bottom which
terminatés at a generally central container outlet, wherein, a hopper
which has & casing which narrows towards the container outlet is
20 installed in the bottom region, the longitudinal axis of the hopper
coincides with the centre line of the silo container, the interior of
the hopper is divided, by sheet metal segments extending from the
hopper casing towards the 1longitudinal axis of the hopper, into a
\/ plurality of chambers which are disposed in succession in the
25 peripheral direction and at least part of the height of successive
. sheet metal segments in the peripheral direction are tilted in
‘alternate directions through a small angle (a) relative to the
corresponding longitudinal planes containing the centre line of the
silo container so thé,t respectively adjacent chambers have intake
30 and/or outlet cross-sections of different sizes.

Such a mixing silo can achieve a high level of quality of mixing
by installation fitments which do not cause problems from the static
point of view and which are accordingly of a simple structure and which
if necessary can be subsequently fitted to a silo. The installation

35 fitments are to comply with the requirement for easy washability of the
" mixing silo and can be used regardless of whether the mixing silo is in

the form of a gravitational mixer or in the form of a circulatory



‘Such a mxing silo can achieve a high level of quality of m xing by
installation fitnments which do not cause problens fromthe static point of
view and which are accordingly of a sinple structure and which if necessary
can be subsequently fitted to a silo. The installation 35 fitnments are to
conply with the requirenent for easy was?abi lity of the mxing silo and can
be used regardl ess of whether the mxing“silois in the formof a e
gravitational mixer or in the formof a circulatory 3 m xer. The basic
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applied to the annular space between the casing of t opper
i nsi de wal | tosmpint@in gfasg Hdoweanditionspott om of the silo container. A
15 Preferably, the sheet metal segments terminate at a central pipe.

This is a design which is particularly simple from the structural
point of view.

Conveniently, the central pipe is in the form of a riser pipe for
loose material circulation.

20 Thus the design can operate as a circulatory mixer.

The blending or homogenisation principle which is embodied by
means of the division of the hopper into chambers may also be applied
to the annular space between the casing of the hopper and the inside
wall surface of the conical bottom of the silo container. A w)

25 corresponding preferred design configuration is one in which the space
between the hopper casing and the inside wall surface of the conical
bottom of the silo container is divided, e.g. by second sheet metal
segments which are similar to said sheet metal segments, into second
chambers, of which respectively adjacent chambers have different intake

30 and/or outlet cross-sections.

(PPN

When deaiing with loose material which contains what is known as
angel's hair, that is to say constituents in thread or strip form,
which have usually occurred in a preceding conveyor operation, the
above-mentioned design configurations or developments thereof

35 respectively are recommended, in order to prevent the angel's hair from
being deposited on the upper edges of the sheet metal segments which
define the chambers, and correspondingly reducing the respective intake



25 corresponding preferred design configuration is one in which the space
bet ween the hopper casing and the inside wall surface of the conical bottom
of the silo container is divided, e.g. by second sheet netal segnents which
are simlar to said sheet netal segnments, into second chanbers, of which
resgggiively adj acent chanbers have differdnt intake 30 and/ or outl et
cross-sections. Wien dealing with | oose naterial which contains what is
known as angel's hair, that is to say constituents in thread or strip form
whi ch have usuerrdsg-seeticoned in a precedi ng conveyor operation, the
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bei ng deposi t el dHet SREOFPRRILNG FFBWiRgS .t R h@et netal segnents which define
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Cross-secti The invention_is diaqramuatically illustrated by way of

exanpl e in he 5119 BRTOFNIPE o0 FISVRY S if’ﬂ' which: Figure 1 is a perspective
view of a first enbEtkung iaf aasemudngeﬁy sisilar emtxgiidemiy t o t he i nvention;

Figure 2is a SeCO”F ¥8r Y3 Syl 1 ar g8, Jﬁ@twl}ehguix? §o@g§9§ka}gfﬂgﬁ&c

view i n | ongitudi na ectlon corresp Ing to Figure 2 IS a
perspective vi eqyrespendiag| tg figurecdi e of the hopper 10 of the mixing si I o

shown in Figure 3; Figiitet s pufardcflet R an dn1bReed'8BRE) of thE! iiiper

- Figure 6 shows a detall indjca X in Fi gure 5 on an even Iarger scale
- Figure 7 i0a pf fhepixingssilReshowpptht FAB¥RM3in Figure 5; 15 Figure
8 IS a view in sectF{fureas &hows d déeeldbhdntVbf |thenhdpper! 6f Fighteglte 9 is a

P Irko_pect ive view of the bgtét%wsporéétggl o{ndg'castee ogg fnlig‘og.iguerrg 501:mt he m XI ng
larger scale;
Figure 7 is a plan view of the hopper shown in Figure 5;
15 - Figure 8 is a view in section taken on line VIII-VIII in
Figure 5;
_ Figure 9 is a perspective v1ew of the bottom portion of a second
embodiment of the mixing silo;
_ Figure 10 is a plan view of the bottom portion shown in Figure 9;
20 and _ _
Figure 11 is a view in section taken on line XI-XI in Figure 9.
Mixing silos shown in Figures 1 and 2 each comprise a silo
container 1 having a conical bottom 1a, and a top which has a filling
opening 2. The bottom 1lg of the silo container 1 terminates in a
25 central container outlet 3. As this is an embodiment in the form of a -
circulatory mixer, a mixing container 4 with a connecting member 4a for
the feed of the circulating air connects to the container outlet 3. A
central pipe 5 serves for circulatory purposes in known manner, the
central pipe 5 terminating at some distance from a deflection coné 6.
30 The central pipe 5 is surrounded in the region of the bottom 1a of the
silo container 1 by a @oppep_7_whose interior is divided into chambers
9a. 9b ...9n by sheet_metel segments 8 which extend substantially
radially from a casing of the hopper 7 to the central pipe 5. The
chambers 9a to 9n have_intage cross-sections of the same size (at the
35 top) but outlet cross-sections of different sizes (at the bottom).
This will be described in greater detail hereinafter.

The mixing silo of Figure 2 differs from that shown in Figure 1



Figure 10 is a plan view of the bottom portion showm in Figure 9; 20 and
Figure 11 is a view in section taken on line XI-XI in Figure 9. Mxing
silos shown in Figures 1 and 2 each conprise a silo container 1 having a

conical bottom la, and a top which has a filling opening 2. The bottom la
of the silo container 1 termnates in a g5 central container outlet 3. As
this is an enbodinment in the formof a cfrculatory mxer, a mxing ~"

container 4 with a connecting nmenber 4a for the feed of the circul ati ng air
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m xer, inst e urai| ef1x1ngnglement for the inwardly disposed, approximately
vertical edges of the sheet metal segments 8. The deflection cone 6
(or at 1least the underneath conical surface thereof) is also
unnecessary. Figure 3 diagrammatically shows a corresponding
20 embodiment in which a silo container 31 has a cell-wheel discharge
valve 30 as the closure member. Disposed on the outlet side thereof is
feed shoe 39a of a pneumatic conveyor conduit 39 which is only
indicated in the drawings and which is supplied with compressed air by
way of a connection 39b and which has a conduit portion 39¢ by means of U

25 which, if necessary, the discharged loose material can be circulated,
that is to say conveyed back into the silo container 31. A central
pipe 35 thereof serves only for fixing sheet metal segments 38 which

" divide a hopper 37 into individual chambers.
Figures 4 to 8 show how intake and/or outlet cross-sections of
30 different sizes f‘_or the chambers can be formed. In the arrangement
shown in Figure 4, the intake cross-sections of the chambers 9a to 9n
are of equal size, due to equidistant arrangement of upper edges 8a of
the sheet metal segments 8, see also Figure 7, whereas the outlet
cross-sections of respectively adjacent chambers are of different
35 sizes. In the arrangement shown in Figure 4, for that purpose, the
sheet metal segments 8 which 6ccur in succession in the peripheral
direction are respectively tilted in alternate directions through an



container 4, the silo has a conventional closure or discharge nenber, for
exanpl e a cell-wheel discharge valve. The central pipe 5 can then 15 be
closed at the top side and in that case would only serve as a structural
fixing elenment for the inwardly di sposed, approximately vertical edges of
the sheet netal segnents 8. The deflectionéone 6 (or at |east the
undeFheat h conical surface thereof) is also unnecessary. Figure 3
diagrammatically shows a corresponding 20 enbodi ment in which a silo
cont ai ner 31 hasgl® cetélattieel talitbe hargesponding Iongistudiinalc Ipdanese contdialing
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In that case, respectively
metal segments 5 are not tilted overall, but are each angled through

the angle a at the point P. The section shown in Figure 8 shows the
same outlet area cross-sections as are found in the embodiment
20 illustrated in Figure 4.

The upper edges 8a of the sheet metal segments 8 extend in a
rising direction at a given angle towards the central pipe 5, as viewed
from the casing of the hopper 7. The angle is so selected that it is

; greater than the angle of the friction of rest of the loose material.
25 Any angel's hair contained in the loose material therefore slides
outwardly along the upper edges 8a and drops into the annular space
around the hopper 7 (see for example Figure 1). That ensures that the
corresponding chamber cross-sections cannot become obstructed with
angel's hair, which would not only adversely affect the mixing function

30 but also make it difficult to clean the silo container.

Diversion of angel's hair int the outer annular space is further
improved if the upper edges 8a of the sheet metal segments 8 are
additionally provided with nose-shaped extension portion 8¢ which
extend beyond the upper peripheral edge of the hopper casing, as shown

35 in Figures 5 and 6.
Figures 9 to 11 show a second embodiment of the proposed mixing

silo, or, more accurately, only its bottom region which alone is of



adj acent chanbers woul d have both intake cross-sections of different sizes
and al so outlet cross-sections of different sizes. The sheet netal
segnents 8 could be disposed with their | ower edges 8b 10 equi distantly
around the central pipe 5 and the tilting effect may be about the
connecting point between the respecti ve7J ower edge 8b and the central pipe
5 so that adjacent chanbers have intake cross-sections of different sizey
but outlet cross-sections of the same size. The two options |ast nentioned
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i mproved i f Panticyparly etiyethegacase tdfe silectcoptainerse@fieioses diemeter, o/

addi tional | yppFdbdhglem Whd Qaﬂ@ﬁﬁﬁz%h?!&ds QbR ThE hobfér ORhEE aMphrgemext end
beyond t he upper. peri Eheral ed per,. cas as

. e of the hglg . IGE%H'B shown 35 in
Figures 5 aRgowvidepiin,Fheperipheral dirsption ar sAaLEionalnyEber oF flAK 39P8Rosed
m Xi Nng $5| 0,inG6lviAR<Dedds f adowhiardofidveneht o AdifFerérmOnsghitided) 66 ahati S Of
! even better homogenisation is achieved.



I nterest here. Thi s second enbodi nent differs fromthat shown in Figures
1 and 2 in that in addition the space between the casing of the hopper 7
and the inside wall surface of the conical bottom cont ai ner

is also divided into second chanbers 19a to | 9n by sheet gnent s
18 V‘\:tl_l‘Ch are simlar to the sheet netal seg nts 8. m“mm‘mi\i mﬁtlvely
adj a¢ent chanbers 19a, 19b .... 19n are f differ

cross-sections, see Figure 11. However, using the sane structural means as
previ ously described in relation to the s netal segnents 8 and the
chanmbers 9a to 9n, it is also possible for e 10 I nt ake cross-sections

of the chanbers 19a to 19n to be of different sizes alteratively or

addi tionally, fyom wau&haabsﬂot QoapPiditk aP3ilé Cédntalder Nuilthe o GfmePdlly | O
cént ai ners of | arge dianeter, eratln on the sane princi Ie s above the

hopper 7, that SAPESHyRRHEeR prbifhyserpinates gk, @pREReTally r SERYRAL fontainer
addi ti onal rsunbuml@é iahmlﬂoraenoﬂ;ﬁr wflilithlhaé B dhicH ndmwyawhamyeumnt
of different S o,that, e ett enls |s achi.eyed.
o A NE o TERAHEE ouRe 18 YTl lh Sne BIAR ekdbh O Unc® 1SS
coni cal bottomasiscleft ethﬁn happer a@ozacyimer‘althy tbentceatre cumeaiafertie silo

outlet, wherei rbon@amgpe'i:hé[mig?é%rb@ts &t Cael Happd Gt RAVIANS WbYVahESt  Rétal

container outlet i1s instal In the bottomregion, the ['ongi't udi nal. axi s
of the hopper cEfeRENtScextEnding fron tha heprar rasdne tavards) U\ec%ﬁns&tﬁﬁna wis

interior ofigt heothapgehopperdi ¥htde@ phurgliegt oﬂeérﬁhbémrmmas @6 efidpoged riam

the h t ds t I
Dl @ al (. of cHARGRARoN i Fhe, PEF e boS A PPFLEN ATEse R mPEE Sperieb e
direction and af Iseecdsspee tshlett hetdleisghbenst $ncthes peviphelrekt diveicaion are

segments in theuﬁ@&? AReh erﬂ{aE{%&k& ctiBhE éﬂrk&@ﬂspon 1t gﬁ#ﬁtg ?' deei%tg{h?pl 0 s

through a small e (a e cor
cont ai ning the @@rﬁqré‘eﬁimﬁéﬂéﬁ 19'!@'1!]!61“815@1899%@9@&41#@8 §be ceatre dinp of ithel y

adj acent ch@nbediaohaustdiRbAkso afktOre8pddtglely WiJadeiit! ichBRbets Tabé Ciftdke
si zes. and/or outlet cross-sections of different sizes.

2. A mixing silo according to claim 1, wherein the sheet metal

segments terminate at a central pipe.

20
3. A mixing silo according to claim 2, wherein the central pipe is
in the form of a riser pipe for loose material circulation.
. 4, A mixing silo according to any one of claims 1 to 3, wherein the

25 space between the hopper casing and the inside wall surface of the
conical bottom of the silo container is divided by second sheet metal
segments which are similar to said sheet metal segments into second
chambers of which respectively adjacent chambers have different intake
and/or outlet cross-sections.

30
5. A mixing silo according to any one of claims 1 to 4, wherein the
upper edges of the sheet metal segments extend in a rising
configuration from the upper edge of the hopper casing in the direction
towards the centre line of the silo container at an angle which is

35 greater than the angle for friction of rest of the loose material.



2. A mxing silo according to claim1, wherein th ment s
termnate at a central pipe. 20 3. A mxing silo $Eﬂmm“1mﬂmlwa m 2,
wherein the central pipe is in the formof a riser pipe torcloose nateri al
circulation. 4. A mxing silo according to any one of clains 1 to 3,
wherein the 25 space between the hoppgy casing and the inside wall )
surface of the conical bottomof the sil'o container is divided by second'®
sheet nmetal segnments which are simlar to said sheet netal segnents into
second chanbers Afmiwlihg Bilesqrordiag Yo asljads &1t whdreiheti® bawardi éridy ofit

i ntake and/or outlet cross;sectionsg. 30 .5. A mxin il o accordi to g
any one of L8%upRer gdges of it eflheetihgeﬁi)lpgfgm EGe* e(')‘g E%‘ﬁog’d gﬁee‘g’pgget al -
segnents epémripllerdlnedge of i shenboppenf cgpingt i on from t he upper edge of the
hopper casing in the direction towards the centre line of the silo ¥
container at an angle which is 35 greater than the angle for friction of
rest of %3he7loosd miking apilo supsgantially niagi hereinbefare odessribed @rdi m 5,
wher ei n t he; PU0RAtdaeRflth PEfdraRce/RREERE UdESnpRhyidie aphaRgs et al segnents
extend beyond t he upper peripheral edge of the hopper casing. 7. A m Xxi ng
silo substantially as hereinbefore .described and illustrated with
reference to the acconpanyi ng draw ngs.
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