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5 The invention relates to a construction material silo for
storing dry construction material, especially dry cement or dry
mortar.

Conventional construction material silos usually comprise a

10 closed 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.
Taking material into the storage container throuéh the intake
line, or taking out material through the outlet line results in

15 a variation of the stock level of the storage'container and of
the free space within the storage container. A variation of the
free space can result in a pressure in the storage container
which is different from the ambient pressure. Such a pressure
shift can cause problems during the material intake and the

20 material discharge process. To avoid that a pressure shift can
appeér, conventional construction material silos are provided
with a compensation line connecting the storage container with
the ambience. In this way taking material into the storage
container through the intake line results in blowing air out of

25 the storage container through the compensation line. Taking '
material out of the storage container through the outlet line
results in air being sucked into the storage container through
the compensation line.

30 Normally, especially in tropical areas, the ambient air is not
dry. Therefore, moist air can be sucked into the silo. If the
moist air comes intb contact with construction materials, such
as cement or mortar stored in the silo, it is commonly found
that the cement absorbs the moisture of the air and hardens

35 and, e.g. cakes at the side walls of the silo. This results in
a waste of cement. Further, a reduction of the silo space is
caused. It is another disadvantageous effect that hardened
pieces of cement can be conveyed into a pipe “system connected
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10 ,cl osed %%grg e contalner "a materi al intakehline whi ch can be cl osed
and opened by eve and a material outl et | ine which can be
opened and cl of anot her val ve. Taking material into the

' storage cont & he i ntake line, or taking out nmateria
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blown out of the storage container can be charged with a
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substantial quantity of particles, resulting in environmental .
10 pollution.

It is an object of the invention to create a silo for storing
dry construction material, in which silo the silo pressure
remains stable during the material intake process and the

15 material discharge process and, simultaneodusly, an undesired
exchange of airborne maﬁerials, such as solid particleszand/or
moisture between the silo and the ambience is eliminated.

According to the invention, the object is achieved by a
20 construction material silo according to claim 1.

The construction material silo according to the invention has a
closed storage container to which a material intake line is
connected. The material intake line can be opened and closed by

25 means of a material intake valve. Further, a material outlet
line is connected to the storage container. The material ocutlet
line can be opened and closed by means of a material outlet
valve. Further, the silo is provided with a dry air intake
device and an air outlet device, each connecting the storage

30 container with the ambience. The air intake device comprises an
air intake line connecting the storage container with the
ambience, a nonreturn air intake valve, by means of which the
air intake line is opened when the pressure inside the storage
container is lower than the ambient pressure, and an air drying

35 filter cartridge arranged in the air intake line. The air
outlet device comprises an air outlet line connecting the
storage container with the ambience and a nonreturn air outlet
valve by means of which the air outlet line can be opened when



intg the storngﬁmagﬁg ne hrough the conpensation |ine. 30 Normally,
espeC|aIIy I n cedt he ambient air is not dry. Therefore,
noi st air can ﬂ” mi the silo. If the noi st air cones into

contact with c terials, such as cenent or nortar stored in
the silo, it is conmonly found t hat the cement absorbs the noisture of
the air and hardens ' 2

the pressure inside the storage container is higher than the
ambient pressure. '

In the sense of the present application as silo is not only

5 regarded a storage container of a cylindrical shape or the
like, but can be regarded a storage containe; system of any
shape. .

By providing the air outlet device, it is achieved that, when
10 material is taken into the storage container through the
material intake line and thus the free space within the storage
container is reduced, air is blown out of the storage
container. Thereby a pressure increase in the storage container
is avoided. By providing the dry air intake device, it is
15 achieved that, when material is taken out from the storage
container through the outlet line and thus the free space
within the storage container increases, air is sucked into the
storage container. Thereby a pressure decrease in the storage
container is avoided. By providing a nonreturn valve each, for
20 both the dry air intake device and the air outlet device, the
object is achieved that no air can be blown out through the air
intake line and no air can be sucked through the air outlet
line. Therefore, all air introduced into the storage container
is introduced through the air intake line. By providing the air
25 intake device with the air drying filter cartridge, it is
achieved that all air sucked into the storage container through
the air intake line is dried. The air blown out of the storage
container, in the case of taking in material, is the storage
air present in the free space of the storage container. If the
30 storage air receives moisture from the cement or from a leakage
in the storage container or likewise, it can become less dry
than the dry air introduced into the storage container.
Therefore, the dry air sucked into the storage container cannot
.only serve to maintain a stable low content of moisture in the
35 storage air, but even lower the content of moisture in the
storage air. Thereby a moisturizing and hardening of the
construction material stored in the storage container can be
avoided .



and, e.g. cakes, at “the side malls of the silo. This results in a waste
‘of cement. Fur eet Ha. aced of the silo space is caused. It is
anot her di sadva m that har dened pi eces of cenent can be
conveyed into a nnected 5 to the silo and cause danmages,

e.g. in a punp for dr|V|ng t he cenment . 4 On the other hand, the
taking in and taking out of construction materi al causes a substantial
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5 required and the valves operate automatically.

According to the invention it is possible that no filter is

arranged in the the air outlet line. However, preferably, an

air dedusting filter cartridge is arranged in the air outlet
10 line.

By proQiding the air dedusting filter cartridge in the air
outlet line, the object is achieved that the quantity of dust
or construction material blown out of the storage container

15 through the air outlet line is substantially reduced, or even
reduced to zero.

According to the invention it is possible that the dry air
intake device and thé.air outlet device are formed in any

20 appropriate design, e.g. mainly inside or mainly outside the
storage container, e.g. as a cast construction, a welding
construction, a construction using semifinished products or the
like. Preferably, however, one or both, the dry air intake
.device and the air outlet device, comprise a cylindrical pipe

25 portion forming the air intake line or the air outlet line,

respectively. The cylindrical pipe portion has a flange at one
end, by means of which the cylindrical pipe portion is bolted .
to the storage container such that the cylindrical pipe portion
is aligned with an opening provided in the wall of the storage

30 container. The filter, namely the air drying filter cartridge
or the air dedusting filter cartridge, is formed as an insert
part which has a cross section corresponding to the cross
section of the cylindrical pipe portion, and is inserted into
the cylindrical pipe portion. The nonreturn valve, namely the

35 air intake valve or the air outlet valve, respectively, is also
formed as an insert part and is inserted into the cylindrical
pipe portion.
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By forming the air intake line and/or the air outlet line as a
cylindrical pipe portion, it is achieved that a filter
cartridge and the air inlet valve and/or the air outlet valve
can be-formed as insert parts, which can easily drawn out of
10 the device. It is a further effect, that the air intake line
and/or the air outlet line can be manufatured at low costs,
e.g. on the basis of a semifinished product. By providing the
 flange at the end of the cyllndrlcal pipe portion, the object
is achieved that the air intake line and/or the air outlet line
15 can be easily disconnectably mounted to the storage container
by means of bolts.

According to the invention, the cylindrical pipe section can be
open at the end opposite to the flange. In this case, it is

20 even easier to remove the filter cartridge from the cylindrical
pipe portion and hence to exchange it. Preferably, however, the
cylindrical pipe section can be covered, at the end opposite'to
the flange, with a cover cap. The cover cap has an opening
through which the air can be sucked or blown, respectively.

25 Thereby it is secured that the filter cartridges are protected
against outside influences, and that bigger particles, dust
particles and rain water or the like can be prevented from
entering the cylindrical pipe section.

30 Embodiments of the invention are described with reference to
the drawing. In the drawing:

Figure 1 shows a side view of an embodiment of the silo
according to the invention. o

35 '
Figure 2 shows a sectional view of the dry air intake device
according to a preferred embodiment of the silo according to
the invention.



connecting the storage container with the anbience. The air
3 I nt ake deThiclhest HaBeesR®Iaadd ai r i ntake |ine connecting the

. storage contai ner nce, a nonreturn air intake val ve, by
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according to the preferred embodiment shown in figure 2.

From figure 1 a schematic view of an embodiment of the silo

5 according to the invention can be seen. A storage container 1
has essentially the shape of a cylinder, the cylinder axis of
which is aligned in the direction predetermined by dgravity,
wherein the cy1inder is provided with a cone-shaped end portion
11 at its bottom side. The cylinder is supported by support

10 bars 6 such that the bottom end is arranged aﬁ a distance from
the ground. The storage container 1 is closed, apart from
passages to a material intake line 2, a material outlet line 3,
an air intake line 41 and an air outlet line 51.

15 The material intake line 2 is arranged excentrically at the
cone-shaped end portion 11. A first portion 22 of the material
intake line 2 extends from the inner surface of the storage
container 1 into the inner space of the storage container 1. A
second portion 23 of the material intake line 2 including a

20 material intake valve 21 extends outwardly from the outer
surface of the storage container 1.

The material outlet line 3-inc1uding a material outlet valve 31
is arranged at the lower cone end of the cone-shaped end
25 portion 11 and extends towards the ground.

A dry air intake device 4 comprises the air intake line 41, an
air drying filter cartridge 43 and a nonreturn air intake wvalve
42. The air intake line 41 is formed as a pipe portion having a
30 flange at one end. The air intake line 41 is connected to the
storage container 1 with the flange being fixed to the top side
of the storage container 1. The pipe portion extends from the
top side of the étorage container 1 along the back side of the
storage container 1 and ends under and laterally of the cone-
35 shaped end portion 11 of the storage_container 1. Thereby it is
achieved that an exchange of the air drying filter cartridge 43
can be carried out conveniently. The air drying filter
cartridge 43 is inserted into the air intake line. The



and a nonreturm airr outtet varve by neans of which the air outlet line
can be openef sk Hhd ek RS € | Nsi de the storage 10 container is higher

t han t he anbi In the sense of the present application as
silo is not o%[lllllmm
t he li ke

d a storage container of a cylindrical shape or
arded a storage container system of any 15
shape. By providing the air outlet device, I s achi eved that, when
material is n t r o) [ o) i nt ake
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devi ce, I's achi eved en material is taken out"fromt
‘way air flow (not shown in detall) in that direction towards

5 the storage container 1.

An air outlet device 5 comprises the air outlet line 51 and a
nonreturn air outlet valve 52. The air outlet line 51 is formed
as a pipe portion having a flange at one end. The air outlet

10 line 51 is connected to the storage container 1 with the flange
being fixed to the top side of the storage container 1. The
pipe portion extengs from the top side of the storage container
1 along the back side of the storége container 1 and ends under
and laterally of the cone-shaped end portion 11 of the storage

15 container 1. The nonreturn air outlet valve 52 is arranged at
the end portion of the air outlet line 51.

The air outlet line 51 has an essentially larger diameter than
the air intake line 41.

20
From figures 2 and 3 the detailed construction of a dry air
intake device 4 of the silo can be seen. The air intake line 41
is formed as a cylindrical pipe portion having a flange at one
end thereof. As can be seen from figure 2, the flange is fixed

25 to the storage container 1 by means of bolts 7 in such a manner

that the cylindrical pipe portion is aligned with an opening 15
provided in the wall of the storage container 1. A seal element
8 is inserted between the flange and the wall. A cover cap 48
having an opening 481 is fixed at the end of the cylindrical

30 pipe portion opposite to the flange.

The air intake valve 42 has a cylindrical shape having a lower
diameter than the inner diameter of the cylindrical pipe
portion. The air intake valve 42 is inserted into a ring-shaped
35 valve holder 49 having an outer diameter corresponding to the
inner diameter of the cylindrical pipe portion and an inner
diameter corresponding to the outer diameter of the air intake
valve 42. The unit formed by the air intake valve 42 and the



storage container through the outlet line and thus the free 25 -space
within the storage container increases, air is sucked into the storage
contai ner. Thereby a pressure decrease in the storage .container is
avoi ded. By providing a nonreturn val ve each, for both the dry air
I nt ake device and the air outl et devic , the object is achieved that no
air can be blown out 30 through the air inhtake line and no air can be
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5 The air drying filter cartridge 43 which has a cylindrical _
shape and has a diameter corresponding to the outer diameter of
the cylindrical pipe portion is inserted into the cylindrical
pipe portion such that it is arranged adjacent to the unit
formed by the nonreturn air intake valve 42 and the ring-shaped

10 ~ valve holder 49. Between the air drying filter cartridge 43 and

the cover cap 48 a free space is provided in the cyllndrlcal
pipe portlon.
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4 container through the air intake line is dried. The air bl own out

of the storage containrer—n—the—case-of taking-in rat-ertat—1s the

storage air presentTh hw f ee spac .of the stor . I f the
storage air receives E t he cene EﬁE“ﬂ ﬂ“E&ﬂ ge in the

. storage -container or it cany beco he dry air

I ntroduced into th ai ner. Therefore the dry air sucked

into t he Sityy age contai ner cannot ohly serve to naintain a stable | ow

content of noisture in the storage air, but even |ower the 10 content of

noi sture in the storage air. Thereby a noisturizing and hardeni ng of the
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Preferably, the, onr turn, i nf ake val ve and the nonreturn
material, the si o hav1ng

5 a) a closed storage container (1),

b) an intake valve (21) by means of which a material intake
line (2) connected to the storage container (1) can be opened
and closed,

c) a material outlet valwve (31) by means of which a

10 material outlet line (3) connected to the storage container (1)
can be opened and closed,

d) a dry air intake device (4) comprising an air intake
line (41) connectlng the storage container (1) with the
ambience, a nonreturn air intake wvalve (42), by means of which

15 the air intake line (41) is opened when the pressure inside the
storage container (1) is lower than the ambient pressure, and
an air drying filter cartridge (43) arranged in the air intake
line (41), and '

e) an air outlet device (5) comprising an air outlet line

20 (51) connecting the storage ‘container (1) with the ambience and
a nonreturn air outlet valve (52) by means of which the air
outlet line (51) is opened when the preésure inside the storage
container (1) is higher than the ambient pfessure.

25 2. Construction material silo according to claim 1, wherein
the air outlet device (5) comprises an air dedusting filter
cartridge (53) arranged in the air outlet line (51).

3. Construction material silo according to claim 1 or 2,
30 wherein .
a) the dry air intake device (4) comprises a cylindrical
pipe portion forming the air intake line (41) and having a
flange at one end, by means of which flange the cylindrical
pipe portion is bolted to the storage container (1) such that
35 the cylindrical pipe portion is aligned with an opening
provided in the wall of the storage container (1),
b) the air drying filter cartridge (43) is formed as an
insert part having a cross section corresponding to the cross



15 air outlet valve each are designed as a self-operating valve which is
‘operated by the pressure acting on both ends o hereby it is
achi eved that no valve control device is re I” mlllalulrmm | ves operate

automati cal | y. 20 According to the invention rt fs podsi 5l e*that no
filter is arranged in the the air outhegt line. However, preferably, an
cair dedusting filter cartridge is arranged in the air outlet l'ine. 25
By providigiet{eh abf €iedusyl NedFidd Brpise tpofigbon ) dh@ Bérinseptiédeintone,
t he object_.is achjeyed %ﬂat.the uantity of dust or construction
material HIR{UFHADSFLE %%Qﬁegék?&ﬁﬁeﬂﬁﬁ through the air outlet line

I S substantialdly tleslutesretureveir intakkiceslve® ¢420.i80formed as an
insert part and is inserted into the cylindrical pipe portion.

4. Construction material silo according to any one of claims 1
to 3, wherein '
a) the air outlet device (5) comprises a cylindrical pipe
portion forming the air outlet line (51) and having a flange at
10 one end, by meafis of which flange the cylindrical pipe portion
is bolted to the storage container (1) such that the
cylindrical pipe portion is aligned with an opening proyided in
the wall of the storage container (1),
b) the air dedusting filter cartridge (53) is formed as an
15 insert part having a cross section corresponding to the cross
section of the cylindrical pipe portion, and is inserted into
tﬁe.cylindrical pipe portion, and
c) the nonreturn air outlet valve (52) is formed as an
insert part and is inserted into the cylindrical pipe portion.
20
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According to the invention it is posSib]e“that the dry air I nt ake devi ce

and the air outlet device are forned.in.any;, . appropriate design, e.g.
mai nly inside or mainly outside thé storage container, e.g. as a cast
construction, a welding 5
construction, a construction using sem firixzhed products or the like
"Preferably, however, one or both, the dry air intake

Abstract

Construction material silo for storing dry construction

material

The silo has a closed storage container (1). By means of an
intake valve (21) a material intake line (2) connected to the
storage container can be opened and closed. By means of a
‘10 material outlet valve (31) a material outlet line (3) connected
to the storage container (1) can be opened and closed. The silo
has a dry air intake device (4) comprising an air intake line
(41) connecting the storage container (1) with the ambience, a
nonreturn air intake valve (42), by means of which the air
15 intake line (41) is opened when the pressure inside the storage
" container (1) is lower than the ambient pressure, and an air
drying filter cartridge (43) arranged in the air intake line
(41). An air outlet device (5) comprises an air outlet line
(51) connecting the storage container (1) with the ambience,
20 and a nonreturn air outlet valve (52) by means of which the air
outlet line (51) is opened when the pressure inside the storage

container (1) exceeds the ambient pressure.

Figure 1
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device and the air outlet device, conprise a cylindrical pipe portion
formng the air intake Iine or the air ‘outl'et line, 5 respectively. The
cylindrical pipe portion has a -flange at one end, by neans of which the
cylindrical pipe portion is bolted to the storage container such that
.the cylindrical pipe portion isqaligned with an opening provided in the
~wal | of the st orage cont ai ner. 3?? filter, namely the air drying filter
.10 cartridge or the air dedusting feter cartridge,.is formed as an
insert part which has a cross section corresponding to the Cross section
of the cylindrical pipe portion, and is inserted . into the cylindrical
pi pe portion. The nonreturn valve, nanely the air intake valve or the
air outlet valve, respectively, is 15 also formed as an insert part
and is inserted into the cylindrical pipe portion. By fornlng
the air drying filter cartridge and/or the air dedusting filter
cartridge;as an insert part insertable into a
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20 corresponding cylindrical pipe portion, it is achieved that an
exchange of the filter cartridge can be carried out easily by drawi ng
out the old cartridge and inserting the new cartridge. By formng the
air intake line and/or the air outlet line as a cylindrical pipe
portion, it is achieved that a fi|§§é 25 cartridge and the air inlet valve
and/or the air outlet valve can formed as insert parts, which can
easily drawn out of "~ the device. It is a further effect, that the air

i ntake |ine and/or the air outlet line can be manufatured at | ow costs,
e.g. on the basis of a sem finished product. By providing the 30 flange at
the end of the cylindrical pipe portion, the object is achi eved that
the air intake line and/or the air outlet | ine can be easily

di sconnectably nmounted to the storage cont ai ner by neans of bolts.
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6 According to the invention, the cylindrical pipe section can be
open at the end opposite to the flange. In this case, it is even easier
to renove the filter cartridge from the cylindrical pipe portion
and hence to exchange it. Preferably, 5 however, the cylindrical pipe
“section can be covered, at the n(pnd opposite to the flange, with a cover
cap. The cover cap has an ope t hrough whi ch the air can be sucked
or bl own, respectively. Thereby™it is secured that the filter
cartridges are protected against outside influences, and that bigger 10
particles, dust particles and rain water or the |like can be prevent ed
fromentering the cylindrical pipe section.

481
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Embodi nents of the invention are described wth re](‘g\(?COtz 6&8 0 - 1 !
drawi ng. In the draw ng: 15 “Figure 1 shows a si d&” Wl eW olmaNIc ORI nEN

-of the silo according to the invention. | Figure 2 shows a sectional

view of .the dry air intake device 20 according to a preferred errboai)rrent of

the silo according to t he i nvention. Figure 3 shows an e>z) SEPem?
view of the dry air intake device according to the preferred enbodi nent
shown in figur@emstPactionrmaterjalesila fomeskoringi dnyotconstameddiarent of

the silo material

5 The invention relates to a construction material silo for
storing dry construction material, especially dry cement or

dry mortar.

Conventional construction material silos usually comp;ise a

10 closed 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 meahs of another valve.
Taking material into the storage container through the intake
line, or taking out material through the outlet line results

15 in a variation of the stock level of the storage container and
of the free space within the storage container. A variation of
the free space can result in a pressure in the storage,
container which is different from the ambient pressure. Such a
pressure shift can cause problems during the material intake

20 and the material discharge process. To avoid that a pressure
shift can appear, conventional construction material silos are
provided with a compensation 1line connecting the storage
container with the ambience. In this way taking material into
the storage container through the intake 1line results in

25 blowing air out of the storage container through the
compensation 1line. Taking material out of the storage

- container through the outlet line results in air being sucked

into the storage container through the compensation line.

30 Normally, especially in tropical areas, the ambient air is not
dry. Therefore, moist air can be sucked into the silo. If the
moist air comes into contact with construction materials, such
as cement or mortar stored in the silo, it is commonly found

that the cement absorbs the moisture of the air and hardens
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accbrding to the invention can be seen. A storage container 1 has

essentially the shape of a cylinder, the cylinder axis of which is
aligned in the direction predetermined by gravity, 30 wherein the cylinder
is provided with a cone-shaped end portion 11 at its bottom side. The
cylinder is supported by support bars 6 stich that the bottomend is
arranged at a di stance fromthe ground. The storage container 1 is

cl osed, apaandf romg.paskagestt bha sialeenviadllsi nfakke | $ile .2 Thasnueenlibs in
7 a waste of cement. Further, a reduction of the silo space is

caused. It is another disadvantageous effect that hardened
pieces of cement can be conveyed into a pipe system connected
5 to the silo and.cause damages, e.g. in a pump for driving the

cement.

On the other hand, the taking in and taking out of
construction material causes a substantial material movement
10 within the storage container. The movement results in a
whirling up of dust or construction material particles.
Therefore, the air blown out of the storage container can be
charged with a substantial quantity of particles, resulting in
environmental pollution.
15
It is an object of the invention to create a silo for storing
dry construction material, in which silo the silo pressure
remains stable during the material intake process and the
material discharge process and, simultaneously, an undesired
20 exchange of airborne materials, such as solid particles and/ox

moisture between the silo and the ambience is eliminated.

According to the invention, the object is achieved by a
construction material silo according to claim 1.
25
The construction material silo according to-the invention has
a closed storage container to which a material intake line is
connected. The material intake 1line can be opened and closed
by means of a material intake wvalve. Further, a material
30 outlet 1line 1is connected to the storage container. The
material outlet line can be opened and closed by means of a
material outlet valve. Further, the silo is provided with a
dry air intake device and an air outlet device, each

connecting the storage container with the ambience. The air




outlet line 3, an air intake line 41 and an air outlet line 51. The
material intake line 2 is arranged excentrically at the 5 cone-shaped end

portion 11. A first portion 22 of the materi al i ntake |line 2 extends
fromthe inner surface of the storage Snt ainer 1 into the inner space
of the storage container 1. A second portion 23 of the material intake

‘line 2 including a mat eri al intake val ve 21 extends outwardly fromthe
outer 10 surfdosake tctﬂsris:teorag@ﬁcmsai aer air intakfhelime ecoaheotingt thene

3_including asmgg oﬁ‘d%‘;ﬁérv%’éﬁ theBJanabaeﬁeéange%%trewfnl Quer ﬁ&%qaeend
of the cone-shape tion 11 and extends towards the ground.
ve, by means of which the air intake line is oOpened when

the pressure inside the storage container is lower than the
5 ambient pressure, and an air drying filter cartridge arranged
in the air intake line. The air outlet device comprises an air
outlet line connecting the storage container with the ambience
and a nonreturn air outlet valve by means of which the air
outlet line can be opened when the pressure inside the storage

10 container is higher than the ambient pressure.

In the sense of the present application as silo is not only
regarded a storage container of a cylindrical shape or the
like, but can be regarded a storage container system of any

15 shape.

By providing the air outlet device, it is achieved that, when
material is takenl_into the storage container through the
material intake line and thus the free space within the
20 storage container is reduced, air is blown out of the storage
container. Thereby a pressure increase in the storage
container is avoided. By providing the dry air intake device,
it is achieved that, when material is taken out from the
storage container through the outlet line and thus the free
25 space within the storage container increases, air is sucked
into the storage container. Thereby a pressure decrease in the
storage container is avoided. By providing a nonreturn valve
each, for both the dry air intake device and the air outlet
device, the object is achieved that no air can be blown out
30 through the air intake line and no air can be sucked through
the air outlet 1line. Therefore, all air introduced into the
storage container is introduced through the air intake line.
By providing the air intake device with the air drying filter
cartridge, it is achieved that all air sucked into the storage




A dry air intake device 4 conprises the air intake line 41, an air
drying filter cartridge 43 and a nonreturn air intake val ve 42. The air
intake line 41 is forned as a pipe portion having a flange at one end.
The air intake line 41 is 20 connected to the storage container 1 with the
fl ange bei ng fixed to the top side of t hé storage container 1. The pipe
portion extends fromthe top side of the storage container 1 al ong t he
back side of tdvatstioeagéhconghither diranichtekdslindeis driedl |Titeerald \blawnt he
COne- shaped ShPOLE b1 ofbehle UAIRLZD. CON' 2pBOIcdoe THE! CPildg | In
achi eved that an exchange o air 8 |ter cartri

can be car Maggriagyt ’s thengeowagen 1air 'PI#GSQPF in iRy Free aPacer t°rf| dye 43

is inserted stoRhget f&%n@ainéflt ake th@estarb@géloaﬁ.etﬂéébﬂers lnmlaét@r\éalmnAZ
in this enbodinent, is not Sgmsd as arateﬁlerrent but is forned
e

by the fi 1 (or SHE cbment | Pri GaiBoch o LPPRAES 18 ciSl SCOEaRE ¢ FOBRPIRTr i s
a .one way air Mikewigapt ishean becdeé¢aléssidry thdratths rdagt i air t viaratiudelde
storage Contahggg %he storage container. Therefore, the dry air sucked into
the storage container cannot only serve to maintain a stable
low content of moisture in the storage air, but even lower the
10 content of moisture in the storage air. Thereby a moisturizing
and hardening of the construction material stored in the

storage container can be avoided .

Preferably, the nonreturn air intake valve and the nonreturn
15 air outlet valve each are designed as a self-operating valve
which is operated by the pressure acting on both ends of the
valve. Thereby it is achieved that no valve control device is

required and the valves operate automatically.

20 According to the invention it is possible that no filter is
arranged in the the air outlet line. However, preferably, an
air dedusting filter cartridge is arranged in the air outlet

line.

25 By providing the air dedusting filter cartridge in the air
outlet 1line, the object is achieved that.the quantity of dust
or construction material blown out of the storage container
through the air outlet line is substantially reduced, or even
reduced to zero.

30
According to the invention it is possible that the dry air
intake device and the air outlet device are formed in any
appropriate design, e.g. mainly inside or mainly outside the

storage container, e.g. as a cast construction, a welding
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8 - An air outlet device 5 conprises the air outlet line 51 and a
nonreturn air outlet valve 52. The air outlet line 51 is formed as a

pi pe portion having a flange at one end. The air outlet line 51 is
connected to the storage container 1 with 5 the flange being fixed to the
top side of- the storage container 1. TRe pi pe portion extends fromthe
top side of the storage container 1 along the back side of the storage
contai ner 1 agdnstfisctiwler andonatenatign obsihe ceméfimigheyl products or

the like. Preferably, however, one or both, the dry air intake
device and the air outlet device, comprise a cylindrical pipe
portion forming the air intake line or the air outlet 1line,
5 respectively. The cylindrical pipe portion has a -flange at one
end, by means of which the cylindrical pipe portion is bolted
to the storage container such that the cylindrical pipe
portion is aligned with an opening provided in the wall of the
storage container. The filter, namely the air drying filter
10 cartridge or the air dedusting filter cartridge, is formed as
an insert part which has a cross section corresponding to the
cross section of the cylindrical pipe portion, and is inserted
into the cylindrical pipe portion. The nonreturn valve, namely
the air intake valve or the air outlet valve, respectively, is
15 also formed as an insert part and is inserted into the

cylindrical pipe portion.

By forming the air drying filter cartridge and/or the air
dedusting filter cartridge as an insert part insertable into a
20 corresponding cylindrical pipe portion, it is achieved that an
exchange of the filter cartridge can be carried out easily by
drawing out the old cartridge and inserting the new cartridge.
By forming the air intake line and/or the air outlet line as a
cylindrical pipe portion, it is achieved that a filter
25 cartridge and the air inlet valve and/or the air outlet valve
can be formed as insert parts, which can easily drawn out of
the device. It is a further effect, that the air intake line
and/or the air outlet line can be manufatured at low costs,
e.g. on the basis of a semifinished product. By providing the
30 flange at the end of the cylindrical pipe portion, the object
is achieved that the air intake line and/or the air outlet
line can be easily disconnectably mounted to the storage

container by means of bolts.
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end%portion 11 of the storage container 1. The nonreturn air 10 outl et

valve 52 is arranged at the end portion of the air outlet line 51.

The air outlet line 51 has an essentially larger dianeter than the air
intake line 41. 15 Fromfigures 2 and 3 the detailed construction of a
dry air I nt ake device 4 of the silo can be seen. The air intake line
41 is formed as a cylindrical pipe portion having a flange at one end
thereof. As cafeRr o obhe | farentiony hahe| givdéndsicpl fPiRgl $eckinn can

storage contaig@rogerPlatRBRS Al HPbéSite itd tHENfPange MN@hikhakséfeit is

cylindrical pipe portion is aligned with_an .opening 15 provided in the
wal | ‘of the st‘%f%fge BRI nelt© 1. TRMOVE gohie ¢ Ehgﬁ?r 8 ?9%’:' ed 1% e

t he flange andcyhimdmldal Aipe povetrorcamdddechawi hg exclopeye g .48teferdbked
at the end of {06 23, ld "1 14¥r1RLPCHRRET 80t PRPOSI %bd Ocdfibrdd, 2NEE- the
L end opposite to the flange, with a cover cap. The cover cap
has an opening through which the air can be sucked or blown,

respectively. Thereby it is secured that the filter cartridges

are protected against outside influences, and that bigger

10 particles, dust particles and rain water or the like can be

prevented from entering the cylindrical pipe section.

Embodiments of the invention are described with reference to
the drawing. In the drawing:

15
Figure 1 shows a side view of an embodiment of the silo

according to the invention.

Figure 2 shows a sectional view of the dry air intake device
20 according to a preferred embodiment of the silo according to

the invention.

Figure 3 shows an explosive view of the dry air intake device
according to the preferred embodiment shown in figure 2.
25
From figure 1 a schematic view of an embodiment of the silo
according to the invention can be seen. A storage container 1
has essentially the shape of a cylinder, the cylinder axis of
which is aligned in the direction predetermined by gravity,
30 wherein the cylinder is provided with a cone-shaped end
portion 11 at its bottom side. The cylinder is supported by
support bars 6 such that the bottom end is arranged at a
distance from the ground. The storage container 1 is closed,

apart from passages to a material intake line 2, a material




The air intake valve 42 has a cylindrical shape having a | ower di anet er
than the inner dianmeter of the cylindrical pipe portion. The air intake
valve 42 is inserted into a ring- 30 shaped val ve hol der 49 having an outer
di aneter correspondi ng to the inner dlaneter of the cylindrical pipe
portion and an I nner di aneter correspondlng to the outer dianmeter of the
air I nt ake val ve 42. The unit formed by the air intake valve 42 and

t he ring- shapethtletvdimel dgr 40 aixr i irsdmrkeed inet dlt lemd an air outlet line

51.

The material intake line 2 is arranged excentrically at the
5 cone-shaped end portion 11. A first portion 22 of the material
intake line 2 extends from the inner surface of the storage
container 1 into the inner space of the storage container 1. A
second portion 23 of the material intake line 2 including a
material intake valve 21 extends outwardly from the outer

10 surface of the storage container 1.

The material outlet line 3 including a material outlet valve
31 is arranged at the lower cone end of the cone-shaped end
portion 11 and extends towards the ground.
15 |
A dry air intake device 4 comprises the air intake line 41, an
air drying filter cartridge 43 and a nonreturn air intake
valve 42. The air intake line 41 is formed as a pipe portion.
having a flange at one end. The air intake 1line 41 is
20 connected to the storage container 1 with the flange being
fixed to the top side of the storage container 1. The pipe
portion extends from the top side of the storage container 1
along the back side of the storage container 1 and ends under
and laterally of the cone-shaped end portion 11 of the storage
25 container 1. Thereby it is achieved that an exchange of the
air drying filter cartridge 43 <can -be carried out
conveniently. The air drying filter cartridge 43 is inserted
' into the air intake line. The nonreturn air intake valve 42,
in this embodiment, is not formed as a separate element, but
30 is formed by the filter material. It is used a filter material
which only permits a one way air flow (not shown in detail) in

that direction towards the storage container 1.
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9 © cylindrical pipe portion such that it is arranged adjacent to t he
wal | of the storage container 1. . The air drying filter cartridge 43
whi ch has a cylindrical 5 shape and has a di ameter corresponding to the
outer dianeter of the cylindrical pipe poftionis inserted into the
cylindrical pipe portion such that it is arrlanged adjacent to t he unit
formed by the nonreturn air intake valve 42 and the ri ng- shaped val ve
hol der 49. BetMeexin heutdiat dleyicg bi comprises diher iadgeonslendline Thvand cap

48 a free spacGof SetifrVi 886 Rclect RRIGK! Igri ¢RE RIRE ARIOMine 51 is
formed as a pipe portion having a flange at one end. The air
outlet line 51 is connected to the storage container 1 with

5 the .flahge being fixed to the top side of- the storage
container 1. The pipe portion extends from the top side of the
storage container 1 along the back side of the storage
container 1 and ends under and 1laterally of the cone-shaped
end portion 11 of the storage container 1. The nonreturn air

10 outlet wvalve 52 is arranged at the end portion of the air
outlet line 51.

The air outlet line 51 has an essentially larger diameter than
the air intake line 41.
15 '
From figures 2 and 3 the detailed construction of a dry air
intake device 4 of the silo can be seen. The air intake line.
41 is formed as a cylindrical pipe portion having a flange at
one end thereof. As can be seen from figure 2, the flange is
20 fixed to the storage container 1 by means of bolts 7 in such a
manner that the cylindrical pipe portion is aligned with an
opening 15 provided in the wall of the storage container 1. A
seal element 8 is inserted between the flange and the wall. A
cover cap 48 having an opening 481 is fixed at the end of the

25 cylindrical pipe portion-opposite to the flange.

- The air intake valve 42 has a cylindrical shape having a lower
diameter than the inner diameter of the cylindrical pipe
portion. The air intake valve 42 is inserted into a ring-

30 shaped valve holder 49 having an outer diameter corresponding
to the inner diameter of the cylindrical pipe portion and an
inner diameter corresponding to the outer diameter of the air
intake valve 42. The unit formed by the air intake wvalve 42

and the ring-shaped wvalve holder 49 is inserted into the
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9

cylindrical pipe portion such that it is arranged adjacent to

the wall of the storage container 1.

The air drying filter cartridge 43 which has a cylindrical
shape and has a diameter corresponding to the outer diameter
of the cylindrical pipe portion is inserted into the
cylindrical pipe portion such that it is arranged adjacent to
the unit formed by the nonreturn air intake valve 42 and the
ring-shaped valve holder 49. Between the air drying filter
cartridge 43 and the cover cap 48 a free space is provided in
the cylindrical pipe portion.
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.Claims

1. Construction material silo for storing dry construction
material, the silo having

a) a closed storage container (1),

b) an intake valve (21) by means of which a material
intake line (2) connected to the storage container (1) can be
opened and closed,

c) a material outlet valve (31) by means of which a
material outlet 1line (3) connected to the storage container
(1) can be opened and closed,

d) a .dry air intake device (4) comprising an air intake -
line (41) connecting the storage container (1) with the
ambience, a nonreturn air intake valve (42), by means of which
the air intake line (41) is opened when the pressure inside
the storage container (1) is lower than the ambient pressure,
and an air drying filter cartridge (43) arranged in the air
intake line (41l), and

e) an air outlet device (5) comprising an air outlet line
(51) connecting the storage container (1) with the ambience
and a nonreturn air outlet valve (52) by means of which the
air outlet line (51) is opened when the pressure inside the

storage container (1) is higher than the ambient pressure.

2. Construction material silo according to claim 1, wherein
the air outlet device (5) comprises an air dedusting filter

cartridge (53) arranged in the air outlet line (51).

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

a) the dry air intake device (4) comprises a cylindrical
pipe portion forming the air intake line (41) and having a
flange at one end, by means of which flange the cylindrical

pipe portion is bolted to the storage container (1) such that
REPLACEMENT SHEET
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d ai ns 1. Construction—aterial silo for storing dry construction

mat_eri al, them"lm ' a) a closed storage container (1),
b) "an i nt ake m I tﬂﬂns of which a materi al intake line (2)
- connect ed to the &Storage iner (1) can li&h opened and cl osed,
~c) amterial outlet valve (31) by neans of ich a 10 material outlet line
(3) connected to the storage container 1) can be opened and cl osed,
d) a dry air ithakeylendsécal) rimepriporhgonn i r alhgagre with n@n(49pening
connect i ng thepg e iGORhal P&I1 (de thet BebBSge comBiigBEe(1)B, nonreturn air
I nt ake val ve (42), by means of which
b) the air drying filter cartridge (43) is formed as an
insert part having a cross section corresponding to the cross
5 section of the cylindrical pipe portion, and is-inserted into
the cylindrical pipe portion, and
¢) the nonreturn air intake valve (42) is formed as an

insert part and is inserted into the cylindrical pipe portion.

10 4. Construction material silo according to any one of claims 1
to 3, wherein
a) the air outlet device (5) comprises a cylindrical pipe
portion forming the air outlet line (51) and having a flange
at one end, by means of which flange the cylindrical pipe
15 portion is bolted to the storage container (1) such that the
cylindrical pipe portion is aligned with an opening provided
in the wall of the storage container (1), _
b). the air dedusting filter cartridge (53) is formed as an
insert part having a cross section corresponding to the cross
20 section of the cylindrical pipe portion, and is inserted into
the cylindrical pipe portion, and
c) the nonreturn air outlet valve (52) is formed as an

insert part and is inserted into the cylindrical pipe portion.




15°the air intake line (41) is opened when the pressure inside t he
storage container (1) is |lower than the anbient pressure, and an air
drying filter cartridge (43) arranged in the air i ntake line (41), and
e) an air outlet device (5) conprising an air, outlet line 20 (51)
connecting the storage container (1) with t € anbi ence and a nonreturn
air outlet valve (52) by neans of which the air outlet line (51) is
opened when t hBbgtemshire i nside the storage container (1) is higher than
t he anbi ent pressure. 25 - 2. Construction material silo according to
claim1l1, wherein the air outlet device (5) conprises an air dedusting
filter car t Epugsrusyion raaterial idoy fopuEtoring cdyyg])construction
Construction na&g&kgglsilo according to claim 1 or 2, 30 wherein

5

The silo has a closed storage container (1). By means of an
intake valve (21) a material intake line (2) connected to the
storage container can be opened and closed. By means of a
10 material outlet wvalve (31) a material outlet line (3)
connected to the storage container (1) can be opened and
closed. The silo has a dry air intake device (4) comprising an
air intake line (41) connecting the storage container (1) with
the ambience, a nonreturn air intake valve (42), by means of
15 which the air intake line (41) is opened when the pressure
inside the storage container (1) is lower than the ambient
pressure, and an air drying filter cartridge (43) arranged in
the air intake line (41). An air outlet device (5) comprises
an air outlet line (51) connecting the storage container (1)
20 with the ambience, and a nonreturn air outlet valve (52) by
means of which the air outlet line (51) is opened when the
pressure inside the storage container (1) exceeds the ambient

pressure.

25 Figure 1

<y




o

a) the dry air intake device (4) conprises a cylindrical pi pe portion
formng the air intake line (41) and having a fl ange at one end, by
means of which flange the cylindrical pi pe portion is bolted to the
storage container (1) such that the cylindrical pipe portion
Is aligned with an opening provided in the wall of the storage container
(D, b) the air drying filter cartridge (-43) is forned as an
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insert part having a cross section corresponding to the cross 5 section of

the cylindrical pipe portion, and is inserted into the cylindrical pipe
portion, and c) the nonreturn air intake valve (42) is formed as an
insert part and is inserted into the cylindrical pipe portion. 10 4.
Construction material silo according to any one of clains 1 .to 3,
wherein - a) the air outlet device (5) conprises a cylindrical pipe
portion formng the -air outlet line ('51) and having a flange at one end,
by means of which flange the cylindrical pipe 15 portion is bolted to the
storage container (1) such that the cylindrical pipe portion is aligned
with an opening provided in the wall of the storage container (1),

b) the air dedusting filter cartrlg g (53) is forned as an i nsert part

havi ng a cross section correspondlng to the cross 20 section of the
cylindrical pipe portion, and is inserted into
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the cylindrical pipe portion, and c) the nonreturn air autlet valve
(52) is fornmed as an i nsert part and is inserted into the cylindrical
pi pe portion. -
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