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(54) MOBILE SOIL IMPROVING MACHINE

(57) A machine body (1) having a traveling equip-
ment (2) is provided with a mixer (3), a soil hopper (8),
a raw soil conveying device (7) and a modified soil con-
veying device (10). Further, a soil conditioner supply de-
vice comprising a liquid supplying means (11), a liquid
tank (12) and a liquid ejecting means (13) is provided
for the machine body (1), and the liquid ejecting means
(13) is attached to a portion close to an input port of the
mixer (3), so that the liquid soil conditioner is ejected
and supplied on the raw soil on the way of being con-
veyed by the raw soil conveying device (7). Since the
soil conditioner is liquid, the liquid tank (12) and the lig-
uid supplying means (11) can be formed to provide an

FIG.

arbitrary shape and can be mounted to an arbitrary por-
tion with respect to the liquid ejecting means or an arbi-
trary portion apart from the liquid ejecting means. Ac-
cordingly, the liquid tank (12) can be mounted to a lower
portion and can be formed to take an arbitrary shape
suitable to a space for the tank by utilizing a flowability
of the liquid, so that a capacity of the liquid tank can be
increased. Therefore, at a time of supplying the liquid
soil conditioner into the liquid tank (12), there is no need
to use a crane required for supplying a powdery soil con-
ditioner, so that the supplying work can be performed
easily and a time interval of supplying the soil condition-
er is made long and a frequency of supplying the soil
conditioner can be reduced.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a self-pro-
pelled soil modifying machine for modifying a soil quality
by mixing a raw soil such as an excavated soil, a polluted
soil or the like with a soil conditioner or a conditioning
agent.

BACKGROUND ART

[0002] Japanese Patent Laid-open Publication No.
HEI 9-195265 proposes a self-propelled soil modifying
machine.

[0003] This self-propelled soil modifying machine
generally comprises a machine body having a traveling
equipment, a raw soil hopper into which a soil to be mod-
ified i.e., a raw soil, is thrown, a belt conveyer for con-
veying the raw soil stocked in the raw soil hopper, a soil
conditioner supply device for supplying a soil condition-
er to the raw soil on the way of being conveyed by the
soil conveyer, a mixer for mixing the raw soil with the
soil conditioner so as to modify a quality of the raw soil
and a modified soil conveyer for conveying the modified
soil to discharge it out of the machine body.

[0004] The soil conditioner supply device of the self-
propelled soil modifying machine mentioned above
comprises a soil conditioner hopper into which the soil
conditioner is thrown, a shooter mounted to a discharge
port of the hopper, and a rotor having a plurality of feeder
plates for feeding the soil conditioner stocked in the hop-
per to the discharge port, the rotor being provided to a
bottom portion in the hopper. When the powdery soil
conditioner is thrown into the hopper and the rotor is
driven to be rotated, the soil conditioner is supplied
through the shooter and dropped down on the raw soil
conveyer.

[0005] Further, the soil conditioner supply device is at-
tached to a portion between the raw soil hopper and the
mixer, and the device takes a high location position
above the raw soil conveyer.

Therefore, because of such high location position, a
height of the soil conditioner hopper from a ground be-
comes very high.

[0006] Due to the above arrangement, in a case
where the soil conditioner is thrown into the soil condi-
tioner hopper, it is required to pack the powdery soil con-
ditioner into a bag and then the bag is required to be
lifted up to a position higher than that of the hopper by
means of a crane. Therefore, the lift-up working for the
bag becomes very complicated and troublesome, hence
requiring a lot of time.

[0007] Inaddition, since a mounting position of the soil
conditioner hopper is limited, if a capacity of the hopper
be increased, it is required to make the machine body
large.

Accordingly, the size of the self-propelled soil modifying
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machine will be made disadvantageously large, and ac-
cordingly, there is a limit to increase the capacity of the
hopper. Therefore, in a case where the soil modifying
operation is continuously performed, the soil conditioner
stocked in the soil conditioner hopper will be consumed
in a short time, so that the soil conditioner is required to
be frequently supplied to the soil conditioner hopper to
thereby refill the hopper.

[0008] Based on these disadvantages, the refilling
work of the soil conditioner is very troublesome and
takes a lot of time.

[0009] Further, although a supplying amount of the
soil conditioner is controlled by a rotation speed of the
rotor mentioned above, since the soil conditioneris pow-
dery, there may cause a case where the soil conditioner
is not accurately supplied at an amount corresponding
to the rotation speed of the rotor. Thus, it is difficult to
accurately supply the soil conditioner at a predeter-
mined amount.

[0010] Furthermore, in a case where a plurality of soil
conditioners having properties different from each other
are supplied, a plurality of soil conditioner supply devic-
es are required to be provided to the machine body.
Therefore, a space for locating or installing the devices
becomes large, and, hence, the size of the self-pro-
pelled soil modifying machine is made disadvanta-
geously large.

[0011] In addition, there may cause a case where the
solidly aggregated powdery soil conditioner clogs the
hopper and the rotor of the soil conditioner supply de-
vice, and the soil conditioner cannot hence be supplied.
[0012] Furthermore, there may cause a case where
the powdery soil conditioner leaks out through a gap
formed between constructional machine members and
is floatingly scattered in ambient atmosphere to thereby
deteriorate an environmental condition.

DISCLOSURE OF THE INVENTION

[0013] An object of the present invention is to provide
a self-propelled soil modifying machine capable of solv-
ing the aforementioned problems encountered in the pri-
or arts.

[0014] In order to achieve this and other objects, ac-
cording to a first aspect of the present invention, there
is provided a self-propelled soil modifying machine com-
prising:

a machine body having a traveling equipment;

a raw soil hopper mounted to the machine body, into
which a raw soil to be modified is thrown;

a raw soil conveying device mounted to the ma-
chine body for conveying the raw soil thrown in the
raw soil hopper;

a mixer mounted to the machine body for mixing the
raw soil conveyed by the raw soil conveying device;
a power source mounted to the machine body for
supplying a power to the traveling equipment, the
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raw soil conveying device and the mixer; and

a soil conditioner supply device for ejecting a liquid
soil conditioner from a liquid ejecting means to
which the liquid soil conditioner stocked in a liquid
tank is supplied by a liquid supply means,

wherein the liquid ejecting means is attached to at
least one portion in a passage ranging from the raw soil
hopper to a discharge portion of the mixer.
[0015] According to the first aspect of the present in-
vention, the soil modifying machine comprises the soil
conditioner supply device in which a liquid soil condi-
tioner stocked in a liquid tank is supplied by a liquid sup-
ply means, and the liquid soil conditioner is ejected from
a liquid ejecting means. Since the soil conditioner is in
a liquid state, the liquid tank and the liquid supply means
can be formed to provide an arbitrary shape and can be
attached to an arbitrary portion in relation to the liquid
ejecting means or a portion apart from the liquid ejecting
means.
[0016] Therefore, the liquid tank can be mounted to a
lower portion, and since the tank can be formed to pro-
vide an arbitrary shape by utilizing a flowability (fluidity)
of the liquid so as to be adaptable to a space in which
the tank is mounted, the liquid tank can be formed to
secure a large capacity. In a case where the liquid soil
conditioner is supplied into the liquid tank, there is no
need to use a crane or the like for supplying the powdery
soil conditioner, so that the work for supplying the con-
ditioner can be easily performed and a time interval of
the supplying work becomes long to thereby reduce a
frequency of the supplying work.
[0017] In cooperation with these advantages, the
work of supplying the liquid soil conditioner can be easily
performed in a short time, so that the efficiency of the
supplying work can be improved.
[0018] Further, since the amount of the liquid soil con-
ditioner to be supplied by the liquid supplying device per
unit time is accurately controlled by the rotation speed
or a delivery (discharge) amount of the pump, the liquid
soil conditioner can be accurately supplied at a prede-
termined amount, so that a quality of the modified soil
becomes constantly stable. Further, an amount of the
soil conditioner to be wastefully used is decreased, so
that a production cost can be also reduced.
[0019] Furthermore, the liquid tank can be mounted
to an arbitrary portion in an arbitrary shape, so that a
space for the liquid tank is efficiently available and a plu-
rality of liquid tanks can be easily equipped. In this case,
a plural kinds of soil conditioners can be supplied, so
that the liquid soil conditioners suitable for the raw soil
can be supplied individually or in a combined state, and
the modifying effect is further improved. In addition, the
self-propelled soil modifying machine can be formed in
a compact scale, providing a small size.
[0020] In addition, since the soil conditioner is used
as liquid, there is no fear that the liquid is solidified and
clogs like the powdery soil conditioner and no fear that
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the liquid leaks out and is floated and scattered in an
ambient atmosphere. Furthermore, the liquid soil condi-
tioner has a good infiltrating property (permeability) to
the raw soil, so that a mixing property can be also en-
hanced.

[0021] In the first aspect of the present invention, it is
preferable that the liquid ejecting means is attached to
at least one portion selected from a portion in the raw
soil hopper, a portion above the raw soil conveying de-
vice close to an input port of the mixer, a portion in the
mixer, and a discharge port of the mixer.

[0022] According to the above structure, the liquid soil
conditioner can be supplied to at least one soil selected
from the raw soil stocked in the raw soil hopper, a raw
soil to be conveyed, the soil in the mixer and the soil
discharged from the mixer.

[0023] For example, when the liquid soil conditioner
is supplied to the raw soil stocked in the raw soil hopper,
the liquid soil conditioner is also infiltrated into the soil
on the way of being conveyed, and hence, a degree of
the infiltration is enhanced to thereby improve a mixing
performance of the soil conditioner at the mixer.

[0024] When the liquid soil conditioner is supplied to
the raw soil to be conveyed at a portion of the raw soil
conveying device close to an input port of the mixer, a
portion of the machine to which a suitable measure
should be taken to prevent a leakage of the liquid soil
conditioner can be reduced. In addition, the liquid soil
conditioner quickly infiltrates into the raw soil with their
good infiltrating property, so that the conditioner can be
sufficiently mixed by the mixer.

[0025] Furthermore, the amount of the liquid soil con-
ditioner to be supplied in accordance with an amount of
the raw soil to be conveyed can be accurately controlled
through a control of pumping operation, so that the mix-
ing ratio of the conditioner to the raw soil is always made
suitable, and the control thereof is made simplified.
[0026] When the liquid soil conditioner is supplied in-
side the mixer, the interior of the mixer takes an atmos-
phere of the liquid soil conditioner, the raw soil and the
conditioner can be sufficiently mixed, and there is less
fear of the liquid soil conditioner leaking outside.
[0027] Inthe first aspect of the presentinvention men-
tioned above, it is preferable that the liquid ejecting
means is attached respectively to a passage ranging
from the raw soil hopper to the interior of the mixer and
the discharge portion of the mixer.

[0028] According to the structure described above,
the mixer mixes the raw soil with the liquid soil condi-
tioner ejected from one liquid ejecting means to thereby
primarily modify the soil, and then, the liquid soil condi-
tioner is ejected from the other liquid ejecting means to
the primarily modified soil discharged from the mixer, so
that a reaction for modifying a quality of the raw soil can
be promoted. In particular, when a soil polluted with hex-
avalent chromium is mixed with a ferrous sulfate solvent
by means of a mixer to form a primarily modified soil and
water is then added to the primarily modified soil, the
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reaction of modifying the quality of the soil is quickly pro-
moted, so that the polluted soil can be modified in a short
time.

[0029] In the above first aspect of the present inven-
tion, it is preferable that a rear mixer for mixing a soil
discharged from the mixer is further provided.

[0030] According to this arrangement, the soil dis-
charged from the mixer is further mixed by the rear mix-
er, so that a mixing performance can be further improved
and the modifying reaction is also promoted quickly.
[0031] In the above first aspect of the present inven-
tion, it is preferable that the liquid ejecting means is at-
tached to the discharge port of the mixer, and the rear
mixer for mixing the ejected liquid soil conditioner with
the discharged soil is mounted to a portion lower than
the liquid ejecting means.

[0032] According to this arrangement, the soil dis-
charged from the mixer and the liquid soil conditioner
are further mixed by means of the rear mixer, so that a
mixing performance can be further improved and the re-
action of modifying the quality of the soil is promoted
more quickly.

[0033] In a second aspect of the present invention,
there is provided a self-propelled soil modifying machine
comprising:

a machine body having a traveling equipment;

a raw soil hopper mounted to the machine body into
which a raw soil to be modified is thrown;

a raw soil conveying device mounted to the ma-
chine body for conveying the raw soil thrown into
the raw soil hopper;

a mixer mounted to the machine body for mixing the
raw soil conveyed by the raw soil conveying device ;
a modified soil conveying device mounted to the
machine body for discharging the soil mixed by the
mixer;

a power source mounted to the machine body for
supplying a power to the traveling equipment, the
raw soil conveying device, the mixer and the mod-
ified soil conveying device; and

a soil conditioner supply device for ejecting a liquid
soil conditioner from a liquid ejecting means to
which the liquid soil conditioner stocked in a liquid
tank is supplied by a liquid supply means,

wherein the liquid ejecting means is provided to at
least one portion in a passage ranging from the raw soil
hopper to the modified soil conveying device.
[0034] According to the second aspect of the present
invention, in addition to the same advantageous effects
as those provided in the first aspect of the present in-
vention, there can be also provided the following effects.
That is, the modified soil having improved quality can
be conveyed to the outside of the machine body by the
modified soil conveying device, and since the modified
soil conveying device travels and moves together with
the machine body, there can be provided a self-pro-
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pelled soil modifying machine excellent in mobility.
[0035] In this second aspect of the present invention,
it is preferable that the liquid ejecting means is attached
at least one portion selected from a portion in the raw
soil hopper, a portion above the raw soil conveyer close
to an input port of the mixer, a portion in the mixer, and
a discharge port of the modified soil conveying device.
[0036] According to this arrangement, the liquid soil
conditioner can be supplied to at least one soil selected
from the soil stocked in the raw soil hopper, the raw soil
to be conveyed, the soil in the mixer and the soil to be
discharged from the mixer.

[0037] In the above second aspect of the present in-
vention, it is preferable that the liquid ejecting means is
attached respectively to a passage ranging from the raw
soil hopper to the interior of the mixer and the discharge
port of the modified soil conveying device.

[0038] According to this arrangement, the raw soil is
mixed with the liquid soil conditioner ejected from one
liquid ejecting means to thereby primarily modify the
soil, and then, the liquid soil conditioner is then ejected
from the other liquid ejecting means to the primarily
modified soil discharged from the modified soil convey-
ing device, so that a reaction for modifying a quality of
the raw soil can be promoted. In particular, when a soil
polluted with hexavalent chromium is mixed with a fer-
rous sulfate solvent by means of a mixer so as to form
a primarily modified soil and water is then added to the
primarily modified soil, the reaction of modifying the
quality of the soil is quickly promoted, so that the pollut-
ed soil can be modified in a short time.

[0039] In the above second aspect of the present in-
vention, it is preferable that the self-propelled soil mod-
ifying machine further comprises a rear mixer for mixing
a soil discharged from the modified soil conveying de-
vice.

[0040] According to this arrangement, the soil dis-
charged from the modified soil conveying device is fur-
ther mixed by the rear mixer, so that a mixing perform-
ance can be further improved and the reaction is also
promoted quickly.

[0041] In the above second aspect of the present in-
vention, it is preferable that the liquid ejecting means is
attached to the discharge port of the modified soil con-
veying device, and the rear mixer for mixing the ejected
liquid soil conditioner with the discharged soil is mount-
ed to a portion lower than the liquid ejecting means.
[0042] According to the above arrangement, the soil
discharged from the modified soil conveying device and
the liquid soil conditioner are further mixed by the rear
mixer, and thus, a mixing performance can be further
improved and the reaction of modifying the quality of the
soil is promoted more quickly.

[0043] In the first and second aspects of the present
invention mentioned above, itis preferable that the liquid
supply means and the liquid tank are mounted to the
machine body.

[0044] According to this arrangement, since the liquid
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supply means and the liquid tank travel and move to-
gether with the machine body, a mobility of the self-pro-
pelled soil modifying machine is excellent.

[0045] In the above first and second aspects of the
present invention, it is preferable that either the liquid
supply means or the liquid tank is independently provid-
ed from the machine body, or both the liquid supply
means and the liquid tank are independently provided
from the machine body.

[0046] According to such arrangement, the machine
body is not required to provide a space for mounting ei-
ther the liquid supply means or the liquid tank or both
the liquid supply means and the liquid tank to be inde-
pendently provided from the machine body, so that the
self-propelled soil modifying machine can be formed so
as to provide a compact size.

[0047] In the first and second aspects of the present
invention, it is preferable that the liquid supply means
comprises a fluid pump driven by the power source for
the pump, and a delivery (discharge) side of the fluid
pump is connected to the liquid ejecting means through
a delivery pipe.

[0048] According to this arrangement, the amount of
the liquid soil conditioner to be supplied per unit time is
easily and accurately controlled through the adjustment
of the power source for the pump to thereby increase or
decrease the rotation speed of the fluid pump. There-
fore, the supply amount of the liquid soil conditioner can
be easily and accurately controlled to be an arbitrary
amount.

[0049] In addition, since the delivery side of the fluid
pump is connected to the liquid ejecting means through
the delivery pipe, even if the fluid pump is located so as
to be apart from the liquid ejecting means, the fluid pump
is connected to the liquid ejecting means by providing
the delivery pipe, so that the liquid ejecting means can
be mounted in a narrow space.

[0050] Furthermore, since it is also possible to inde-
pendently provide the fluid pump and the liquid tank so
as to be apart from the machine body, the liquid tank
can be formed to have a large capacity, so that the soil-
quality modifying work can be continuously performed
without resupplying the soil conditioner to the liquid tank
for a long time.

[0051] In any one of the arrangements described
hereinbefore, the liquid ejecting means may preferably
be constituted by any one of members such as a pipe,
a long pipe to which a plurality of ejecting holes are pro-
vided, a pipe having a funnel-shape at a front end por-
tion thereof and a plurality of ejecting holes are formed
to a front end surface of the pipe, and a pipe having a
large-diametered front end portion and a plurality of
ejecting holes having a small diameter are formed to a
front end surface of the pipe.

[0052] According to the above arrangement, the fol-
lowing effects are obtained. That is, the liquid ejecting
means constituted by the pipe simplifies a shape of the
means, thus resulting in a low cost.
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[0053] When the liquid ejecting means is constituted
by the long pipe to which a plurality of ejecting holes are
provided, the liquid soil conditioner can be uniformly
supplied to a broad area of the soil.

[0054] When the liquid ejecting means is constituted
by the pipe having a funnel-shape at the front end por-
tion thereof and a plurality of ejecting holes are formed
to the front end surface of the pipe, or when it is consti-
tuted by the pipe having a large-diametered front end
portion and a plurality of ejecting holes each having a
small diameter are formed to the front end surface of the
pipe, the liquid soil conditioner can be uniformly ejected
in a mist form over a broad area of the soil. Therefore,
this type of the liquid ejecting means is suitable for a
case where the liquid soil conditioner is ejected to the
soil in the mixer or the soil discharged from the modified
soil conveying device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0055] The present invention will become more ap-
parent upon a consideration of the following detailed ex-
planations of the preferred embodiments of the present
invention taken in conjunction with the accompanying
drawings. It is to be understood that the embodiments
shown in the accompanying drawings are not for partic-
ularly specifying the present invention but for merely
making the explanations and understanding of the
present invention more easily.

[0056] In the accompanying drawings:

FIG. 1 is a side view showing one embodiment of a
self-propelled soil modifying machine according to
the present invention.

FIG. 2 is a plan view of this embodiment.

FIG. 3 is a front view of the embodiment.

FIG. 4 is an explanatory view explaining an opera-
tion of the embodiment.

FIG. 5 is an explanatory view explaining a soil con-
ditioner supply device of the embodiment.

FIGs. 6A to 6C are perspective views each showing
a liquid ejecting means for the soil conditioner sup-
ply device.

FIGs. 7A to 7C are explanatory views each explain-
ing a mounting position of the liquid ejecting means.
FIG. 8 is a side view showing a mounting portion of
a rear mixer for the embodiment.

FIG. 9is a cross sectional view taken along the line
IX-IX'in FIG. 8.

FIG. 10 is a side view showing another mounting
portion of the rear mixer.

FIG. 11 is a cross sectional view taken along the
line XI-XI in FIG. 10.

FIGs. 12A and 12B are explanatory views each
showing an embodiment in which a plurality of liquid
ejecting means are used.

FIGs. 13A and 13B are explanatory views each
showing an embodiment in which a plurality of dif-
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ferentliquid soil conditioners are mixed and then the
mixed liquid is ejected from one liquid ejecting
means.

FIG. 14 is an explanatory view showing an embod-
iment in which the liquid ejecting means and the
rear mixer are mounted to a portion close to a dis-
charge port of the mixer.

FIGs. 15A to 15C are explanatory views each ex-
plaining a mounting position of a liquid supply
means and a liquid tank.

BEST MODE FOR EMBODYING THE INVENTION

[0057] Next, preferred embodiments of the presentin-
vention will be described hereunder with reference to
the accompanying drawings.

[0058] As shown in FIGs. 1, 2 and 3, right and left
traveling equipment 2, 2 are attached to a machine body
1 so as to form a self-propelled machine (vehicle). A mix-
er 3 is provided to an intermediate portion between front
and rear portions of the machine body 1. At a front por-
tion side of the machine body 1 is provided a power
source unit 4 including an engine, a hydraulic pump, a
generator, or a combination thereof. The power source
unit4 is covered with a cover 5. The traveling equipment
2 is formed as a crawler-type structure, but may be
formed as a wheel-type structure. Further, the machine
body 1 is provided with a boarding platform 1a.

[0059] Atarearside ofthe machine body 1 is provided
a mount frame 6 so as to project rearward from the ma-
chine body 1, and a raw soil conveying device 7 is
mounted on the mount frame 6 so as to extend in the
longitudinal direction thereof. Further, a raw soil hopper
8 is mounted to the mount frame 6 so that the hopper 8
is positioned above a rear side of the raw soil conveying
device 7. A cover member 9 is attached to a portion be-
tween the raw soil hopper 8 and the mixer 3, and this
cover member 9 covers a space above a front side por-
tion of the raw soil conveying device 7.

[0060] Atalower portion of the machine body 1 is pro-
vided with a modified soil conveying device 10 so as to
extend in the longitudinal direction thereof. One end po-
tion (rear side portion) of the modified soil conveying de-
vice 10 in the conveying direction is positioned below
the mixer 3, while another end portion (front side portion)
of the modified soil conveying device 10 extends for-
ward over the machine body 1.

[0061] The power source unit 4 has a function of sup-
plying a power force to the traveling equipment 2, the
raw soil conveying device 7, the mixer 3 and the modi-
fied soil conveying device 10.

[0062] A liquid supply means 11 is provided to either
right or left side portion on the front side portion of the
machine body 1, while a liquid tank 12 is provided to
either right or left side portion on the rear side portion of
the machine body 1. At a portion above the raw soil con-
veying device 7 close to the inlet port of the mixer 3, a
liquid ejecting means 13 is attached to the cover mem-
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ber 9 so as to oppose to the raw soil conveying device
7. This liquid ejecting means 13, the liquid supply means
11 and the liquid tank 12 constitute a soil conditioner
supply device.

[0063] AsshowninFIG.4,the mixer 3is provided with
a soil cutter device 15 as a primary mixing unit and a
plurality of impact hammers (rotor provided with rota-
tors) 16 as a secondary mixing unit mounted in a case
14.

[0064] The aforementioned raw soil conveying device
7 is constituted as a conveyer which is composed of a
driving wheel 17, a driven wheel 18 and an endless belt-
like member 19 wrapped therearound. This raw soil con-
veying device 7 has a discharge side end portion which
extends into the case 14 of the mixer 3 through an en-
trance (input) port 20 formed to a side wall section 14a
of the case 14 of the mixer 3. The endless belt-like mem-
ber 19 is a crawler belt composed of a plurality of iron
crawler plates that are connected in an endless shape.
However, a belt can be also used as the endless belt-
like member 19.

[0065] The raw soil hopper 8 into which the soil to be
modified is thrown has a discharge port at which a raking
(raking-type) rotor 21 is mounted, the raking rotor having
a function of making constant a cut-off height b of the
raw soil a. This height b means a height of the raw soil
a conveyed by the raw soil conveying device 7 towards
the mixer 3.

[0066] A raw soil sensor 17a for detecting a height of
the soil is disposed above the raw soil conveying device
7, and this sensor 17a is switched over to "ON" state to
detect the conveyance of the raw soil on the conveying
device 7 at a time when the height of the raw soil on the
conveying device 7 becomes a predetermined height,
for example, 70% of the height b.

[0067] One side portion in the conveying direction of
the modified soil conveying device 10 is positioned be-
low a discharge port (outlet port) 22 of the case of the
mixer 3.

[0068] As shown in FIG. 5, the aforementioned liquid
supply means 11 is a fluid pump 31 to be driven by a
power source 30 for the pump such as an internal com-
bustion engine, an electric motor or the like. A suction
port of the fluid pump 31 is connected to the liquid tank
12 through a suction pipe 32 such as pipe, hose or the
like, so that the fluid pump 31 sucks the liquid soil con-
ditioner stocked in the liquid tank 12, and then, the
sucked conditioner is delivered to a delivery pipe 33
such as pipe, hose or the like. In this connection, it is
also possible to use the engine of the power source unit
4 as the power source 30 for the pump.

[0069] The liquid ejecting means 13 comprises a plu-
rality of pipes 34 and each of the pipes 34 is connected
to the delivery pipe 33. In this regard, the pipe 34 may
be formed from a single pipe structure.

[0070] As shown in FIG. 4, the raw soil a such as the
excavated soil or the like thrown in the raw soil hopper
8 is adjusted by a rotor 21 so as to provide a predeter-
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mined cut-off height and then conveyed by the raw soil
conveying device 7 towards the mixer 3. When the raw
soil is conveyed to the mixer 3, the raw soil sensor 7a
is made "ON" and the power source 30 for the pump is
started, so that the liquid soil conditioner is sprayed on
the raw soil a through the liquid ejecting means 13 (pipe
34). This liquid soil conditioner quickly infiltrates into the
raw soil, thus providing a good infiltrating property.
[0071] The raw soil a and the liquid soil conditioner
conveyed into the case 14 of the mixer 3 are subjected
to a primary mixing treatment by being cut off by the soil
cutter device 15, and then, subjected to a secondary
mixing treatment (crushing, mixing and stirring) by being
crushed by the impact hammers 16, whereby the nature
and quality of the raw soil a can be modified to be a
modified soil ¢. The modified soil ¢ of which nature and
condition are improved is then fallen and supplied onto
the modified soil conveying device 10 through the dis-
charge port 22 formed to the case 14 of the mixer 3, and
thereafter, conveyed by the modified soil conveying de-
vice 10 forward the machine body.

[0072] As described hereinbefore, the raw soil a is cut
off by the soil cutter device 15 so as to provide a flake-
shape having a predetermined thickness, and the liquid
soil conditioner adheres to a portion of the cut-off sail.
The raw soils a each having the flake-shape fall in a
state that the portions, to which the liquid soil conditioner
adheres, take various positions such as upper position,
lower position, lateral position or the like, and then
crushed and mixed by the impact hammers 16, so that
the raw soil and the liquid soil conditioner are sufficiently
mixed.

[0073] AsshowninFIG. 6A, the liquid ejecting means
13 can be formed to provide a structure in which a plu-
rality of ejecting holes 36 are formed to a plurality of por-
tions along the longitudinal direction of a long pipe 35,
and a connecting portion 37 for connecting a delivery
pipe 33 is formed to the long pipe 35.

[0074] Further, as shownin FIG. 6B, the liquid ejecting
means 13 can be also formed to provide a structure in
which the liquid ejecting means 13 comprises a pipe 38
having a funnel-shape at a front end portion thereof, and
a plurality of ejecting holes 36 are formed to a front end
surface of the pipe 38.

[0075] Furthermore, as shown in FIG. 6C, the liquid
ejecting means 13 can be also formed to provide a struc-
ture in which the liquid ejecting means 13 comprises a
pipe 39 having a large-diametered front end portion, and
a plurality of ejecting holes 36 having a small diameter
are formed to a front end surface of the pipe 39 to eject
an atomized liquid solid conditioner.

[0076] The liquid supply means 11 and the liquid tank
12 can be formed to provide an arbitrary form and can
be mounted to an arbitrary portion of the machine body
1. That is, since the soil conditioner is liquid, the flowa-
bility thereof can be utilized, so that the liquid supply
means 11 and the liquid tank 12 can be formed to pro-
vide an arbitrary form so as to match with the arbitrary
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portioni.e., a space, and can be mounted to the arbitrary
portion.

[0077] The portion to which the liquid ejecting means
13 is attached is not limited to the cover member 9. For
example, the liquid ejecting means 13 can be also at-
tached to a portion closer to the mixer 3 than the rotor
21 provided in the raw soil hopper 8. According to above
the arrangement, the liquid soil conditioner promptly
starts to infiltrate into the raw soil a thrown in the raw
soil hopper 8, so that a degree of the infiltration of the
liquid soil conditioner is further improved.

[0078] Furthermore, as shown in FIG.7B, the liquid
ejecting means 13 may be attached to an upper portion
in the case 14 of the mixer 3 so as to, direct downward.
In this case, the liquid ejecting means 13 shown in FIGs.
6B and 6C are preferably adopted. According to the
above arrangement, an interior of the case 14 of the mix-
er 3 becomes an atmosphere filled up with the liquid sail
conditioner, so that the mixing performance of the raw
soil a and the liquid soil conditioner can be improved. In
addition, there is no fear of the liquid soil conditioner
leaking out from the case 14.

[0079] Still furthermore, as shown in FIG.7C, the lig-
uid ejecting means 13 may be attached to a portion
close to the discharge portion of the modified soil con-
veying device 10 so as to oppose to the soil falling from
the modified soil conveying device 10. In this case, the
liquid ejecting means 13 shown in FIGs. 6B and 6C are
also preferably adopted.

[0080] A concrete structure of the liquid ejecting
means shown in FIG. 7C will be explained hereunder.
[0081] For example, as shown in FIGs. 8 and 9, a
mount member 40 is fixed to a discharge end portion of
a frame body 10a of the modified soil conveying device
10, and a cover member 41 is fixed to the mount mem-
ber 40. Thereafter, the liquid ejecting means 13 is at-
tached to an upper portion of the cover member 41 so
as to oppose to the falling soil.

[0082] Further, a rear mixer 42 is attached to a lower
portion of the cover member 41. The mount member 40
has an H-shape in a plan view and is formed in such a
manner that a pair of mount plates 43 are connected
through a connecting member 44, and then, a pair of
plates 45 are fixed to the connecting member 44 and
the paired mount plates 43 are fixed to both right and
left side portions of the frame body 10a by means of
bolts or the like.

[0083] The cover member 41 has an approximately
rectangularbox-shape in which a rear side wall 41a is
fixed to the connecting member 44 by means of bolts or
the like, while right and left side walls 41b being posi-
tioned inside the paired plates 45, and the liquid ejecting
means 13 is attached to an upper portion of a front side
wall 41c of the cover member 41.

[0084] The rear mixer 42 mentioned before comprises
a rotor 48 formed in such a manner that a plurality of
mixing blades 47 are arranged around a rotational shaft
46 so as to extend radially from the shaft to form a mixing
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unit, then a plural set of the mixing units are attached to
the rotational shaft 46 with intervals in an axial direction
of the rotational shaft 46. The rotational shaft 46 passes
through holes 49 formed to lateral side walls 41b of the
cover member 41 and is supported to be rotatable by
the paired right and left plates 45 through bearings 50.
[0085] A hydraulic motor or an electric motor 52 is
mounted to one of the paired plates 45 through a cylin-
der body 51, a drive shaft of the motor 52 is connected
to the rotational shaft 46 in the cylinder body 51 through
a coupling member (not shown), so that the motor 52 is
driven so as to rotate the rotor 48. In this regard, as a
power source for the motor 52, the hydraulic pump or
the generator constituting the power source unit 4 men-
tioned before may be also utilized.

[0086] In addition, the rear mixer 42 can be also
formed so as to provide a concrete structure shown in
FIGs. 10 and 11. That is, a cover member 41 having a
rectangular section and cylindrical shape is fixed to a
discharge end portion of the frame body 10a of the mod-
ified soil conveying device 10 so as to direct downward,
and the liquid ejecting means 13 is attached to an upper
portion of the cover member 41 so as to oppose to the
falling soil.

[0087] The rotational shaft 46 of the rear mixer 42 is
supported to be rotatable at lower portions of the lateral
side walls 41b of the cover member 41, and the hydrau-
lic motor or the electric motor 52 is mounted to a rear
side wall 41a of the cover member 41.

[0088] A belt 55 is wrapped around a portion between
a pulley 53 fixed to the rotational shaft 46 and a pulley
54 to be rotated by the motor 52, so that the motor 52
is driven to rotate the rotor 48.

[0089] According to the arrangement mentioned
above, the liquid soil conditioner is ejected to the soil
falling from the modified soil conveying device 10 to mix
the soil and the soil conditioner together. Thereafter, the
soil and the liquid soil conditioner are sufficiently mixed
again by the rear mixer 42.

[0090] In this case, as the mixer 3, it is also possible
to use a mixer having a function of only crushing the raw
soil a so as to realize a fine powdery state without in-
cluding a lump soil.

[0091] In a case where the liquid ejecting means 13
is attached to a portion shown FIGs. 7A and 7B, there
can be adopted an arrangement in which the liquid eject-
ing means 13 is not attached to a portion close to the
discharge portion of the modified soil conveying device
10 but only the rear mixer 42 is mounted thereto.
[0092] A portion to which the liquid ejecting means 13
is attached is not limited to one portion, but the liquid
ejecting means 13 may be also attached respectively to
four portions as indicated in FIGs. 4, 7A, 7B and 7C.
[0093] Furthermore, the liquid ejecting means 13 can
be also attached respectively to two portions arbitrarily
selected from the four portions shown in FIGs. 4, 7A, 7B
and 7C.

[0094] Still furthermore, the liquid ejecting means 13
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can be also attached respectively to three portions ar-
bitrarily selected from the four portions shown in FIGs.
4, 7A, 7B and 7C.

[0095] As mentioned hereinbefore, in a case where
the liquid ejecting means 13 are attached respectively
to a plurality of portions, a set of the fluid pump 31, the
liquid tank 12 and the power source 30 for the pump
may be independently provided to each of the liquid
ejecting means 13 as shown in FIG. 12A.

[0096] Accordingtothe above arrangement, when the
liquid soil conditioners of the kinds different from each
other are packed in the liquid tanks 12 respectively, the
liquid soil conditioners of the different kinds can be eject-
ed and supplied to various portions.

[0097] Further, as shown in FIG. 12B, there can be
also adopted an arrangement in which one fluid pump
31, one liquid tank 12 and one power source 30 for a
pump are provided so that one kind of liquid soil condi-
tioner is supplied under pressure to a plurality of the lig-
uid ejecting means 13.

[0098] Furthermore, there may be also provided a
structure in which the liquid soil conditioners of the kinds
different from each other are mixed so that the mixed
conditioner is ejected through one liquid ejecting means
13. In this case, as shown in FIG. 13A, the liquid soil
conditioners stocked in the plurality of the liquid tanks
12 are sucked and discharged by one fluid pump 31. In
another case such as shown in FIG. 13B, the liquid soil
conditioners stocked in the plurality of the liquid tanks
12 are respectively sucked by the fluid pumps 31, and
discharge sides of these fluid pumps 31 are formed so
as to be combined together, whereby the liquid soil con-
ditioner is forcibly supplied to one liquid ejecting means
13.

[0099] The rear mixer 42 may be disposed independ-
ently from the modified soil conveying device 10. In this
case, for example, the cover member 41 is mounted to
a support frame disposed on the ground or a movable
support frame through the mount member 40, or the
cover member 41 is directly mounted to the support
frame.

[0100] Further, the liquid ejecting means 13 and the
rear mixer 42 may be mounted to an intermediate por-
tion in the conveying direction of the modified soil con-
veying device 10.

[0101] Next, a concrete example of the soil modifica-
tion will be explained hereunder.

[0102] An explanation will be started by way of exam-
ple in which the liquid ejecting means 13 is attached to
the cover body 9 as shown in FIG. 4 or the liquid ejecting
means 13 is attached to a portion closer to the mixer 3
than the rotor 21 mounted in the raw soil hopper 8 as
shown in FIG. 7A and a polymer-type solidifying agent
is ejected as a liquid from the liquid ejecting means 13.
[0103] A mud as the raw soil is thrown in the raw soil
hopper 8. Then, the mud and the polymer-type solidify-
ing agent are mixed by the mixer 3 to thereby modify the
nature and condition of the mud to form a modified soil,
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which is then conveyed by the modified soil conveying
device 10 and discharged outside the machine body.
[0104] According the operation mentioned above, the
mud, for example, discharged at the time of the tunnel
excavation using a shield-type tunnel excavator, can be
modified to a hard soil having a good quality.

[0105] Further, it is preferable that a ferrous sulfate
solvent is ejected from the liquid ejecting means 13
(shown in FIG. 6A) attached to the cover body 9 shown
in FIG. 4 while water is ejected from the liquid ejecting
means 13 (shown in FIG. 6B or 6C) attached to the mod-
ified soil conveying device 10 shown in FIG. 7C, and a
soil polluted with hexa-valent chromium is thrown in the
raw soil hopper 8.

[0106] According to this arrangement, the soil pollut-
ed with hexavalent chromium and the ferrous sulfate
solvent are mixed by the mixer 3, and the water is then
ejected to the mixture, so that the soil polluted with hexa-
valent chromium can be modified to obtain a state of the
hexavalent chromium being undissolved. In addition,
due to the addition of the water, the reaction of modifying
the quality of the soil can be easily promoted.

[0107] Furthermore, itis also preferable that a ferrous
sulfate solvent is ejected from the liquid ejecting means
13 (shown in FIG. 6B) attached to the mixer 3 shown in
FIG. 7B while water being ejected from the liquid eject-
ing means 13 (shown in FIG. 6B or 6C) attached for the
modified soil conveying device 10 shownin FIG.7C, and
the soil polluted with hexavalent chromium as a raw soil
is thrown in the raw soil hopper 8.

[0108] Accordingto such arrangement, the soil pollut-
ed with hexavalent chromium and the ferrous sulfate
solvent are mixed by the mixer 3, and the water is then
ejected to the mixture, so that the soil polluted with hex-
avalent chromium can be modified to obtain a state of
the hexavalent chromium being undissolved. In addi-
tion, due to the addition of the water, the reaction of mod-
ifying the quality of the soil can be easily promoted.
[0109] Itis also possible to modify the self-propelled
soil modifying machine to a soil modifying machine hav-
ing no modified soil conveying device 10 described
hereinbefore. In this case, the power source unit 4 sup-
plies the power to the traveling equipment 2, the raw soil
conveying device 7 and the mixer 3.

[0110] In such case, since the modified soil is dis-
charged through the discharge port 22 of the mixer 3, it
is also possible to adopt an arrangement in which a belt
conveyer for discharging the modified soil is independ-
ently mounted below the discharge port 22 to thereby
discharge the modified soil outside the machine body or
the discharge port 22 of the mixer 3 is formed to a portion
outside the machine body (i.e., a portion forwardly apart
from the traveling equipment 2) to thereby discharge the
modified soil outside the machine body.

[0111] In case of using the self-propelled soil modify-
ing machine mentioned above, it is also possible to
mount the liquid ejecting means 13 and the rear mixer
42 to a portion close to the discharge port 22 of the mixer
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3.

[0112] For example, as shown in FIG. 14, the dis-
charge port 22 of the mixer 3 is formed so as to provide
a shape having a narrow width, and the liquid ejecting
means 13 and the rear mixer 42 are mounted to a portion
close to the discharge port 22 of the case 14 through
the mount member 40 and the cover member 41 as the
same manner as described hereinbefore.

[0113] According to this arrangement, a crushed soil
having a fine powdery state including no lump soil dis-
charged from the discharge port 22 of the mixer 3 can
be effectively mixed with the liquid soil conditioner,
thereafter, the mixture can be further sufficiently mixed
by the rear mixer 42.

[0114] Next, the control system for controlling a sup-
ply amount of the liquid soil conditioner will be explained
hereunder.

[0115] In the above case, a supplying speed of the
raw soil is controlled by adjusting the motor for driving
the driving wheel 17 of the raw soil conveying device 7
and the motor for rotating the rotor 21 mounted in the
raw soil hopper 8.

[0116] Further, the amount of the liquid soil condition-
er to be ejected from the liquid ejecting means 13 is con-
trolled by adjusting a rotation speed of the fluid pump
31 driven by the power source 30 for the pump.

[0117] Furthermore, a detecting means for detecting
a raw soil supply amount is provided for a portion close
to the input port 20 of the mixer 3. For example, a plu-
rality of switches or laser systems as the detecting
means detect a height of the raw soil to be supplied, and
the amount of the raw soil to be supplied per unit time
is detected in accordance with the height of the raw soil
to be supplied and a supplying speed (conveying speed)
of the raw soil at the raw soil conveying device.

[0118] Inthe arrangement mentioned hereinbefore, a
mixing ratio of the raw soil and the liquid soil conditioner
is previously set to an appropriate value. Based on this
mixing ratio and the detected amount of the raw soil, the
supply speed of the raw soil or the amount of the liquid
soil conditioner is controlled to thereby secure a con-
stant mixing ratio at any time.

[0119] In the described embodiment, although both
the liquid supply means 11 and the liquid tank 12 are
mounted to the machine body 1, it is also possible to
independently or separately dispose at least one of the
liquid supply means 11 and the liquid tank 12 from the
machine body 1.

[0120] For example, as shown in FIG. 15A, the liquid
supply means 11 is independently disposed from the
machine body 1, and the suction port of the liquid supply
means 11 is connected to the liquid tank 12 mounted to
the machine body 1 through the suction pipe 32 while
the delivery pipe 33 is connected to the liquid ejecting
means 13.

[0121] Further, as shown in FIG. 15B, the liquid tank
12 is independently disposed from the machine body 1,
and the suction port of the liquid supply means 11
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mounted to the machine body is connected to the liquid
tank 12 through the suction pipe 32.

[0122] Furthermore, as shown in FIG. 15C, both the
liquid supply means 11 and the liquid tank 12 are inde-
pendently disposed from the machine body 1, and the
delivery pipe 33 is connected to the liquid ejecting
means 13.

[0123] Although the present invention has been de-
scribed with reference to the exemplified embodiments,
it will be apparent to those skilled in the art that various
modifications, changes, omissions, additions and other
variations can be made in the disclosed embodiments
of the present invention without departing from the
scope or spirit of the present invention. Accordingly, it
should be understood that the present invention is not
limited to the described embodiments and shall include
the scope specified by the elements defined in the ap-
pended claims and range of equivalency of the claims.

Claims
1. Aself-propelled soil modifying machine comprising:

a machine body (1) having a traveling equip-
ment (2);

a raw soil hopper (8) mounted to the machine
body (1), into which a raw soil to be modified is
thrown;

a raw soil conveying device (7) mounted to the
machine body (1) for conveying the raw soil
charged into the raw soil hopper (8);

a mixer (3) mounted to the machine body (1)
for mixing the raw soil conveyed through the
raw soil conveying device (7);

a power source unit (4) mounted to the machine
body (1) for supplying a power to said traveling
equipment (2), the raw soil conveying device
(7) and the mixer (3); and

a soil conditioner supply device for ejecting a
liquid soil conditioner from a liquid ejecting
means (13) to which the liquid soil conditioner
stocked in a liquid tank (12) is supplied by a lig-
uid supply means (11),

wherein said liquid ejecting means (13) is at-
tached to at least one portion in a passage ranging
from the raw soil hopper (8) to a discharge portion
of the mixer (3).

2. A self-propelled soil modifying machine according
to claim 1, wherein said liquid ejecting means (13)
is attached to at least one portion selected from a
portion in the raw soil hopper (8), a portion above
the raw soil conveying device (7) close to an input
port of the mixer (3), a portion in the mixer (3), and
a discharge portion of the mixer (3).
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3.

A self-propelled soil modifying machine according
to claim 1, wherein said liquid ejecting means (13)
is attached respectively to a passage ranging from
the raw soil hopper (8) to the interior of the mixer
(3) and the discharge portion of the mixer (3).

A self-propelled soil modifying machine according
to claim 1, further comprising a rear mixer (42) for
mixing a soil discharged from the mixer (3).

A self-propelled soil modifying machine according
to claim 1, wherein said liquid ejecting means (13)
is attached to the discharge portion of the mixer (3),
and the rear mixer (42) for mixing the ejected liquid
soil conditioner with the discharged soil is mounted
to a portion lower than said liquid ejecting means
(13).

A self-propelled soil modifying machine comprising:

a machine body (1) having a traveling equip-
ment (2);

a raw soil hopper (8) mounted to the machine
body (1), into which a raw soil to be modified is
thrown;

a raw soil conveying device (7) mounted to the
machine body (1) for conveying the raw soil
charged into the raw soil hopper (8);

a mixer (3) mounted to the machine body (1)
for mixing the raw soil conveyed by the raw soil
conveying device (7);

a modified soil conveying device (10) mounted
to the machine body (1) for discharging the soil
mixed by said mixer (3);

a power source unit (4) mounted to the machine
body (1) for supplying a power to said traveling
equipment (2), the raw soil conveying device
(7), the mixer (3) and the modified soil convey-
ing device (10); and

a soil conditioner supply device for ejecting a
liquid soil conditioner from a liquid ejecting
means (13) to which the liquid soil conditioner
stocked in a liquid tank (12) is supplied by a lig-
uid supply means (11),

wherein said liquid ejecting means (13) is pro-
vided to at least one portion in a passage ranging
from the raw soil hopper (8) to the modified soil con-
veying device (10).

A self-propelled soil modifying machine according
to claim 6, wherein said liquid ejecting means (13)
is attached to at least one portion selected from a
portion in the raw soil hopper (8), a portion above
the raw soil conveyer (7) close to an input port of
the mixer (3), a portion in the mixer (3), and a dis-
charge portion of the modified soil conveying device
(10).
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A self-propelled soil modifying machine according
to claim 6, wherein said liquid ejecting means (13)
is attached respectively to a passage ranging from
the raw soil hopper (8) to the interior of the mixer
(3) and the discharge portion of the modified soil
conveying device (10).

A self-propelled soil modifying machine according
to claim 6, further comprising a rear mixer (42) for
mixing a soil discharged from the modified soil con-
veying device (10).

A self-propelled soil modifying machine according
to claim 6, wherein said liquid ejecting means (13)
is attached to the discharge portion of the modified
soil conveying device (10), and the rear mixer (42)
for mixing the ejected liquid soil conditioner with the
discharged soil is mounted to a portion lower than
said liquid ejecting means (13).

A self-propelled soil modifying machine according
to claim 1 or 6, wherein said liquid supply means
(11) and the liquid tank (12) are mounted to the ma-
chine body (1).

A self-propelled soil modifying machine according
to claim 1 or 6, wherein either said liquid supply
means (11) or the liquid tank (12) is independently
provided from the machine body (1).

A self-propelled soil modifying machine according
to claim 1 or 6, wherein both the liquid supply means
(11) and liquid tank (12) are independently provided
from the machine body (1).

A self-propelled soil modifying machine according
to claim 1 or 6, wherein said liquid supply means
(11) comprises a fluid pump (31) driven by a power
source (30) for a pump, and a discharge side of said
fluid pump (31) is connected to said liquid ejecting
means (13) through a delivery pipe (33).

A self-propelled soil modifying machine according
to any one of claims 1 to 14, wherein said liquid
ejecting means (13) is a pipe (34).

A self-propelled soil modifying machine according
to any one of claims 1 to 14, wherein said liquid
ejecting means (13) is formed with a plurality of
ejecting holes (36) to a long pipe (35).

A self-propelled soil modifying machine according
to any one of claims 1 to 14, wherein said liquid
ejecting means (13) is a pipe (38) having a funnel-
shape at a front end portion thereof and a plurality
of ejecting holes (36) are formed to a front end sur-
face of the pipe (38).
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18. A self-propelled soil modifying machine according

to any one of claims 1 to 14, wherein said liquid
ejecting means (13) is a pipe (39) having a large-
diametered front end portion, and a plurality of
ejecting holes (36) having a small diameter are
formed to a front end surface of the pipe (39).
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