2 usual I'y-faster than sand. The segregation effect TRhFEsutesi n a
di sadvant ageous variation of the quality of the mxture, e.g of dry
mortar. 51t is an alternative conventional Pragpfae Sﬁﬁ% teayg

plurality of construction material silos, onegfey

n
construction material is required. Thereby t esg%t?%" gged ok to%;‘gﬁ‘frgd

for disconnecting and connecting the pipe sy§*ﬁ - @ E;H pype
systemis reduced. However, a larger 10 anou¥ (ﬁtr?é |§§§etdeq)_urt g?gﬁ' """"
it ed ..IZ.. o paged .......

transporting and establi shi ng
Construction material silo IDATE OF RECEIPT ........... Teriieseresieens

5 The invention relates to a construction material silo,
especially for storing and supplying mixtures of different dry

construction materials.

Conventional construction material silos usually comprise a
10 storage container, a material intake line which can be closed
and opened by means of a valve and a material outlet line which
can be opened and closed by means of another valve. If
construction material is required at a location of the
constru&tion site which is remote from the silo, usually a pipe
15 system is connected to the material outlet and the material is

pumped through the pipe system.

If the location where construction material requires changes,
either the pipe system is modified or the pipe system is
20 disconnected from the material outlet line of the silo and a
further pipe system is connected to the material outlet line
conveying the construction material to the new location. This

requires a great deal of work.

25 Further, if substantial quantities of construction material are
required at numerous locations the silo has to have a very
large capacity. Usually the height'of a silo is restricted due
to pump power, safety regulations and installation equipment.
Therefore, a sufficient capacity can only be provided by silos

30 having a very large width or diameter. However, if material
mixtures of different dry materials having différent particle
sizes and/or different density, e.g. sand and cement, are moved
downward in a container which has a large cross section the

problem of segregation can arise. For example, cement moves
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the plurality of silos. A further disadvantage in having a plurality of
silos is that, when charging the silos, e.g. by using trucks, it has to
be known in advance at which |ocation on the construction site which
gquantity of construction 15 material is required in order to decide which
quantity of material has to be chargeﬂ to which of the silos, or which
of the silos has to be charged next. Is a further dlsadvantage of
this alt p i's qy st I y s Qf
il os TR FAGt P ERaEPEsR, &‘P%unfﬁ%a%%& Sttt cal HEghiL)af
has to beapdnsadedntageohe vaudktioaf bifc the qualiitiys ofh Ubg esixbérehee.g

I nvention % dfreaéﬁ %r5|lo which is appropriate to supply construction

% e

mat eri al silo to various |locations at the sane
constructlon S|te according 25 to the actual needs of the construction

wor k, out ., uirin at ouf .th Lt that
a part I %eg?%ga??%%r%%Egyg E@%%QIO @%&? £° nﬁréﬁgé ofg

plurality of construction material 51los, one for each location
where construction material is required. Thereby the amount of
work required for disconnecting and connecting the pipe systems
or modifying the pipe system is reduced. However, a larger
10 amount of work is required for transporting and establishing
the plurality of silos. A further disadvantage in having a
plurality of silos is that, when charging the silos, e.g. by
using trucks, it has to be known in advance at which location
on the construction site which quantity of construction
15 material is required in order to decide which quantity of
material has to be charged to which of the silos, or which of
the silos has to be charged next. It is a further disadvantage
of this alternative that more space is required to install a
plurality of silos. This is especially so since around a silo a

20 certain free space has to be provided for the truck traffic.

It is an object of the invention to create a silo which is
appropriate to supply construction material stored in the silo
to various locations at the same construction site, according
25 to the- actual needs of the construction work, without requiring
a great deal of work and without the result that a particle
segregation occurs when the silo is used for a mixture of

different dry construction materials.

30 According to the invention, the object 1is achieved by a
construction material silo for storing construction material

mixtures according to claim 1.
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di f f er ent dry construction material s. 30 According to the invention, the

obj ect is achieved by a construction material silo for storing
construction materi al m xtures according to claim 1.
3 The construction material silo according to the invention

conprises an upper silo portion, a lower3silo portion and a

The construction material silo according to the invention
comprises an upper silo portion, a lower silo portion and a

material intake device.

5 All terms such as upper, lower, bottom, top etc. relate to the
silo in the state, when it has been set up on the construction
site and is in normal use. However, it is also possible that
the silo according to the invention is arranged in another
orientation when it is not in use, e.g. when it is transported

10 from one construction site to the next.

According to the invention, further the upper silo portion
comprises a main chamber. The main chamber has a main chamber
at the bottom end. The lower silo portion comprises a plurality
15 of distribution chambers. Each of the distribution chambers has
a top end and a bottom end opposite to the top end, wherein the
top end of the distribution chamber is connected to the main
chamber bottom end, and the bottom end of the main chamber is
connected to a discharge passage which can be opened and closed
20 by means of a discharge valve arranged at the discharge
passage. Construction material can be supplied to the main

chamber through the material intake device.

By providing a lower silo portion comprising a plurality of
25 distribution chambers, it is achieved that the chambers through
which the construction material flows before being discharged
from the silo have a small cross-sectional area. Therefore, the
effect of segregation in a material mixture is substantially
reduced. At the same time, the overall cross sectional area of
30 all .the distribution chambers is large, so that a large
guantity of material can be stored in the silo and, therefore,

the material can be supplied to various locations.

This Sheet Has Been Replaced

AT




mat eri al intake device. 5 Al ternms such as upper, |ower, bottom top

etc. relate to the siloin the state, when it has been set up on the
construction site and is in normal use. However, it is also possible

t hat the silo according to the invention is arranged in anot her
orientation when it is not in use, e.g. phen it is transported 10 from one
construction site to the next. According to the invention, further the
upper silo portip onprises in chanber. The main_chanber has mai n
chanber  B¥ REevEding SR cheben i IS BeFEETE SopRTEniRa Ehr Beth PRaparFLy

15 of di s,trmid:ruti@nccshﬁébeéa tEaarlloftHeheiicﬁts:thﬁdnﬁdmrchahmé)eg Soaghe ofet Op
end and tonlend op

othe to nd, e|n to ml of. the
di st ri but TN n@@%gﬁl?ﬁ t%ﬁ} n° %E Ebt? (1 and
t he bOtt(H&Eiébéd tdhatﬁaamlchaKDEHihtribution chambers can be charged

5 through one material intake and that the material is

distributed equally to all the distribution chambers.

According to the invention it is possible that one common
discharge passage and one common discharge valve arranged at
10 the discharge passage are provided for two or more or for all
distribution chambers. For instance, a further chamber can be
provided below the distribution chambers, which further chamber
is connected to the distribution chambers and to the discharge
passage. Preferably, however, a diécharge passage and a
15 discharge valve for the discharge passage are provided

separately for each of the distribution chambers.

Thereby it 1is achieved that as many pipe systems can be
connected to the silo as distribution chambers exist.
20 Consequently, once the necessary pipe systems have been
provided, no disconnection and subsequent reconnection work has
to be carried out when the construction location to which
construction material is to be supplied changes. It is even
possible that a plurality of construction locations can be

25 supplied at the same time.

Due to the main chamber which is connected to all the
distribution chambers on the one hand, and to the material
intake on the other hand, construction material loaded into the
30 silo is automatically introduced to that distribution chamber
or those distribution chambers where actually construction
material is discharged and, therefore, needed. Therefore, when

filling the silo with construction material it is not necessary
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connected to a discharge passage which can be opened and cl osed 20 by neans
of a discharge val ve arranged at the discharge passage. Construction
material can be supplied to the main chanber through the material intake
devi ce. By providing a |lower silo portion conprising a plurality of 25
di stribution chanmbers, it is achieved that the chanbers through whi ch
the construction nmaterial flows before being discharged fromthe silo

nave a STBL!  BEASIGRGC! AR AEA IS STRIELIE o8l ehhols > eREeOROn

in a materr al uré i s subs sanme time

overal | cpest1se¢aronahsaraatmanGlabB t he dlstrlbutlon chanbers is | arge,

so that a large quantity of material can be stored in the silo and,

t her ef ore, the material can be supplied to various |ocations.
Preferably the height of the lower silo portion comprising the

5 distribution chambers amounts to 50 % to 100 % of the height of
the upper silo portion. Thereby it 1is provided that the
distribution chambers are sufficiently high to significantly
reduce the segregation in material mixtures on the one hand,
and that, on the other hand the main chamber is sufficiently

10 high to provide for a good distribution of the material to the

distribution chambers.

Further preferably, the cross-sectional area of each of the
discharge passages amounts to at least 10 % of the cross-
15 sectional area of the corresponding distribution chamber or

chambers, respectively.

According to the invention, it is e.g. possible that each of
the distribution chambers is formed such that the cross-

20 sectional area is the same at each position between the top end
and the bottom end. It is e.g. also possible that the whole
distribution chamber has a tapered shape from the top end to
the bottom end. Preferably, however, each of the distribution
chambers is formed such that, in a section close to the bottom

25 end of the distribution chamber, the distribution chamber has a
shape which is tapered towards the bottom end. Thereby it is
achieved that a further segregation at the bottom end is
minimized without significantly reducing the overall storage
space of the silo. '

30
According to the invention it is possible that the material
intake device is provided at any appropriate position of the
silo and that it is constructed in any appropriate design to

ensure that material can be loaded into the main chamber. It is

‘This Sheet Has Been Re laced .

R




Thi s Sheet Has Been Repl aced

| 1Gl111112112 1211221112211 . 4
By providing the upper silo portion conprising the main chanber which is
connected to all the distribution chanbers on the one hand, and to the

material intake on the other hand, it isé achi eved that all the
di stribution chanbers can be charged

e.g. possible that a material intake line connected to the main
chamber is provided at the top or at the side wall of the upper
silo portion. Preferably, however, the material intake device
comprises a material intake chamber arranged in the lower silo
5 portion and having an intake top end and an intake bottom end
opposite to the intake top end. The intake top end of the
material intake chamber is connected to the main chamber bottom
end. A material intake passage is provided, to which the intake
top end of the material intake chamber is connected. An intake
10 valve is provided at the material intake passage, by means of

which the material intake passage can be opened and closed.

By providing the material intake chamber whose intake top end
is connected to the main chamber bottom end and which extends
15 downwards through the lower silo portion, it is achieved that
the material charged, e.g. from a truck, through the material
intake device is directly conveyed to the main chamber bottom
end where it is distributed to the distribution chambers. This
results in a low travel distance of the material, and,
20 therefore segregation is further reduced. Further, the energy

for pumping the material into the silo is minimized.

According to the invention it is possible that the material
intake device is laterally arranged in the lower silo portion.
25 However, it is preferred, that the material intake chamber is
arranged in the center of the lower part of the silo and is

laterally surrounded by the distribution chambers.

Thereby it is achieved that the material which is loaded into
30 the container through the material intake device and arrives at
the main chamber bottom end is directly and equally distributed

into the surrounding distribution chambers.
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5 through one material intake and that the material is di stributed

equally to all the distribution chanbers. According to the invention
it is possible that one conmon di scharge passage and one comon

di scharge val ve arranged at 10 the di scharge passage are provided for two
or nore or for all di stribution chanbgrs. For instance, a further
chanber can be provi ded bel ow the distribution chanbers, which further
chanber

r&fﬁge{iée\‘?héolh@%ng%éhrEﬁgt aQQtEEB{IP%ﬁ éﬂQT%Q,aEhSﬁﬁ' BGhar ge

passage. =4 $era howe passa arge valve
for the dcicbalge passaQSeateopnOWImaxagonaixnnnsﬁ3ﬁé¢t1@mchroanvhether

di stri but ch F Fy it is achieved that as many pipe

syst ens c%%gﬁo %Egg%nﬁ58§gdsg 518 silo as distribution chanbers

exist. 20 Consequently, once the necessary pipe systens have been
5 A preferred embodiment of the invention is described with

reference to the drawing. In the drawing:

Figure 1 shows a front view of an embodiment of the
construction material silo according to the invention, wherein

10 a front wall is cut away.

Figure 2 is a sectional drawing of the embodiment of the silo
of figure 1 showing a horizontal section along the line marked
Z-Z in figure 1.

15
From figure 1 a front view of one embodiment of the
construction material silo according to the invention can be
gathered. The main body of the silo has a cylindrical shape and
is formed by a circumferential wall 41 and a top wall 42. The

20 front portion of the circumferential wall 41 is omitted in
figure 1. Support bars 6 are anchored in the ground. The main
body is supported by the support bars 6 at the circumferential
wall 41. The 1lower end of the circumferential wall 41 is
arranged at a distance from the ground.

25
As can be seen from figure 1, the main body comprises an upper
silo portion 1 and a lower silo portion 2. The limit between
the upper silo portion 1 and a lower silo portion 2 is defined
by a separation wall 43 in which a plurality of circular

30 apertures 44 are provided.

The upper silo portion 1 comprises a main chamber 10 formed by

the upper portion of the circumferential wall 41, the top wall
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provi ded, no di sconnection and subsequent reconnection work has to be

carried out when the construction |location to which construction
material is to be supplied changes. It is even possi ble that a plurality
of construction |ocations can be 25 supplied at the sane tine. Due to
t he main chanber which is connected to &1 the di stribution chanbers on
the one hand, and to the materi al intake on the ot her hand, construction
mat eri al 0 I c
di stri butl’:é(;?lﬂ%g %}g%rsgggrgggﬁgsgl ?‘staq;élt ‘but’i on CJF{YN%@%@B erﬁg tg%[ ua maln
const r uctdhamber rpdtdramalend Il ddjamshtanty thersspammtimededl 1 T2y ef ore,
when filling the silo with construction material it is not necessary

The lower silo portion 2 comprises a plurality of distribution
5 chambers 20 formed by distribution chamber walls 46. In figure
1 only the distribution chamber walls 46 are directly shown by
which the distribution chambers 20 are enclosed. Each of the
distribution chambers 20 has the shape of a cylinder with a
cone-shaped lower end. The upper end of the cylinder portion
10 forms a top end 201 of the distribution chamber 20. The lower
end of the cone portion forms a bottom end 202 of the
distribution chamber 20. The top end 201 of each of the
distribution chambers 20 is connected to the main chamber
bottom end 101 of the main chamber 10.
15
As can be seen from figure 1, at the lower end of each of the
distribution chamber walls 46 a flange is provided at which a
valve part is fixed. The valve part is formed with a discharge
passage 21 on the inside and a discharge valve 22, by means of
20 which the discharge passage 21 can be opened and closed. The
bottom end 202 of the distribution chamber 20 is connected to
the corresponding discharge passage 21. For each of the
distribution chambers 20 a separate discharge passage 21 is
provided and a separate discharge wvalve 22 is arranged at the

25 discharge passage 21.

As can be seen from figure 1, a material intake device 3 having
a material intake chamber 30 is provided in the lower silo
portion. The material intake chamber 30 has a very similar
30 design to that of each of the distribution chambers and it is
formed by an intake chamber wall 47. The material intake
chamber 30 has a cylindrical intake top end 301 and a cone-
shaped intake bottom end 302. The intake top end 301 of the

material intake chamber 30 is connected to the main chamber
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5 to consider the individual material requirenents at the

particul ar construction sites. Preferably the height of the | ower
silo portion conprising the 5 distribution chanbers anounts to 50 %to 100
% of the height of t he upper silo portion. Thereby it is provided that

t he di stribution chanbers are sufficiently high to significantly

reduce the segregation in material m xtures on the one hand, and t hat,

on 1S, ek e AR NEoibp EBTRETy SRHLECLFT AY, BRonkaheL gy c g dBuL
end of the intake chamber wall 47 a flange is provided at which
a valve part is fixed. The valve part is formed with a material
intake passage 33 on the inside and an intake valve 34 by means
5 of which the material intake passage 33 can be opened and
closed. The cone-shaped intake bottom end 302 of the intake
chamber 20 is connected to the material intake péssage 21 (not

shown) .

10 From figure 2 a horizontal section through the distribution
chambers 20 can be gathered. It 1is obvious that five
distribution chambers 20, each having a circular cross section
are arranged such that their centre points define a circular
line. In the center of the horizontal section of the silo the

15 material intake chamber 30 is arranged. The hatched zones in

figure represent the material of the separation wall 43.

LT



Further preferably, the cross-sectional area of each of the di schar ge
passages anounts to at |least 10 % of the cross- 15 sectional area of the
correspondi ng distribution chanber or chambers, respafddn¥ehs Been Replaced
According to the invention, it is e.g. possible that eac '

di stribution chanbers is fornmed such thad the cross- 20 mmuuwyu;lMlls
the sanme at each position between the top end and the Y S
e.g. als?ﬂﬂ@%&ible that the whol e di stribution chanber has a tapered
shape fromthe top end to the bottom end. Preferably, however, each of
the distribution chanmbers is forned such that, in a section close to the
bottom 25 e of the distribution ¢ r. t.he distribution chanber has,a
shape V\h;‘:ic'h Qfljosn tefﬁlecf st 6nm?at}e 5" esmon%‘ esr}-‘(f?r rce%%lsq_irfucl:q:slon &t ?re%/%]d
that a fwitterresggreeggitisiag t he bottom.end is

5 a) an upper silo portion (1) comprising a main chamber (10)

having a main chamber bottom end (101),
b) a lower silo portion (2) comprising a plurality of
distribution chambers (20) each of which having
bl) a top end (201) connected to the main chamber
10 bottom end (101) of the main chamber (10), and
b2) a bottom end (202), which is opposite to the top
end (201) and. is connected to a discharge passage (21),
which can be opened and closed by means of a discharge
valve (22) arranged at the discharge passage (21),
15 and
c) a material intake device (3) through which construction

material can be supplied to the main chamber (10).

2. Construction material silo according to claim 1, wherein the

20 discharge passage (21) and the discharge valve (22) arranged at
the discharge passage (21) are provided separately for each of
the distribution chambers (20).

3. Construction material silo according to claim 1 or 2,

25 wherein each of the distribution chambers (20) is formed such
that, in a section (203) close to the bottom end (202) of the
distribution chamber (20), the distribution chamber (20) has a
shape tapered towards the bottom end (202).

30 4. Construction material silo according to any one of claims 1
to 3, wherein
a) the material intake device (3) comprises a material

intake chamber (30) arranged in the lower silo portion (2) and

e
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m ni mi zed without significantly reducing the overall storage space of
the silo. 30 According to the invention it is possible tTiu’stShednHasrB;b:eRThbed

i ntake device is provided at any appropriate position of the“llltmmumm '

that it is constructed in any appropriate design to ensur
can be | oaded into the main chanber. It 18
6 e.g. possible that a material intake |ine connected to the main

having an intake top end (301) and an intake bottom end (302)
opposite to the intake top end (301),

b) the intake top end (301) of the material intake chamber

(30) is connected to the main chamber bottom end (101) of the
5 main chamber (10),

c) a material intake passage (33) is provided, to which the
intake bottom end (302) of the material intake chamber (30) is
connected, and

d) an intake valve (34) is provided at the material intake

10 passage (33), by means of which the material intake passage

(33) can be opened and closed.

5. Construction material silo according to claim 4, wherein the

material intake chamber (30) is arranged in the center of the
15 1lower part of the silo and is 1laterally surrounded by the
. distribution chambers (20);

e
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chanmber is provided at the top or at, the 5|de mall of the upper silo

portion. Preferably, however, the mat &ri‘al- i nt.ake device conprises a
mat eri al intake chamnber arranged in the lower silo 5 porﬂhﬁsmﬂﬂdmbammm acdd)

i ntake top end and an i ntake bottom end opposite to the
The intake top end of the mat eri al intlake chanber is co
mai n chanber bottom end. A material intake passage is prOV|

the intake top, end of the material intake chanber is connected. An
i nt ake J£)§B§££+££ provided at the material intake passage, by neans of
whi ch the material intake passage can be opened and cl osed. By

providing the material intake chanber whose intake top end I s connected
to the maiFORRLFMGEIRR BAtaTE ﬁ#?ch extends 15 downwar ds t hrough the

| ower silo portion, it is achieved that the material charged, e.g. from
a truck, through the materi al i ntake device is directly conveyed to the
mai n chanber bottom end where it is distributed to the distribution

chanbers. ﬂheflo for storing construction material mixtures comprises an
upper silo portion (1), a lower silo portion (2) énd a material
intake device (3). The upper silo portion (1) comprises a main
chamber (10) having a main chamber bottom end (101). The lower
10 silo portion (2) comprises a plurality of distribution chambers
(20). Each of the distribution chambers (20) has a top end
(201) and a bottom end (202) opposite to the top end (201).
Further, each of the distribution chambers (20) is connected,
with the top end (201), to the main chamber bottom end (101l) of
15 the main chamber (10), and is connected, with the bottom end
(202), to a discharge passage (21), which can be opened and
closed by means of a discharge valve (22) arranged at the
discharge passage (21). Through the material intake device (3)
construction material can be supplied to the main chamber (10).
20
Figure 1



results in a low travel distance: of the material, and, 20 therefore

segregation is further reduced. Furtfier, 'the energy for punping the
material into the silo is mnimzed. According to the invention it is
possi bl e that the materi al intgke device is laterally arranged in the

| ower silo portion. 25 However, ia is preferred, that the material—intake-

chanber is arranged in the ce of ‘the |ower part ohiskhe: 15 BonXRAtaded
| aterally surrounded by the distribtion chanbers. T
achieved that the material which is |oaded into 30 the cwmﬂwm mh
the material intake device and arrives at the main cha dis

directly and equal ly distributed into the surrounding distribution
chanbers.
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7. According to the invention the distribution chanbers can have a
circular cross section, a hexagonal cross section or any other

appropriate cross section. 5 A preferred enbodi nrent of the invention is
described with reference to the drawing. In the draw_ng: "Figure 1
shows a front view of an enbodinéh of the

. This Sheet Has Been Replaced
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cohstructi-on material silo accordi ng to the invention, whereiato2@3asf E¥itt

wall is cut away. Figure 2 is a sectional drawing of the enbodi nent of
the silo of figure 1 showing a horizontal section_along the |ine pa~ked

Z-Z in figure 1. 15 From figure 1 a front vimLAﬁEMEbH‘eSHBﬁ%%dir%q

of the

10

15

20

25

30

construction material silo accotdi ng i} gybberiptivenpaged ka9 peged
gat hered. The nmin body of the silo has a cylindf ggelaiape : paged 2o, tos paged

especially for storing and supplying mixtures of different dry

construction materials.

Conventional construction material éilos usually comprise a
storage container, a material intake line which can be closed
and opened by means of a valve and a material outlet line which
can be opened and -closed by means ©f another valve. If
construction material is required at a location of the
construction site which is remote from the silo, usually a pipe
system is connected to the material outlet and the material is
pumped through the pipe system.

If the location where construction material requires changes,
either the pipe system is modified or the pipe system is
disconnected from the material outlet line of the silo and a
further pipe system is connected to the material outlet 1line
conveying the construction material to the new location. This

requires a great deal of work.

Further, if substantial quantities of construction material are
required at numerous 1locations the silo has to have a. very
large capacity. Usually the height of a silo is restricted due
to pump power, safety regulations and installation equipment.
Therefore, a sufficient capacity can only be provided by silos
having a very large width or diameter. However, if material
mixtures of different dry materials having different particle
sizes and/or different density, e.g. sand and cement, are moved
downward in a container which has a large cross section the

problem of segregation can arise. For example, cement moves

formed by a circunferential wall 41 and a top wd| yPrawihB@) Zﬁagadoyﬁtq)pagﬁidoﬁé
of the circunferential wall 41 is omtted in “Iﬁ%'b@trﬂet Sup@%a“dt.lww paged ...
are anchor ed Fanskeugtiondmatiesimdi silo body is [supported by the suppc!)‘rl,\t7
bars 6 at the circunferential wal | 41. The IOL f wofal N
circunferential wall 41 is arranged at a di st%éfg?q&géggg”cmdz\?

5 The invention relates to a construction maferial silo,
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As'can be seen fromfigure 1, the main body conprises an upper silo
portion 1 and a lower silo portion 2. The limt between the upper silo
portion 1 and a |lower silo portion 2 is defined by a separation wall 43
in which a plurality of circular 30 apertures 44 are provided. The
upper silo portion 1 conprises a main chanBer 10 fornmed by t he upper
portion of the circunferential wall 41, the top wall

8 _ usually faster than sand. The segregation effect can result in

a disadvantageous variation of the quality of the mixture, e.g

T, of dry mortar.

5 It is an alternative conventional practice to provide a
plurality of construction material silos, one for each location
where construction material is required. Thereby the amount of
work required for disconnecting and connecting the pipe systems
or modifying the pipe system is reduced. However, a larger

10 amount of work is required for transporting and establishing
the plurality of silos. A further disadvantage in having a
plurality of silos is that, when charging the silos, e.g. by
using trucks, it has to be known in advance at which location
on the construction site which gquantity of construction

15 material is required in order to decide which quantity of
material has to be charged to which of the silos, or which of
the silos has to be charged next. It is a further disadvantage .
of this alternative that more space is required to install a
plurality of silos. This is especially so since around a silo a

20 certain free space has to be provided for the truck traffic.

It is an object of the invention to create a silo which is
appropriate to supply construction material stored in the silo
to wvarious locationé at the same construction site, according
25 to the actual needs of the construction work, without requiring
a great deal of work and without the result that a particle
segregation occurs when the silo is used for a mixture of

different dry construction materials.

30 According to the invention, the object is achieved by a
construction material silo for storing construction material

mixtures according to claim 1.
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42" and the separation wall 43. The main chamber 10 has a main chanber
bottom end 101 adjacent to the separation wall 43. The lower silo
portion 2 conprises a plurality of distribution 5 chanbers 20 formed by

di stribution chanber walls 46. In figure 1 only the distribution chanber
wal s 46 are directly shown by whi ch th& distribution chanbers 20 are
encl osed. Each of the di stribution chanbers 20 has the shape of a

cylinder withrfe co¥taueabed hBiiatndsiildhe adppedirdd tof the Cidvdrdabn
portion 10 fornms a top end 201 of.the d'Str'bUt#oY%% Sg?er 20, . The Igmgr

end of the coﬁ8mB5+T?§wF?oPﬁge5 B2 oRPENP 022 0 i BPFFLoR i BR
chanmber 20. Thetéojpaknichtake deveeash of the di stribution chanmbers 20 is
connected to the main chanber bottom end 101 of the main chanber 10. 15

As can be seen fromfigure 1, at the |ower end of each of the
5. All terms such as upper, lower, bottom, top etc. relate to the

silo in the state, when it has been set up on the construction

site and is in normal use. However, it is also possible that

the silo according to the invention is arranged in another

orientation when it is not in use, e.g. when it is transported
10 from one construction site to the next.

According to the invention, further the upper silo portion
comprises a main chamber. The main chamber has a main chamber
at the bottom end. The lower silo portion comprises a plurality

15 of distribution chambers. Each of the distribution chambers has
~a top end and a bottom end opposite to the top end, wherein the
top end of the distribution chamber is connected to the main .
chamber bottom end, and the bottom end of the main chamber is
connected to a discharge passage which can be opened and closed

20 by means of a discharge valve arranged at the discharge
passage. Construction material can be supplied to the main
chamber through the material intake device.

By providing a lower silo portion comprising a plurality of
25 distribution chambers, it is achieved that the chambers through
which the construction material flows before being discharged
from the silo have a small cross—sectional area. Therefore, the
effect of segregation in a material mixture is substantially
reduced. At the same time, the overall cross sectional area of
30 all the distribution chambers is large, so that a 1large
quantity of material can be stored in the silo and, therefore,

the material can be supplied to various locations.
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di stri'bution chanber walls 46 a flange is provided at which a val ve part
Is fixed. The valve part is forned with a discharge passage 21 on the

i nside and a di scharge val ve 22, by nmeans of 20 which the discharge passage
21 can be opened and cl osed. The bottom end 202 of the distribution
chanber 20 is connected to t he corresporddi ng di scharge passage 21. For
each of the di stribution chanbers 20 a separate di scharge passage 21 is

provi ded and @ysspa{rfaﬁugla@%gervgiw p%%tllanaeéﬁ@gféir@t theemgﬁndéﬁnge

passage 21. can be seen from/f gure , @ material intake device
havi ng a miPdrhafsi feaneetatatrepldothe dtaviihtich chambetronithe one”
partion. The miahapl aind Nt@kehehaaberidD hASake Veny then daiﬂfezSOhald@,Sl gn t1Qs

t hat of each the butlon chanbers..and it

chanber wal | l'ﬂln% rrzcihgi:l aﬁ n‘f%?eggs{; Jhbu &t 36§?1nébser§ cf/ i %%I cgf Iq]e[ ake
top end 305 artdraugbneone _ mh‘apexhl nt akizaksot tam\ erkha302.thehe natteali@lt ogsend
30;f0f the distributed equally to all the distribution chambers.

According to the invention it is possible that one common
discharge passage and one common discharge valve arranged at

10 the discharge passage are provided for two or more or for all
distribution chambers. For instance, a further chamber can be
provided below the distribution chambers, which further chamber
is connected to the distribution chambers and to the discharge
passage. Preferably, however, a discharge passage and a

15 discharge valve for the discharge passage are provided
separately for each of the distribution chambers.

Thereby it is achieved that as many pipe systems can be

connected to the silo as distribution chambers exist.
20 Consequently, once the necessary pipe systems have been

provided, no disconnection and subsequent reconnection work has

to be carried out when the construction 1location to which

construction material is to be supplied changes. It is even

possible that a plurality of construction locations can be
25 supplied at the same time.

Due to the main chamber which is connected to all the
distribution chambers on the one hand, and to the material
intake on the other hand, construction material loaded into the
30 silo is automatically introduced to that distribution chamber
or those distribution chambers where actually construction
material is discharged and, therefore, needed. Therefore, when

filling the silo with construction material it is not necessary
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material intake chanber 30 is connected to the main chanber

9. bottom end 101 of the main chanber 10. At the cone-shaped | ower

end of the intake chanber wall 47 a flange is provided at which a val ve
part is fixed. The valve part is forned with a materi al I nt ake passage
33 on the inside and an intake valve 34 bySneans 5 of which the materi al

I nt ake passage 33 can be opened and cl osed. The cone-shaped i nt ake

bottom end 302 OfcdrRadeRt akRe irdiiliRial20mbEesOaNECtGfhilremehiesTBAET | Bhe
| ntake pass_a%earztjicg.&ggr construction sites.

Preferably the height of the lower silo portion comprising the

5 distribution chambers amounts to 50 % to 100 % of the height of
the wupper silo portion. Thereby it is provided that the
distribution chambers are sufficiently high to significantly
reduce the segregation in material mixtures on the one hand,
and that, on the other hand the main chamber is sufficiently

10 high to provide for a good distribution of the material to the

distribution chambers.

Further preferably, the cross-sectional area of each of the
discharge passages amounts to at least 10 % of the cross-
15 sectional area of the corresponding distribution chamber or

chambers, respectively.

According to the invention, it is e.g. possible that each of
the distribution chambers is formed such that the cross-

20 sectional area is the same at each position between the top end
and the bottom end. It is e.g. also possible that the whole
distribution chamber has a tapered shape from the top end to
the bottom end. Preferably, however, each of the distribution
chambers is formed such that, in a section close to the bottom

25 end of the distribution chamber, the distribution chamber has a
shape which is tapered towards the bottom end. Thereby it is
achieved that a further segregation at the bottom end is
nminimized without significantly reducing the overall storage
space of the silo.

30
According to the invention it is possible that the material
intake device is provided at any appropriate position of the
silo and that it is constructed in any appropriate design to

ensure that material can be loaded into the mainlchamber. It is
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shown) . 10 Fromfigure 2 a horizontal section through the distribution
chanbers 20 can be gathered. It is obvious that five di stribution
chanbers 20, each having a circular cross section are arranged such that
their centre points define a circular line. In the center of the

hori zontal section of the silo the 15 mateéial intake chanmber 30 is
arranged. The hatched zones in figure represent the material of the

~separation waélg43ossible that a material intake line connected to the main
| chamber is provided at the top or at the side wall of the upper
e silo portion. Preferably, however, the material intake device
comprises a material intake chamber arranged in the lower silo

5 portion and having an intake top end and an intake bottom end

opposite to the intake top end. The intake top end of the

material intake chamber is connected to the main chamber bottom

end. A material intake passage is provided, to which the intake

top end of the material intake chamber is connected. An intake

10 valve is provided at the material intake passage, by means of

which the material intake passage can be opened and closed.

By providing the material intake chamber whose intake top end
is connected to the main chamber bottom end and which extends
15 downwards through the lower silo portion, it is achieved that
the material charged, e.g. from a truck, through the material
intake device is directly conveyed to the main chamber bottom .
end where it is distributed to the distribution chambers. This
results in a low travel distance of the material, and,
20 therefore segregation is further reduced. Further, the energy

for pumping the material into the silo is minimized.

According to the invention it is possible that the material
intake device is laterally arranged in the lower silo portion.
25 However, it is preferred, that the material intake chamber is
arranged in the center of the lower part of the silo and is

laterally surrounded by the distribution chambers.

Thereby it is achieved that the material which is loaded into
30 the container through the material intake device and arrives at
the main chamber bottom end is directly and equally distributed

into the surrounding distribution chambers.
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d ai ns 1. Construction material silo for storing construction

mat eri al m xtures, conprising 5 a) an upper silo portion (1)
conprising a main chanber (10) having a mai n chanber bottom end (101),

b) a lower silo portion (2) <conprising a plurality of di stribution
chanbers (20) each of which having 7 bl) a top end (201) connected
to the main chanber 10 bottomend (101) of the main chanber (10), and

b2) a bottom gaebARQR) toMhehihFerRiRASthe dDstdidutapn chambemda?Bhjyeand
i s'connected to a di scharge e _opened

1 whi ch b d
cl osed by nmeaWs*PHar fo8 aFEg 161, 42‘1%1%?8“6%2?8?# g%%cg%%& Fhé&di ggﬁgfge

passage (21),appropriate cross section.

5 A preferred embodiment of the invention is described with

reference to the drawing. In the drawing:

Figure 1 shows a front view of an embodiment of the
construction material silo according to the invention, wherein

10 a front wall is cut away.

Figure 2 is a sectional drawing of the embodiment of the silo
of figure 1 showing a horizontal section along the line marked
Z-Z in figure 1.

15
From figure 1 a front view of one embodiment of the
construction material silo according to the invention can be
gathered. The main body of the silo has a cylindrical shape and
is formed by a circumferential wall 41 and a top wall 42. The

20 front portion of the circumferential wall 41 is omitted in
figure 1. Support bars 6 are anchored in the ground. The main
body is supported by the support bars 6 at the circumferential
wall 41. The lower end of the circumferential wall 41 is
arranged at a distance from the ground.

25
As can be seen from figure 1, the main body comprises an upper
silo portion 1 and a lower silo portion 2. The limit between
the upper silo portion 1 and a lower silo portion 2 is defined
by a separation wall 43 in which a plurality of circular

30 apertures 44 are provided.

The upper silo portion 1 comprises a main chamber 10 formed by

the upper portion of the circumferential wall 41, the top wall
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15" and c) a material intake device (3) through which construction

material can be supplied to the main chanber (10). 2. Construction
material silo according to claim1, wherein the 20 di scharge passage (21)
and the discharge valve (22) arranged at t he di scharge passage (21) are
provi ded separately for each of the disdribution chanbers (20). 3.

Construction material silo according to claiml or 2, 25 wherein each of
the distributddradhatiersedaz@ibs #QIIE4E SUMe mainh@hambBraleeshson n398)

Gi stri but i on SR PEs6panate 07 Sapett iR RRRFAEIThedt #3m end
(-202) .
The lower silo portion 2 comprises a plurality of distribution
5 chambers 20 formed by distribution chamber walls 46. In figure
1 only the distribution chamber walls 46 are directly shown by
which the distribution chambers 20 are enclosed. Each of the
distribution chambers 20 has the shape of a cylinder with a
cone-shaped lower end. The upper end of the cylinder portion
10 forms a top end 201 of the distribution chamber 20. The lower
end of the cone portion forms a bottom end 202 of the
distribution chamber 20. The top end 201 of each of the
distribution chambers 20 is connected to the main chamber
bottom end 101 of the main chamber 10.
15
As can be seen from figure 1, at the lower end of each of the
distribution chamber walls 46 a flange is provided at which a .
valve part is fixed. The valve part is formed with a discharge
passage 21 on the inside and a discharge valve 22, by means of
20 which the discharge passage 21 can be opened and closed. The
bottom end 202 of the distribution chamber 20 is connected to
the corresponding discharge passage 21. For each of the
distribution chambers 20 a separate discharge passage 21 is
provided and a separate discharge valve 22 is arranged at the

25 discharge passage 21.

As can be seen from figure 1, a material intake device 3 having
a material intake chamber 30 is provided in the lower silo
portion. The material intake chamber 30 has a very similar
30 design to that of each of the distribution chambers and it is
formed by an intake chamber wall 47. The material intake
chamber 30 has a cylindrical intake top end 301 and a cone-
shaped intake bottom end 302. The intake top end 301 of the

material intake chamber 30 is connected to the main chamber
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30°4. Construction material silo according to any one of clains 1 to 3,
wher ei n a) the material intake device (3) conprises a nateri al

i nt ake chanber (30) arranged in the lower silo portion (2) and

11 having an intake top end (301) and an intake bottom end (302)
opposite to the intake top end (301), 9 b) the intake top end (301) of
the material intake chanber (30) is connected to the main chanber
bottom end (1Bé}tah drie 101 of the main chamber 10. At the cone-shaped lower

end of the intake chamber wall 47 a flange is provided at which

R a valve part is fixed. The valve part is formed with a material
intake passage 33 on the inside and an intake valve 34 by means

5 of which the material intake passage 33 can bé opened and

closed. The cone-shaped intake bottom end 302 of the intake

chamber 20 is connected to the material intake passage 21 (not

shown) .

10 From figure 2 a horizontal section through the distribution
chambers 20 can be gathered. It is obvious that five
distribution chambers 20, each having a circular cross section
are arranged such that their centre points define a circular
line. In the center of the horizontal section of the silo the

15 material intake chamber 30 is arranged. The hatched zones in

figure represent the material of the separation wall 43.
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5 mai n chanber (10), c) a material intake passage (33) is provided,
to which the I nt ake bottom end (302) of the material intake chanber (30)
i's connect ed, and d) an intake valve (34) is provided at the
material intake 10 passage (33), by neans of which the material intake
passage (33) can be opened and cl osed.10 5. Construction materi al
silo according to claim4, wherein the mat eri al intake chanber (30) is
arranged in theaggeeter of the 15 I ower part of the silo and is laterally
surrounded by the di stribution chanmbers (20).

R 1. Construction material silo for storing construction material
mixtures, comprising
5 a) an upper silo portion (1) comprising a main chamber (10)
having a main chamber bottom end (101},
b) a lower silo portion (2) comprising a plurality of
distribution chambers (20) each of which having
bl) a top end (201) connected to the main chamber
10 bottom end (101) of the main chamber (10), and
b2) a bottom end (202), which is opposite to the top
end (201) and is connected to a discharge passage (21),
which can be opened and closed by means of a discharge
valve (22) arranged at the discharge passage (21),
15 and
c) a material intake device (3) through which construction

material can be supplied to the main chamber (10).

2. Construction material silo according to claim 1, wherein the

20 discharge passage (21) and the discharge valve (22) arranged at
the discharge passage (21) are provided separately for each of
the distribution chambers (20).

3. Construction material silo according to c¢laim 1 or 2,

25 wherein each of the distribution chambers (20) is formed such
that, in a section (203) close to the bottom end (202) of the
distribution chamber (20), the distribution chamber (20) has a
shape tapered towards the bottom end (202).

30 4. Construction material silo according to any one of claims 1
to 3, wherein
a) the material intake device (3) comprises a material

intake chamber (30) arranged in the lower silo portion (2) and
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120 Abstract Construction material silo 5 A silo for storing

construction material m xtures conprises an upper silo portion (1), a
| ower silo portion (2) and a materi al i nt ake device (3). The upper silo
portion (1) conprises a main chanber (10) having a main chanber bottom

end (101). The lower 10 silo portion (2)1konprises a plurality of
‘di.stribution chanbers

having an intake top end (301) and an intake bottom end (302)

opposite to the intake top end (301),

e b) the intake top end (301) of the material intake chamber
(30) is connected to the main chamber bottom end (101) of the

5 main chamber (10), )

c) a material intake passage (33) is provided, to which the
intake bottom end (302) of the material intake chamber (30) is
connected, and

d) an intake valve (34) is provided at the material intake

10 passage (33), by means of which the material intake passage

(33) can be opened and closed.

5. Construction material silo according to claim 4, wherein the
material intake chamber (30) is arranged in the center of the

15 lower part of the silo and is laterally surrounded by the
distribution chambers (20).
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(20y. Each of the distribution chanbers (20) has a top end (201) and a
bottom end (202) opposite to the top end (201). Further, each of the

di stribution chanbers (20) is connected, with the top—ead-(201), to the
mai n chamber bottom end (101) of 15 the main chanber (1Q)THISQSHEES Hag BEEN |
connected, wth the bottom end (202), 12 a dischargg passpEmACEd)
whi ch can be opened and cl osed by neans of a discharg
arranged at tRestracfHi SCharge passage (21). Through the material intake
device (3) ——rtonstruction material can be supplied to the main chanber
(10). 20 Figure 1

-~ Construction material silo

A silo for storing construction material mixtures comprises an
upper silo portion (1), a 1ower_silo portion (2) and a material
intake device (3). The upper silo portion (1) comprises a main
chamber (10) having a main chamber bottom end (101). The lower
10 silo portion (2) comprises a plurality of distribution chambers
(20). Each of the distribution chambers (20} has a top end
(201) and a bottom end (202) opposite to the top'end (201).
Further, each of the distribution chambers (20) is connected,
with the top end (201), to the main chamber bottom end (101) of
15 the main chamber (10), and is connected, with the bottom end
(202), to a discharge passage (21), which can be opened and:
closed by means of a discharge valve (22) arranged at the -
discharge passage (21). Through the material intake device (3)
construction material can be supplied to the main chamber (10).
20

Figure 1
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¢ [TEXT OF THE ABSTRACT L

CONSTRUCTION MATERIAL SI1.O

A silo for storing construction material mixtures comprises an upper silo portion (1), a lower
silo portion (2) and a material intake device. The upper silo portion (1) comprises a main
chamber (10) having a main chamber bottom end (101). The lower silo portion (2) comprises a
plurality of distribution chambers (20). Each of the distribution chambers (20) has a top end
(201) and a bottom end (202) opposite to the top end (201). Further, each of the distribution
chambers (20) is connected, with the top end (201), to the main chamber bottom end (101) of
the main chamber (10), and is connected, with the bottom end (202), to a discharge passage
(21), which can be opened and closed by means of a discharge valve (22) arranged at the
discharged passage. Through the material intake device (3) construction material. can be
supplied to the main chamber (10). ' ‘ B

Figure 1.
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