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An installation for extracting gragular material in

-

the water ccof

a mixing unit, and means cf measurin

l-.J ({]

of granular materia

At present granular material, esgecially sané, i

s
processec and seperated into classes at the place c¢f further

«l

processing cf such ¢granular matarial. .
In US patent 2.587.531 samp cI sand and sscera-
7

tion thersafter intc classes is

[
w0

d

patent 3.631.337 and 4.282.42¢% rslates to drying
of granular material.

It is an object cf the present inventicn to improve
upon the mentioned prior art.

It is another object to prcvide an ins
the extraction of granular material, which delivers such gra-
nular material in a desirsed compositicn tc & transgeri means
for transperting said granular material.

Further the present invention

¥
e
~
o]
wn
)
e}
]
n
n
<
D

mixing unit for thoroughly mixing granular matarial, which
uses little power and reguires little service, as the mizxing
unit has no moving parts whatsoever.

' It is preferred that the mixing unit is ccmbined
with the installation according to claim 1, as this mixing

unit provides therough mixing, which is reguired refors
taking sam;l s of said mixture.
Further the present inventicn provides a methced and

means for measuring the water ccntent in ¢graaular material,

which provides the exact content of sc-callsd "drv material"
of the mixture water and granular material ané thesresicr the

value of this mixture

Further features,

[

clearifiad at reading the anne
embodiments of the gresent
which is rzferred to the anne

view of an installation acco

igure 2 a diagjéﬁw”“
lation of figure 1; v

h
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figure 3 a schematic view cf detail IITI cf figure

detail Iv of figure 2;

figure 4; .

)

G 7
figure 8
9

of

ion of a mixture granular material.

An installation 1 (figure 1) fcr the exiracticn of

sand from a sand pit 2, according to the pressent invention
lla

a visualized registration of the compesit-

preferably provided with floats 3, such that the installation

1 can easily be moved (e.g. with the a2id of a tu
shown ) through the hole of the sand pit 2, as in

1'; preferably, the movement of the installation takss place
i

with the aid of winches mounted on bcard ané lines to ke
brought cut to the shore. The positicn of the installati
can in scme situations be &

gravel reguired, although this gen

e
at all over the bed of the sand pit 2. Sand ané gravel can b

carried cff by barges 4, S resp.

A stream of granualar materizl, in the illustraiad

i
embodiment sané and gravel, sucked up using a pump 7 throug

a suction orifice 6 (figure 2), is separatsd by a classifier

8 into a fraction with a grain size between 2 and 200 mn

(gravel) which is bunkered in btunker 9, and a fraction witi:
. _

grain size betwe,“ 0 and 2 mm which is washed

10. The ccarse fraction is further classified in classifving

unit 11, whereby the gravel of grain sizs 5 tc 200 mm is
carried off feor example by barge to a gravel grecessing iz
stallation. The remaining fraction with a grain s Z
5 mm is stored, passing thrcugh a wasn;nc unit 12, stered
example in two silos 13.

Through the washing rrocess (10), a fraction of
grainsize from ¢ to 2 mm is separated cuk, which is stcored
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after an elasvator dewatering treatment unit 14 iz a silc 1l

5]
A fracticn with a grain size of 0 to 0.5 mm is separatad into
twa fracticas in a prccess through

[}

T a
pump 17 ané fluidizaticn tanks 18; the cne fraction (with a
grain size of 0 to 0.25 mm) is storsd v
zation tanks 20 and dewatering scrsen 21 iz a2 silec 22, while
the fracticn with a grain size cf 0.2
via a dawataring scr=en 21 in a siloc

Not spnown dosing coaveyors eguizged with weight

meters ars arranged petween the mixer unit 25 ané the silos
13, 18, 22 ané 24.

The silecs 13, 15, 22 and 24 are each previdad with
otely controllable valve so that a strzzm of sand cf the
appropriate class can be transferred at a greatsr cr lesser
rate threouch mixing unit 23 and ccnveyor 28 intc a barge 27.
It has been found, carticularly iz the ccocer
industry, that it is of very great importance to know the
exact composition of the sané which is s

upelied to the manu-
facturing greocess - the failurs rate in the haxd
fabricatsd concrets components may for examsle ke 10%, which
d to a large extent on an unsuitasle ané unkoown
compositicn cf the sand; according to the prasent iavention
it beccmes tossible to establish the composition ¢f the
granular matsrial to be degposited in the baxzge 27 as rscquired
by the menufacturer, and thus to allow the compesition ¢f the
material tc te determined by the end user, dexinishing the
influence oI dealers who see no advantage in deliveriag sand
of exactly defined ccmpositicen.

In the case of sand, the predictability c¢I the
streagth and quality of ccacretes made with the sazdé is hencs
accurately cstermined.

sampling means
a sample of granu
means of scocps or buckets mcunted on a contiauvally or in
mittentl

<
"
(o]
ct
v
r
!-4.
y

n
o

aft 30, the sample being tra
a conduit 31 and dried in a drying unit 32, whils
S

part of ths material is carried off wvia cecnduit
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2 is for example previded witl infrared
h

he granular material, in this case
G o
- (™

sand. The sané passes out of the dryer 32 catc slsoing sieves
33-38, wnhich can be set iatc vibration and ars ccusled to

successively narrcwer mesh size
arrives at weigning means S0 while the corssst sand grains
arrive at weighing means 4S. AT mcments desisrmined v a con-
1 unit 3i, fcr example a computer conirzcl, the gquantity cf
sand collectad in the weiching means 45-30 is weighed. Mesh

sizes of the sieves 33-38 are preferably such that the sand
is distributed over the weighing elements 43-30 in ncrmalized

classes. Said classes covering a different size rance, than

normalizeé classes is, as menticned abcove, ¢ ¢graat imper-

ot
A1
o}
ﬂ
o
ct
Q
ﬂ
VY
(]
9]
]
o]
N
1
D
ck
(]
'.-l
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acdustry.
Connaciad to the ccntrel unit 51 is also a measur-

13 : : 3

ing unit 352 for determining the moisture csatant of the sand

ni
that is likewise extracted by means of tzs sampling davices 29
and carried intc the measuring unit via conduit 3. In this
manner a value for the watsr content of thes sand kteccmes
available to the control unit SL v
quantity of dry substance per sample is dstsrmined.
The measuring unit 32 compris
neutron scuxce 55 and a radiation detectcry 55, which detacts
the quantity cf neutren radia r
molecules in the sand/watar mixtt
sand (arrcew 57) will generally
under the autcmetic contr

c
dosing belts is alsc of i.porta“ce in this reszect. It is
noted that the measuring unit for detsrminizg the meisturs
content can be embcdied in different forms. A radiaticn
source and a radiastion de

embcdiment,

cr
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W
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cr
T
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into a trough 59 which can ke fiushed by means cf =2
pile 60.

~5-

filusiing

"i

[
- he

13, 15, 22 and 24 onto the ccnveycr 2
ranular material is prefer

ior to the bringing of the sand Ircm tihe silcs
(

w
o o
P
<
0
[¢))
1
(81
}e
M o
[oN
1)
ol
(8] .
Y]
e
4]
%]
[0}
u
<
1]
5
x
i,
[a]
n

unit 61, wiich comprisas th

o
slatted ccastructicns 62, &3, 64, 83, 85, §7 successive zair

t
lar materiel or sand supplied via arrcew F falls, aZizr zcs-

o
[
o))
0
(D 0\
o
w
[]
D
o]
3 )
o
o))
*1
<
o
g
(9]
(41

gaps S through which the sané can fall downward and wh

3 -

9]
[
(
(£}
fu
r
)

-

preferably éispesed in a plane transverse tc the dirsciicn of
fall, are repeatedly left oren tetween projectis
71 and the retreating parts 72 and 73 resgective
units 62 andé 63.

As can be seen frcm the details in figurss 6, 7 and
8, the slat units 62, 63 and therefore the mixiag unit 81 are
easily renewable, since the slat units can e 1lif
from a support 72 after a piece of flexinle material 73 has

been detached from pin 74; the slat units 63 ané 62 resst co 2

common support bar 75, and also on support bars $¢ which are
provided at one end with a plate 78 (figurs 8) and at tihe

other with a split pin 77. The bottcm part 78 of the mixin
unit 61 (figure is mounted through angls memger $2 and

)
angle pieces 93 by means of kbolts 7¢.

-~

Finally figure 9 illustrates the ccmpesiticn of the
readings ottained using the above-descrited samplinc pro-

cess. The normalized grain size classes ars: larger than 4

mm, 2-4 mm, 1-2 mm, 0.5-1 mm, 0.25-0.5 mm ané finer than 0.25
mm. The preset boundary values between which the rasgective

fracticns must be situatad are
left of the corresgonding columns in fig

-]
ly coloured column $0 indicates that the quantity ci saxnd
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the standard diameter
so that

present at 2

set range, the wvalve of silo

either by hand or automatically.

A barge calling at the installaticn

This Sheet Has Been Replaced
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aczcriing to

the inventicn preferably delivers a card or Xay, ctregrammed
for example by a concrete manufacturer, wnich card cr ksv is
inserted into the cecntrel unit 51, wnich ia turn delivers

sand in © icn recognizable cy txe

ne ccmposit cesntrcl wnit in
that card cr kay.

This autcomatically controlled instailation is the
prefered embcdiment of the present inveantiocn. Howsver by
means of the visualized readings of figure 9, discesed na2ar

the operator of the installation, where alsc the creratizg

buttons cr handles for the remotes centrcl ars previded, the

remote cocntzol can also be achievaed by the cperatsor manually
ith a cesrtain accuracy.

The present inventicn is not restrictad tc a fiocat-
ing installaticn, since in certain circumstancss a coostruct-
ion on the shors will prove quite f=zasible.

Tor the gurposes of calitraticn, fracticns cf a

known grain size can be passed thrcough
dry and & wet conditicn. By

[ 1

- S
ilter

ring unit and the moisture ¢

accurately calibrated.

Summarizing in other words the pr
provides an apparatus fcr gathering and del
trelled compositicn of granular material
ing means for gathering granular material,
sorting the gathered material intc a plural
feeding means for feeding amcounts cf granul
said fractions to a mixing means, mixing me
amcunts of ¢granular material cf said fracti
aof granular material, sampling means for ta
saicd mixturs, separating means for separati
into predete:mlnec gorticns, determining me
ing the quantity of granular in said portl

cperatively connected witn said dete

o s
211s mean

1+~
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e
installation

e .
the samzling
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for deflecting granular material falling therscn under the

influencs of gravity, said deflecting perticas defining at

the lower portions therecof openings thrcugh wiic

material can fall downwardly, second defleciing means

supportsd cn said support means beneath said first éeflecting

means, said seccnd deflectincg means including firs

second deflecting portions slcping dewnwardly in thizi and

fourth dirsctions different £rom said first and se

directicns fer deflecting granular mater 1

under the influencs of gravity, the first and seconé deflect-
h

-

ing porticns of said seccond deflecting means defining at trf

H
[tV

lower portions thereof openings through which granular mate-
rial can fall downwardly.
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CLAIMS

1. A method of delivering granular material to
transporting means, in which the water content in the granu-
lar material is measured and/or registered near the delive~
ring place transporting said granular material.

2. Means for measuring the water content in granular
material according to the method of the precading claim,
comprising a radiation source and a radiaticn detector which
detector detects the quantity of absorbed radiation by the
water in the mixture of water and granular mataerial, as the
water has a different absorption coefficient for a particu-
lar radiation than the granular material has.

3. A method of preparing a mixture oI sand having a
predetermined composition, comprising the following steps:

- separating the mixture into two or more classes of
sand, having a different grain sized;

- mixing the sand from two or mores classes;

- taking samples from the mixture of two or more
classes;

- separating the samples into sand of two or more
predetermined classes; |

- determining the gquantity of sand in each class;

- automatically controlling, in a feed back loop,
the supply of sand from the classes to the mixture of which
the composition is to be controlled.

4. A passive mixing unit for granul
example sand, provided with at least two pai:s of s
constructions disposed one above the other, which pairs are
mutually rotated through 90°.

5. A passive mixing unit of claim 4, in which three
pairs of slatted constructions are disposed one abcve the
other.
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