
--- -=-~ 

.• 

• 

• 

This Sheet Has Been Replaced 

1111111111111111111111111 

An installation for extracting grar.ula= material in 
a predetermined ccmposition, method using that installation, 

a mixing unit, and.means cf measu=ing the wate= ccnter.t 
of granular material. 

At present granular mate=ial, 
processed and seperated into classes at 
processing of such granular material. 

es~ecially sane, is 
place cf further 

In US patent 2.587.531 sampli~; c: sand ar.d sape=a-
5 tion thereafter into classes is disclosed. 

10 

, --::> 

US patent 3.631.337 and 4.262.429 relates to drying 
of granula= material. 

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

It is another object to provide an installation for 
the extraction of granular mate=ial, wh~ch delivers such gra­
nular material in a desired composition tc a trans~crt means 
for transporting said granular material. 

Further the present invention provides a passive 
mixing unit foi: thoi:oughly mi:<ing granular mate?:"ial, which 
uses little power and requires little se=vice, as the mixing 
unit has no moving parts whatsoeve=. 

:t is preferred that the mixing u~it is ccmbined 
with the installation according to clai:n l, as this m~:<i!lg 

20 unit provides thorough mixing, which is =eq'~i=ed cefore 
taking samples of said mixture. 

Further the present invention provides a methcd and 
means for measuring the water content in granula?:' material, 
which provides the e:<act content of sc-called "dry material" 

25 of the mixture water and granular material and therefor the 
value of this mixture. 

Further features, advantages and details will be 
clearified at readina the anne:<ed desc:?::"i~ticn, in which 

~ -
embodiments of the present inve.'.'lticn a=e disclosed and in 

30 which is referred to the annexed dra~ing, in which shew: 
figure l a pe:::-spective and scl':ema':ic heliccpter 

view of an installation according to t::.e present invention; 
figure 2 a 

lation of figure l; 
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figu=e 3 a schematic view cf detail III cf fi~~=e 

2; 

figure 4 a perspective view, partl7 broken-away of 
detail IV of figure 2; 

figure 4; 

figure 5 a perspective side view cf detail v of 

figure 
figure 

figure 

6 

7 

8 

detail 
detail 
detail 

VI of fig'~re 4; 

v-- cf figu:::-e ~ . ..i. J. .., I 

VIII of figure S; ar..d 

figure 9 a visualized registration of the ccm;csit­
ion of a mixture of granular material. 

An installation 1 (figure l) fer the ext=acticn of 
sand frcm 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 aid of a tug~oat, not 

shown) through the hole of the sand pit 2, as indicatec by 

l'; preferably, the movement of the installation takes place 
with the aid of winches mounted on board and lines to be 
brought cut to the shore. The position of tee installation 

20 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 c~~ by barges 4, 5 resp. 

~ A stream of granualar material, in the :1:~stra~ec 
25 embodiment sand and gravel, sucked up using a pump i ttrough 

a suction orifice 6 (figure 2), is separated by a class~fier 
8 into a fraction with a grain size between 2 and 200 m:" 
(gravel) which is bunkered in bunke~ 9, and a fraction w!tt a 
grain size between O and 2 mm which is washed at washing u~it 

30 10. The coarse fraction is further classified in classifying 
unit ll, whereby the gravel of grain size 5 to 200 rr.m is 
carried off fer example by barge to a gravel ;recessing i~­
stallation. The remaining fraction with a g=ai~ size of 2 to 
5 mm is stored, passing through a wasting unit 12, stc=ed ~or 

35 example in two silos 13. 
Through the washing process (10), a fraction cf 

grainsize from C to 2 mm is separated cut, wt~ch is stc=ec 
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after an e~evator dewatering treatment un~t 14 i~ a silc 15. 

A fraction with a grain size cf O to o.s r.~ is sepa=ated • .a.. J.n1..o 
two fracticns in a process through fluidizaticn tacks 15, a 
pump 17 and fluidizaticn tanks 18; t~e cne f=action (with a 

s grain size of a to 0.25 mm) is stored via a ~~mp 19, fluidi­

zation tanks 20 and dewatering screen 21 i~ a s:lo 22r ~hile 

the fracticn with a grain size of 0.25 tc O.S ~~is stc=ed 
via a cewate~ing screen 23 in a silo 24. 

Not shewn dosing conveyors eq:uip9e~ with weig~t 

10 meters between the mixer unit 25 silos 

15 

13, 15, 22 and 24 . 
The silos 13, 15, 22 and 24 are eac~ provided with 

a remotely controllable valve so that a st=eam of sa~d cf the 

appropriate class can be tracsferred at a greater or lesser 
rate thrcuqh mixing unit 25 ar..d ccnveyor 25 i.r:tc a i:::arge 27. 

!t has been fau_~d, particularly in the c~ncrete 
industry; t~at it is of very great importance ta know the 

exact composition of the sand which is su99lied to the manu-
fac~uri n~ --~c=ss - t~~ ~~;1u~~ r~•e i'n ·~= r~-~=~i~~ o~ pr=-"- -··::: ::'-"' - ··- ----- -- _._ •• '-··-·---"" .... ··-··'::I - -
fabricated concrete components may for exa~;le te 10%, which 

20 can be blamed to a large extent on an unsuita~le and unk.~own 

composition of the sand; according to the present invention 
it becomes possible to establish the composition cf the 

granular mate::ial to be deposited in the ba=·;e 2 7 as :::.-es-:..lired 
by the manufacturer, and thus to allow the cow;:csition - ...... cz: 1-ne 

25 material to be determined by the end user, ce~inishing tte 
influence of dealers who see no advantage in delivering sand 

30 

of exactly Cefined ccmposition. 

!n the case of sand, the predic~ability of the 

strength a~d ~~ality of concrete made with t~e sa~d is hence 
ac~ura~olt/ c·=~=rm. in9A ..... - ---.. ____ ,, -·· -. 

To that e~d, the installation l is ;=cvi~eC with 
sampling means {figure 3). A hammer sampli~g device 29 takes 
a sample of granular material from a bel-: co::veyc:- 9!. by 

means of scoops or buckets mou~ted on a cc~t:~ually or inte~-
35 mittently rotating shaft 30, the sample be:ng tra~sfe=recl via 

a conduit 31 ar.d dried i~ a crying u~it 
part of the mate=ial is ca=ried off via 

32, w::.ile a 

ccnCi..:it 53. Dry i.r:g 
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unit or crying dr..:.m 32 is fc= example prc•1:..C.ed w:.t::i L:-.. f=ared 
elements for drying the granular material, i::. t:::is case 
sand. The sand passes out cf the dryer 32 c~to s~~;i::.g sieves 
33-38, wtich can be sat into vibratio~ a~d a=s ccu;led to 

5 similacly vibratable chutes 39-44. The si.et1ss 33-33 ta•1e 
successively narrower mesh s!zes, so tha~ ~i~ fi~est sa::.d 
arrives a~ wei~hicg means 50 while the co=sss~ sa~d g=ains 
arrive at weichir:c means 45. .;t momen.ts de":er:ni::.ed bv a con-.. J ~ 

trol unit - I 

__ , 
t:::e ~a.:itity cf 

10 sand collected in the weighing means 45-50 is weighec. Mesh 
sizes of the sieves 33-38 are preferably s~ch that t~e sand 
is distributed 0~1er the weighing elements 45-50 i~ n.cr:nalized 
classes. Said classes covering a differe~t size ra::.ge, than 

15 

those stcdced in the silos 13, 15, 22 and 2~. Thi.s sand in 
normalizec classes is, as mentior.ed 
tance tc t~e concrete industry. 

above, cf iILpcr-

Con.n.ected to the central unit 51 is also a measur-

-ing uni·~ ~' r-c~ ~Q~Q~~;n;~~ ~~ 0 mois~u~~ c~~~~~~ o: ~~e san~ - - ...,_ ... """'-'--i.-1.L\.- -·-~ "---- L - '""' ..... ~ -··--··"- ~ ._.... ~ 

that is likewise e:<tracted by means of t!:e sa:n:;:li~g device 29 
20 and carried into the measuri~g unit via c~~d~it 53. =~this 

manner a value for the water content of t~e sa~d cec~mes 
available to the control unit 51 via a line 54, so that t~e 
quantity of cz:-y substance pe= sample . .. . . .. is c:e-:e=~.:..cec . 

T~e measuring unit 52 comprises preferably a 
25 neutron scu=ce 55 and a radiation detector 56, whic::: detects 

the quantity cf neutron radia~icn abso?:"bec 

sand (arrcw Si) will generally take place intermittently 
under the automatic control cf the ccntrcl t:::it 51. The 

30 reac-~ngs c: ~~ 0 nrevious1y me~~icnQ~ woi~~~ ~a~a-~ c~ ~~ 0 ~ .. '-••- J:"'- - - l ··-- .-..... --'::::··- .1.----- ........ _ 
dosing belts is also of importance i~ this =es;ect. It is 
noted tr.a~ the measuring· unit far dete~m~~i~; t~e ~cist~re 
content can be embodied in different forms. A ,.-;:i,.;;;:a+.-i'"'n - _.._ __ __ 1rw .... 

source a~c a radiation detect==or a meas~ri~; u::!t ~~ ancther 
35 embodime~t, can e.g. be arra~;ed near ccnveycr 91. 

s~ckets 58 of t!:e weighing ~nits 45-50 a== 0 .,-a,.:=....--------
ably tiltable, so that the'l cac ~e (a~tcmat!celly) e~;tied 
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into a trough 59 which can be flushed by mear..s c: a -.. . . 
=~t.:s~.:.!lg 

pile 60. 

Prior to the bringing cf t~e sar..c :=cm t~= sil~s 
13, 15, 22 and 24 onto the ccnveycr 26 (t~~~=ss 2, 4), t::.e 

5 granular material is preferably ca=ried ir..-:= a passive mixing 
unit 61, which com9rises three pairs cf ir..-:e=;e~et=a~i~g 

-
slatted constr'..lctions 62, 63, 64., 6::, 66, 57 s-...:.c::ess:..·1s ;ai::s 

being rotated throush 90 ° relative tc cn.e a;::ct::.e:-. T::.e g::ar..u­
lar material or sand supplied via arrcw P falls, a:~e:: ;cs-

10 sibly impinging Upon deflector 68, CCWnwa::~S Ce-:NeS~ sla-:s 

62, 63, 64, 65 and 66, 67, and arrives fir.ally en c=cveyor 

26, whereas has been found in practi=.al tes-:s - a ( ~1:.rt:.:.ally) 
complete mixing of the various fractions is cbtair..ec. 

In greater detail (figure 5), it can be seen t~at 
15 gaps s through which the sacc can fall ccw~ward ar..c ~hie~ are 

20 

- . , . . . . 1 
pre~erao_y cisposec in a p ane 
fall, are repeatedly left open between projecting slats iO, 

71 and the retreating parts 72 and 73 respectively cf slat 
units 62 and 63. 

As can be seen frcm the details i~ -r- '! 1"'!'!1 .,..:c: ---=.._. __ _ 6, 7 and 

a, the slat units 62, 63 and therefore the m.:'..:<ing u..-:.it 61 are 

easily renewable, since the slat units can ce liftec away 
from a support 72 after a piece cf flexible mate=ial 73 has 
been detached from pin 74; the slat units 63 anc 62 rest on a 

25 common support bar 75, and also on support bars 94 which are 
provided at one end with a plate 76 (figure 8) a~d a~ the 

other with a split pin 77. The bottcm part ia a: tte mixing 
unit 61 (figure 4) is mounted through angle member 92 anc 

angle pieces 93 by means of bolts 79. 

30 of the 

ad ;ngs o·c~aine~ using th= a~ov=~a·=sc~;~e~ ~~m~:~~~ ~~o-re _ ~ _... ...... - ... - -.I - ..... - ............ _ ........... "::---·= ~-

cess. The normalized grain size classes are: la::;e= t~an 4 

mm, 2-4 mm, l-2 mm, 0.5-1 mm, 0.25-0.5 mm and fine= than 0.25 

mm. The preset boundary values bet~ee~ which t~e res;ective 
35 fractions must be situated are i!'ldicatec by t:ie cars en. t'.:le 

left of the c~rresponding columns in 
ly coloured column 90 indicates that q-...:ar.ti ty c: sa:-.d 
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present at the standard diameter 2 mm falls 

set range, so that the valve of silo 15 has 

either by hand or automatically. 

to Ce adjusted 

A barge calling at the installaticn ac===~ing to 

5 the invention preferably delivers a card or ksy, p==s=arr~ed 

!-or e·'ample by a concrete mal'"'!u ~~c+-n r:=l"" wh ~ c~ ca-..; C"!"" ...,=•; is ...... - - ..... --- ___ .__, ·- ..... -- - ·""'- ... -
inserted into the c:::ntrcl unit 5 l, ,.""h.:..c:i in t:.:r:.:i Celi·1e:-s 

sand in the ccmposition recognizable cy t~e c=nt==: ~~it in 
that card er key. 

10 This automatically controlled installation is the 

, --:::l 

prefered embodiment of the present invention. Hcwe'le:: by 

means of the visualized readings of figure 9, cis;csed ~ear 

the operator of the installation, whe=e also the c~erati~g 

buttons er handles for the remote control are 9rcvidec, t~e 
remote co~trol can also be achieved by t~e cpe=atar ~anually 

with a ce=tain accuracy. 

The present invention is not restr~cted to a float­

ing installation, since in certain circumstances a co~s~~~c~­

ion on the shore will prove quite feasible. 

20 For the 9ur9oses of calibration, fracticr.s cf a 
known grain size can be passed th~cugh the i~stallation i~ 
both a dry and a wet condition. By this means the sa~~li~; 
unit, the filtering unit and the moisture c=ntent u~i~ ca~ be 
accurately calibrated. 

25 Summarizing in other words the present inver.ticr. 

Provides an anoaratus for aatherina and deliverina a c=n-
r:_ - - -

trc11ed c""m""osi+-ic,... er gr::ll""l;:ir ma.:..a..-;~1 c ....... ..,-;c::;~,.. -- "1J1l~ --- .&.• _ __..,-.....,__ "-'----- ....,,,~~----••':::I gat!:.e:--

ing means for gathering granular material, sorting means for 

sorting the gathered material into a plurality of fracticr.s, 
30 feeding means for feeding amounts of granula= rnate=ial of 

said fractions to a mixing means, mixing mea~s for m~xing the 

amounts of graraular material cf said fractic~s i~to a wixt~=e 
of cranular material, sarnolinc mea~s for tak~~q samples c: 

~ - - - -

said mixtu=e, sepa=ating means for seca~atinc saiC sam=les - - -
35 into predetermined 9crtions, deter~ining means - ... . . to:: ce::e:-:n.:.=.-

ing the· quantity of granular' in said portions, cont=cl means 

oce=ativelv cor.r.ected with said 
.. 4 

. . . 
~ea::.s a:=..c sa.!..c 



-

• 

-7-
This I if m~ flii1i[1il~m1aced 

feeding means for controlling the amou~~s cf granula:: mate-
r ~a1 f=~ :~cm said f~ac-•cns in ac-o~~~~c= ~,·-~ ·~e ~·~~-···· - - _ ... ~- - ... ....... ... -·· ._ ...... ._ •• - ... ..;.. .... .:. '-•"' ~ .... -.1....:. '-.! 

of gra.r:.ula:::- mate::-ial i!l said po::-tions t:::: ;=-::vi.de a c::nt!."::::lled 
compositicr:. of granular material, a.r:.d mea=.s :c:- ce-

5 livering t~e mixture of controlled ccm~csit:.cn to a t=anspcrt 
means fer transporting t~e mi:<tura to a =e;71cte lcca::icc. f·J:: 

furthe!." p::ccassing. 
Further the :ne-::~cc cf 

preparir .. g a ccnt=olled c~mpcsiticr:. cf g::a:-.ula:: mate:::.a:.. ccm-
10 prising, sort.L.~g a mixture cf granular mate:::.al :.nt~ a 9lu::a­

lity of fractions, supplying amounts of ~rar.clar mate=ial cf 
a plurality of said frac~icns ta an area, m:.xin.g t.'.':.e amct!n.ts 
of granular material at said area, taki~; sanplas c: the 

mJ.'xed rra~u1~r ma-e~•a1 se~ar~~ing sai~ s=~~i=s ·~-~ c-=~=-::r- •• - ' l.. .. J. _, ::! --"'--·• -- ~·'~-- ···-"""' .. ._ __ ..._ 

15 terrnined portio~s, determining the quantity cf gra~~la= mate­

rial in said 9crtiocs, and cont=olling t~e s~99ly cf ~=a~ula­
ted material to said area in accordance wit~ said detarmina-
"" . i.-J.On. 

The present invention also provides a me~~cd of 

20 gatheri~g acd delivering a c~ntrclled ccm~csiticn cf g=anula= 
material c=mcrisina, gatherinc aranular mate=ial, 

- J - -

sc:--:.!.ng the 

gat:'n' erec· ma~=~.i·~1 i·n~o a c1u~a1i~y o~ F-=~~·~~s ~~c~~n~ 
• - I -.;:- .. -- ..... .- - __ ._ - ---'---'-'•• ' -----··~ 

amounts of granular material of said f=acti=~s to a~ :;:. ..... Q::S ----1 
mixing the amounts of granular material at said area into a 

25 mixture of granular material, taking sarr.;les cf sai~ mixture, 
separating said samples into predetermi~ed ;cr~icns, ce~er-

30 

mining t'.:'le ~~a~tity of cranula= - - rnate~ial i~ said pc=t~cns, 

controlling the feeding of said amounts cf g=anula= mate=ial 
in accordance with the quantity of granu:ar ffiate~ial i~ said 
oortions t~ nrovide a con~rolled c=m~csi~:.c~ cf c==:.~lar 
~ ~ - -
matc_ri·a_,' ~~~ ~o1iverir.c ~~~ mi·v-urc c~ ~~~--- 11 ~~ c~-~cs~-'""··'-" ........ __ ---J.- '-••- ' 4''- -- - '-""··--'-'---"" ""'''!" -

tion to a transport means fer transpcrti~; 
remote location for furthe?:' process in;. 

Furthermore the present inventic:. ~::cvides a 
35 passive mixing unit fer as sa::c 

prising, s~pport means, first deflecting mea::s su~~c:ted en 
said sup9o:t means anc inclucing first a:.= sec~:.d ca::ecti~g 
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portions sloping downwardly in first and second di=ections 
for deflecting granular material falling the=ecn unde= the 
influence of gravity, said deflecting pc=ticns defi~~~g at 
the lower portions thereof o;enings thrcugh which g=ar.ular 

5 material can fall downwardly, second deflecting means 
supportec en said su~port means beneath said first ce!lecting 
means, said second deflecting means i~cluding fi=st and 

second deflecting portions sloping downwardly . . . . .. 
in tn.l.== and 

fourth directions different f=am said first and second 
10 directions for deflecting granular material falling thereon 

under the influence of gravity, the first and seco.r..d deflect­
ing portions of said second deflecting means defining at the 
lower portions thereof openings through which g=anula= mate­
rial can fall downwardly. 

-- --------- - -

- - - - s Been ReQlaced 

Th~ ~i\\\U\\\ \~\ \\\ \\l 
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l. A method of delivering granular material to 

transporting means, in which the water conte~t in the granu­

lar material is measured and/or registered r.ear the delive­

ring place transporting said granular material. 

2. Means for measuring the water con~ent in granular 

material according to the method of the preceding cla~m, 

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 

1lt 10 water has a different absorption coefficient far a particu­

lar radiation than the granular material has. 

3. A method of preparing a mixture o: sand having a 

predetermined composition, comprising the following steps: 

- separating the mixture into two or more classes of 

15 sand, having a different grain sized; 
- mixing the sand from two or more classes; 

- taking samples from the mixture of tNo or more 

classes; 
separating the samples into sand of two or more 

2 O predetermined classes; 

determining the quantity of sand i~ each class; 

- automatically controlling, in a feed back loop, 
the supply of sand from the classes to the m~xture of which 

the composition is to be controlled. 
25 4. A passive mixing unit for granula= material for 

example sand, provided with at least two pai=s 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 

30 pairs of slatted constructions are disposed one above the 

other. 

iThis 1iii\1 \1i1~~iiiced 


