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conveying system

The invention relates to a bulk conveying system for conveying
bulk material, especially construction material, to a location
where the bulk material is further processed in a previously
unknown quantity, for example a work location on a construction

site, and to a method of controlling a bulk conveying system.

Wet mortar mix comprising of cement, sand and water, is widely
used as a material for construction works. Providing the wet
mortar at the actual work location of the construction site
requires a lot of work, if the materials are separately carried

to the location and mixed on site.

Therefore, conventional systems are provided which store pre-
mixed dry mortar, i.e. a mixture of sand and cement, at a silo
and pump the pre-mixed dry mortar to a mixer unit where water
is added to produce wet mortar. The mixer unit can be installed

at the actual work location.

However, the cohventional systems are inefficient. Usually, on
a construction site construction work is carried out
simultaneously at a plurality of locations of the construction
site. Construction materials such as cement or mortar are
required at different locations at the same time. Therefore, it
'is necessary that either a plurality of conventional systems is
used, or the mixer unit of a single system is moved frequently.
Providing a plurality of sytems results in high equipment costs
and is often impossible ;due to a lack of space. Frequently

moving a single system results in a great amount of work.

It is an object of the invention to create a bulk conveying
system which is appropriate to provide material at various

remote locations of the same site at the same time, according
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The bulk conveying system according to the invention comprises

a container for'_ storing bulk material, the container having a

10 bulk inlet and a bulk outlet. A main conveying pipe connected
to the bulk outlet of the container has a pump for driving the
bulk material through the main conveying pipe. A plurality of
distribution pipes are provided. Each one of the plurality of
distribution pipes is connected to the main conveying pipe and

15 has a distribution valve by means of which the distribution
pipe can be opened and closed. Further, a plurality of
distribution units is provided. Each one of the plurality of
distribution units has a distribution unit container, an inlet
connected to the main conveying pipe through a corresponding

20 one of the distribution pipes, a material distribution outlet
and a stock level detector. The stock g‘,1evel detector detects
whether or not the actual stock level in the distribution unit
container is equal to or falls below a predetermined minimum
stock level and detects whether or not the actual stock level

25 in the distribution unit container is equal to or exceeds a
predetermined maximum stock level. Further, the material
_conveying system comprises a conveyance control system which
sequentially receives detected values from the stock level
detector of each of the distribution units. The conveyance

30 control system controls the distribution valve of each of the
distribution pipes and the pump on the basis of the detected
values. The control is carried out in such a manner. that, if
the actual stock level in the distribution unit container of
any of the distribution units is equal to or falls below the

35 predetermined minimum stock level, bulk material is conveyed
22 brecetermined n .
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the distribution units. The bulk material is conveyed to the
distribution unit container of said one of the distribution
units, until the .actual stock level in the distribution unit
container of said one of the distribution units is equal to the

predetermined maximum stock level.

In this context said one of the distribution units can be that
distribution unit which is just detected to have a low actual
stock level, or can be another distribution unit to which
material is already being conveyed when the latest detection is

made.

Conveying bulk material to the distribution unit container of
said one of the distribution units, until the actual stock
level in the distribution unit container of said'one of the
distribution units is equal to the predetermined maximum stock
level, does not necessarily mean that the distribution unit
container is replenished in one single operation. It is also
possible that the replenishing of the distribution unit
container is interrupted in order to first convey material to

another distribution unit container and is then continued.

In this context, conveying until the actual level is equal to
the predetermined maximum stock level can also mean conveying

until the actual level slightly exceeds -the predetermined

maximum stock level. Since the actual stock level might be

detected at certain time intervals, it is possible that no
detection is made when the actual stock level is equal the

predetermined maximum stock level.

By providing the plurality of distribution units it is achieved
that bulk material can be conveyed to a plurality of

distribution locations, so that e.g. a plurality of work sites

35 on a construction site can be provided with construction
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5 According to the invention, the object of the invention is achi eved by
a bul k conveying system according to claim1. The bul k conveyi ng
system according to the invention conprises a container for storing bulk
material, the container having a 10 bulk inlet and a bulk outlet. A main
conveyi ng pi pe connected to the bul k out#et of the container has a punp
for driving the bul k material through .the nmain conveying pipe. A

plurality of di stributi | pes e jd =agh e of |t
of  dist rTﬁE?Fbﬁipi B@‘?rie?% Sunek e ke ?rglrﬁgggn\?%?i n%f‘s%%ia‘?n‘*dj%’ )
a di stributaopluahidtlyy ofeascadiows covemeifi striaddt ithe logatporshmaeerial

opened and ¢l osed. Further,.a plurality of distribution units is
provi ded. EéﬁhrﬁﬂElBthﬁ§ Bpﬁrgﬁprt&Fg' distribution units has a

distribution unit container, an inlet connected to the main conveying
i St i buBi oRYoRBH AT and St HBAoTeb ek of StEREReEo s (SafR Te Cne
detects  whstbebuehionoturits aftudls sacikevedelthan thecdrsainburiant ity tof
contai ner Ir?la.l%ggglalt ° coarn f_ IeS bs?:'o?:\g parltedeteggzgi nepq‘:tr .iQ:iu aq:]' distribution
location, so that this certain quantity of material can be used
instantaneously without requiring any waiting time resulting
10 from a conveying process. Also, a material buffer is provided,
avoiding a shortage of material in periods when more material
is taken out from the distribution unit than is conveyed into

it.

15 By providing one material container and one main conveying pipe
for a plurality of distribution units it is achieved that the
equipment costs and the space required for the conveying system
are kept low. Further, a material mixture such as, e.g., dry
mortar or even wet mortar can be premixed and stored in the

20 container, so that the mixing process can be centralized and,
thereby, the productivity can be increased. Further, at the
first step material only must be delivered to one location,
namely the container. No consideration is required in advance,
regarding the question how much material will be taken out at

25 which work location.

.By proViding the distribution wvalves and the pump it is
achieved that material can be conveyed independently to each
particular one of the distribution units.
30 _

By providing a stock level detector in each of the distribution
units and the conveyance control system it is achieved that the
conveying process is carried out automatically. Further it is
achieved that the process is carried out in such a way that the

35 risk of falling short of material in any of the distribution
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stock I evel and detects whether or mnot the actual stock level 25 in the
distribution unit container is equal to or exceeds a pr edet er m ned
maxi num stock |l evel. Further, the materi al conveyi ng system conprises a
conveyance control system which sequentially receives detected val ues
fromthe stock | evel detector of each of5the distribution units. The
conveyance 30 control systemcontrols the distribution valve of each of the

di stribution pipes and.the. Si,s. of et | ues.
contr ol is'@ﬁf? edj%u?lpﬁ%gggﬁgaoﬁ%%€§¥g?h5?%3i?Ebﬁaghéﬁg%?gagegﬁgbkgﬁngPg
in the di stdidutibontiontunbht aonerinkr ofaanyobft Hdhediditstitilutgpruinits sis

equal to or fall s BEloW Ll 3% B GY°LRL TbREHehPhIHELS iRk nki Frodk fevel,
bulk material is conveyed from the container to the

5 distribution unit container of one of the distribution units.

That is, the pump is working continuously as long as any actual

stock level is lower than targeted, and thereby the pump is

used as effectively as possible.

10 It is possible that the conveyance control system receives the
detected . values from the stock level detector of each of the
distribution units continuously or at certain receiving

intervals.

15 According to the invention, it is possible that the
predetermined minimum stock level is equal to the predetermined
maximum stock level. This has the effect that immediately after
material has been taken out of a distribution unit the
distribution container of which is completely filled, material

20 is conveyed from the container to the distribution unit. It is
preferred, however, that the predetermined minimum stock level

is different from the predetermined maximum stock level.

. Thereby it is achieved that material is not immediately
25 conveyed from the container to the distribution unit when only

a smaller quantity of material has been taken out of the
distribution unit container which previously had ©been
completely filled. Thereby the pump does not start and stop
frequently to convey small quantities of bulk material, which

30 can result in a short lifetime for the pump and the whole

‘conveying system.

It is possible that different values for the predetermined

minimum stock level are provided for different distribution
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3 fromthe container to the distribution unit container of one of

lhe distribution units. The bulk material is conveyed to the

di stribution unit contai ner of said one of the distribution units, until
the actual stock level in the distribution unit 5 container of said one of
the distribution units is equal to the pb edet er mi ned nmaxi mum st ock

Igvel: . I n this context said one of the distribution units can be that
distribution u

| evel , or cAh* I%t atlo }tierr st rltrbqﬁ:t e%fge% tfowv\ﬁitzlﬁl Oﬁ’réﬁé{:'ékm%ﬁ_eat i i

\ I on uni material 1s already
bei ng convegedchhbevemearatpsbvddedcfb@ndiﬁferenaddiStribut@ﬁneynﬁgSbuIk
ngterial to the distribution unit container of 15 said one of the
dlstribution units, until the actual stock | evel in the distribution
unit contai P]Cd‘:oﬁﬁiﬁgi toorheofinventionl siti bat possdbiles thatedie convepance

redet er pi ne
P € g1 con ro sys%%%P%f the bulk conveying system has any appropriate

detailed design providing for the replenishment of the
distribution units. According to a preferred embodiment of the
invention, however, the conveyance control system controls the
distribution valve of each of the distribution pipes and the
10 pump on the basis of the detected values in such a manner that
if the actual stock level in the distribution unit container of
more than one of the distribution units is equal to or falls
below the predetermined minimum stock level, bulk material is
conveyed to the distribution unit container of that one of the
15 distribution units whose actual stock level was equal to or
fell below the predetermined minimum stock level first (first-

come-first-serve-mode).

By replenishing the distribution unit container of that one of
20 the distribution units first whose actual stock level was equal
to or fell below the predetermined minimum stock level first,
it is achieved that a distribution unit is replenished which is
very likely to be the first to run completély out of material.
In the case that this distribution unit has already run out of
25 material, it is very likely that it is this distribution unit
which has already passed the longest waiting time. without
.material. Therefore, it is 1likely that at this distribution
unit no other work is left which can be carried out without a
further material supply.
30
According to another preferred embodiment of the bulk conveying
é system according to the invention, the stock level. detector
; detects the exact actual stock level in the distribution unit
| container and the conveyance control system controls the

35 distribution valve of each of the distribution pipes and the
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| evel , does not necessarily mean that the distribution unit container is
replenished in one single operation. It is also 20 possible that the

repl eni shing of the distribution unit container is interrupted in order
to first convey material to anot her distribution unit container and is
t hen conti nued. In this context, convéying until the actual level is

equal to 25 the predeterm ned maxi num stock | evel can al so nean conveyi ng

until the actual |evel slLightl e r ) ned. i tagk
level . Si ncp_eur?%eorécjfﬁgl E?F gé k q%e\%ﬂ% m Eg:'he%h-‘geecp @eﬁgﬁdgg?hcgﬁﬁgﬁgrisne
|nteLvaIs, if tlse ppssudl estbak hevel dwet &bei distsibutiéonhanitheond@iger of
stock level is egual the 30.ptedetermn i ock | : B
provi di ng tHESI hhap QP i Ehe; s %@&&%S’rﬁ% 8 agEi ee%‘?l 9L QF Haids
Fﬁtfrlal cmm%ﬁwCﬁnéexﬂédetérmﬂnﬂ&ﬂminimmm stdbktmdxﬂﬂﬂwbmbbamabﬁgiaéoiS
pr gvi Ségs Waqcﬁ“fu%r%aﬁl <ili f, %e? %Bém%silgi%%t%%no rtlznaitc O@éﬁi’.raufr;éro nof ! {:ﬁaﬁagnge of the
distribution wunits whose actual stock 1level is the lowest

(lowest-level-first-mode) .

By replenishing the distribution unit container of that one of
10 the distribution units first whose actual stock level is the
lowest, it is achieved that the distribition unit 1is
replenished which is very 1likely to run completely out of

material.

15 Thus it is possible that bulk material is conveyed to the
distribution unit container of that one of the distribution
units whose actual stock level is the lowest for a
predetermined time period, regardless of whether or not in the
meantime another container becomes the one with the lowest

20 stock level. It is further possible to determine the
distribution unit to which material is conveyéd by considering
the material quantity taken out per time from those
distribution units having the same 1level or from those
distribution units having an actual stock level lower than the

25 predetermined minimum stock level.

According to the invention it is possible that the bulk
conveying system runs wholly automatically and without any need
for operation staff to modify the conveying process. It is
30 preferred, however, that the bulk conveying system comprises a
manual conveyance control switch by means of which the
operation of the conveyance control system can be modified or
interrupted. Further preferably a conveyance control
programming unit having programming keys is provided. It can be

35 provided, for example, that by means of the manual conveyance
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4 material. Therefore, work can be carried out sinmultaneously at a
plurality of locations even if at all the locations materi al IS required
at the sanme tine. 5 By providing one distribution unit container for
each of the distribution units it is achieved that a certain quantity of
material can be stored at each particular dBstribution | ocation, so that
this certain quantity of material can be used I nst ant aneously wi t hout

requiring aggén‘é’% ! %Héj‘r’ 58Sl Nebrlfedd P8 A-ERPVEY' BRoBYARRT Ry A he
material buftTer 'S provided,

minimum and/or the maximum predetermined stock level can be

changed, the mode of operation can be switched from the first-

come-first-serve-mode to the lowest-level-first-mode, one or

5 more distribution units can be switched off completely, or a

termination programm for a distribution unit can be started

determining a residual quantity to be conveyed to the

distribution unit etc.

10 By providing an appropriate manual conveyance control switch or
the conveyance control programming unit it is achieved that the
bulk conveying system can be adapted to the actual needs at the

individual construction site.

15 According to a preferred embodiment of the bulk conveying
system according to the invention each distribution unit has an
weighing system which measures the accurate amount of material
distributed through the material distribution outlet.
Preferably, the weighing system is integrated into the

20 ditribution unit. Further, preferably the weighing system is
formed so that it determines the distributed amount of material
exactly enough to fulfill the needs of construction work,
especially when the distributed material is sand or cement used
to mix mortar. By providing a weighing system in each of the

25 distribution wunits it is achieved that optimum doses of
material and optimum mixing ratios can exactly be met. Further,
-the usage rate of the individual distribution unit can be

recorded and monitored.

30 It is further preferred that each distribution unit has a
material demand switch or panel, by means of which a desired
amount of material can be preset and the distribution. unit can
be controlled in such a way that the exact desired amount of

_ material is distributed through the material distribution

35 outlet.
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avoi ding a shortage of material in periods when nore materi al s taken
out fromthe distribution unit than is conveyed into It. 15 By

provi ding one material container and one main conveyi ng pipe for a
plurality of distribution units it is achieved that the equi pnent costs
and the space required for the conveying system are kept low. Further, a
material m xture such as, e.g., dry nortar or even wet nortar can be
prem xed and stored in the 20 contai ner, so that the m xing process can be
centralized and, t hereby, the productivity can be increased. Further, at
t he firsprefepavby eahalinfomaisn beegiatding ethe omaheriatadiemand preset

'he quest] diF nbAPmEeF et 07 e - Bact et 35 ' S flh he, e ALY
By providi ngoriteodli systémt i oTheakvavegadceheoptapli syistem them et itgmtout
material,can be ¢opyeyed LageReNIgatly t3n%aing RAL | WAred® ot of
material to the respective distribution unit. In the modified

control mode the conveyance control system controls the
distribution valves and the pump in such a way that material is

conveyed to the respective distribution unit before or without

10 a detection being made whether the actual stock level falls

below the predetermined minimum stock level. According to the

invention it is possible that the modified control mode is

combined with the regular control mode described above in any
appropriate way. By using the modified control mode the

15 reaction time achieved with the bulk material convéying system

is decreased. The conveying process can be immediately started

when the process of distributing material is started at the
distribution unit. Thereby a possible future shortness of

material in a particular distribution unit is avoided in

20 advance.

The material demand device can e.g. be a switch, wherein each
pressing of the switch corresponds to the demand of a certain.
amount of material, e.g. 50 kg.

25
According to the invention it is possible -that each of the
distribution pipes is formed as one piece and is fixed to the
main conveying pipe. It is preferred, however, that each of the
distribution pipes comprises a valve portion which forms that

30 end of the distribution pipe joining the main conveying pipe
and comprises the distribution valve, and a distribution unit
portion which forms that end of the distribution pipe joining
the distribution unit, which is disconnectably coupled to the
valve portion and which is substantially longer than the valve

35 portion.
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30 By providing a stock |l evel detector in each of the distribution
units and the conveyance control systemit is achieved that the

conveying process is carried out automatically. Further it is achi eved
that the process is carried out in such a way that the 35 risk of falling
short of material in any of the distributiaf

5 ‘units is mnimzed. \Wenever the actual stock level in the

distribution unit container of any of the distribution units is equal to
or falls below the predeterm ned m ni mum stock | evel, bulk material is
conveyed fBpmfordngcoaaahnesf the tdbstribution plpes as two pieces, a

10

15

20

25
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valve portion and a distribution unit portion disconnectably
coupled with each other, wherein the distribution unit portion
being substantially ‘longer than the valve portion, it is
achieved that each distribution unit together with the greatest
part of the distribution pipe can be disconnected from the main
conveying pipe, e.g. for the purpose of installing it at
another location. By providing the distribution valve in the
valve portion of the distribution pipe it is achieved that the
pipe system which remains when the distribution unit portion is
disconnected can be shut down, so that no material flows out.
Thereby the flexibility of the system is increased. It is
possible to carry out a modification of the pipe system and a
displacement of a distribution unit, while maintaining the
operation of the remaining pipe system and the remaining

distribution units.

According to the invention it is possible that the conveying
pipe is formed as a one-piece unit. It is preferred, however,
that the main conveying pipe comprises a hydrant portion
forming that portion of the main conveying pipe where the
distribution pipes are joined, and a conveying portion forming
that portion of the conveying pipe which extends between the
container and the hydrant portion and being disconnectably

coupled to the conveying portion.

Preferably, a conveying pipe valve is provided at the end of
the conveying portion close to the hydrant portion, so that the

conveying pipe can be closed.

By forming the conveying pipe as a two-piece unit, i.e. of a
conveying portion and a hydrant portion disconnectably coupled

with each other, it is achieved that the conveying pipe can be

35 extended or modified in another way by inserting an additional
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5 distribution unit contai ner of one of the distribution units. That is,

the punp is working continuously as |ong as any actual stock level is

| ower than targeted, and thereby the punp is used as effectively as
‘possi bl e. 10 It is possible that the conveyance control systemreceives
t he detected values fromthe stock |evellldetector of each of the
distribution units continuously or at certain receiving I nterval s. 15

According to the, invention it, s, si bl t hat
predet er mi FRAPSri MIRAT stitk TeI”E i%° eq‘%ﬂa‘-}fjp F% hgthper e?i‘e"tce"“ﬁér%e"ﬁ‘esd whezs i e
st ock | evelqidti soleson hawgfdfechrehadriameped at dloxr atkemple, neamwr iaalditdonal

been taken out of a di,stributi it.th ' | buti i ne .
which s cOFEeal PiBeebliato i BB oseRhse ety ofiheneoht SOSYipo

m
the distribipoOnyHeht thiet dSstrifitisirefitboueeerto tihat diegglpggfigltfgﬂd rige
M St ety ®one £5 B{VE" SR 1" 106 R CESAEE MRS TRUCTLR SE8%Kene
levels six to ten. Thereby the flexibility of the system is
increased. It is possible to carry out a displacement of all
the distribution units without modifying the greatest part of
the conveying pipe. By providing the conveying pipe valve in
10 the conveying portion it is achieved that the pipe system can

be shut for the purpose of inserting an additional pipe piece.

According to the invention it 1is possible for the hydrant
portion to have any appropriate design. According to a
15 preferred embodiment of the invention, however, the hydrant
portion is formed as a one-piece unit comprising a main pipe
portion, joining pipe portions laterally protruding from the
main pipe portion at different longitudinal positions of the
main pipe portion, and a connection flange at each free end of

20 the main pipe portion and the joining pipe portions.

By forming the hydrant portion as a one-piece unit it is
achieved that the hydrant portion can be shifted or displaced
easily as a whole.

25
Preferably, the hydrant portion comprises a shackle for fixing

-a shifting device, e.g. a hook of a crane.

According to another preferred embodiment of the invention, the
30 hydrant portion is designed in modular system and comprises a
plurality of hydrant elements, each hydrant element of which
has a main pipe portion, a Jjoining pipe portion -laterally
protruding from the main pipe portion and a connecting flange
at each of the free ends of the main pipe portion and the

35 joining pipe portion, with the hydrant elements being joined so
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Thereby it is achieved that material is not immedi ately 25 conveyed from

the container to the distribution unit when only a smaller quantity of
materi al has been taken out of the distribution wunit container which
previ ously had been conpletely filled. Thereby the punp does not
start and stop frequently to convey smalli2 quantities of bulk material,
which 30 can result in a short lifetime for the punp and the whol e
conveyi ng syst t i f 3 t
predetern1né§ %®r§?§%U%1stock %%€+ Eg%fgvf;ed orggbhggFgﬁ? fY%nges at

di stributi ohhe free ends of the main pipe portions are disconnectably

joined to each other.

5 By designing the hydrant portion in modular system it is
achieved that the hydrant portion can be modified easily in
order to adapt the pipe system after the displacement of one or
more of the distribution units. It is, for example, possible to
shut down one of the hydrant elements at its Jjoining pipe

10 portion and, instead, to add a further hydrant element at the
free end of the hydrant portion. Thereby it is, for example,
possible to displace the plurality of distribution units from
the levels one to five of a building under construction to the
levels two to six. This can be achieved by just moving the

15 distribution unit previously located on level one to level six.
The operation of the distribution units of levels two to five
can be continued during that displacement activity. Hence the
hydrant portion designed in modular system serves to increase
the flexibility of the conveying system.

20
According to the invention it is possible that the bulk
conveying system has only one conveying unit connected to the
container and comprising a conveying pipe, a plurality of
distribution pipes and a plurality of distribution units. It is

25 preferred, however, that the bulk conveying system comprises a
plurality of conveying units connected to the container, each
-conveying unit of which comprises a conveying pipe, a plurality
of distribution pipes and a plurality of distribution units.
Thereby a further increase of the flexibility of the conveying

30 system is achieved .

According to the invention it is possible that .the bulk
conveying system is used with any material, e.g. chemicals,
0oil, hydraulic fluid, sugar etc.. It is also possible to use

35 the system at any location. It is preferred, however, to use
\
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6 units and/or different values for the predeterm ned nmaxi mum_  stock
| evel are provided for different distribution units. According to the
invention, it is possible that the conveyance 5 control system of the bulk
conveyi ng system has any appropriate detail ed design providing for the
repl eni shnment of the di st¥i bution unitsl3According to a preferred

enbodi nent of the I nvention, however, the conveyance control system

controls t tr val f c istr] on.p QQQ
the 10 purrph&(l)n }t)ﬁ%ﬁbaom%ggﬂgh% é%teglctfg’ véﬁ yl%r?dsuc rgngr#aunnelr&Fﬁg? ‘—’ll]f
t he act ual Bbodﬁfﬁerehtldddatxbmﬁrobuthencunstruonnannedtef espawria ltlhanto

or edet er m sk RERPRGNLSYELR. PEvEl BUBTHE A RRrPR SPastrBgbi¥cd 1o 1he
distribution unit container of that one of the 15 distribution _units whose
oot el SOk LK Sy 50U8he! O lon L8400 G LRSS DLEPE! SHLESCLIL MUY
conveying system is used with any construction material, liquid
or solid, e.g. wet mortar, sand etc. It is preferred, however,
to use a dry construction material, especially dry cement or
dry mortar, as construction material.
10
With respect to the method, the object of the invention is
achieved by a method for controlling a bulk conveying system

according to claim 13.

15 The method for controlling a bulk conveying system for
conveying bulk material from a container to a plurality of
distribution units comprises the steps of:
detecting in each of the distribution units whether or not the
actual stock level of bulk material in the distribution unit is

20 equal to or falls below a predetermined minimum stock level,
and whether or not the actual stock level of bulk material in
the distribution unit is equal to a predetermined maximum stock
level; sequentially receiving detected values from each of the
distribution units; if a detected value is received from one of

25 the distribution units, indicating that the actual stock level
of bulk material in éaid one distribution unit is equal to or
-falls below the predetermined minimum stock 1level, checking
whether or not presently bulk material is being conveyed to any
of the distribution units, and, if it is found that presently

30 bulk material is being conveyed to none of the distribution
units, controlling the bulk conveying system in such a manner
that the conveying of bulk material to said one distribution
unit is started; and, if a detected value is received from one
of the distribution units indicating that the actual stock

35 1level of bulk material in said one distribution unit is equal
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By replenishing the distribution unit container of that one of 20 the
distribution units first whose actual stock |evel was equal to or fel
bel ow t he predeterm ned m ni num stock | evel first, it is achieved that a
distribution unit is replenished which is very likely to be the first to
run conpletely out of material. In the dalse that this distribution unit
has al ready run out of 25 naterial it is very Iikely that it is this

di stributiop_unit r ead sse opge i.n

wi t hout ﬁ%tgbzﬂpr%ﬁ: é#%ﬁge Xl%P &&‘%ﬁji% th?keg%shgl%' %F%r or
unit no ot heotwpkesent byt mhlllchmamexﬁalcaim doeing wdrhmapteds to f matilerone
mat eri al Accordin ap ther preferre di pent._of .th

bul k convey$£§¥rlgg§§?8nﬂ£EE%Td%ﬂl qin&gntf% g gggiogﬁeF89§ﬂY “bulk
detector maetetas the ekx@mhgaod:araiewéd)ck:d ewsalid nohbe distribution umnit,
contalne and pnveyance contral systegéconlrols %he 35 distrlggtlon

val ve of ea%‘ﬁn ’F°Hc1én8 THE b FOPTE VG s SERES het D a manner

conveying of bulk material to said one distribution unit is
stopped, and checking a queue of distribution units to be
replenished whether the queue presently comprises another
distribution unit, and, if it is found that the queue presently

10 comprises a distribution unit is in the queue, controlling the
conveying system in such a manner that the conveying of bulk
material to the distribution unit which is the next in the
queue 1is started and deleting the distribution unit from the
queue.

15 _
According to a pteferred embodiment of the invention, after a
detected wvalue has been received from one of the distribution
units indicating that the actual stock level of bulk material
in said one distribution unit is equal to or falls below the

20 predetermined minimum stock level, after it has been checked
whether or not presently bulk material is being conveyed to any
of the distribution units and after it has been found that
presently bulk material is being conveyed to any of the
distribution units, it is checked whether or not presently bulk

25 material is being conveyed to said one of the distribution
units, and, if it is found that presently- bulk material is
‘being conveyed to said one of the distribution units, the
conveying system is controlled in such a manner that the
conveying of bulk material to said one of the distribution

30 units is continued, and, if it is found that presently bulk
material is not being conveyed to said one of the distribution
units, said one distribution unit is attached at the end to the
queue of distribution units to be replenished, if said one
distribution unit is not yet in the queue.

3 ——M 0
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REPLACEMENT SHEET : 7 punp on
the basis of the detected values in such a manner that i f the actual
stock level in the distribution unit container of nore than one of the
distribution units is equal to or falls bel ow t he predeterm ned m ni num
stock level, bulk material is 5 conveyed 16 the distribution unit
contai ner of that one of the distribution units whose actual stock

level is thfc V\glng to('O%%% erre%l_kbr 1men% of the invention, the exact
value of the actual stock level of bulk material in each
distribution unit is detected, and after a detected value has
been received from one of the distribution units indicating

5 that the actual stock 1level of bulk material in said one
distribution unit is equal to or falls below the predetermined
minimum stock level and after it has been found that presently
bulk material is being conveyed to any of the distribution
units, it is checked which of the distribution units has the

10 lowest actual stock level. The conveying system is controlled
in such a manner that bulk material is conveyed to that one of

the distribufion units which has the lowest actual stock level,
and any other one of the distribution units which has an actual
stock level which is equal to or falls below the predetermined

15 minimum stock 1level is placed in the queue of distribution
units to be replenished, wherein the position number in the
queue depends on the actual stock level. The lower the actual

stock level, the lower the position in the queue.

20 Preferred embodiments of the invention are -described with

reference to the drawing. In the drawing:

Figure 1 shows a schematic view of an embodiment of the bulk
conveying system according to the invention being installed on

25 - a building construction site.

Figure 2 is a front view of an embodiment of the hydrant unit
of the bulk conveying system according to the invention,
wherein the hydrant unit is designed as a one-piece unit.

30
Figure 3 is a front view of an embodiment of the hydrant unit
of the bulk conveying system according to the invention,

wherein the hydrant unit is designed in modular system.

_

This Sheet Has Been

LTI



By replenishing the distribution unit container of that one of 10 the

distribution units first whose actual stock level is the |owest, it is
achieved that the distribition unit 1is repl eni shed which is very
likely to run conpletely out of mat eri al . 15 Thus it is possible that
bul k material is conveyed to the distril@ion unit container of that one
of the distribution units whose actual stock |[evel is the | owest
for a edet n1ned erlod ardl. ess of whether e
nmeant i nme an%f‘ﬂ’grefr tel c‘)lrJfé{s ?%%V%%Jen% 1 S8 I%wes?tb 2‘(5) Ht ocE’lcg is
level . It arsangedt hmi apobaunld&ngt ocomistenotien tdite. A sbuibdingn wmiér

to which naterl I conveyed con i der t he erial. antit
taken out % PFﬁéonfrﬁ%ilpﬁ%s '%|si?€%ﬁ?|oﬁsumﬁs qﬂﬁ%ﬁﬁf e MR-
| evel or frmihése the dbeildbngi an mﬁ&ﬁwn mg farr astorpingt bul K auaetterlal
| ower than the 2 redeterm ned m ni mum st ccordl i
inventioﬁ' oFRefo §|8I§%%%ﬂlﬁrﬁfﬁﬁﬂ [SUARE eSifainer 1 h3S *shlEe
11 and a bulk outlet 12. The bulk inlet 11 is connected,
through a rubber hose, to a truck supplying fresh material to

the container 1.

10 A main conveying pipe 2 is connected to the bulk outlet 12 of
the container 1 which is at a distance from the ground. The
main conveying pipe is formed by a conveying portion 23 and a
hydrant portion 22. The conveying portion 23 extends from the
bulk outlet 12 to the ground. In the portion where the

15 conveying portion 23 meets the ground, the main conveying pipe
2 has a pump 21 which is arranged on the ground and is provided
for driving the bulk material through the main conveying pipe
2. The conveying portion 23 further extends along the ground
towards the building and is wupwardly curved close to the

20 building. At the position of the curve the conveying portion 23
is anchored by means of a pipe stand. Further, the conveying
portion extends upwardly along the building and ends between
the third and the fourths level of the building, and close to
the end the conveying portion comprises a conveying pipe valve

25 24.

Above the conveying pipe wvalve 24 the conveying portion 23 is
connected to the hydrant portion 22. The hydrant portion 22 is
formed as a one-piece unit and has a main pipe portion
30 extending vertically along the building and ending at the
eighth level of the building. Joining pipe portions protrude
laterally from the main pipe portion towards the building. One
joining pipe portion protrudes from the main pipe portion at
the height of each of the fourth, fifth, sixth, seventh and
35 eighth level of the building. At each of the joining pipe




conveyi ng systemruns wholly automatically and w thout any need for
operation staff to nodify the conveying process. It is 30 preferred,
however, that the bul k conveying system conprises a manual conveyance
control switch by means of which the operation of the conveyance control
system can be nodified or interrupted. 17 Further preferably a
conveyance control progranmm ng unit havi ng programm ng keys is

provi ded. ! bog2RoRS 3F PESY! H5drahe” 252 TS24 S abYe JERRE1 8 (TR 1

or the convpyafiédedontrol progranm ng unit the m ni mrum and/ or the
maxi mum pr edet erm ned stock | evel can be

BEach of the Jjoining ©pipe portions provided with the

5 distribution wvalve 31 forms a valve portion 32 of a

distribution pipe 3. Each of the distribution pipes 3 comprises

the valve portion 32 and a distribution unit portion 33. The

valve portion 32 and the distribution unit portion 33 are

disconnectably coupled close to the distribution valve 31. Each

10 of the distribution unit portions 33 extends parallel to the

floor of the respective level into the center of the building.

The distribution unit portion 33 of each distribution pipe 3 is
connected to a distribution unit 4 through an inlet 42 leading
15 to a distribution wunit container 41. At each inlet 42 of a
distribution unit 4 a further wvalve is provided. Each of the
disribution units 4 has a material distribution outlet 44 and a
stock level detector 43 (only shown schematically). Each of the
stock level detectors is connected via a data line (not shown)

20 to a conveyance control system 5 (only shown schematically).

From figure 2 a hydrant portion 22 can be seen more in detail
which is designed as one piece. The basic shape of the hydrant
portion 22 is the same as that of figure 1, the difference
25 being that no distribution valves 31 are provided for the
hydrant portion 22. The hydrant portion 22 has a main pipe
-portion extending vertically. Joining pipe portions protrude
laterally from the main pipe portion. A connection flange 223
is provided at each free end of the main pipe portion and the

30 joining pipe portions.

FProm figure 3 another embodiment of a hydrant portion 22 can be
gathered in greater detail, which is designed as a modular
system. The hydrant portion 22 comprises three hydrant elements
35 224 which all have the same design. Each hydrant element 224
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changed, the node of operation can be switched fromthe first-
cone-first-serve-node to the |l owest-|level-first-node, one or 5 nore

distribution units can be switched off conpletely, or a term nation
programm for a distribution unit can be started determining a residual
gquantity to be conveyed to the di stxg bution unit etc. 10 By
provi di ng an appropri ate manual conveyance control switch or t he
conveyance control programm ng unit it is achieved that the

. _bul
conveyi ng sY&fenfcdiPHe &St e®OCEORe aft LhP I NERs BPS hé’°rtlf’ﬁ‘3i 5?585?113’
constructi opretirades frowcohdi maino pipgs epert ton enBodiommeictding hel dndk 223

o et g o SRR Eh e SRe TN St Lrate. BfolRE BF IhiBH#G) PorEion
di stribut edantihtoeghjoilig rRipss ipdrt ibrs! rEdeh ioh tleitjeining Pipéepabtyons
Fur ther, Spr EPBPERRSSt ne walih P dyim Talve | (5 mcabte natt | Phe chitregt
the distributefleateun2of a¥ed efbdhed, so that the three hydrant elements
form a row. Therefore, pairs of the connecting flanges 223 at
the free ends of the main pipe 'portions are disconnectably
joined to each other.
10
It is a preferred embodiment of the invention to wuse an
embodiment of the method according to the invention in
combination with an embodiment of the bulk conveying system

according to the invention.
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actly

h ill the needs of construction work,

ex enou to fulf
especi aI“m E m ﬁ " Iri buted material is sand or cenent used to mx
mortar. By i ghing systemin each of the 25 distribution

units it

i s achi eved that optinum doses of material and opti mum m xi ng

rati os can exactly be net. Further, t he Issage rate of the individual

di stri but
preferred

ion unit can be recorded and nonitored. 30 1t is further
t@fgiﬁgch distribution unit has a mat eri al denand switch or

panel , by néans of which a desired amount of material can be preset and

the distr

I bution unit can be controlled in such a way that the exact

desired aanPtES%EtF85§E§ih8|s&éthSEERB%iggnghrOUQh the materi al

di stri but

5

10

15

20

25

30

35

ion 3
a) a container (1) for storing bulk material, the container

(1) having a bulk inlet (11) and a bulk outlet (12),

b) a main conveying pipe (2) connected to the bulk outlet
(12) of the container (1) and having a pump (21) for driving
the bulk material through the main conveying pipe (2),

c) a plurality of distribution pipes (3), each distribution
pipe (3) of which being connected to the main conveying pipe
(2) and having a distribution valve (31) by means of which the
distribution pipe (3) can be opened and closed,

d) a plurality of distribution units (4), each distribution
unit (4) of which having a distribution unit container (41), an
inlet (42) connected to the main conveying pipe (2) through a
corresponding one of the distribution pipes (3), a material
distribution outlet (44) and a stock level detector (43)
detecting whether or not the actual stock 1level in the
distribution unit container (41) is equal to or falls below a
predetermined minimum stock level and whether or not the actual
stock level in the distribution unit container (41) is equal to
or exceeds a predetermined maximum stock level,

e) a conveyance control system (5) which sequentially
receives detected values from the stock level detector (43) of
each of the distribution wunits (4) and controls the
distribution valve (31) of each of the distribution pipes (3)
.and the pump (21) on the basis of the detected values such
that, if the actual stock level in the distribution wunit
container (41) of any of the distribution units (4) is equal to
or falls below the predetermined minimum stock level, bulk
materiai is conveyed from the container (1) to the distribution
unit container (41) of one of the distribution units .(4) until
the actual stock level in the distribution unit container (41)
of said one of the distribution units (4) is equal to the

predetermined maximum stock level.
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PreTerably amtnformation regarding the material demand preset

at t he ution unit is sent to the conveyance cont r ol
systen1q jlu ﬂ l ntrol systemthen carries out 5 a nodified
e

control cmnveyl e desired anount of material to the respective
dlstrlbutlon unit. In the nodified cont2®| node the conveyance control
systemcontrols the di stribution valves and the punp in such a way that
material is conveyed to the respective distribution unit before or

wi thout 10 a detection being made whet her the actual stock |level falls
bel ow t he pEedeBtellm' mEhveyiinginsysten | avedrdiwgorndi ngladmt hle, whiemedmt | bhe

it is pOSSIb|e at conttol, no th

regul ar conPFS Siode gggbrgk (ﬁﬂnM§¢°é%nyggVégpp%8prEHT %éﬁ Ei%@ the
usi ng the npdeﬂeeérmﬁnadrmhx1mumestbb& 1evedaction tine achleved with the
bul k natgrlal conveyi ng system I s decreased. The conveyi ng process can

be i medirately started
3. Bulk conveying system according to claim 1 or 2, wherein the

conveyance control system (5) controls the distribution wvalve
(31) of each of the distribution pipes (3) and the pump (21),
on the basis of the detected values in such a manner that, if
10 the actual stock level in the distribution unit container (41)
of more than one of the distribution units (4) is equal to or
falls Dbelow the predetermined minimum stock 1level, bulk
material is conveyed to the distribution unit container (41) of
that one of the distribution units (4), the actual stock level
15 of which was equal to or fell below the predetermined minimum

stock level first.

4. Bulk conveying system according to any one of claims 1 to 3,
wherein the stock level detector (43) detects the exact actual
20 stock level in the distribution unit container (41) and the
conveyance control system (5) controls the distribution valve
(31) of each of the distribution pipes (3) and the pump (21) on
the basis of the detected values in such a manner that, if the
actual stock level in the distribution unit container (41) of
25 more than one of the distribution units (4) is equal to or
falls below the predetermined minimum stock 1level, bulk
material is conveyed to the distribution unit container (41) of
that one of the distribution units (4), the actual stock level

of which is the lowest.

30
5. Bulk conveying system according to any one of claims 1 to 4,
comprising a manual conveyance control switch (6) by. means of
which the operation of the conveyance control system (5) can be
modified or interrupted.

35
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when tmbuti ng material is started at the di stribution
unit. T 'W“ﬁ future shortness of material in a particular
di stri bum‘mmm“““ﬂﬁl& ded in 20 advance. The material demand devi ce
can e.g. bBe a sw tth,s werein each pressing of the switch corresponds to

t he demand of a certain amount of materkal, e.g. 50 kg. 25 Accor di ng
to the invention it is possible that each of the distribution pipes is

formed as opne pi nd_i.s.fixe 0.t he ' n [ I pge. )
preferred, bwe%‘g@? ?ﬁg‘f'eg%cﬁ SF IS accl%{ﬁ(ﬂu ‘?o%g i%s?ocgéfrrp?‘:[égggal to
val ve porti®n whierdeifror eschhati3ridnct iafn t heidi st4)i bbasora pwpighdngi ey dtem

i stribut oty Teagfd oA %At {albbely of "R e i s

j oi ni ng theowglst thbunavariait disbribut soni savhetec(4d) y coupled to the

val ve pogtion and which is substantially [onger than the valve 35 portion.
7. Bulk conveying system according to any one of claims 1 to
5, wherein each distribution unit (4) has a material demand
switch or panel, by means of which a desired amount of material
can be preset and the distribution unit (4) can be controlled

10 in such a way that the dessired amount of material is

distributed through the material distribution outlet (44).

8. Bulk conveying system according to any one of claims 1 to
7, wherein each of the distribution pipes (3) comprises
15 a) a valve portion (32) forming that end of the
distribution pipe (3) which joins the main conveying pipe (2)
and comprising the distribution valve (31), and
b) a distribution unit portion (33) forming that end of the
distribution pipe (3) which end Jjoins the distribution unit
20 (4), being disconnectably coupled to the valve portion (32) and
being substantially longer than the valve portion (32).

9. Bulk conveying system according to any one of claims 1 to 8,
wherein the main conveying pipe (2) is formed of
25 a) a hydrant portion (22) forming that portion of the main
conveying pipe (2) where the distribution pipes (3) are joined,
and
b) a conveying portion (23) forming that portion of the
conveying pipe (2) which extends between the container (1) and
30 the hydrant portion (22), and being disconnectably coupled to

the conveying portion (23).

10. Bulk conveying system according to claim 9, wherein the
hydrant portion (22) is formed as one piece comprising a main

35 pipe portion, joining pipe portions laterally protruding from
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10

val ve por
W th each
subst anti
di stri but
pi pe can

"By forning each of the distribution pipes as two pieces, a

t| tion unit portion disconnectably coupl ed
ﬂu“ di stribution unit portion 5 being
al Iy thger"than the valve portion, it is achi eved that each

lon unit together with the greate2 part of the distribution
be di sconnected fromthe main conveying pipe, e.g. for the

pur pose of LAst 0o beator AROLRET d:05alI0n BLATAYLARD iSirions of

di stri but
achi eved

10

15

20

25

30

i on " valve in 17 p rtirro piIp
t hehet m@in pipe portlon, and a connection flange (223) at each

free end of the main pipe portion and the Jjoining pipe

portions.

11. Bulk conveying system according to claim 9, wherein the
hydrant portion (22) is designed in modular system and
comprises a plurality of hydrant elements (224), each hydrant
element (224) of which having a main pipe portion, a joining
pipe portion laterally protruding from the main pipe portion
and a connecting flange (223) at each of the free ends of the
main pipe portion and the joining pipe portion, the hydrant
elements (224) being joined so as to form a row, wherein pairs
of the connecting flanges (224) at the free ends of the main

pipe portions are disconnectably joined to each other.

12, 'Bulk conveying system according to any one of claims 1 to
11, wherein a plurality of conveying units are connected to the
container (1), each conveying unit of which comprising a
conveying pipe (2), a plurality of distribution pipes (3) and a
plurality of distribution units (4).

13. Use of the bulk conveying system according to any one of
claims 1 to 12 for conveying a construction material to
different locations of the construction site, especially to

different levels of a building under construction.

14. Use according to claim 13, wherein a dry construction
material, especially dry cement or dry mortar, is used as

construction material.

15. Method for controlling a bulk conveying system for
conveying bulk material from a container to a plurality of

distribution units comprising the steps of

Thi s Re‘laced
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pi pe_system whi-ch-+remains when the distribution unit portion is

di sconnected can be shut down, so that no material flows out. Ther eby

t he flﬁm mljm H‘ Hﬂmsystem is increased. It is possi ble to carry out
a nodi o i pe system and a 15 di spl acenment of a distribution
unit, while maintaining the operation of23% he remaini ng pi pe system and
the remai ni ng distribution units. According to the invention it is

possible thal '0p GRRESHNG 2 PLBEH Bl AHIPCaeS: £11008: 8 °6R1¥Y! lunddndsS or
preferred, however, that” t'the marn conveyi ng prpe conprises a hydran :
portion fiot nthg ak&uagomstiook dfevigle afaibuldomedigmiglpiige therdisbeibution
distribution pLp |0l ped, .a C L N rti 1NQ s t

portion of s gtcgﬁvg%ﬁﬁgppﬁgebﬁhﬁ%ﬁﬁékﬁgﬁgébbgt%ggﬁegﬁgkgég?bn]épﬁégga%EOCk
t he hydrantleweel} onamdd Wiethexdi soonnett abhg actwahl etdak t Revednve¥i ngulk

POt 005 e REFREL A Yind BUERABASABATAnSS) | BalhP S e LB e o
maximum stock level,
b) sequentially receiving detected values from each of the
distribution units,
c) if a detected value is received from one of the

10 distribution units, indicating that the actual stock level of
bulk material in said one distribution unit is equal to or
falls below the predetermined minimum stock level,

cl) checking whether or not presently bulk material is
being conveyed to any of the distribution units, and,

15 c2) if it 1is found that presently bulk material is
being conveyed to none of the distribution |units,
‘controlling the bulk conveying system in such a manner that
the conveying of bulk material to said one distribution
unit is started,

20 d) if a detected wvalue 1is received from one of the
distribution units, indicating that the actual stock level of
bulk material in said one distribution unit is equal to the
‘predetermined maximum stock level,

dl) checking whether or not presently bulk material is

25 being conveyed to said one distribution unit, and,

d2) if it is found that presently- - bulk material is

being conveyed to said one distribution unit, controlling

the conveying system in such a manner that the conveying of

bulk material to said one distribution unit is stopped, and

30 d3) checking a queue of distribution units to be

replenished whether the queue presently comprises another
distribution unit, and,

d4) if it is found that the queue presently comprises a

distribution unit, controlling the conveying system in such

35 a manner that the conveying of bulk material to the
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30 conveyirng—ptpe—can—be—¢€l osed. By form ng the conveying pipe as a

t wo- pi ec | | conveyi ng portion and a hydrant portion
di sconne '@Ik ﬁ u wi th each other, it is achieved that the
conveyi nQ« i extended or nodified in another way by inserting

an additi onal pipe piece 124 order to displace the
| ocati ons where the distribution units are arranged. For exanple, an

addi ti onal VEILLERHuPLBR RIRGS £81n8° chdsaided LR Ard'CqiBLE G¥VEVEPleq

and deleting the distribution unit from the queue.

16. Method for controlling a bulk conveying system according to

5 claim 15, wherein, after receiving a detected value from one of
the distribution units indicating that the actual stock level
of bulk material in said one distribution unit is equal to or
falls below the predetermined minimum stock level, after
checking whether or not presently bulk material is being

10 conveyed to any of the distribution units and after finding
that presently bulk material is being conveyed to any of the
distribution units,

a) it is checked whether or not presently bulk material

_ is being conveyed to the one of the distribution units,
15 and,

b) if it is found that presently bulk material is being
conveyed to the one of the distribution units, the
conveying system is controlled in such a manner that the
conveying of bulk material to that one of the distribution

20 units is continued, and,

c) if it is found that presently bulk material is not
conveyed to the one of the distribution units, said one
distribution unit is placed at the end of the gqueue of
distribution units +to be «replenished if said one

25 distribution unit is not yet in the queue.

.17. Method for controlling a bulk conveying system according to
claim 15, wherein
a) for each of the distribution units the exact value of
30 the actual stock level of bulk material is detected, and
b) after receiving a detected value from one of the
distribution units indicating that the actual stock. level of
bulk material in said one distribution unit is equal to or

falls below the predetermined minimum stock level and after
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pi pe ribution units are to be displaced fromthe 5 |levels one
to fi Hﬂ ' , nder construction to the | evel s six to ten.
There _ of the systemis increased. It is possible to

carry out a d| spI acerrent of all the distribution units w thout nodifying
the greatest part of t he conveying pi pe.2By providing the conveyi ng pipe
valve in 10 the conveying portion it is achieved that the pipe system can

be shut for tg S inse n ad i ti.onal . pi .Di_ece
Accordi ng tg ﬁé \&glrﬁetf Pnre§en£i g?‘ ermt %dggﬁﬁg Coﬁloretxe& 'f% any
have any applfomhleamsdtesibgrtlommg)g to a 15 pr ef erred enbodi nent of the
i nventi on, however, he. dr ant rti for, iece u
conprising a main pP % 1 [ﬁﬁt?BﬁCkgginVﬁbcb Bg &E% éﬁ%?ﬁéhéﬁ unl 5 has
protrudi ng fromthleelowe@m raqmae paicickoneste1di f f er ent | ongi t udi naI
positions of the in &ortl on, and a connecti f(# g}fge atheach free
ond of 28 the main Bepe S5 COGT SHHPS 1Y JuShi Ty STHE PSS oH, Such 8 ppannet
form ng the hydicaat porki matemaa oie- pegfg d¢bhveyed tbs that one of the
distribution units which has the lowest actual stock level,
and
b3) any other one of the distribution units which has
10 an actual stock level which is equal to or falls below the
predetermined minimum stock level is placed in the queue of
distribution units to be replenished, wherein the position
number in the queue is the lower the lower the actua; stock

level is.
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achi eved that the hydrant portion can be shifted or displaced easily as

a whol e.
fixing

25 Preferably, the hydrant portion conprises a shackle for

a shifting device, e.g. a hook of a crane. According to

anot her preferred enbodi nent of the invention, the 30 hydrant portion is
designed in nodul ar system and conprises a26 plurality of hydrant

el ement s,

each hydrant el enent of which has a nmain pipe portion, a

j 0i ni ng plpgbggrtign | ateral ly protruding fromthe nain pipe portion and

a connectin

at each of the free ends of the main pipe portion

and the 35 joining pipe portion, with the hydrant el enents being joined so

10

15

20

25

30

Bulk conveying system and method of controlling a bulk

conveying system

The bulk conveying system comprises a container (1) for storing
bulk material having a bulk inlet (11) and a bulk outlet (12).
A main conveying pipe (2) connected to the bulk.outlet (12) of
the container (1) has a pump (21) for driving the bulk material
through the main conveying pipe (2). Each one of a plurality of
distribution pipes (3) is connected to the main conveying pipe
(2) and has a distribution valve (31) for opening and closing
it. Each one of a plurality of distribution units (4) has a
distribution unit container (41), an inlet (42) connected to
the main conveying pipe (2) through a corresponding one of the
distribution pipes (3), a material distribution outlet (44) and
a stock 1level detector (43). The stock level detector (43)
detects whether or not the actual stock 1level in the
distribution unit container (41) is equal to or falls below a
predetermined minimum stock level and whether or not it is
equal to a predetermined maximum stock level. A conveyance
control system (5) sequentially receives detected values from
the stock level detector (43) of each of the distribution units
(4) and controls the distribution wvalve (31) of each of the
distribution pipes (3) and the pump (21) on the basis of the
detected wvalues. The control is carried out in such a manner
that bulk material is being conveyed from the container (1) to
the distribution unit container (41) of one of the distribution

units (4).

Figure 1
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12 as to forn1a r ow, mhereln palrs of the connectlng fl anges at t he

free ends of thé main pipe portions are di sconnect ably joined to each
ot her. 5 By designing the hydrant portion in nodular systemit is
achi eved that the hydrant portion can be nodified easily in order to
adapt the pipe systemafter the displacenment of one or nore of the

distribution units. It is, for exanple, possible to shut down one of the
hydrant el enents at its joining pipe 10goo0rtion and, instead, to add a
further hydrant el enent- at the freep(gg-of the hydrant portion. Thereby
it is, for exanple, possible to dis e the plurality of distribution
units from the levels one to five of a building under construction to

t he | evel s two to six. This can be achieved by just noving the 15
distribution unit previously |ocated on | evel one to | evel six. The
operation of the distribution units of levels two to five
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can be continued during that displacenment activity. Hence the hydr ant
portion designed in nodular system serves to increase the flexibility of
‘the conveying system 20 According to the invention it is possible that
t he bul k conveyi ng system has only one conveying unit connected to the
contai ner and conprising a conveying p pe, a plurality of di stribution
pi pes and a plurality of distribution ts. It is 25 preferred, however,
that the bul k conveying system conpris é% plurality of conveying units
connected to the container, each confeying unit of which conprises a
conveying pipe, a plurality of distribution pipes and a plurality of
distribution units. Thereby a further increase of the flexibility of the
conveying 30 systemis achieved According to the invention it is
possi bl e that the bul k conveying systemis used wi-th any material, e.g.
.chem cal s, oil, hyd2ABlic fluid, sugar etc.. It is also possible %p use
35 the system at any | deat i 'ZEﬁSiS preferred, homeveruai? use 1

2
C

ﬂzzs
(

ﬂzzs
( ..

cﬂ =

f"\'zzs |
¢ B | | 23

Flg.2  Fl6.3

This Sheet Has Been Rerill




13  the bul k conveying system for conveying a con
to different | ocations of the construction site, esp
| evel s of a building under construction. 5 Accord
I s possible that the bul k conveying systemis usef
material, liquid or solid, e.g. wet nortar, sand

however , to use a dry construction naterlal espe
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a$ﬂmﬁdm‘yh.ﬁ§ 8Ps6in alnd hB8thod of controlllng a bulk

conveying system

The inverition relates to a bulk conveying system for conveying
bulk material, especially construction material, to a location
where the bulk material is further processed in a previously
unknown quantity, for example a work location on a construction

site, and to a method of controlling a bulk conveying system.

Wet mortar mix comprising of cement, sand and water, is widely
used as a material for construction works. Providing the wet
mortar at the actual work location of the construction site
requires a lot of work, if the materials are separately carried

to the location and mixed on site.

Therefore, conventional systems are provided which store pre-

mixed dry mortar, i.e. a mixture of sand and cement, at a silo.

and pump the pre-mixed dry mortar to a mixer unit where water
is added to produce wet mortar. The mixer unit can be installed

at the actual work location.

However, the conventional systems are inefficient. Usually, on
a construction site construction work is carried out
simultaneously at a plurality of locations of the construction
site. Construction materials such as cement or mortar are
required at different locations at the same time. Therefore, it
‘is necessary that either a plurality of conventional systems is
used, or the mixer unit of a single system is moved frequently.
Providing a plurality of sytems results in high equipment costs
and is often impossible due to a lack of space. Frequently

moving a single system results in a great amount of work.

It is an object of the invention to create a bulk conveying
system which is appropriate to provide material at wvarious
remote locations of the same site at the same time, according

20862 W4T




Wth respect to the nethod, the object of the invention is achieved by a
met hod for controlling a bulk conveying system according to claim 13.

15 The nethod for controlling a bulk conveying system for conveyi ng bul k
material froma container to a plurality of distribution units conprises
the steps of: detecting in each of the di tribution units whether or not
t he actual stock level of bulk material in the distribution unit is 20
equal to or faltbsthel agtwabrnersdscati thd phntighan gerotevidcationmd wiltbohtr

or not the act¥ahsshgCkibhvebstd dulk &Pé&“éﬂodn‘% of Waekdi ahal Rl ceBat8i b
I s.equal to a predeterm ned maxi num stock | evel %uent lally receiving

det ect ed val ueSOFFefPRALHG Mmethed °fd‘F%rifrIi°d1}t1P8naLPH]t]% onweyipg: s¥s P val ue

is received fromone of 25 the distri butlon uni ts i ndi cati ng that the
actual stock | evel of buI rraterl |n Sal pe distribytion unit. ,
equal to orKj %F ?Fdl%%l &% th p%n‘c'i%? %h n#stoctk]t evé?ve%% [ ﬁﬁ
whet'her or not aphéeeved |y tmlblalﬂ;apenvahngs smsltng cmme:}aem to ahgim 1of the
distribution units, and, if it is found that presently 30 bulk material is

belng conveyed to none of t he distribution
The bulk conveying system according to the invention comprises

a container for storing bulk material, the container having a
10 bulk inlet and a bulk outlet. A main conveying pipe connected
to the bulk outlet of the container has a pump for driving the
bulk material through the main conveying pipe. A plurality of
distribution pipes are provided. Each one of the plurality of
distribution pipes is connected to the main conveying pipe and
15 has a distribution valve by means of which the distribution
pipe can be opened and closed. Further, a plurality of
distribution units is provided. Each one of the plurality of
distribution units has a distribution unit container, an inlet
connected to the main conveying pipe through a corresponding
20 one of the distribution pipes, a material distribution outlet
and a stock level detector. The stock level detector detects
whether or not the actual stock level in the distribution unit
container is equal to or falls below a predetermined minimum
stock level and detects whether or not the actual stock level
25 in the distribution unit container is equal to or exceeds a
predetermined maximum stock level. Further, the material
conveying system comprises a conveyance control system which
sequentially receives detected wvalues from the stock 1level
detector of each of the distribution units. The conveyance
30 control system controls the distribution wvalve of each of the
distribution pipes and the pump on the basis of the detected
values. The control is carried out in such a manner. that, if
the actual stock level in the distribution unit container of
any of the distribution units is equal to or falls below the

35 predetermined minimum stock 1level, bulk material is conveyed
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units, controlling the bul k conveying systemin such a manner that the
conveying of bulk material to said one distribution unit is started,
and, if a detected value is received from one of the distribution units
i ndi cating that the actual stock 35 |l evel of bulk material in said one
distribution unit is equal 3 14

to the predeterm ned maxi num stock | evel, checki ng whether or not
presently buIkfmamethalcéﬁtdﬁﬂemgtoomheydﬂsttihnﬂidnoneit calitetinieltubifoBnENbE,

O o i 5 ER AR REESE by D fne bR ChiBLe{ DL MLEAVEY OFh L Oy
sald one distribution € conveyl ng n such
manner that thdistribayign ngnbt mnkammpél Stac;dsaqr@ 0%% &hst digkriibptiont

is units, until the actual stock level in the distribution unit
5 container of said one of the distribution units is equal to the

predetermined maximum stock level.

In this context said one of the distribution units can be that
distribution unit which is just detected to have a low actual
10 stock 1level, or can be another distribution unit to which
material is already being conveyed when the latest detection is

made.

Conveying bulk material to the distribution unit container of
15 said one of the distribution units, until the actual stock
level in the distribution unit container of said one of the
distribution units is equal to the predetermined maximum stock
level, does not necessarily mean that the distribution unit
container is replenished in one single operation. It is also
20 possible that the replenishing of the distribution unit
container is interrupted in order to first convey material to

another distribution unit container and is then continued.

In this context, conveying until the actual level is equal to
25 the predetermined maximum stock level can also mean conveying
until the actual level slightly exceeds -the predetermined
maximum stock level. Since the actual stock level might be
detected at certain time intervals, it is possible that no
detection is made when the actual stock level is equal the

30 predetermined maximum stock level.

By providing the plurality of distribution units it is achieved
that Dbulk material can be conveyed to a plurality of
distribution locations, so that e.g. a plurality of work sites

35 on a construction site can be provided with construction




stoﬁped, and checking a queue of distribution units to be r epl eni shed

whet her the queue presently conprises anot her distribution unit, and, if
it is found that the queue presently 10 conprises a distribution unit is in
t he queue, controlling the conveying systemin such a nmanner that the
conveyi ng of bul k material to the distribfition unit which is the next in
t he queue is started and deleting the distribution unit fromthe

gueue. 15 Avebedial. tTherqficeker wedkerbodbeenarofed ot miswilitengoaslerat
detected val Ueahﬁu%f{‘@éle%'i’& r]firo(ﬁ@ %ggngEFLQE HHALUI MR 1onsURbESrial

i ndi cating that e act stoc evel materia I'n sard one
di stribution udstreguikpmhlat ¢her sfme | &ings| ow t he 20 predeterm ned mi ni mum
stock level, after it has been checked whet her or not presently bul k

material is being conyeyed to a .of the distribution units and affer. it
has been fo&thVhﬁFOVld%?%SQHFI9¥55Fkb?ﬁ&%ﬂi¥ﬂlﬁsF?ﬂﬁﬂﬁ?eEOJFEyéﬁ‘ yERe
t he. di stri bdfisbaibuticn wditis thetkedchhetdibrtiat nat cpresiant gyamii ty 26F

AR I behgﬁe{?fﬁeyég?tob%ai thP%d Of 5§ Nee L3t I LU Of o iét%ibé@%on
if it is found at presently bul k naterial is I'ng conveyed t0 sal
one of the disietationmn smithat thés certain quantity of material can be used

instantaneously without requiring any waiting time resulting

10 from a conveying process. Also, a material buffer is provided,
avoiding a shortage of material in periods when more material
is taken out from the distribution unit than is conveyed into
it.

15 By providing one material container and one main conveying pipe
for a plurality of distribution units it is achieved that the
equipment costs and the space required for the conveying system
are kept low. Further, a material mixture such as, e.g., dry
mortar or even wet mortar can be premixed and stored in the

20 container, so that the mixing process can be centralized and,
thereby, the productivity can be increased. Further, at the
first step material only must be delivered to one location,
namely the container. No consideration is required in advance,
regarding the question how much material will be taken out at

25 which work location.

'.By providing the distribution valves and the pump it is
achieved that material can be conveyed independently to each
particular one of the distribution units.

30
By providing a stock level detector in each of the distribution
units and the conveyance control system it is achieved that the
conveying process is carried out automatically. Further it is
achieved that the process is carried out in such a way that the
35 risk of falling short of material in any of the distribution
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conveying systemis controlled in such a manner that the conveyi ng of
bulk material to said one of the distribution 30 units is continued, and,
if it is found that presently bulk material is not being conveyed to
said one of the distribution units, said one distribution unit is
attached at the end to the queue of distr®bution units to be
repl eni shed, if said one distribution unit is not yet in the queue. 35

15 Accordi agit® asprefiigmieddenmdnewelr athe hectuilensterk tLbBeekbXdat the
val ue of the a.tngistock | evel of, bul k eri al di.stri butjon,
a

ip each. .
unit s det ect & S A e P A GEPRETIF Y, A 8oKag? he Sistribtcion’ dledMs
equal to or falls below the predetermined minimum stock level,

bulk material is <conveyed from the container to the
5 distribution unit container of one of the distribution units.
That is, the pump is working continuously as long as any actual
stock level is lower than targeted, and thereby the pump is

used as effectively as possible.

10 It is possible that the conveyance control system receives the
detected . values from the stock level detector of each of the
distribution wunits continuously or at certain receiving

intervals.

15 BAccording to the invention, it 1is possible that the
predetermined minimum stock level is equal to the predetermined
maximum stock level. This has the effect that immediately after
material has been taken out of a distribution unit the
distribution container of which is completely filled, material

20 is conveyed from the container to the distribution unit. It is
preferred, however, that the predetermined minimum stock level
is different from the predetermined maximum stock level.

Thereby it 1is achieved +that material is not immediately
25 conveyed from the container to the distribution unit when only
a smaller gquantity of material has been taken out of the
-distribution unit <container which previously had been
completely filled. Thereby the pump does not start and stop
frequently to convey small quantities of bulk material, which
30 can result in a short 1lifetime for the pump and the whole

conveying system.

It is possible that different values for the predetermined

minimum stock level are provided for different distribution




been received fromone of the distribution units indicati ng 5 that the

actual stock level of bulk material- in said one distribution unit is
equal to or falls below the predeterm ned m ni nrum stock | evel and after
it has been found that presently bul k material is being conveyed to any

of the distribution units, it is checked §hich of the distribution units
has the 10 | owest actual stock |level. The conveying systemis controlled
in such a nmannenitsatnddbk nditffieirehti sradoweseyfnt t bhe haredatephined t pgximum

di stribution UQ&&ékVﬂ\Fel[} nag b?vaéﬁ?Séoxﬁﬁ%!é%réﬁ@C&&étl%‘ishtion ANy

ot her one of the distribution“units whic as an actua stoc evel
which is equal to or falls below the predeterm ned 15 m ni num stock | evel

is placed in tRgcar@uUgy Ofo ited ridudnit@Bn, itNisSpbssitad apagnithibedontBoastd
t he positiog7 nun;tl)goLnstytaI}e qltjgue gfgends onnt he act ua}IP st ock Ievelpri;rhe
| oner the actufP (DT P8 FRERBULR I YSYE P HoSYTTOR B3P (WY GREGRPTiatY
Preferred enbodebtaited of dé¢diiggn nverdviciingr e foescrithbed replibanishmegiter emte the
the draw ng. Iai§{¥36UE§Mduﬁnits. According to a preferred embodiment of the
invention, however, the conveyance control system controls the

distribution valve of each of the distribution pipes and the

10 pump on the basis of the detected values in such a manner that

if the actual stock level in the distribution unit container of

more than one of the distribution units is equal to or falls

below the predetermined minimum stock level, bulk material is

conveyed to the distribution unit container of that one of the

15 distribution units whose actual stock level was equal to or

fell below the predetermined minimum stock level first (first-

come-first-serve-mode).

By replenishing the distribution unit container of that one of

20 the distribution units first whose actual stock level was equal
to or fell below the predetermined minimum stock level first,
it is achieved that a distribution unit is replenished which is
very likely to be the first to run completély out of material.
In the case that this distribution unit has already run out of

25 material, it is very likely that it is this distribution unit
which has already passed the longest waiting time without
material. Therefore, it is 1likely that at this distribution
unit no other work is left which can be carried out without a
further material supply.

30
According to another preferred embodiment of the bulk conveying
system according to the invention, the stock level. detector
detects the exact actual stock level in the distribution unit
container and the conveyance control system controls the

35 distribution valve of each of the distribution pipes and the
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Figure 1 shows a schematic view of an enbodi nent of the bul k conveyi ng
system according to the invention being installed on 25 a building
construction site. Figure 2 is a front view of an enbodi nent of the
hydrant unit of the bul k conveying system according to the invention,
wherein the hydrant unit is designed as a one-piece unit. 30 Figure 3 is
a front view of an enbodi nent of the hydrant unit of the bul k conveying
syst em accor di pgng oort hehe rbagxiisi off, the dbkeatiad tMadukgdiansuchi & manmkesitgrad

in modul ar SYyS{£Mhe actual stock level in the distribution unit container of
- more than one of the distribution units is equal to or £falls
below the predetermined minimum stock level, bulk material is

5 conveyed to the distribution unit container of that one of .the
distribution units whose actual stock 1level is the 1lowest

(lowest-level-first-mode).

By replenishing the distribution unit container of that one of
10 the distribution units first whose actual stock level is the
lowest, it 1is achieved that the distribition unit is
replenished which is very 1likely to run completely out of

material.

15 Thus it is possible that bulk material is conveyed to the
distribution unit container of that one of the distribution
units whose actual stock level is the 1lowest for a
predetermined time period, regardless of whether or not in the
meantime another container becomes the one with the 1lowest

20 stock 1level. It is further possible to determine the
distribution unit to which material is conveyed by considering
the material quantity taken out per time from those
distribution units having the same level or from those
distribution units having an actual stock level lower than the

25 predetermined minimum stock level.

According to the invention it is possible that the bulk
conveying system runs wholly automatically and without any need
for operation staff to modify the conveying process. It is
30 preferred, however, that the bulk conveying system comprises a
manual conveyance control switch by means of which the
operation of the conveyance control system can be modified or
interrupted. Further preferably a conveyance control
programming unit having programming keys is provided. It can be
35 provided, for example, that by means of the manual conveyance
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16 @ Fromfigure 1 a bulk conveying systemis obvious, which is

arranged on a buil ding construction site. A building under construction
havi ng eight |evels is schematically shown. Besi des the building a
container 1 for storing bulk material 5 fortged as a silo is arranged. The
container 1 has a bulk inlet 11 and a bul% outlet 12. The bulk inlet 11
I S connect ed, t hrough a rubber hose, to a truck supplying fresh nateri al
to t he cont apmeroll  switich fommtine covvespangepiceatzol sprogrrigtiay tunithethe

bul k outl et 12p0f;mum t BRqEEA! %heermaklmfncfbfeaee&naumqstée&acf&e%ih%an be
ground. The mai n conveylng pipe is formed a conve\él ng portion 23 and

a hydrant p'é’i‘?‘i“lﬁfirthem@d@orﬂfeﬂ’ﬁﬁabb??|‘Eﬁf‘ Xre swidrheds £xmmt he fipgfk
out | et t 0coxh$l—efn£§t04s@dve—:hadet he Pt ueﬁeswmﬂv@l—tfhes&&nmve»hag or

portion 23 ets th t he |n conv
which is ar Egnﬁ‘éﬁe oﬁ gﬁ’é{%ﬁ %@Ctpe%orof(fz RRHF?Q} Ybuﬂf a
mat €ri al t hr ougérbive thimim pmgmmgfqr pe dlszrlfmmqmnueyt ngaporkde oastafted

further ext end&e@éﬂ&ﬂuﬁﬁe QJO%ldual quantity to be conveyed to the

distribution unit etc.

10 By providing an appropriate manual conveyance control switch or
the conveyance control programming unit it is achieved that the
bulk conveying system can be adapted to the actual needs at the

individual construction site.

15 According to a preferred embodiment of the bulk conveying
system according to the invention each distribution unit has an
weighing system which measures the accurate amount of material
distributed through the material distribution outlet.
Preferably, the weighing system is integrated into the

20 ditribution unit. Further, preferably the weighing system is
formed so that it determines the distributed amount of material
exactly enough to fulfill the needs of construction work,
especially when the distributed material is sand or cement used
to mix mortar. By providing a weighing system in each of the

25 distribution units it is achieved that optimum doses of
material and optimum mixing ratios can exactly be met. Further,
.the usage rate of the individual distribution unit can be

recorded and monitored.

30 It is further preferred that each distribution unit has a
material demand switch or panel, by means of which a desired
amount of material can be preset and the distribution unit can
be controlled in such a way that the exact desired amount of
material is distributed through the material distribution

35 outlet.
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towards the building and is upwardly curved close to the 20 building. At
the position of the curve the conveying portion 23 I s anchored by neans
of a pipe stand. Further, the conveying portion extends upwardly al ong

t he buil ding and ends between the third and the fourths | evel of the
bui |l ding, and close to the end the convey?ng portion conprises a
conveyi ng pi pe val ve 25 24. Above the conveying pipe valve 24 the
conveying portion 23 is connected to the hydrant portion 22. The hydrant

portion 22 is iﬂ%f i [ t
ext endi ng vertlca%€ ?HﬁQﬁﬁ%FE?ﬁgggh% en at t r@a@ Bsmﬁﬂﬁ #ggﬁég
of the buildingt JbﬁnPﬁgtbebabo¢¥$¥ﬁ¥bW§ﬁ9Fruﬁét lSIé?eFaFPyth?oﬁppﬁeYh®¢%

pi pe portion te%ﬁf'éltﬂes@ﬂi | dipRg. csmeyandeoua,h@goplygsmr tirm eaesswﬁleéut
fromthe main pipe portion at t he hel ght of each the fourth, fif

sixth, sevemt h2anBe45teyniqentapd| Bede hec‘B’tYer&Pﬁg the dasissA tﬁE‘°PBFn|‘Pr"g

pi-pe. material to the respective distribution unit. In the modified
control mode the conveyance contr61 system controls the
distribution valves and the pump in such a way that material is
conveyed to the respective distribution unit before or without

10 a detection being made whether the actual stock level falls
below the predetermined minimum stock level. According to the
invention it is possible that the modified control mode is
combined with the regular control mode described above in any
appropriate way. By using the modified control mode the

15 reaction time achieved with the bulk material conveying system
is decreased. The conveying process can be immediately started
when the process of distributing material is started at the
distribution unit. Thereby a possible future shortness of
material in a particular distribution unit is avoided in

20 advance.

The material demand device can e.g. be a switch, wherein each
pressing of the switch corresponds to the demand of a certain
amount of material, e.g. 50 kg.

25
According to the invention it 1is possible -that each of the
.distribution pipes is formed as one piece and is fixed to the
main conveying pipe. It is preferred, however, that each of the
distribution pipes comprises a valve portion which forms that

30 end of the distribution pipe joining the main conveying pipe
and comprises the distribution valve, and a distribution unit
portion which forms that end of the distribution pipe joining
thé distribution unit, which is disconnectably coupled to the
valve portion and which is substantially longer than the valve

35 portion.
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17 portions of the hydrant portion 22 a distribution valve 31 is

provi ded. Each of the joining pipe portions provided wth the
5 distribution valve 31 forns a valve portion 32 of a di stribution pipe
3. Each of the distribution pipes 3 conprises the val ve portion 32 and a
distribution unit portion 33. The val ve ﬁ8rtion 32 and the distribution
unit portion 33 are di sconnectably coupled close to the distribution

val ve 31. Each 10 of the distribution unit portions 33 extends parallel to

the — floor of,tRE heSHCCLILUC JfVEle | BEOLENSuGRR! &1l 14 BHb! YiBes, a
' valve portion and a distribution unit portion disconnectably
coupled with each other, wherein the distribution unit portion

5 being substantially longer than the wvalve portion, it is

achieved that each distribution unit together with the greatest

part of the distribution pipe can be disconnected from the main

conveying pipe, e.g. for the purpose of installing it at

another location. By providing the distribution wvalve in the

10 wvalve portion of the distribution pipe it is achieved that the

pipe system which remains when the distribution unit portion is
disconnected can be shut down, so that no material flows out.

Thereby the flexibility of the system is increased. It is

possible to carry out a modification of the pipe system and a

15 displacement of a distribution unit, while maintaining the
operation of the remaining pipe system and the remaining

distribution units.

According to the invention it is possible that the conveying
20 pipe is formed as a one-piece unit. It is preferred, however,
that the main conveying pipe comprises a hydrant portion
forming that portion of the main conveying pipe where the
distribution pipes are joined, and a conveying portion forming
that portion of the conveying pipe which extends between the
25 container and the hydrant portion and being disconnectably

coupled to the conveying portion.

Preferably, a conveying pipe valve is provided at the end of
the conveying portion close to the hydrant portion, so that the

30 conveying pipe can be closed.

By forming the conveying pipe as a two~piece unit, i.e. of a
conveying portion and a hydrant portion disconnectably coupled
with each other, it is achieved that the conveying pipe can be
35 extended or modified in another way by inserting an additional
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The ‘di stribution unit portion 33 of each distribution pipe 3 is

connected to a distribution unit 4 through an inlet 42 leading 15 to a

di stribution unit container 41. At each inlet 42 of a di stribution unit
4 a further valve is provided. Each of the di sribution units 4 has a
material distribution outlet 44 and a st d¢k | evel detector 43 (only
shown schematically). Each of the stock level detectors is connected via

a data line (neipes h@m):ezolﬁo GrdedV egpang Esieiter ob;hsyslcﬁmtﬁo@@nl yhéb@vvrthe
schenatlcally) e 2 a h¥drant poction 22 ¢an he segg nor e

dot ai | Mgt ibuiof il'sS -8, BESLARIAPORbE el 8T W o8RRI "
portion 22 i s ot isade wipd hpteod Cagube lnsemtedi fihgpertbe 2B iyei agnvéwingo

di stribution valyes,rth dife p&ﬂﬂx‘&%@tEBfB bhfrs afydéanbe POIIL Ol frU?@ the

hydrant portion 22 mai n_pi t1on extendi ng ver . Joining
pi pe portiofs lsudene tPatféH"’@I I?/ffPor’PI“tlﬁélﬁ‘él HrgeBe Cﬁéﬁsﬂ:ifBﬁtl%P to the
connection fl angr1d23six t& peavi d‘%@rébye&ﬁa fmegiBDUi®f bbethBi By¥tRd is
portion and thg 3040| nlrlq: p.lsp cpss:l.

increadsed nsto carry out a displacement of all
the distribution units without modifying the greatest part of
the conveying pipe. By providing the conveying pipe valve in
10 the conveying portion it is achieved that the pipe system can

be shut for the purpose of inserting an additional pipe piece.

According to the invention it is possible for the hydrant
portion to have any appropriate design. According to a
15 preferred embodiment of the invention, however, the hydrant
portion is formed as a one-piece unit comprising a main pipe
portion, Jjoining pipe portions laterally protruding from the
main pipe portion at different longitudinal positions of the
main pipe portion, and a connection flange at each free end of

20 the main pipe portion and the joining pipe portions.

By forming the hydrant portion as a oné-piece unit it is
achieved that the hydrant portion can be shifted or displaced
easily as a whole. '

25
Preferably, the hydrant portion comprises a shackle for fixing
‘a shifting device, e.g. a hook of a crane.

According to another preferred embodiment of the invention, the
30 hydrant portion is designed in modular system and comprises a
plurality of hydrant elements, each hydrant element of which
has a main pipe portion, a joining pipe portion -laterally
protruding from the main pipe portion and a connecting flange
at each of the free ends of the main pipe portion and the

35 joining pipe portion, with the hydrant elements being joined so
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From figure 3 another enbodi ment of a hydrant portion 22 can be gat hered
In greater detail, which is designed as a nodul ar system The hydrant
portion 22 conprises three hydrant el enents 35 224 which all have the sane
desi gn. Each hydrant el ement 224

18 has a main pipe portion. A joining pﬂﬁe portion laterally

protrudes fromthe nmain pipe portion. A connecting flange 223 S

provi ded at eaah tb tfhenf reecendwhereihepmiirs pEpshporbnoectin@nflanges at

j 0i ni ng pi pe p E h oi ongarl
di stribution v %gfe %C‘Pjrs o# %ﬁje Iﬁad'r anﬁirpg BQEH% aré rgiscgﬁﬁeétably
301ned to each other.

5 By designing the hydrant portion in modular ‘system it is
achieved that the hydrant portion can be modified easily in
order to adapt the pipe system after the displacement of one or
more of the distribution units. It is, for example, possible to
shut down one of the hydrant elements at its joining pipe

10 portion and, instead, to add a further hydrant element at the
free end of the hydrant portion. Thereby it is, for example,
possible to displace the plurality of distribution units from
the levels one to five of a building under construction to the
levels two to six. This can be achieved by Jjust moving the

15 distribution unit previously located on level one to level six.
The operation of the distribution units of levels two to five
can be continued during that displacement activity. Hence the
hydrant portion designed in modular system serves to increase
the flexibility of the conveying system.

20
According to the invention it is possible that the bulk
conveying system has only one conveying unit connected to the
container and comprising a conveying pipe, a plurality of
distribution pipes and a plurality of distribution units. It is

25 preferred, however, that the bulk conveying system comprises a
plurality of conveying units connected to the container, each
.conveying unit of which comprises a conveying pipe, a plurality
of distribution pipes and a plurality of distribution units.
Thereby a further increase of the flexibility of the conveying

30 system is achieved .

According to the invention it is possible that the bulk
conveying system is used with any material, e.g. chemicals,
0il, hydraulic fluid, sugar etc.. It is also possible to use

35 the system at any location. It is preferred, however, to use
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el ements 224 are joined, so that the three hydrant el enments forma row.

Therefore, pairs of the connecting flanges 223 at the free ends of the

mai n pi pe portions are disconnectably joined to each other. 10 It is
a preferred enbodi nrent of the invention to e an enbodi ment of the

met hod according to the invention in conbirnation with an enbodi nent of

t he bul k conveying system according to the invention.

19 d ai ns the bulk conveying system for conveying a construction material
' to different locations of the construction site, especially to

different levels of a building under construction.

5 According to the invention it is possible that the bulk
conveying system is used with any construction material, liquid
or solid, e.g. wet mortar, sand etc. It is preferred, however,
to use a dry construction material, especially dry cement or
dry mortar, as construction material.

10
With respect to the method, the object of the invention is
achieved by a method for controlling a bulk conveying system

according to claim 13.

15 The method for controlling a bulk conveying system for
conveying bulk material from a container to a plurality of
distribution units comprises the steps of: _
detecting in each of the distribution units whether or not the
actual stock level of bulk material in the distribution unit is

20 equal to or falls below a predetermined minimum stock level,
and whether or not the actual stock level of bulk material in
the distribution unit is equal to a predetermined maximum stock
level; sequentially receiving detected values from each of the
distribution units; if a detected value is received from one of

25 the distribution units, indicating that the actual stock level
of bulk material in said one distribution unit is equal to or
falls below the predetermined minimum stock 1level, checking
whether or not presently bulk material is being conveyed to any
of the distribution units, and, if it is found that presently

30 bulk material is being conveyed to none of the distribution
units, controlling the bulk conveying system in such a manner
that the conveying of bulk material to said one distribution
unit is started; and, if a detected value is received from one
of the distribution units indicating that the actual stock

35 1level of bulk material in said one distribution unit is equal
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1. Bul k conveying system conpri si ng a) a container (1) for storing
bulk material, the container 5 (1) having a bulk inlet (11) and a bulk

outlet (12), b) a main conveying pipe (2) connected to the bulk
out | et (12) of the container (1) and ha\ii4ng a punp (21) for driving
the bul k material through the main conveying pipe (2), c) a

plurality of distribution pipes (3), each distribution 10 pipe (3) of which
bei ng connect eB°t §hehPrRaPReEBIRRY i MRyiFUPe stock(dpvahd FhoFkip® whether or
distribution vab¥e drabenkYy Ak Ohatdiidl t B8 beindi SédrddificddONtHi rz,%ieB)o&@R
b, opened, and g g5 son, ugfl oBhe! Ay 26 Lo PRI BLAS Y SRS
(41), an 15 inmatef##) dennbeimy fconvhgedmito coaidyiong pdjpstiHutilnoughie,
Cor T S2Pen 8 08B SLALT LB 55ebad) o S L oharpell SRS
act ual stock | eeeveying hef budksmategiabn tgnisaidomng ndistributione it tbs
or falls bel owsgogfed edaliersnddd ngl Nd Mesb0cE | QYL r B IWRCT Bl HT £BOIbe
the actual sl ol \R.ARE I Bl BUILGN WILL Copt angr (AL T el
to
distribution unit, and, if it is found that the queue presently
10 comprises a distribution unit is in the queue, controlling the
conveying system in such a manner that the conveying of bulk
material to the distribution unit which is the next in the
queue 1is started and deleting the distribution unit from the
dueue.
15
According to a preferred embodiment of the invention, after a
detected value has been received from one of the distribution
units indicating that the actual stock level of bulk material
in said one distribution unit is equal to or falls below the
20 predetermined minimum stock level, after it has been checked
whether or not presently bulk material is being conveyed to any
of the distribution units and after it has been found that
presently bulk material is being conveyed to any of the
distribution units, it is checked whether or not presently bulk
25 material is being conveyed to said one of the distribution
units, and, if it is found that presently - bulk material is
being conveyed to said one of the distribution units, the
conveying system is controlled in such a manner that the
conveying of bulk material to said one of the distribution
30 units is continued, and, if it is found that presently bulk
material is not being conveyed to said one of the distribution
units, said one distribution unit is attached at the end to the
queue of distribution units to be replenished, if said one
distribution unit is not yet in the queue.
35
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or exceeds a predeterm ned maxi num stock | evel, e) a conveyance

control system (5) which sequentially recei ves detected values fromthe
stock level detector (43) of 25 each of the distribution wunits (4)
and controls t he di stribution valve (§%) of each of the distribution
pi pes (3) and the punp (21) on the basis df the detected val ues such

that, if the actual stock level in the distribution unit contai ner (41)
of any of the Afeandingt tenaunreterrpd jembediment BC-her inyensipe; ovhe mxact

predet er m ned yANIUBEStOGK hevehl kubkx 1dwmherbal Huakcqweé&q%lfrﬁm tdien

container (1 di,stributign unit .cont of one, of the
di st r: but i (()n) Lfiﬁtsr PE1QR Bpit ishdeferhed: <0 kafte?}ﬁela | Feteres Srativsudiash

unit cont ai nerbdetl) recedfed aEtomnenef dfhethkd stiistdbudrionnidrsit(st) indiemialg
to the 35 pgquﬁaq_f mtﬂgd Maqu”éé&glgkﬂeQXP ‘'of bulk material- in said one
distribution unit is equal to or falls below the predetermined

minimum stock level and after it has been found that presently

bulk material is being conveyed to any of the distribution

units, it is checked which of the distribution units has the

10 lowest actual stock level. The conveying system is controlled

in such a manner that bulk material is conveyed to that one of

the distribution units which has the lowest actual stock level,

and any other one of the distribution units which has an actual

stock level which is equal to or falls below the predetermined

15 minimum stock level is placed in the queue of distribution

units to be replenished, wherein the position number in the

queue depends on the actual stock level. The lower the actual

stock level, the lower the position in the queue.

20 Preferred embodiments of the invention are described with

reference to the drawing. In the drawing:

Figure 1 shows a schematic view of an embodiment of the bulk
conveying system according to the invention being installed on

25 a building construction site.

‘Figure 2 is a front view of an embodiment of the hydrant unit
of the bulk conveying system according to the invention,
wherein the hydrant unit is designed as a one-piece unit.

30
Figure 3 is a front view of an embodiment of the hydrant unit
of the bulk conveying system according to the invention,

wherein the hydrant unit is designed in modular system.
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2. Bul k conveying systemaccording to claim1, wherein the predet er m ned

m ni mum stock level is different fromthe predet er m ned maxi mum st ock
| evel. 5 3. Bul k conveying systemaccording to claim1l or 2, wherein
t he conveyance control system (5) controlﬁ the distribution valve
(31) of each of the distribution pipes (3) 4Rd the punmp (21), on the

basis of the detected values in such a manner that, if 10 'ghe actual stock
| evel in the drewmi Biguosm dnia boebk acapyeyyly systEm nbs e obNanudne whfichhds

di stribution Ué‘fx?a%lg(e@ b %quﬁﬁli&uq coné@fdét:.%ﬁ' Oé’!.ﬁfehe R Qﬂﬁtlﬁﬁﬂb”elﬁxder
m ni mum stock | evel’, bul k mat er i I's conveyed to the dis{ribution unlt

cont ai ner (41)°%Stru°ttl3r8f‘ oRe@veRdt heighist r]r?iiﬂ]1son igni sshematicablycrghgwn
stock | evel 15Besifdashi e iBwiRiih 4 oc&itdigldr el foy tb@o:pr@de&ﬁmnmacbmal
m ni mum gt Ofkrnlteedveals f ert1o is arranged. The container 1 has a bulk inlet
‘ 11 and a bulk outlet 12. The bulk inlet 11 is connected,
through a rubber hose, to a truck supplying fresh material to

the container 1.

10 A main conveying pipe 2 is connected to the bulk outlet 12 of
the container 1 which is at a distance from the ground. The
main conveying pipe is formed by a conveying portion 23 and a
hydrant portion 22. The conveying portion 23 extends from the
bulk outlet 12 to the ground. In the portion where the

15 conveying portion 23 meets the ground, the main conveying pipe
2 has a pump 21 which is arranged on the ground and is provided
for driving the bulk material through the main conveying pipe
2. The conveying portion 23 further extends along the ground
towards the building and is upwardly curved close to the

20 building. At the position of the curve the conveying portion 23
is anchored by means of a pipe stand. Further, the conveying
portion extends upwardly along the building and ends between
the third and the fourths level of the building, and close to
the end the conveying portion comprises a conveying pipe valve

25 24.

Above the conveying pipe valve 24 the conveying portion 23 is
connected to the hydrant portion 22. The hydrant portion 22 is
formed as a one-piece unit and has a main pipe portion
30 extending vertically along the building and ending at the
eighth level of the building. Joining pipe portions protrude
laterally from the main pipe portion towards the building. One
joining pipe portion protrudes from the main pipe portion at
the height of each of the fourth, fifth, sixth, seventh and
35 eighth level of the building. At each of the joining pipe
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4. Bul k conveying system according to any one of clains 1 to 3, wherein
the stock | evel detector (43) detects the exact actual 20 stock |level in
the distribution unit container (41) and the conveyance control system
(5) controls the distribution valve (31) of each of the distribution

pi pes (3) and the punp (21) on the basi s14f the detected val ues in such
a manner that, if the actual stock level in the distribution unit
cont ai ner (41)p@ftizms mdfr ehehdrydmaatopotrhionli 22 r abdisonibutiitoe vadyvel Sledusal
to or fall s helu4 he predeterm ned mninum stock |evel, bulk

material is conveyed to the distribution unit container (41) of t hat one
of the distribution units (4), the actual stock |evel of which is the

lowest. 30  gactBul krCORURYI RBisN BEEMAGEOr it ibAs ANYroReddd Chaiths ltHe
conprising a ,manyal conieéanﬁg cantrol switc
VByarice

4, EﬁéG) b¥ ,neang of
which the oper&tItiryciPRe &8 SRBP ol 3sy JRERP(5POEERCBe 22 nBdi f ifed

or interruptediistribution pipe 3. Each of the distribution pipes 3 comprises
the valve portion 32 and a distribution unit portion 33. The
valve portion 32 and the distribution unit portion 33 are
disconnectably coupled close to the distribution valve 31. Each
10 of the distribution unit portions 33 extends parallel to the

floor of the respective level into the center of the building.

The distribution unit portion 33 of each distribution pipe 3 is
connected to a distribution unit 4 through an inlet 42 leading
15 to a distribution unit container 41. At each inlet 42 of a
distribution unit 4 a further valve is provided. Each of the
disribution units 4 has a material distribution outlet 44 and a
stock level detector 43 (only shown schematically). Each of the
stock level detectors is connected via a data line (not shown)

20 to a conveyance control system 5 (only shown schematically).

From figure 2 a hydrant portion 22 can be seen more in detail
which is designed as one piece. The basic shape of the hydrant
portion 22 is the same as that of figure 1, the difference
25 being that no distribution valves 31 are provided for the
hydrant portion 22. The hydrant portion 22 has a main pipe
‘portion extending vertically. Joining pipe portions protrude
laterally from the main pipe portion. A connection flange 223
is provided at each free end of the main pipe portion and the

30 joining pipe portions.

From figure 3 another embodiment of a hydrant portion 22 can be
gathered in greater detail, which is designed as a modular
system. The hydrant portion 22 comprises three hydiant elements
35 224 which all have the same design. Each hydrant element 224

e emmares

|y
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6. Bul k conveyi ng system according to any one of clains 1 to

5, wherein

.each distribution unit (4) has a wei ghing system whi ch neasures the
accurate anount of material distributed t hrough the materi al
di stribution outlet (44). 5 7. Bul k conveying system according to any
one of clains 1 to 5, wherein each di st®®bution unit (4) has a materi al
demand swtch or panel, by neans of which a desired anount of nateri al
can be preset bhag téhemdist rbilpet | porwinn. (&) jedmibg qoiper opdedid) latevahly
way that the d ' HP#;H i ' di St Ri u
sﬁﬁ%%ﬁ%%ut A 1?'&34 )rﬂ?atﬁf @jl.pe' Sportﬁlh. 2\ %Bﬂgc{:bﬁ(? Efaﬁé@ 223

material distri

10

is provided at each of the free ends of the main pipe portion
and the joining pipe portion. Each of the joining pipe portions
comprises a distribution wvalve 31. Pairs of the hydrant
elements 224 are joined, so that the three hydrant elements
form a row. Therefore, pairs of the connecting flanges 223 at
the free ends of the main pipe 'portions are disconnectably

joined to each other.

It is a preferred embodiment of the invention to use an
embodiment of the method according to the invention in
combination with an embodiment of the bulk conveying system

according to the invention.
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8. Bul k conveying system according to any one of clains 1 to 7, wherein

each of t ' ' ' | pes (3) conprises 15 a) a valve portion
(32) formmlmﬂum““llmumof t he di stribution pipe (3) which joins the
mai n conveying pkpe" (2 * and conprising tq?hdistribution valve (31), and
b) a distribution unit portion (33) formng at end of the di stribution
pi pe (3) which end joins the distribution unit 20 (4), being disconnectably
coupl ed to theClaime portion (32) and bei ng substantially | onger than

t he val ve portion (32). 9. Bul k conveying system according to any one
of -claims 1 to_8§, wherein the main conveying pipe (2) is formed of 25

a) a hydrant pértPohk(DVeydng fYStemCcPREssRIof the main conveyi ng

pi pe (2) where theafistecoudiner gipesot 33td@ring GulRdmaterdld the conlBhifler

conveying pQrti 23) form th poyt.i on .of nveying pipe (2)
whi.ch ext ends BgF\A/l(éaeY\%Iﬁea Egc‘)ﬁ%aﬁﬁg t(%l)aﬁcri'dSG H;}Ek r?yu&:l%ﬁt ?%%?t ion (22),
and bei ng di sconneel adl patougbeveying pipe (2) connected to the bulk outlet

(12) of the container (1) and having a pump (21) for driving
the bulk material through the main conveying pipe (2),
c) a plurality of distribution pipes (3), each distribution
10 pipe (3) of which being connected to the main conveying pipe'
(2) and having a distribution valve (31) by means of which the
distribution pipe (3) can be opened and closed,
d) a plurality of distribution units (4}, each distribution
unit (4) of which having a distribution unit container (41), an
15 inlet (42) connected to the main conveying pipe (2) through a
corresponding one of the distribution pipes (3), a material
distribution outlet (44) and a stock 1level detector (43)
detecting whether or not the actuwal stock 1level in the
distribution unit container (41) is equal to or falls below a
20 predetermined minimum stock level and whether or not the actual
. stock level in the distribution unit container (41) is equal to
or exceeds a predetermined maximum stock level,
e) a conveyance control system (5) which sequentially
receives detected values from the stock level detector (43) of
25 each of the distribution units (4) and controls the
distribution valve (31) of each of the distribution pipes (3)
.and the pump (21) on the basis of the detected values such
‘that, if the actual stock 1level in the distribution unit
container (41) of any of the distribution units (4) is equal to
30 or falls below the predetermined minimum stock 1level, bulk
material is conveyed from the container (1) to the distribution
unit container (41) of one of the distribution units (4) until
the actual stock level in the distribution unit container (41)
of said one of the distribution units (4) is equal to the

35 predetermined maximum stock level.




t he convey+ng—pﬁffron“tiﬁﬁ" 10. Bul k conveyi ng system according to
claim9, wherei rant portion (22) is forned as one piece
conprisin l‘ﬁ“‘“\ “m[“ ortion, joining pipe portions laterally

protrudin 20 22 the main
pipe_portlon at dlfferent | ongi t udi nal positions of the main pipe
portion, and a connection flange (223) at each free end of the main pipe
portion and the joining pipe portions.

10

15

20

25

30

35

2. Bulk conveying system according to claim 1, wherein the
predetermined minimum stock level 1is different from the

predetermined maximum stock level.

3. Bulk conveying system according to claim 1 or 2, wherein the
conveyance control system (5) controls the distribution wvalve
(31) of each of the distribution pipes (3) and the pump (21),
on the basis of the detected values in such a manner that, if
the actual stock level in the distribution unit container (41)
of more than one of the distribution units (4) is equal to or
falls below the predetermined minimum stock 1level, bulk
material is conveyed to the distribution unit container (41) of
that one of the distribution units (4), the actual stock level
of which was equal to or fell below the predetermined minimum

stock level first.

4. Bulk conveying system according to any one of claims 1 to 3,
wherein the stock level detector (43) detects the exact actual
stock level in the distribution uriit container (41) and the
conveyance control system (5) controls the distribution wvalve
(31) of each of the distribution pipes (3) and the pump (21) on
the basis of the detected values in such a manner that, if the
actual stock level in the distribution unit container (41) of
more than one of the distribution units (4) is equal to or
falls below the predetermined minimum stock 1level, bulk
material is conveyed to the distribution unit container (41) of
that one of the distribution units (4), the actual stock level

of which is the lowest.

5. Bulk conveying system according to any one of claims 1 to 4,
comprising a manual conveyance control switch (6) by means of
which the operation of the conveyance control system (5) can be

modified or interrupted.

| ri?&m%m
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5 11. “Bulk—conveyi-hg-system according to claim9, wherein the hydr ant

portion ( ' | gned i n nodul ar system and conprises a plurality of
hydr ant eﬁﬁ!ﬂgq’yﬂi@%ﬂ!”m h hydr ant el ement (224) of which having a
mai n pipe p iop, Siiling 10 pi pe portilelateraIIy protruding fromthe
mai n pi pe portion and a connecting flangé~(223) at each of the free ends
of the mai n_pi pe portion and the joining pipe portion, the hydrant

el enents (224)%beiBYY AWTGYIBIaSYFBOR oRAFAHAT, tRhaY| 1PN§aiafs claige tlhgo

g_onnecti ng L : asl,gef&hégaﬂa ébctﬁh@tiﬁteﬂb@% (i‘g“i%efﬁmi Rad5 api%icjlﬁ{dd Ofhps e
i sconnect a oi.ned to eac er. . Bu onveyi ng .system .,
according to g Fhe "GASBFSF rrst?"f { JECULALL  GRRPRE N © p’f‘%t%/%’ﬁgatly afsgﬁm%%g
units are connectatt chehaatertahtdiisteibt)on eadiletorfgéyi ng unit of which
conprising @ 20 conveying pipe (2), a plurality of distribution pipes (3)
and a plurality of distribution units (4). 13. Use of the bul k
conveyi ng systém &eddr dlonyeydnangydpem opccording to any one of claims 1 to

5, wherein each distribution unit (4) has a material demand
switch or panel, by means of which a desired amount of material
can be preset and the distribution unit (4) can be controlled
10 in such a way that the dessired amount of material is
distributed through the material distribution outlet (44).

8. Bulk conveying system according to any one of claims 1 to
7, wherein each of the distribution pipes (3) comprises
15 a) a valve portion (32) forming that end of the
distribution pipe (3) which joins the main conveying pipe (2)
and comprising the distribution valve (31), and .
b) a distribution unit portion (33) forming that end of the
distribution pipe (3) which end joins the distribution unit
20 (4), being disconnectably coupled to the valve portion (32) and
being substantially longer than the valve portion (32).

9. Bulk conveying system according to any one of claims 1 to 8,
wherein the main conveying pipe (2) is formed of
25 a) a hydrant portion (22) forming that portion of the main
conveying pipe (2) where the distribution pipes (3) are joined,
and
b) -a conveying portion (23) forming that portion of the
conveying pipe (2) which extends between the container (1) and
30 the hydrant portion (22), and being disconnectably coupled to
the conveying portion (23).

10. Bulk conveying system according to claim 9, wherein the
hydrant portion (22) is formed as one piece comprising a main

35 pipe portion, joining pipe portions laterally protruding from
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clains 1 eying a construction material to 25 different
| ocati ons m m& |on site, especially to different levels of a
bui I di ng un e¢ 14. Use according to claim13, wherein a

dry construction naterlal especially dry cenment or dry nortar, is used
as 30 construction materi al. 15. Met hod?% or controlling a bul k
conveyi ng system for conveying bulk material froma container to a

plurality of  th#i shaimbubipe partdoroapr déffigrerie dompidtugfinal positions of
the main pipe portion, and a connection flange (223) at each
free end of the main pipe portion and the Jjoining pipe

portions.

11. Bulk conveying system according to claim 9, wherein the
hydrant portion (22) is designed in modular system and
comprises a plurality of hydrant elements (224), each hydrant
element (224) of which having a main pipe portion, a joining

10 pipe portion 1laterally protruding from the main pipe portion
. and a connecting flange (223) at each of the free ends of the
main pipe portion and the joining pipe portion, the hydrant
elements (224) being joined so as to form a row, wherein pairs

of the connecting flanges (224) at the free ends of the main

15 pipe portions are disconnectably joined to each other.

12. Bulk conveying system according to any one of claims 1 to
11, wherein a plurality of conveying units are connected to the
container (1), each conveying unit of which comprising a

20 conveying pipe (2), a plurality of distribution pipes (3) and a
plurality of distribution units (4).

13. Use of the bulk conveying system according to any one of
claims 1 to 12 for conveying a construction material to
25 different locations of the construction site, especially to

different levels of a building under construction.

14. Use according to claim 13, wherein a dry construction
material, especially dry cement or dry mortar, is used as

30 construction material.

15. Method for controlling a bulk conveying system for
conveying bulk material from a container to a plurality of

distribution units comprising the steps of

o el
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23 a) detecting in each of the distribution units whether or not
t he "act ual | k material in the distribution unit is

equal to o mn‘m’l“mymm edet erm ned m ni num st ock | evel , and whet her
or not the actwal tstocks | evel of bulk 5 material in the distribution unit

Is equal to a predeterm ned maxi mum st ocke3l evel , b) sequentially
recei ving detected val ues fromeach of the distribution units, c)
if a detected val yg | fetR48n¢ed réyehoraﬁ afhd hﬁslt(}l@us_&ahbuhheg UHéEﬁer or
i ndi cating that the actual stock Ievel bul k material in said

di stribution (% the affel; sterk leyed |%f Bﬁal&,vmﬁﬁsrb%dm erhf rFBtf‘?ﬁlF?PFrﬁH{‘
stock level, unit is eq&d) theeki Pl ebébsw o4 pﬁédqwmambaymuhhuma@ebcal

S bei ve of t he i bution,units
c2) if it is ‘{ﬁ(?lld %83 p"%éeat yCbul® rra{:érl &ctel Stock 3£ v BYEE
to none 0% mdieeriklstin bthe othsmkmt,lon unit a@ntaqolaﬂl g tah@ﬂmieltermlned

conveyi ng syst 1nﬂm§§‘&%cﬁ g@ggfr t hat t he conveyi ng of bulk
material to said one distribution
sequentially receiving detected values from each of the

dlstrlbutlon units,
c) 1if a detected value 1is received from one of the

10 distribution units, indicating that the actual stock level of
bulk material in said one distribution unit is equal to or
falls below the predetermined minimum stock level,

cl) checking whether or not presently bulk material is
being conveyed to any of the distribution units, and,

15 c2) if it is found that presently bulk material is
being conveyed to none of the distribution units,
‘controlling the bulk conveying system in such a manner that
the conveying of bulk material to said one distribution
unit is started,

20 d) 4if a detected value is received from one of the
distribution units, indicating that the actual stock level of
bulk material in said one distribution unit is equal to the
‘predetermined maximum stock level,

dl) checking whether or not presently bulk material is

25 being conveyed to said one distribution unit, and,

d2) if it 4is found that presently  bulk material is
being conveyed to said one distribution unit, controlling
the conveying system in such a manner that the conveying of
bqlk material to said one distribution unit is stopped, and

30 d3) checking a queue of distribution units to be
replenished whether the queue presently comprises another
distribution unit, and,

d4) if it is found that the queue presently comprises a
distribution unit, controlling the conveying system in such

35 a manner that +the conveying of bulk material to the
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unit is Started, 20 d if a detected value is received from one
of "the Lts, indicating that the actual stock |evel of
bqu mat e “ !ﬁlﬂ" | nsu dlstrlbutlon unit is equal to the

edet er m nredcmaxl numsst eck | evel, dl ) checki ng whet her or not
presently bulk material is 25 bei ng congéyed to said one distribution
unit, and, d2) if it is found that presently bulk material is

bei ng ConVeyed tod&@h@l@ﬁ‘@l&d sthi®Uubh ught, neRPt Hal 14K queue 1§ hgtarted
conveying systemin such a nanner that Ihe conveying of

material to said 8RE BfLeFindithiheh distripetien ppds, féﬂﬁ Ske queue' d3)

checking a queue of dlstrlbutlon units to be r epl eni shed
L bution u

ang, oS A4BGReRBAT Fo¥ SN AERA S RETh , eor it RS R r LAy o
di stribution wlatim démtwbbteng,t&ﬁteaomeeyungngy@tdﬁneqtedu@hlas fromaone of
manner that &he 4:Convuevi98n QhitBUlikai OBE &84 Anat Ccnd NSctual stock level
of bulk material in sald one distribution unit is equal to or
falls below the predetermined minimum stock level, after
checking whether or not presently bulk material is being
10 conveyed to any of the distribution units and after finding
that presently bulk material is being conveyed to any of the

distribution units,

a) it is checked whether or not presently bulk material
is being conveyed to the one of the distribution units,

15 and, -

b) if it is found that presently bulk material is being
conveyed to the one of the distribution wunits, the
conveying system is controlled in such a manner that the
conveying of bulk material to that one of the distribution

20 units is continued, and,

c) if it is found that presently bulk material is not
conveyed to the one of the distribution units, said one
distribution unit is placed at the end of the queue of
distribution wunits to be replenished if said one

25 distribution unit is not yet in the queue.

-17. Method for controlling a bulk conveying system according to
claim 15, wherein
a) for each of the distribution units the exact value of
30 the actual stock level of bulk material is detected, and '
b) after receiving a detected value from one of the
distribution units indicating that the actual stock. level of
bulk material in said one distribution wunit is equal to or

falls below the predetermined minimum stock 1level and after

REPLACEMENT SHEET
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24 distribution unit. being the next in the queue is started

and del et i on unit fromthe queue. 16. Method for
controll | m“ m“ !ﬂH‘I“ m g systemaccording to 5 claim15, wherein,

after receiving a detetted val ue from one of the distribution units
i ndi cating that the actual stock |evel of 2bul k material in said one
distribution unit is equal to or falls bel ow the predeterm ned m ni num

stock | evel, affgiding CheaKipiksdnethebudk RAtePi£seld | Veind kediedidd@ltd Sany
bei ng 10 conveye 0 of,. the distribution units and after finding

that presently ‘Bglt"r@‘?ré{}@ﬁrépuf%mbe‘mﬁ S¢onveyed to any of the

distribution units, bl) it isarhetked, chieiciediMdiechelistribotion egeittd yhas
bul'k materi al the lowest actual stock level,

5 b2) the conveying system is controlled in such a manner
that bulk material is being conveyed to that one of the
distribution units which has the lowest actual stock level,
and

b3) any other one of the distribution units which has

10 an actual stock level which is equal to or falls below the
predetermined minimum stock level is placed in the queue of
distribution units to be replenished, wherein the position

number in the queue is_the lower the lower the actual stock

level is.




I S being conveyed to the one of the distribution units, 15 and,

b) if it is found that presently bulk neterial is being conveyed to
the one of the distribution units, the conveying systemis
controlled in such a manner that the conveying of bulk material to
that one of the distribution 20 units is continued, and, c)
if it is found that presently bulk material is not conveyed to the
one of the distribution units, said one distribution unit is placed
at the end of the queue of distribut3®%n units to be replenished
iIf said one 25 distribution unit is not yet in the queue. 17.
Met hod for conBbsettagiy a bul k conveyi ng system according to claim 15,
wherein a) for each of the distribution units the exact value of 30
the actual stock |evel of bulk material is detected, and . b) after
recei ving a deBPulkedconyaYsng, oY SkRm ofandhemethed 5195 heepsFolMinGs iAndPrAki ng
that the actuabostéfind @yetenf bulk nmaterial in said one distribution
unit is equag to or _ )

The bulk conveying system comprises a container (1) for storing
bulk material having a bulk inlet (11) and a bulk outlet (12).
A main conveying pipe (2) connected to the bulk ocutlet (12) of
10 the container (1) has a pump (21) for driving the bulk material
through the main conveying pipe (2). Each one of a plurality of
distribution pipes (3) is connected to the main conveying pipe
(2) and has a distribution valve (31) for opening and closing
it. Each one of a plurality of distribution units (4) has a
15 distribution unit container (41), an inlet (42) connected to
the main conveying pipe (2) through a corresponding one of the
distribution pipes (3), a material distribution outlet (44) and
a stock level detector (43). The stock level detector (43)
detects whether or not the actual stock 1level in the
20. distribution unit container (41) is equal to or falls beiow a
predetermined minimum stock level and whether or not it is
equal to a predetermined maximum stock level. A conveyance
control system (5) sequentially receives detected values from
the stock level detector (43) of each of the distribution units
25 (4) and controls the distribution valve (31) of each of the
distribution pipes (3) and the pump (21) on the basis of the
detected values. The control is carried out in such a manner
that bulk material is being conveyed from the container (1) to
the distribution unit container (41) of one of the distribution
30 units (4).

Figure 1
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falls bel ow the predeterm ned m ni num stock | evel and after

finding that presently bulk material i's being conveyed to any of the
distribution units, bl) it is checked, which of the distribution
units has ' the | owest actual stock level, 5 b2) the
conveying systemis controlled in such a manner that bul k material

I s being conveyed to that one of the di stribution units which has

t he | onwest actual stock |evel, and b3) any ot her one of
the distribution units which has
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10  an actual stock level which is equal to or falls belowthe

predeterm ned m ni nrum stock | eve

I's placed in the gueue of

distribution units to be repl eni shed, wherein the position
| evel is.

the queue is the |lower the | ower the actual
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