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a mxing unit,
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An installation for extracting gragular material in
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a mixing unit, and means cf measuring the water ccn!
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of granular materia

At present granular material, esgecially sané, i

s
the place c¢f further

«r

processecd and seperated into classes a
processing cf such ¢granular matarial. .

2 US patent 2.587.531 sampling cf sand and secera-
tion thersafter intc classes is disclcssd.

[
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 inveation provides a passive
mixing unit for thoroughly mixing granular matarial, which
uses little power and reguires little service, as the mizxing
unit has no moving parts whatsocever.

' 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.

'
t

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
clearified at reading the anne
embodiments of the gresent
which is referred to the anne

view of an installation acco

igure 2 a diagjéﬁw”“
lation of figure 1; v
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‘At present granular material, especially sand, is processedT%gq;g ?kggRemamd
into classes at the place of further processing of such granu‘ H.Il

1n US patent 2.587.531 sanpling of sand and sepera- tion there '

cl asses i s disclosed. US patent 3.631.337 and 4.262

to drying of granular material. =2+t is an object of the present

I nvention to inprove upon the nentioned prior art. It is another

object to provide an installation for the extracthp of granul ar_ material,
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whi ch delivers such grglgu~- 3 a schematic view detail
2;
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figure a perspective view, partly broksn-away o
detail Iv of figure 2;

S figure S a perspective side view cf detail v of
figure 4; . -
figure 6 detail VI of figurs 4;
figure 7 detail VII cf figure §;
figure 8 detail VIII of fl,dre 5; and
10 figure 9 a visualized registration of the ccmgesit-
ion of a mixture of granular material.

, An installation 1 (figure 1) fecr
sand from a sand pit 2, according to the present invention is
preferably provided with floats 3, such that the installation
15 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

with the aid of winches mounted on bcard ané lines to ke

brought cut to the shore. The positicn of the installaticn
20 can in scme situations be dependant on the scort of sané or
gravel resgquired, although this generally varies little or not

e
at all over the bed of the sand pit 2. Sand and gravel can be
carried cff by barges 4, S resp.
ii' A stream of granualar materizl, in the illustraiad
25 embodiment sané and gravel, sucked up using a pump 7 through
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 with a
grain size betwe,“ 0 and 2 mm which is washed at washing unit
30 10. The coarse fraction is further classified in classifving
unit 11, whereby the gravel of grain size 5 to 200 mm is
carried off for example by barge to a gravel grecessing in-

(
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o

stallation. The remaining fraction with a grain size of 2

[
Q
(a1

5 mm is stored, passing thrcugh a wasn;nc unit 12, stered

35 example in two silos 13.
Through the washing rrocess (10), a fraction of
grainsize from ¢ to 2 mm is separated cuk, which is stcored



nular material in a desired conposition to a t?aﬁ§66?f”heans for
transporting said granular material. shéwHaéBe‘e ap!aeeﬂ

i nvention provides a passive mxing unit for thor granular
material, which uses little power and requires | |m as t he

m xing unit has no noving parts what soeves3-

s preferred t hat

the m xing unit

Is conbined with the installation according to claiml1, as

this mxing unit provides thorough m xing,

whi ch is required before taking
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thoh'provides the exact content of so-called "dry material" of the m xture

‘wat er and grEhuShget NHEPARY t herefor the value of this mxture.
Further featur and details will be clearified at reading the
annexed descri i enbodi mrents of the present invention are

di sclosed and in which is referred to the-sannexed drawi ng, in which show
figure 1 a perspective and schematic helicopter view of an installation
according to the present invention; ~ figure 2 a diagram of the
oper ati on of Wi igstéd iagaticom 82 fisgdicer lexample provided witl infrared
elements fcr drying the granular material, in this case

r 32 cato slc

sand. The sand passes out of the drye nts silczing sieves
33-38, wnhich can be set iatc vibration and ars ccusled to

S similarly vibratable chutes 39-44. The sisvss 33-12 have

successively narrcwer mesh

sizes of the sieves 33-38 are preferably such t
i!. is distributed over the weighing elements 435-3C in nermalized
classes. Said classes covering a different size rance, than
those stcckad in the silos 13, 15, 22 ané 24. This sané in
15 normelized classes is, as menticned abecve, ¢ grsat imper-
tance tc the concrete industrv.
Connected to the ccnitrcl unit 51 is alsc a measur-

ing unit 352 for determining the moisture csatant of the sand

b

ni
that is likewise extracted by means of tzs sampling davices 29

20 and carried intc the measuring unit via copduit $3. Ia this

available to the contrel unit SL v
cuantity of dry substance per sample is destsrmined.
28 The measuring unit 32 compris

25 neutron scurzce S5 and a radiation detectcr 55, which detacts
the quantity cf nesutrecn radiatic r
molecules iz the sand/water mixht
sand (arrcew 57) will generally
under the auvtematic contr

30 readings cI the previously m c
dosing belts is alsc of importance in this raszect. It is
noted that the measuring unit for detsrminizg the meisturs
content can be embcdied in different forms. A radiaticn
sourca and a radiation de

35 embcdiment,

ably tiltazle, so that thev can ke
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gure 3 a schematic view of detail Ill of figure 2;

Il

into a trough 59 wnich can be flusihed by means ¢I 2 fiusiing
pile 60.
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ior to the bringing of the sandé Zrcm tize silcs
13, 15, 22 and 24 onto the ccnveycr 25 (
ranular material is prefer 2
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unit 61, which comprises ti
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slatted coastructions 62, 83, 64, 835, 84, &7 sucgsszivs sSair

being rotatsd thrcugh S0° relative tc ¢

~ - Era ki -
ner. Ths granu-

€

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

sibly impinging upcn deflectcr 68, dcwnwards teiwesn siais

62, 63, 64, 65 and 66, 6 a v
e

7 C
26, whereas has been found in practical tesis - a (virtually)
-

gaps S through which the sané can fall downward and wii
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preferably éispesed in a plane transverse te the di:ectiCﬂ'of

71 and the retreating parts 72 and 73 resgective
units 62 andé 63.

fall, are repeatedly left oren tetween projecting slats 70
1

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 boticm par
unit 61 (figure 4) is mounted through angls memper $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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. figure 5 a perspective side view of detail V of figure 4; he
of figure 4, figure 7 detail VI of H

———

figure 4 a perspective view, partly broken-away of detail“kv~of~%rgure~2““~““

6 detail Vi

figure 8 detail VIIl of figure 5; and figure 9 a VI
registration of the composit- ion of a mi.gture of granul ar

ef Has éeeg ﬁe aced

An installation 1 (figure 1) for the extraction of sand froma sand p|t 2,
according to the present invention is preferably provided with floats 3,
such that theriessind laxt ithe standard diameter 2 mm f£alls cutside the pre-
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set range, so that the valve of silo 15 has to ke adiusted
either by hand or automatically.

A barge czlling at the installaticn acccriing ta
the inventicn preferably delivers a card or Xay, ctregrammed
for example by a concrete manufacturer, whick card cr ksv is
inserted iato the cecntrel unit 51, wnich in tura éelivers
sand in the ccmposition rescognizable by tze contrsl unit in
that card cr kay.

This autcomatically controlled installatisca is the
prefered emtcdiment of the pressent inveatic
means of the visualized readings of figure 9, disccsed naar
the operator of the installation, where alsc the creratizg

s
or the remote contrcl ars previded, the

h

buttons cr handles

remote contzol can also be achievad by the cperatsor manualls

The present inventicn is not restrictad tc a fiocat-
ing installaticn, since in certa circumstancas a construct-
ion on the shore will prove quits fesasible.

Tor the gurposes of calitraticn, fracticns cf a

known grain size can be passed through the installaticn in
both a dry and a wet ccnditicn. By this means the saxmzgling

d—
fa 3¢
®

[ 1

unit, iltering unit and the moisture ccntent unit caz be

accurately cali

brated.
Summarizing in other word
provides an apparatus fcr gathering and delivering & con-

ing means for gathering
sagrting the gathered mat
feeding means for feeding amocunts cf granu
said fractions to a mixing means, mixing means for mixing th
amcunts of granular material cf said fracticas into a mixture
aof granular material, sampl
said mixtures, separating means for se

intao predete:mined gorticns, determining means for dstsrmin-
ing the quantity of granular in s T

cperatively connected witn said &



1 can easily be noved (e.g. with the aid of a tugboat. not shown) through
the hole of the sand pit 2, as indicated by 1Th|s{5!n®lblasa ﬂr'Raplﬁeedmverm

the installation takes place with the aid of w
lines to be brought out to the shore. The gosit
in some situations be dependant on the sort of san or grave
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n board and
allation can

required,

al though this generally varies little or not at all over the bed of the
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10 prLSLng, sorting a mixture
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C
lity of fractions, supplying

cf grarhlar material at saié aresa, taking samples ¢ the
i

mixed granular material, saparzating
1S termined gor

io;
rial in said pcrticns, and ccntrolling e suscply of granula-
c

ted matarial tc said area in accaordan

tion.

20 gathering and deliv
material comprising, gath
gathered matgrial into a plurality of £racticns
amounts of ¢granular materi a

=0

s
é mixing the amcunts of granular materi
25 mixturs of granular materi
separating said samples into preceter:

2o empmamd
e inggd TCrTi
. : ) e = 9 T3 T~
mining tae cuantity of graanular material iz said
= =
contrcolling the fee ;

30 portions to provide a controlled ccocmpesiticn of
ol a

tion to a %tran
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material, and delivering th
1S

35 passive mixing unit for granular material suck a
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8 into a fraction with a grain size betwee
bunkered in bunker 9, and a fraction with
whi ch is washed at washing unit 10. The co
classified in classifying unit 11, whereby
200 mmis carried off for exanple by barge
stallation. The remaining fraction with~
stored, passing through a washing unit 12,

13. Thr, h
0to2 mmi E°§é{}§r“ gt §?ﬂ°§u‘?c %‘?%ﬁ%@?gt 3:“«(3

for deflect

v S

ting granular material

n 2 and 200 nm (gravel) which is
a grain size between 0 and 2 nmm
arse fraction is further

the gravel of grain size 5to

to a gravel processing in-

grain size of 2to 5 mMis

stored for exanple in two silos
dl%)fsb Jdactlon of;.qral Déhée from

e e ey
falling

influencs of gravity, said deflecting perticas defining at
the lower portions therecf ogenings t;rcugh which granular
S material can fall downwardly, second deflescting means

supported cn said support means beneath said first deflecting -
means, said seccndé deflecting means including first and

second deflecting portions slcping dewnwardly in thizi and
fourth dirsctions different £rom said first and second

10 directicns for deflecting granular material fal therscn

o
rei

ing porticns of said seccnd

lower portions thereof openings through which granular

rial can fall downwardly.

" i

‘=flecting means cefining
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-3- " after an elevator dewatering treatnment unit 14 in a silo 15. A
fraction with a grain size of 0 to 0.5 mmis separated inte~ -~ - R

* 0 A
* C L M S *

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.

5 2. Means for measuring the water cocntent 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

i.. 10 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 fcllowing steps:

- separating the mixture into two or more classes of

15 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

20 predetermined classes;

- determining the gquantity of sand in each class;

Q - 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.

25 4. A passive mixing unit for granular material for
example sand, provided with at least two pairs of sla
constructions disposed one above the other, which pairs are
mutually rotated through 90°.

5. A passive mixing unit of claim 4, in which three

30 pairs of slatted constructions are disposed one abecve the
other.
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two fractions in a process through fluidization tanks 16, a punp 17 and
fluidization tanks 18; the one fraction (with a grain size of 0 to 0.25 mm
is stored via a punp 19, fluidi- zation tanks 20 and dewatering screen 21
inasilo 22, while the fraction with a grain size of 0.25 to 0.5 mmis

stored via a dewatering screen 23 in a silo 24. Not shown dosi ng
conveyors equi pped with weight neters are arranged between the m xer unit
25 and the silos 13, 15, 22 and 24. ABSTRAQY sil os 13, 15, 22 and 24

are each provided with a renptely controll able valve so that a stream of
sand of the appropriate class can be transferred at a greater or |esser

This Sheet Has Been Replaced
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rate through m xing unit 25 and conveyor 26 into a barge 27. It
has been found, particularly in the concrete industry, that it is of very
great inportance to know t he exact conposition of the sand which is
supplied to the manu- facturing process - the failure rate in the hardening
of pre- fabricated concrete conponﬁmts may for exanple be 10% which can be
blamed to a | arge extent on an unsuis abl e and unknown conposition of the
sand; according to the present invention it beconmes possible to establish

t he conposition of the granular material to be deposited in the barge 27 as
required by the manufacturer, and thus to allow the conposition of the
material to be determ ned by the end user, dem nishing the

This Sheet Has Been Replaced
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I nfl uence of deal ers who see no advantage in delivering sand of exactly

defi ned conposition. In the case of sand, the predictability of
the strength and quality of concrete nade with the sand is hence accurately
det er m ned. To that end, the installation 1 is provided with

sanpling nmeans (figure 3). A hannerfsanpllng device 29 takes a sanple of
granular material froma belt convé%br 91 by nmeans of scoops or buckets
nounted on a continually or inter- mttently rotating shaft 30, the sanple
being transferred via a conduit 31 and dried in a drying unit 32, while a
| arge part of the material is carried off via conduit 53. Dr g

5-200mm

- D

FIG. 2
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u‘ni't “or drying drum 32 is for exanple provided with infrared

29 Ve
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el enent’s for drying the granular nmaterial, in this case sand. The sand
passes out of the dryer 32 onto sloping sieves 33-38, which can be set into

33-38 have successively n

vi bration and are coupled tp simlar
4 ower ez

arrives at wei ghi ng neans 50 wf¥s "'ﬁJ

wei ghi ng neans 45. At nonents

vi brat abl e chutes 39-44. The sieves

| ¢hat the finest sand

nd gra%@s arrive at

il trol funit 51, for

pl l egted in the wei ghing

3-38 are preferably such

ents 45-50 in normalized

;g%jfﬁﬁan
/i
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ol

those stocked in the silos 13, 15, 22 and 24. This sand in nornalized
classes is, as nentioned above, of great inpor- tance to the concrete

i ndustry. Connected to the control unit 51 is also a nmeasur- ing
unit 52 for determ ning the noisture.gontent of the sand that is |ikew se
extracted by neans of, the sanpling d ce 29 and carried into the neasuring
unit via condujt—5 this manner a value for the water caontent of the
sand becones dyai 4, sb that the

abke 10 the control unit 51 via a line
quantity of drk/fi-stan»‘ r sanple is determ neds N measuri ng
unit 52 conpriffes preferabi\a—neutron source 55 3Nd/a xadi ati~egl det ect or
56, which det®gts (< R 7 M >
) < \ | - ” ll K /\
o~ / »

.\
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AT AT WoSL37-C O SR ' g
, néutren Fadi ati on absor bed by the/mater nDIecuIes in, the 8.

szl

ernf rénthylounder.4.he aut omatic control. of the contsr ol | uni-tsge.
readinge ei,the ﬁtevlously nentloned m5|gﬁt neters. on-theg. dos;ng -
‘i's noted that the neasurlng

fbr deter ‘nrnglthe nnlsture content can be enbodi ed in diffgf

forms. A radiation sog Ee and-a- +adi ati on det ectorgr a neasurlng unrt;Lntm“J
embodi nméht FAE5A n

anot her

tafloncfon eigar i IEamdysr meterial

Buckets 58 sfpriedeteenghedgcompdsi tiorb0 rithiod efsdng ahby thktabletisw, t hat
they can be (%UEQKEEbCéh£¥2 §Hgnﬁégks of measuring the water content

of granular material.

At present granular material, especially sand, is

processed and seperated into classes at the place of further

processing of such granular material.

In US pateat 2.587.531 sampling of sand and sepera-
tion thereafter into classes is disclosed.

US patent 3.631.337 and 4.262.429 relates to drying

of granular material.

It is an object of the present invention to improve
upon the mentiocned prior art.

It is another object to provide an installation for
the extraction of granular material, which delivers such gra-
nular material in a desired composition to a transport means
for transporting said granular material.

Further the present invention provides a passive
mixing unit for thoroughly mixing granular material, which

~uses little power and requires little service, as the mixing

unit has no moving parts whatsoever.
' It is preferred that the mixing unit is combined

‘with the installation according to claim 1, as this mixing

unit provides thorough mixing, which is required before
taking samples of said mixture. -

Further the present invention provides a method and
means for measuring the water content in granular material,
which provides the exact content of so-called "dry material™
of the mixture water and granular material and therefor the
value of this mixture.

Further features, advantages and details will be
clearified at reading the annexed description, in which -
embodiments of the present invention are disclosed and in

"which is referred to the annexed drawing, in which show:

figure 1 a perspective and schematic helicopter
view of an installation according to the present invention;

figure 2 a diagram of the operation of the instal-
lation of figure 1;

Datéi ¢ D1 DEC %6 .

“The- diischarge.of the sand (afrow 57) will general Ly <.
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into a trough 59 which can be flushed by neans of a flushing

-2~

figure 3 a schematic view of detail III of figure
2; |

figure 4 a perspective view, partly broken-away of
detail IV of figure 2;

figure 5 a perspective side view of detail V of
figure 4;

figure 6 detail VI of figure 4;

figure 7 detail VII of figure 5;

figure 8 detail VIII of figure 5; and

figure 9 a visualized registration of the composit-
ion of a mixture of granular material.

aAn installation 1 (figure 1) for the extraction of
sand from a sand pit 2, according to the present invention is
preferably provided with floats 3, such that the installation
1 can easily be moved (e.g. with the aid of a tugboat, not
shown) through the hole of the sand pit 2, as indicated by
1'; preferably, the movement of the installation takes place
with the aid of winches mounted on board and lines to be
brought out to the shore. The position of the installation
can in some situations be dependant on the sort of sand or
gravel required, although this generally varies little or not
at all over the bed of the sand pit 2. Sand and gravel can be
carried off by barges 4, 5 resp. '

_ A stream of granualar material, in the illustrated
embodiment sand and gravel, sucked up using a pump 7 through
a suction orifice 6 (figure 2), is separated by a classifier
8 into a fraction with a grain size between 2 and 200 mm
(gravel) which is bunkered in bunker 9, and a fraction with a
grain size between 0 and 2 mm which is washed at washing unit
10. The coarse fraction is further classified in classifying
unit 11, whereby the gravel of grain size § to 200 mm is
carried off for example by barge to a gravel processing in-
stallation. The remaining fraction with a grain size of 2 to
5 mm is stored, passing through a washing unit 12, stored for
example in two silos 13.

Through the washing process (10); a fraction of
grainsize from 0 to 2 mm is separated out, which is 'stored

This is the replacement shest

71 DEC 1%
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pile 60. Prior to the bringing of the sand fromthe silos 13, 15,
22 and 24 onto the conveyor 26 (figures 2, 4), the granular material is
preferably carried into a passive mXxing unit 61, which conprises three
pairs of interpenetrating slatted constggctlons 62, 63, 64, 65, 66, 67
successive pairs being rotated through [err] relatlve to one another. The
granu- lar material or sand supplied via arrow F falls, after pos- sibly

| pi ngi ng ug&&eqe%hee&eca§§r d&M@M@E bﬁk%ﬂﬁ@n&'%h&tGEA 683, a64k1651§nd 66,
67, and arrlves |na conve ) as S _been found_in ctica
tests - a (W rHEGSEEPT %6F€I%t%r %ﬁgg] aplg gmfﬁécFF8ﬁ§at§dob? ned.
two fractions in a process through fluidization tanks 16, a
pump 17 and fluidization tanks 18; the one fraction (with a
grain size of 0 to 0.25 mm) is stored via a pump 19, fluidi-
zation tanks 20 and dewatering screen 21 in a silo 22, while
the fraction with a grain size of 0.25 to 0.5 mm is stored
via a dewatering screen 23 in a silo 24.

Not shown dosing conveyocs equipped with weight
meters are arranged between the mixer unit 25 and the silos
13, 15, 22 and 24.

The silos 13, 15, 22 and 24 are each provided with
a remotely controllable valve so that a stream of sand of the
appropriate class can be transferred at a greater or lesser
rate through mixing unit 25 and conveyor 26 into a barge 27.

It has been found, particularly in the concrete
industry, that it is of very great importance to know the
exact composition of the sand which is supplied to the manu-
facturing process - the failure rate in the hardening of pre-
fabricated concrete components may for example be 10%, which
can be blamed to a large extent on an unsuitable and unknown
composition of the sand; according to the present invention
it becomes possible to establish the composition of the
granular material to be deposited in the barge 27 as required
by the manufacturer, and thus to allow the composition of the
material to be determined by the end user, deminishing the
influence of dealers who see no advantage in delivering sand
of exactly defined composition.

In the case of sand, the predictability of the
strength and quality of concrete made with the sand is hence

“accurately determined. |

_To that end, the installation 1 is provided with
sampling means (figure 3). A hammer sampling device 29 takes
a sample of granular material from a belt conveybr'Ql by
means of scoops or buckets mounted on a continually or inter-
mittently rotating shaft 30, the sample being transferred via
2 conduit 31 and dried in a drying unit 32, while a large
Part of the material is carried off via conduit 53. Drying
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In greater detail (figure 5), it can be seen that gaps S through which the
sand can fall downward and which are preferably disposed in a plane

transverse to the direction of fall, are repeatedly |eft open between
projecting slats 70, 71 and the retreatlng parts 72 and 73 respectively of
slat units 62 and 63. As can B seen fromthe details in figures
6, 7 and 8, the slat units 62, 63 and therefore the nixing unit 61 are
easily renewabl e, gince t I | 5 ,Ca I| It 9 t 72
after a p|ecétoPrfaéxfggegggﬁe?%aFg g fas Qa l dét ache ron1p|n 74;

slat units ngands620re@thﬁgatbénﬁﬁﬁn§&E§om@tﬁéﬂaiB ind %xF%ﬁ?support
bars 94 “thh arfne sand passes out of the dryer 32 onto sloping sieves

33-38, which can be set into vibration and are coupled to
similarly vibratable chutes 39-44. The sieves 33-38 have
successively narrower mesh sizes, so that the finest sand
;rrives at weighing means 50 while the corsest sand grains
arrive at weighing means 45. At moments determined by a con-
trol unit 51, for example a computer control, the quantity of
sand collected in the weighing means 45-50 is weighed. Mesh
sizes of the sieves 33-38 are preferably such that the sand
is disfributed over the weighing elements 45-50 in normalized
classes. Said classes covering a different size range, than
those stocked in the silos 13, 15, 22 and 24. This sand in
normalized classes is, as mentioned above, of great impor-
tance to the concrete industry.

Connected to the control unit 51 is also-a measur-
ing unit 52 for determining the moisture content of the sand
that is likewise extracted by means of the sampling device 29
and carried into the measuring unit via conduit 53. In this
manner a value for the water content of the sand becomes
available to the control unit 51 via a line 54, so that the
quantity of dry substance per sample is determined.

The measuring unit 52 comprises preferably a
neutron source 55 and a radiation detector 56, which detects
the quantity of neutron radiation absorbed by the water
molecules in the sand/water mixture. The discharge of the
sand (arrow 57) will generally take place intermittently
under the automatic control of the control unit 51. The
readings of the previously mentioned weight meters on the
dosing belts is also of importance in this respect. It is
noted that the'measuring unit for determining the moisture
content can be embodied in different forms. A radiation
Source and a radiation detectoror a measuring unit in another
embodiment, can e.g. be arranged near conveyor 91.

Buckets 58 of the weighing units 45-50 are prefer-
ably tiltable, so that they can be (automatically) emptied
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provi ded at one end with a plate 76 (figure 8) and at the other with a
Split pin 77. The bottompart 78 of the mxing unit 61 (figure 4) is
nmount ed t hrough angl e nenber 92 and angl e pi eces 93 by neans of bolts 79.
Finally figure 9 illustrates the conposition of the readi ngs obtai ned using
t he above-described sanpling pro- cess.~Sthe nornalized grain size classes
are: larger than 4 mm 2-4 mMm 1-2 nm 0.5-1 mm 0.25-0.5 mmand finer than

R s e S ITTER S Sl i R S e A
colums inghilgurs®.9. The different- |y coloured colum 90 indicates that
the quantity of SandPrior to the bringing of the sand from the silos
13, 15, 22 and 24 onto the conveyor 26 (figures 2, 4), the
granular material is preferably carried into a passive mixing
unit 61, which comprises three pairs of interpenetrating
slatted constructions 62, 63, 64, 65, 66, 67 successive pairs
being rotated through 90° relative to one another. The granu-
lar material or sand supplied via arrow F falls, after pos-
sibly impinging upon deflector 68, downwards between slats
62, 63, 64, 65 and 66, 67, and arrives finally on conveyor
26, whereas has been found in practical tests - a (virtually)
complete mixing of the various fractions is obtained.

In greater detail (figure 5), it can be seen that
gaps S through which the sand can fall downward and which are
preferably disposed in a plane transverse to the direction of
fall, are repeatedly left open between projecting slats 70,
71 and the retreating parts 72 and 73 respectively of slat
units 62 and 63. | |

As can be seen from the details in figures 6, 7 and
8, the slat units 62, 63 and therefore the mixing unit 61 are
easily renewable, since the slat units can be lifted away
from a support 72 after a piece of flexible material 73 has
been detached from pin 74; the slat units 63 and 62 rest on a
common support bar 75, and also on support bars 94 which are
provided at one end with a plate 76 (figure 8) and at the .
other with a split pin 77. The bottom part 78 of the mixing.
unit 61 (figure 4) is mounted through'angle member 92 and
angle pieces 93 by means of bolts 79. |

Finally figure 9 illustrates the composition of the
readings obtained using the above-described sampling pro-
cess. The normalized grain size classes are: larger than 4
mm, 2-4 mm, 1-2 mm, 0.5-1 mm, 0.25-0.5 mm and finer than 0.25
mm. The preset boundary values between which the respective
fractions must be situated are indicated by the bars on the
left of the corresponding columns in figure 9. The different-
ly coloured column 90 indicates that the quantity of sand
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- 6- present at the standard dianmeter 2 mmfalls outside the pre-

-6

present at the standard diameter 2 mm falls outside the pre-
set range, so that the valve of silo 15 has to be adjusted
either by hand or automatically.

A barge calling at the installation according to
the invention preferably delivers a card or key, programmed
for example by a concrete manufacturer, which card or key is
inserted into the control unit 51, which in turn delivers
sand in the composition recognizable by the control unit in
that card or key.

This automatically controlled installation is the
prefered embodiment of the present invention. However by
means of the visualized readings of figure 9, disposed near
the operator of the installation, where also the operating
buttons or handles for the remote control are provided, the
remote control can also be achieved by the operator manually
with a certain accuracy.

The present invention is not restricted to a float-
ing installation, since in certain circumstances a construct-
ion on the shore will prove quite feasible. _

For the purposes of calibration, fractions of a
known grain size can be passed through the installation in
both a dry and a wet condition. By this means the sampling
unit, the filtering unit and the moisture content unit can be
accurately calibrated.

Summarizing in other words the present invention
provides an apparatus for gathering and delivering a con-
trolled composition of granular material comprising, gather-
ing means for gathering granular material, sorting means for
sorting the gathered material into a plurality of fractions,
feeding means for feeding amounts of granular material of
said fractions to a mixing means, mixing means for mixing the
amounts of granular material of said fractions into a mixture
of granular material, sampling means for'taking samples of
said mixture, separating means for separating said samples
into predetermined portions, determining means for determin-
ing the quantity of granular in said portions, control means
.operatively connected with said determining means and said
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set range, so that the valve of silo 15 has to be adjusted either by hand
or automatically. A barge calling at the installation according
to the invention preferably delivers a card or key, programmed for exanple
by a concrete manufacturer, which card or key is inserted into the control
unit 51, which in turn delivers sand i n—t’/lte conposition recogni zabl e by the
control unit in that card or key. This automatically controlled

by’ meane. of ZeREL0PSURPRE choF e BIRRGELIAE oo SIOUHEE S BT L Th VBT at or
of the instaibhdtifed, fwbmr sadlisfrabeiopsr dni B¢cordance with the quantity
of granular material in said portions to provide a controlled
composition of granular material, and delivery means for de-
livering the mixture of controlled composition to a transport
means for transporting the mixture to a remote location for
further processing.

Further the present invention provides a method of
preparing a controlled composition of granular material com-
prising, sorting a mixture of granular material into a plura-
lity of fractions, supplying amounts of éranular material of
‘a plurélity of said fractions to an area, mixing the amounts
of granular material at said area, taking samples of the
mixed granular material, separating said samples into prede-
termined portions, determining the quantity of granular mate-
rial in said portions, and controlling the supply of granula-
ted material to said area in accordance with said determina-
tion.

The present invention also provides a method of
géthering and delivering a controlled composition of granular
material comprising, gathering granular material, sorting the
gathered material into a plurality of fractions, feeding
amounts of granular material of said fractions to an area,
mixing the amounts of granular material at said area into a
mixture of granular material, taking samples of said mixture,
separating said samples into predetermined portions, deter-
mining the quantity of granular material in said. portions,
controlling the feeding of said amounts of granular material
in accordance with the quantity of granular material in said
portions to provide a controlled composition of granular
material, and delivering the mixture of controlled composi-
tion to a transport means for transporting the mixture to a
remote location for further processing.

Furthermore the present invention provides a
passive mixing unit for granular material such as sand com-
prising, support means, first deflecting means supported on
said support means and including first and second deflecting

This i3 the raplacement shees



buttons-or handles for the renote control are provided, the renote control
can al so be achieved by the operator manually with a certain accuracy.

The present invention is not restricted to a float- ing installation, since
in certain circunmstances a construct- ion on the shore will prove quite

f easi bl e. For the purposes of calibration, fractions of a known
grain size can be passed through the ingtallation in both a dry and a wet
condition. By this neans the sanpling unit, the filtering unit and the

noi sture content unit can be accurately calibrated. Sunmmari zi ng

in other WBBQEiEHE Bi8pEAL LRVAREAly in first and second directions
for deflecting granular material falling thereon under the
influence of gravity, said deflecting portions defining at
the lower portioné thereof openings through which granular
material can fall downwardly, second deflecting means
supported on said support means beneath said first deflecting
means, said second deflecting means including first and
second deflecting portions sloping'downwardly in third and
féurth directions different from said first and second
directions for deflecting granular material falling thereon
under the influence of gravity, the first and second deflect-
ing poftions of said sécond-deflecting means defining at the
lower portions thereof openings through which granular mate-
rial can fall downwardly.
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provi des an apparatus for gathering and delivering a con- trolled
conposition of granular material conprising, gather- ing neans for
gathering granular material, sorting nmeans for sorting the gathered
material into a plurality of fractions, feeding neans for—feedimng amounts

of granular material of said fractions to a m xing MBRRShebinds e REpISckOr
m xi ng the ambunts of granular material- & =said fractio ] )| Wjur e of
granular material, sanpling nmeans for taking sanples of [‘EHNHIHH mul
separating nmeans for separating said sanples into prede

determining nmeans for determin- ing t f&MMhtity of granular in said

portions, control neans operatively connected with said determ ni ng neans
and said

ons,

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 preceding claim,

. comprising & radiation source and a radiation detector which
detector detects the quantity of absorbed radiation by the
water in the mixture of water and granular material, 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 of 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 more classes;

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

- separating the samples into sand of two or more
_predetermined classes; _

- determining the quantity of sand in each class;

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

4. A passive mixing unit for granular material for
example sand, provided with at least two pairs of slatted
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 above the
other.
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feeding neans for controlling the amounts of granul ar nate-

- 10 -

AN INSTALLATION FOR EXTRACTING GRANULAR MATERIAL IN
A PREDETERMINED COMPOSITION, METHOD USING THAT
 INSTALLATION, A MIXING UNIT, AND MEANS OF MEASURING
THE WATER CONTENT OF GRANULAR MATERIAL

ABSTRACT

A method of delivering granular material to
transporting means, in which the water content in the
granular material is measured and/or registered near the
delivering place transporting said granular material.

FIGURE 1.
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rial fed fromsaid fractions in accordance with the quantity of granular
material in said portions to provide a controlled conposition of granular
material, and delivery nmeans for de- livering the m xture of controlled
conposition to a transport nmeans for transporting the m xture to a renote

| ocation for further processing. -1 Further the present invention
provi des a nethod of preparing a controll éd conposition of granul ar
material com prising, sorting a mxture of granular nmaterial into a plura-
lity of fractions, supplying anobunts of granular material of a plurality of
said fractions to an area, mxing the amounts of granular material at said
area, taking sanples of the
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m xed granul ar material, separating said sanples into prede- term ned
portions, determning the quantity of granular mate- rial in said portions,
and controlling the supply of granula- ted material to said area in
accordance with said determna- tion. ‘The present ‘i nvention al so
provi des a nmethod of gathering and delivering a controlled conposition of
granul ar material conprising, gathering @ anular material, sorting the
gathered material into a plurality of fractions, feeding anounts of
granul ar material of said fractions to an area, m xing the anounts of
granul ar material at said area into a m xture of granular material, taking
sanpl es of said m xture,

5-200mm
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separating said sanples into predeterm ned portions, deter- mning the
gquantity of granular material in said portions, controlling the feeding of
said amounts of granular nmaterial in accordance with the quantity of
granular material in said portions to provide a controlled conposition of
granular material, and delivering the m xture of controlled conposi- tion
to a transport neans for transporting t-h& m xture to a renote |ocation for
further processing. Furthernore the pr §ent i nvgntion provides a
passive mxing unit for granular material such a \Fand cgm3Pri si ng,
support neans, first deflecting means supported onysaj nfgpéort means and
I ncluding first and second defl ecting Cl
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portions sloping dowmmwardly in first and second directions for deflecting
granular material falling thereon under the influence of gravity, said

defl ecting portions defining at the | ower portions thereof openings through
whi ch granul ar material can fall downwardly, second deflecting neans
supported on said support neans beneath said first deflecting nmeans, said
second defl ecting neans including first- @and second defl ecting portions

sl oping downwardly in third and fourth directions different fromsaid first
and second directions for deflecting granular material falling thereon

under the ianuenca gt ygravity, the first and second defl gCt-
i |
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. . . ) . .. . UOst37 -6 Zrerd
I ng, portions of said second deflecting neans defining-at the | ower portions

t hereof openings through which granular mate- rial can fall downwardly.

s Sheet Has Been Replaced
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1. A method of delivering granular material to

A

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 preceding claim,

. comprising a radiation source and a radiation detector which
detector detects the quantity of absorbed radiation by the
water in the mixture of water and granular material, 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 of 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 more classes;

- taking'samples_froﬁ the mixture of two or more,
classes; ' '

;'separating.the saﬁples into sand of two or more
predetermined classes; )

~ determining the quantity 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 granular material for
example sand, provided with at least two pairs of slatted
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 above the
other.
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CLAIM

6. A method for extracting granular material, com=

Prising the following steps: o '

= sucking or scooping up granular material;

= sorting of said material into two or more
classes of grain size; _

= storing of said classes of material in
storing tanks or storing silos;

- mixing into a mixture of granular material of
the granular material of the different classes;

= taking samples from the mixture;

~ separating of this samples in predetermined
classes; e.g. normalized classes;

- determining, for examble by weighing of the
quantity present in each class of granular ﬁétérial;

- registrating of said'quantities of each
class; and

- remote'controiling of the quantities to be.
supplied to the mixture dependent on the sampling, for
giving the mixture to bé*%ranspcrted a defined
composition. |

[UAMAMIER - T s e ropiocement sheer
* [« L M H *

Date: « 4 ROV 1997



ring place transporting said granular material . 2. Mean&rt =’
measuring the water content in granular material according to the nmethod of
the preceding claim conprising a radiation source and a radi ati on detector
whi ch detector detects the quantity of absorbed radi ation_ by the_water_.in
the m xture of water and granular material, as the water has a different

absorption coefficient for a particu-lar radi ati on THigapegtzas pced
mat eri al has. 3. A nethod of p[eagg ng a mxtu H ing a
predet erm ned conposition, conprising the follow ng st

separating the mxture into two or nore classes of 'sand, having a different
grain sized;

[}
I
:
E
I

6. A method for extracting granular material, com-

prising the following steps: . '

- sucking or scooping up granular material;

- sorting of sald material into two or more
classes of grain size;

- storing of said classes of material in
storing tanks or storing siles;

~ mixing into a mixture of granular material of
the granular material of the different classes;

- taking samples from the mixture;

= saparating of this samples in predetermined
classes; e.g. normalized classes;

- determining, for example by weighing of the
gquantity present in each class of granﬁlar'ﬁétérial;-

~ registrating of said'quantities of each
claseg; and

.~ remote controlling of the quantities to be
supplied to the mixture dependent on the sampling, for
giving the mixture to be-transported a défined
composition. ' :
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-.mxing the sand fromtwo or nore classes - taklng sanpl es from
the mxture of two or nore cl asses; T S aiing.the sanples into
sand of two or nore predeterm ned classes de erﬁknlng t he
quantity of sand in each class; - autonatleélﬁv controlling, in a
feed back | oop, the supply of sand fromthe classes to the nmixture of which
the conposition is to be controlled._ 17 _ 4. A passive mxing unit for

_-granular material for exanple sand, provided with at |east two pairs of

slatted constructions di sposed one above the other, which pairs are

AN INSTALLATION FOR EXTRACTING GRANULAR MATERIAL IN
A PREDETERMINED COMPOSITION, METHOD USING THAT
INSTALLATION, A MIXING UNIT, AND MEANS OF MEASURING
THE WATER CONTENT OF GRANULAR MATERIAL

ABSTRACT

e ' .A method of delivering granular material to
transpo%ting means, in which the water content in the
granular material is measured and/or registered near the
delivering place transporting said granular material.

FIGURE 1.
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mutual ly rotated through 90[err].

4, in-which three pairs of slatted constructions are di sposed one above

ot her.

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 preceding claim,

- comprising & radiation source and a radiation detector which

detector detects the quantity of absorbed radiation by the
water in the mixture of water and granular material, 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 of 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 more classes;

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

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

- determining the quantity of sand in each class;

- automaticélly 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 granular material for
example sand, provided with at least two pairs of slatted
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 above the

other.

)
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AN INSTALLATION FOR EXTRACTING GRANULAR MATERIAL IN
A PREDETERMINED COMPOSITION, METHOD USING THAT
INSTALLATION, A MIXING UNIT, AND MEANS OF MEASURING
TEE WATER CONTENT OF GRANULAR MATERIAL

ABSTRACT

A method of delivering granular material to
transporting means, in which the water content in the
granular material is measured and/or registered near the
delivering place transporting said granular material.

FIGURE 1.
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