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SAND WASHING APPARATUS 

Description of the Invention 

[Field of the Invention] 

The present invention relates to 

apparatus far· washing contaminated sand 

as and washing 

scraped up from 

filtering media in a filtering pond or from a bottom bf a 

waste water pond or· a sedimentation basin or 

surface-covering sand to remove muck on or materials 

covering surface of the sand. 

[Prior Art] 

Filtering sand used in a water purifying plant is 

collected from a river bottom or a river-mouth, but a 

quantity of the resource is limited, so that sand once 

used is again used after cleaning or other similar 

processing. In association with rapid contamination of 

resource water or under influence caused by contaminants 

flowing into a filtering pond, such phenomena have .:Peen 

observed as that a grain diameter of the filtering 

material has become larger due to deposition of sludge or 

that sludge is separated from the filtering media. When a 

grain diameter of ·filtering media becomes larger as 

described above, a space between the filtering media is 

reduced and the filtering efficiency becomes lower. So it 

is required to periodically take out the filtering media 

from the filtering pond and remove muck from a surface of 

the filtering media by means of washing. 

Conventionally, in the processing for washing 

filtering media, generally there has been used a washing 
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apparatus having agitation vanes to mix contaminated sand 

and cleaning water and agitate the mixture, but when a 

large quantity of contaminated sand is forcefully 

agitated, the sand grains are pulverized due to collision 

with the agitation vanes or friction between the 

filtering media themselves, and resultantly a portion 

which can not be recycled increases, and further if a 

quantity . of cleaning water is small, the separated 

contaminants are again deposited on the sand grains, 

which makes it difficult for· us to expect high efficiency 

in the processing for cleaning. 

Also as the so-called washing apparatus for sand, 

there has been proposed an apparatus having a sand 

scrape-up section at a central position of the basic body 

for agitating and washing sand by making use of rotation 

of a screw conveyor provided in the sand scrape-up 

section. This sand washing apparatus ·is an apparatus used 

mainly for removing salt deposited on a surface of -sea 

sand, and has the construction in which the screw 

conveyor has sand scrape-up vanes in its lower section 

and also agitation vanes on its upper section and blades 

for distribution are provided in the upper section of the 

sand scrape-up section. 

In this type of sand washing apparatus as described 

above, sand put in a cleaning tank is raised due to 

ef feet by sand scrape-up vanes up to the agitation vane 

section, where the sand is mixed with cleaning water 

poure~ thereinto, the sand in the cleaning water is 

... 
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agitated, diluted, washed, and· further raised upward by 

making use of rotation of agitation vanes, and then the 

sand is homogenized and forcefully moved from the sand 

scrape-up section to the cleaning tank. Because of this 

construction, it is required to inject sand into the 

cleaning tank up to at least a height of the blades for 

distribution,and further the cleaning water is supplied 

at a section where the agitation vanes rotate and salty 

water after cleaning is overflown from a water discharge 

pipe provided in the· upper section of the cleaning tank, 

so that the cleaning tank is always required to be filled 

with the cleaning water. 

As described above, generally the conventional type 

of sand washing apparatus has the configuration in which 

sea sand filling a tank is floated in and agitated with 

cleaning water· to make salt deposited on a surface of 

sand grain dissolved in the cleaning water to acquire 

cleaned sand. 

[Problems to be Solved by the Invention] 

Even if filtering media is washed by using the 

conventional type of sand washing apparatus as described 

above, however, contaminants deposited on a gain surface 

are, different from salt, not dissolved into cleaning 

water, so that it has been· impossible to expect a high 

cleaning effect. Also, when a supply rate of cleaning 

water is lowered to suppress floating of sand to be 

cleaned, as a large quantity of contaminated sand is 
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the agitation vanes, which 

sometimes causes breakage pulverization of sand gains. 

Also as the sand scrape-up vanes and agitation vanes 

continue to rotate in the sand, so that friction between 

the agitation vanes and sand is disadvantageously large. 

It is an object of the present invention to provide. a 

sand washing apparatus which can effectively remove 

contaminants despited on and covering a surface of sand 

gain without pulverizing the injected sand and also in 

which wearing is generated little in the agitation member. 

[Means for Solving the Problems] 

To solve the problems as described above, the sand 

washing apparatus according to the present invention 

comprises a cleaning tank having a sand inlet port in 

its upper section and a sand outlet port in its lower 

section for storing therein. sand and cleaning water; an 

agitation tank provide din the erected posture and hav·ing 

openings in its upper and lower edge sections; and a 

screw conveyor rotating in this agitation tank, and the 

screw conveyor projects from a top surface of a layer of 

sand deposited within the agitation tank as well as form 

a top surface of the cleaning water, and has a fluidized 

sand up-flow section for- flowing the fluidized sand to be 

washed up to the upper opening section of the agitation 

tank. 

Quantities of sand ·and cleaning water to be injected 

into the cleaning tank are set to levels so that an upper 
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half of the screw conveyor projects from the sand and 

water within the agitation tank. When the screw conveyor 

is rotated, the sand and cleaning water gradually· 

supplied from the lower opening section of the agitation 

tank goes up along the spiral vane. Then, by setting rpm 

of the screw conveyor to a high value so that the sand 

and water stored in the tank can go up to an upper edge 

of the vane, fluidization of the sand can be realized, 

and in this state sand gains collide to and scrub each 

other in the up-flowing water. It is necessary to set the 

rotational speed so that the fluidized sand is discharged 

from the agitation tank into the cleaning tank. 

Deposited sand and cleaning water there are pushed up 

in the state where they are restricted by the screw 

conveyor, so · that their free movement is suppressed, but 

in the fluidized sand up-flow section there is no 

restriction by the screw conveyor, so that the cleaning 

water continues to flow upward actively moving. Then the 

fluidized sand forms a discontinuous eddy flow and 

generates friction between sand grains, thus the washing 

effect being achieved. 

A quantity of water dropped from a clearance between 

an external edge section of the screw conveyor and an 

internal wall of the agitation tank is larger than that 

of the sand, so that a density of sand becomes higher, as 

it goes to a higher section of the screw, as compared to 

that when it is deposited on the bottom of the agitation 

tank. Namely the chance for sand grains to scrub each 
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other in the fluidized sand on the conveyor projecting 

from a layer of deposited sand becomes higher than 

that in sand agitated together with water in the 

deposited section. For this reason, the washing effect 

caused by scrubbing between sand grains is achieved 

efficiently, and contaminants deposited on or covering a 

surface of sand grain can effectively be removed. 

When the fluidized sand flows upward on a sloped 

surface· of the screw conveyor, the sand gains each having 

the substantially same hardness scrub ~ach other due to 

an eddy flow generated there, but the sand grains seldom 

collide with a member having higher hardness, so that an 

excessive force is not loaded to the sand grains and 

there is no possibility that the sand grains are 

pulverized. · Also when the sand grains collide against 

the internal wall due to the centrifugal force, the sand 

grains move together with water, so that the energy 

generated by collision is rather small, and the change 

for the sand grains to be pulverized is extremely low. 

Further as there is always water between sand grains 

scrubbing each other, separated contaminants are 

dissolved in the cleaning water, and· re-deposition due to 

scrubbing never occurs. For this reason, the sand 

cleaning effect 

up-flow section, 

of the agitation 

becomes higher. In the fluidized sand 

sand grains contact only a top surface 

vane, so. that wearing in the agitation 

member is rather slight. 

It should be noted that a clearance between the 
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external edge section of the screw conveyor and the 

internal wall of the agitation tank should preferably be 

at least 3 times or more larger than a gain diameter of 

sand to prevent the sand grains from being pulverized. 

The fluidized sand flown up to the upper edge opening of 

the agitation tank is succesively sent into the cleaning 

tank, and is recycled through the lower edge opening 

into the agitation tank, and also in the cleaning tank an 

eddy flow is generated and_ the washing effect because of 

scrubbing between sand grains is generated also in this 

tank. Also in the fluidized sand up-flow section, a 

portion of sand dropped from the external edge section of 

the screw conveyor again flows upward, so that the 

washing step by scrubbing becomes longer with the washing 

effect improved. 

The sand washing apparatus according to Claim 2 is 

characterized in that a plurality of wing-shaped 

agitation vanes are provided substantially in parallel.· to 

a screw conveyor surface in the sand up-flow section. 

This agitation vane has a form like a wing, forms a 

substantially arcuate curved surface, and a plurality of 

agitation vanes are provided in the rotating direction of 

of the screw conveyor. The fluidized sand flowing along 

the curved surface of the agitation vane generates 

a flow of a fluid and then generates an eddy flow. This 

eddy flow works to further promote the eddy flow 

generated by the pushing-up effect of the screw conveyor, 

so that movement of the sand grains to scrub each other 
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is further promoted with the washing effect 'improved. 

A tip of each agitation vane has a sharp or a 

slightly roundi~h form to prevent the sane gains from 

being crushed. Taking into consideration the possibility 

of pulverization of sand grains or increase of load to 

the agitation vane, an installation angle of each vane 

is substantially parallel to a surface of the screw 

conveyor. It is preferable · that the · agitation vane is 

fixed to a supporting bar erecting on the surface of the 

crew conveyor, and also the fluidized sand grains are 

eccentrically offset along the eternal periphery, it is 

preferable for the agitation vanes to be provided in this 

section. For preventing pulverization of sand grains, a 

round bar is desired as the support bar, but 

alternately a· plural! ty of vertical and wing-shaped vanes 

may be provided in the rotating direction of the screw 

conveyor. 

In the fluidized sand up-flow section, the sand 

grains mainly contact a top surface of the spiral vane 

and the wing-shaped agi ta ti on vane, and the sand grains 

flow along these sections, so that the agitation member 

is worn little. 

[Detailed Description of the Embodiments] 

Next detailed description is made for embodiments of 

the present invention with reference to the attached 

drawings. Fig. 1 is a cross-sectional view of the sand 

washiJ?-g apparatus according to the present invention. The 
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sand washing apparatus 1 comprises a cleaning tank 2, an 

agitation tank 3, a screw conveyor 4, and a driving unit 

5, and appropriate quantities of contaminated sand 6 and 

cleaning water are put in the tank in use. The cleaning 

tank 2 has a sand inlet port 2a in its upper section and 

a sand outlet port 2b in its lower section with the 

bottom surface formed in an inclined state so that the 

deposited contaminated sand 6 is smoothly intorduced into 

the agitation tank 3. 

The agitation tank 3 is a cylindrical body provided 

in the erect posture at a central position of the 

cleaning tank 2 and has a upper edge opening 3a and a 

lower edge opening 3b , and a rotary shaft 4a of the 

screw conveyor 4 is inserted through a central portion 

thereof. A spiral vane 4b fixed to the rotary shaft 4a 

has an appropriate gap with an internal surface 3c of the 

agitation tank 3, and efficiently carries the 

contaminated sand 6 up to the upper edge opening 3a .. · If 

this gap is too large, a quantity of sand dropping while 

being f lawn upward becomes larger, and it the gap is too 

small, it may cause clogging of the gap with sand grains, 

pulverization of the sand grains, or wearing of the vane 

4b, so that the gap must be 3 times or more larger than a 

gain diameter of sand grains. To enable adjustment of the 

gap from time to time according to a grain diameter of 

the contaminated sand which is sand to be washed, the 

screw conveyor 4 or the agitation tank 3 should 

prefe~ably be exchangeable. 
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A pressure chamber 4c is provided under a bottom 

surface 3d of the agitation tank 3 and a contact section 

of the rotary shaft 4a. A hydraulic pressure or an air 

pressure is loaded via a nozzle now shown herein to this 

pressure chamber 4c to prevent the cleaning water 7 and 

contaminated sand 6 from being leaked to outside. 

The screw conveyor 4 has a section projecting from a 

layer of the contaminated sand 6 deposited in the 

agitation tank 3 as well as from a top surface of the 

cleaning water 7. Namely a total quantity of the 

contaminated sand 6 and cleaning water 7 put in the 

agitation tank 3 should be set so that this projecting 

section is provided. A weight ratio of the contaminated 

sand 6 against the cleaning . 7 should be set to a higher 

value to insure the higher cleaning effect. 

rpm of the crew conveyor 4 should be set to a higher 

value so that the cleaning water 7 can flow up to an 

upper 

starts 

edge of the vane 4b. When the driving unit 5 

its operation, the contaminated sand 6 and 

cleaning water 7 successively supplied. from the lower 

edge opening 3b of the agitation tank 3 move upward along 

a surface of the vane 4b and reaches the projecting 

section, and if the cleaning water 7 still has a upward 

moment in this step, the contaminated sand 6 is floated, 

thus fluidization of the sand being realized. In the 

fluidized sand up-flow section 4d where the fluidized 

said to be washed is moved upward up to the upper edge 

opening 3a, the fluidized sand generates a discontinuous 
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eddy flow, and the sand grains scrub each other in the 

water flow moving upward, so 

on and covering a surface 

efficiently be removed. 

It should be noted that, 

that contaminants deposited 

of each gain sand can 

al though it is necessary to 

inject the cleaning water 7 _at least to a level allowing 

realization of fluidization of sand in the projecting 

section, if the quantity of injected cleaning water 7 is 

excessive, the change for the sand grains to scrub each 

other becomes lower, so that the efficiency in removal of 

contaminants drops. Also, if the projecting section is 

small, the washing efficiency becomes lower, and on the 

contrary, if the projecting section is too large, an 

absolute quantity of the sand to be washed becomes 

smaller with· the washing efficiency lowered. For this 

reason, a total quantity of and a ration between 

contaminated sand 6 and cleaning water 7 to be injected 

must be decided taking all · the factors described above 

into consideration. 

Next, the sand washing apparatus according to another 

embodiment of the present invention is described below 

with reference to Fig. 2 to Fig. 5. Fig. 2 is a 

cross-sectional view of the sand washing apparatus 

according to another embodiment of the present invention, 

Fig. 3 is a cross-sectional view of an upper section of 

the agitation tank, Fig. 4 is a front view of the 

agitation vane, Fig. 5 is a cross-sectional view of the 

sand washing apparatus taken along the line V-V in Fig. 
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4. It should be noted that the same reference numerals 

are assigned to members having the same configuration or 

effects as those showing in Fig. 1, and description 

thereof is omitted thereon. 

In Fig. 2, ·an agitation vane S is attached to the 

vane 4b of the screw conveyor 4 projecting from a op 

surface of the deposited contaminateq sand 6 as well as 

from a top surf ace of the cleaning water 7. The agitation 

vanes S are allocated at symmetrical positions around a 

center in the external peripheral section with the wing 

Sa having a substantially arcuated surface set 

substantially in parallel to the vane 4b in the rotating 

direction of the screw conveyor 4. In this embodiment, 

the agitation vane 8 is fixed to the supporting bar Sb 

provided between the vanes 4b, but the agitation vane S 

may be attached to a supporting bar project~n~ in the 

radial direction from the rotary shaft 4a. Further, 

although, the supporting bar Sb is a vertical agitation 

vane having a shape like a wing and provided in the same 

direction as the vane Sa, but a form of the supporting 

bar is not limited to that .described· above, and a round 

bar may be used for the purpose. 

Further the fluidized sand flowing· along a curved 

surface of the vane Sa of the agitation vane Sa generates 

separation of the fluid as shown in Fig. 4, and 

generates an eddy flow at the rear side therefrom. This 

eddy flow further promotes the eddy flow generated 

because of the pushing-up ef feet by the screw conveyor 4, 
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so that the scrubbing ef feet between the sand grains is 

promoted with the washing effect improved. 

The fluidized sand having been moved to the upper 

edge opening 3a of the agitation tank 3 is sent out into 

the cleaning tank 2 successively, and then passes through 

the lower edge opening 3b and is again recycled into the 

agitation tank 3 because of the tare weight, and while 

dropping, · an air is involved in the flow of the cleaning 

water 7, the sand grains moved upward due to the involved 

air and dropping sand gains generated an irregular eddy 

flow, and the scrubbing effect between sand grains is 

generated also in this section. 

[Embodiments] 

Next description is made for a case where 

contaminated sand was washed by using the sand washing 

apparatus described above. The sand washing apparatus 

used in the experiment was that shown in Fig. 1. The 

contaminated sand washed by this apparatus had the 

cleaning turbidity of 1150 degrees, an effective diameter 

of 0.513 mm, and a homogeneity coefficient of 1.532, and 

was put in a vessel having the capacity of 430 litters 

together with a specified quantity of cleaning water. 

Table 1 shows a relation between rpm of the screw 

conveyor and the cleaning turbidity. It should be noted 

that the cleaning turbidity shown in Table 1 was measured 

in 30 minutes after agitation, and the frequency of 40 

MHz corresponds to around 90 rpm. 
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[Table 1] 

As described above, in each of the cases where a 

ratio of water vs sand is changed, generally the cleaning 

turbidity becomes lower as the frequency is made higher. 

Also a relation between the a frequency in this 

apparatus and a water pumping-up height or a sand 

pumping-up section is shown in Table 2, and it can be 

considered that it is preferable to inject the sand and 

cleaning water up to a volume which is equivalent to 

around 1/2 to 2/3 of the total capacity of the vessel 

(around 210 to 280 litters) and to rotate the screw 

conveyor at a frequency of around 60 Hz for the purpose 

to obtain a water pumping-up height sufficient for 

washing (H0/3·to H0/21; HO= a height of the vessel). 

[Table 2] 

Then, a relation between a frequency and the cleaning 

turbidity in a case where a total quantity of sand and 

water is larger and the fluidized sand up-flow section is 

extremely small is shown in Table 3. 

[Table 3] 

As described above, when agitating, if the fluidized 

sand up-flow section becomes H0/4 or below, the cleaning 

turbiqi ty can not be lowered even if the frequency is 
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made higher, and the it hardly becomes below 19 degrees. 

For this reason, to effectively lower the cleaning 

turbidity to around 14 degrees or below with this sample, 

it is preferable to keep a total value of the sand and 

cleaning water in agitation in a range from around 1/2 to 

2/3 of the total capacity of the · vessel and also to set 

the frequency to around 60 Hz. 

As for distribution of granularity of sand grains 

after cleaning, the grain does not change even if washed 

at a high speed with the frequency of 90 Hz. As described 

above, the apparatus agitating contaminated sand with a 

screw conveyor does not cause at least pulverization of 

sand grains. 

Next description is made for an example in which 

contaminated ·sand was washed by using the sand washing 

apparatus shown in Fig. 2. The contaminated sand washed by 

this apparatus has the cleaning turbidity of 1150 

degrees, soluvability in hydrochloric acid of 2.93 ·· %, 

effective grain diameter of 0.583 mm, and homogeneity 

coefficient of 1. 420. 200 Kg contaminated sand and 100 Kg 

cleaning water were injected into a vessel with the 

capacity of 420 litters, and the contaminated sand was 

washed at the rotational speed of 159 rpm ( 70 Hz) for 30 

minutes. Further for comparison, the same experiment was 

carried out under the same conditions with a conventional 

type of sand washing machine and the sand washing 

apparatus not having any agitation vane shown in Fig.· 1. 

It should be noted that the conventional type of sand 
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washing machine was of a type .. in which contaminated sand 

was forcefully agitated together with water in an 

agitation tank. 

[Table 4] 

As shown in Table 4, the cleaning turbidity after 

washing with the sand washing apparatus according to the 

present invention was 4.7, which was around 1/13 as 

compared to that when washed with the conventional type 

of sand washing machine, and was half or below as 

compared to that achieved when the sand washing apparatus 

without any agitation vane. Also the soluvability in 

hydrochloric acid when washed with the sand washing 

apparatus acc·ording to the present invention was 1/2 of 

that achieved by the conventional type of sand washing 

machine, and around 1/1. 5 achieved by the sand washing 

apparatus without any agitation vane, which indicates 

that separated of contaminated sand was promoted. On the 

other hand, when the conventional type of sand washing 

machine was used, the effective grain diameter reduced 

from 0.592 to 0.570, while the homogeneity coefficient 

increased from 1.419 to 1.4.45, which indicates that the 

sand gains were pulverized and the homogeneity was lost 

after washing, but in cases of the sand washing 

apparatus according to the present invention and sand 

washing apparatus without any agitation vane, both the 

effective diameter and homogeneity coefficient were not 
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substantially changed, which indicates that pulverization 

did not occur. 

[Effects of the Invention] 

As described above, the sand washing apparatus 

according to the present invention has a fluidized sand 

up-flow section provided in the screw conveyor, so that 

the fluidized sand generated a discontinuous eddy flow, 

which generates friction between sand gains with the 

cleaning effect achieved. For this reason, contaminants 

deposited on or covering a surface of a grain sand can 

effectively be removed. Also the f 1 uidized sand shows the 

scrubbing effect between the sand grains, but the sand 

grains little collide against members having a higher 

hardness, so ·that an excessiye force causing pulverization 

is not loaded to the sand grains. In addition, there is 

always cleaning water between sand grains, so that 

contaminants separated from a surface of each sand grain 

are dissolved in and flown away with the water. Further 

only a top surface of the vane contact the sand in the 

fluidized sand up-flow section, so that the agitation 

member is worn little. 

Also in the sand washing apparatus according to Claim 

2, a wing-shaped agitation vane is provided in the 

fluidized sand up-flow section, so that the fluidized 

sand flowing along a curved surface of the agitation vane 

generated an eddy flow, which further promotes an eddy 

flow _generated by the pushing-up effect by the screw 
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conveyor, and also scrubbing "between the sand grains is 

promoted with the cleaning effect further improved. 

. The agitation vane according to Claim 3 is fixed to a 

supporting bar and is provided in an external peripheral 

section of the conveyor, so that it can effectively 

agitate the fluidized sand eccentraically offset by the 

centrifugal force. The supporting bar according to Claim 

4 is a vertical agitation vane having a form like a wing, 

and it can increase chances of generation of an eddy 

flow. 

[Brief Description of the Drawings] 

Fig. 1 is a cross-sectional view of a sand washing 

apparatus according to an embodiment of the present 

invention; 

Fig. 2 is a crosss-sectional view of a sand washing 

apparatus according to another embodiment of the present 

invention; 

Fig. 3 is a cross-sectional view showing an upper 

section of the agitation tank; 

Fig. 4 is a front view of the agitation vane; and 

Fig. 5 is a cross-sectional view showing the 

agitation vane taken along the line V-V in Fig. 4. 

[Description of References Numerals] 

1. Sand washing apparatus 

2. Cleaning tank 

3. Agitation tank 



3a: Upper edge opening 

3b: Lower edge opening 

4. Screw conveyor 

4a: Rotary shaft 

4b: Vane 
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4d: Fluidized sand up-flow section 

5. Driving unit 

6. Contaminated sand 

7. Cleaning water 

8. Agitation vane 

Sa: Wing 

Sb: Support bar 
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Document with chemical formula or the like written 
thereon 

Specifi ca ti on 

[Table 1] 

Sand Screw conveyor Cleaning 
Water ------------------

No ( 2 ) ( k g) ( 2 ) 
Frequency (Hz) turbidity 

(degree) 
I 

1 - 1 1 0 0 1 0 0 74 40 1 7. 4 

' 

1 - 2 II II JI 50 20 

1 - 3 II II II 60 1 2. 8 
I 

2 - 1 II 200 1 4 8 40 2 1 

2-2 II II II 5 0 1 6. 9 

2-3 II II II 6 0 1 4. 7 

2-4 II II II 7 0 1 4. 4 

3 - 1 II 3 0 0 220 6 0 1 8. 4 

3-2 II II II 75 1 2. 9 

.. 



Specification 

[Table 2] 

Pumping 
-up Water 
stroke pumping-up 

Hz height 

40 HO/ 4 

55 HO/ 3 

65 HO/ 2 

21 

Sand 
pumping-up 
height 

H0/2 

3 HO/ 4 



Specification 

[Table 3] 

No 

Water 
2 0 0 2 

Frequency 
(Hz) 

4 - 1 70 

4-2 75 

4-3 80 

4-:- 4 85 

4-5 90 

22 

Sand 
300kg 

(2202) 

Cleaning 
turbidity 
(degree) 

1 9. 1 

2 1 

1 9. 1 

1 7 

1 9. 9 
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Document with chemical formula or the like written 
thereon 

Specification 

[Table 4] 

I~ 
Sand washing Sand washing Conventional type 
apparatus with apparatus without of sand washing 
agitaion vane agitaion vane machine 

Q) Before cleaning 1 1 5 0 1 1 5 0 1 1 5 0 _e.e 
:a gf 
:so 
r.. In 10 mimutes 5 1..7. 4 7 3 .a after cleaning 1 1 . 
bO -. --
i:: ·s 

In 30 mimutes «I -
4. 7 1 0. 8 6 3 Q) 

after cleaning fJ 

~ 
Before cleaning 2. 93 2. 92 2.92 

't:l ·-i:: ~ ·- In 10 mimutes 
>-·~ 1. 65 2. 01 2 .36 .... '"' after cleaning ;:::o 
:s ti 
~ 0 In 30 mimutes =.a 0. 97 1. 52 2.07 - >. after cleaning ~ .c: 

Before cleaning 0. 583 0. 587 0 .592 
.5 ~ 
~ 

In 10 mimutes 
~ ~ after cleaning 0. 589 0. 590 0. 584 ·- .... .._. CD 

~-~ In 30 mimutes ~ 't:l 0. 587 0. 587 0 .570 after cleaning 

.... 
i:: 
Q) 

Before cleaning 1 . 4 2 0 1 . 4 1 9 1 . 4 1 9 ·-u ·-::::: 
Q) 

8 
In 10 mimutes .e- after cleaning 1 . 4 1 9 1 . 4 1 7 1 . 4 2 6 ·-Q) 

c: 
re, 

In 30 mimutes 0 
1 . 4 1 7 1 . 4 1 5 1 . 4 4 5 § after cleaning 

::r: 
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• C L M S * 

What is claimed is: 

[Claim 1] A sand washing apparatus comprising a 

cleaning tank having a sand inlet port provided in the 

upper section and a sand outlet port provided in the 

lower section for storing therein sand and cleaning 

water, an agitation tank provided in its erect posture in 

this cleaning tank and having openings in the upper and 

lower edge sections, and a screw conveyor rotating in 

this agitation tank: wherein said screw conveyor projects 

from a top surface of a layer of sand deposited in the 

agitation tank as well as from· a top surface of the water 

therein and has a fluidized sand up-flow section for 

flowing fluidized sand to be washed up to an upper edge 

opening of the agitation tank. 

[Claim 2] The sand washing apparatus according to 

Claim 1 having a plurality of wing-shaped agitation vanes 

provided substantially in parallel to a screw conveyor 

surface of said fluidized sand up-flow section. 

[Claim 3] The sand washing apparatus according to 

Claim 2; wherein said agitation vanes are fixed to 

supporting bars each provided in its erect posture on a 

surf ace of the screw conveyor and are arranged on an 

external peripheral section of the conveyor. 

[Claim 4] A sand washing apparatus according to Claim 

3; wherein said supporting bars are wing-shaped vertical 

agit~tion vanes arranged in the rotating direction of the 

screw conveyor. 


