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present invention relates to a nethod for ‘dredging and tran

particulate material such+ as earth. or ‘5 - sand. from a dredge
vehicle such as a boat equipped with a backhoe to a place of
reclamation. In conventional dredging.operations using a dredge boat

equi pped with a backhoe, scoops earth and sand froma seabed or froma

steep face of a seashore,k .and then a 10 trge.nsportatlon boat is

| oadsd with the earth andmgeq@DtQFtQQ@%mqwmtdg;w@ngegﬁgggg place of
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trucks, conveyers and other transporting neans 15 In such
d[edging operation u3|ng a dredge boat eqU|pped with a backhoe, the
scraper is dri coap sand for _instancge
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and Labor wages raise the dredging and -reclaimng cost. The earth
and sand is |iabll® t §onyentdons i r Smedsd ngucle@e ratdens augim® ehedredd@e of
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and sand which 1is unleaded from_the transportation boat

is conveyed ‘to the place of reclamation by dump trucks,

conveyers and other trénsborting menns

15 In such dredging operation using a dredge boat equipped
with a baCkhoe) the &scraper is driven forward to scoop
earth and sand for instance from a seabed. The backhoe
has its bucket with the mouth opening towards the machine,
and in use the machine buts its bucket away from the

20 machine, and then pulls its bucket towards the machine

to scoop and load earth and sand.

Sueh conventional dredging operation requires transpor-
tation boats, dump cars, heavy machines for L(oading and
unloading earth and sand from transporting means. This

25 and Llabor wages raise the dredgfng and reclaiming cost.
The earth and sand is liable to fall down from the bucket
under around the bow -of the dredge boat, and the earth
and sand lie in heaps there. This reduces the efficiency
with which the dredg1ng operat1on is carried out.

30 One object of the present invention 4is to provide
a dredging method which can eliminate the necessity of trans-
portation boats, dump cars or other transportation means

and require Llittle or no loading and unloading Llabor.



and require little or no | oading and unl oadi ng | abor. 2- Anot her obj ect
of the present invention is to provide a dredging nmethod which can prevent
the formation of heaps of earth and sand under the bow of a dredge boat,

and accord- ingly inprove the dredglng efficiency. 5 A dredglng
method according to the present = idwention uses a dredge vehicle

equi pped with a backhoe, and it conprises the steps of: scooping
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material thus obtained by means of the cutter in the hopper; ~
driving the resultant slurry into an associated suction
tube by means of a pump; and transporting the same to a

15 place of reclamation via associated inboard, marine and
land tubes, which are preferably designed to be connected
togethér. A bucket can be fixed to an operation arm with
its open mouth ahead of the backhoe, in the form of a "face-
shovel”, and the bucket is pushed forward to scoop, and

20 pulled back to bring earth and sand into the vehicle, e.g.
a boat, thereby preventing the formation of heaps of earth
and sand under the bow of the boat, as would be otherwise
caused as a result of falling of earth and sand from the
steep face of the seashore and from the bucket if it were

25 - fixed to an operating arm with its open mouth towards the ~
backhoe.

Suitable apparatus for removing pieces of obstacle
from earth and sand, which can be used in a dredging operat-
ion according to the present invention essentially comprises

30 a pivotable primary selection grid and a secondary selection
grid; these primary and secondary selection grids are
arranged at upper and lower levels above the hopper located
within the dredge vehicle; the secondary selection grid
comprises an overlying screen wWwhich is composed of a

35 plurality of parallel bars, and an underlying screen which

~is composed of a plurality of wires resilienfly. stretched
perpendicular to the overlying parallel bars; a rotary
scraper is adapted to move on the upper surface of the rod

screen to remove




fromearth and sand, which can be used in a dredgi ng operat- ion according
to the present invention essentially conprises 30 a pivotable primry
selection grid and a secondary selection grid; these prinmary and secondary
selection grids are arranged at upper and | ower |evels above the hopper

| ocated within the dredge vehicle; the sgcgndary selection grid conprises
an overlying screen which is conposed of“a” 35 pluraLity of parallel
bars,~and an underlying screen which is conposed of a plurality of wres
resi Iikently stretched perpendicular to the overlying parallel bars; a
rotary scraper..is adapted to nove on the upper surface of the rod screen to
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Pi eces of t hoeb s¢ exad red aanmse reatsrérye chaget ahft bpendbhed rbyratrlsrescraper For in-
stance, elongated piecess of wood will be pushed down by the
rotating scraper blades while the resiliently stretched wires

;vieldingly withdraw. Then, the elongated pieces of obstacle will
156 rise from the meshes and will be put in horizontal position in
:which the pieces of obstacle are easily caught and removed b& the
'rotating scraper blades. Thus, whether or not pieces of obstacle
:are caught in the meshes of the secondary net, all remaining
pieces of obstacle will be removed from tﬁe secondary selection
20 orid. Finally, obstacle-free earth and sand is thrown in the

hopper.

Other objects and advantages of the present invention will be

better understood from the following description of a preferred

26 embodiment of the present invention, which is shown in the accom-
panying drawings:

Fig.l is a plan view of a dredge boat eaquipped with a

bockhoe:
Fig.2 is a side view of the dredge boat:
30  Fig.3 shows one mode of dredging operation with the backhoe:
Fig.4 shows another mode of dredging operation:
Fig.5 is a sectional view of the dredge boat taken along the

line V-V in Fig.!:

Fig.6 is an enlarged perspective view of the secondary selec-



rotating scraper blades. Thus, whether or not pieces of obstacle are caught -
in the neshes of the secondary net, all remining Pieces of obstacle wll
be renoved fromthe secondary selection 20 grid. Finally, obstacle-free
earth and sand is thrown in the hopper. O her objects and advant ages of
the present invention wll be better g{nderstood fromthe foll ow ng
description of a Preferred 25 enbodi ment of the present invention, which
is shown in the accom panying drawings: Fig.1 is a Plan view of a dredge
boat eqw pped with a bockhoe; Fi'g.2 is a side view of the dredge bt :
30 Fig.3 shows one node of dredging operation with the backhoe; Fig.4
shows &rerher idoaé ar ebetiashy ephbrbrrbime Mey izeis apdsecti onal view of the
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10 "faceshovel” as shown in Fig.4. The backhoe can selelctively
take either form., depending on the degree of hardness of -the

ground of bay or river floor and other dredging conditions.

Specifically, the backhoe in the form of "faceshovel" can be
15 advantageously used in scraping soft ground., for instance a
deposit of sand, mud, etc. Then, the backet 21b is pushed for-
ward to scoop earth and sand from the deposit. Then, less amount
of earth and sand falls from the backet and from the steep face
of deposit to lie in heaps around under the bow of the boat. com-
20 pared with the backhoe dredging mode., in which a relatively large
amount of earth and sand is liable to fall from the bucket 2la
when pulled and dragged on the seabed towards the machine and
fall from the steep fece of deposit .to lie in heaps around under
the bow of the boat, thus reducing the dredging efficiancy.
25
A hopper 3 has an openable bottom. It is located behind the
backhoe 2. When the hopper 3 is opened, its bottom orpens to the
sea. The hopper 3 has an obstacle eliminating arrangement 4,
which is shown in Figs. 5 to 7.
30
The obstacle eliminating arrangement 4 comprises a rotatable
primary selection orid 41 and secondary selection grid 42 ar-
ranged at upper and lower levels.above the hopper 3. The primary

selection grid 41 is rotatably attached to the frame at its one



.Specifically, the backhoe in the formof "faceshovel" can be 15
advant ageously *used in scraping soft ground, for instance a deposit of
sand, nud, -etc. Then, the backet 21b is pushed for- ward to scoop earth
and sand fromthe deposit. Then, |ess anmount of earth and sand falls from
the backet and fromthe steep face of depasit to lie in heaps around under
t he bow of the boat, com 20 Pared with the backhoe dredgi ng node,  in
which a relatively |large amount of earth and sand s liable to fall from
the bwcket 2la when pulled and dragged on the seabed towards the nachine
and fall fromthe steep fece of deposit, to |ie in heaps around under the
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resil{ ntly stretched (by springs 44a) perpendicular to the overlying
I

parall®el bars 43a, and a rotary scraper 45 which is
~ . The rotary scraper 45 has a plurality of radial blades 45b on
its shaft 45a, the shaft 45a is engaged with a chain drive (not
shown) .
15 A suction tube 5 has a cutter 6 at its front end, and the
front end of the suction tube 5 is put in the hcpper 3. The
rotation of the cutter 6 in the hopper 3 will change the earth

and sand to slurry. A siurry pump T is connected to the rear end
of the suction tube 5., and the slurry pump 7 is connected at its
20 output to marine and land tubes (not shown) via and associated

inboard tube.

In operation first, the bucket of the backhoe throws earth

and sand on the primary and secondary selection grids 41 and 42.

25 Pieces of obstacle whose size is larger than the mesh of the
selelction grids 41 and 42, are removed from earth and sand
before falling in the hopper 3. Specifically, earth and sand is
thrown on the primany selection grid 41, allowing pieces of
obstacle of smaller size than the mesh or paralle!l space of the

30 rod grid to fall on the underlying secondary selection grid 42,
leaving larger pieces of obstacle on the primary selection grid

41, Then., the primary selection grid 41 is raised and tilted by
the hydraulic motor to throw away the remaining pieces of

obstacle. Some pieces of obstacle 13 may be caught in selected



adapted to nove on the upper surface of the rod screen 43 in the

| ongi tudi nal direction of rods to renove pieces of obstacle. 10 The rotary
scraper 45 has a plurality of radial blades 45b on its shaft 45a, the shaft
45a i s engaged with a chain drive (not shown). 15 A suction tube 5
has a cutter 6 at its front end, and the front end of the suction tube 5 is
put in the hopper 3. The rotation of- tthhe cutter 6 in the hopper 3 will
change the earth and sand to slurry. A slurry Punp 7 is connected to the
rear end of the suction tube 5, and the slurry punp 7 is connected at Jts
20 output to marine and |and tubes (not shown) via and associ ated i nboard
tube. Iwehesrat | Ure fdaaindatrive sioueledti oof strlid .badlkivse thieows edr bhsamdisand
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secondary selection grid can be taken off by the rotary scraper 45. For

|nsi%nc’éhe@?"lfng"dté’tftplpé@égsof’fweeﬂtac e are caught in the meshes of the

secondary selection net, all remaining pieces of obstacle will be
removed. Finally, obstacle-free earth and sand is thrown in the
hopper 3., where the earth and sand is mixed with a liquid by the
cutter 6. The resultant slurry will be pumped to a place of
15 reclamation via associated inboard, marine and land tubes
smoothly without such a trouble that the pump and/or tubes are

blocked with pieces of obstacle.

20
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13-Wi Il be Pushed down by the rotati ng scraper bl ades 45
resiliently stretched wires 44b yieldingly wthdraw, as seen M"ﬂlﬂlm"lm“",
Then, the el ongated Pieces of obstacle 13 will rise frontth

resilient: counterforce, and w | | be put in horizontal ition in which

t he Pieces of obstacle 13 are easily caught and renoved by the rotating
scraper bl ades 45b. Thus, 10 whet hef Br-not pieces of obstacle are caught

in the nmeshes of the secondary -sel ection net, all_.renmining Pieces of

obstacie will be renoved. Finhally, obstacle- free earth and sand is thrown

in the hopp&l?IMSghore the earth and sand is mixed with a liquid by the

cutter 6. The resultant sIurry will_be punped to a Place of 15 reclamation
via associ ated inbdamet %rQQtéi’%ﬁﬁﬂlﬂ%tﬂéﬁlt‘%b%sdEMQGhV?hwpi-hoagusaphda
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mar i ne and Land tuh . A nethod as clainmed in
backhoe the same to a place of reclamatlon via associated

onboard, marine and land tubes.

2. A method as claimed in Claim 1, wherein the backhoe
comprises a bucket fixed on the end of an operating arm
with its mouth opening facing away from the dredge vehicle,
and the scooping step comprises pushing the bucket forward
away from the vehicle, on a sea-bed or sea-shore to scoop
up the particulate material.

3. A method as claimed in Claim 1 or 2, wherein the
obstacle-eliminating means used comprises a pivotable
primary selection grid and a secondary selection grid
comprising a plurality of parallel bars overlying a

: plurality of wires, resiliently stretched perpendicular
~ to the overlying parallel bars, and a rotary scraper adapted
to move over the upper surface of the grid to remove
obstacles, and wherein an obstacle retained on the primary
selection grid is removed by pivoting the grid upwards

about one side and an obstacle retained on the secondary
selection grid is removed by the rotary scraper as it moves

across the upper surface of the grid.

4. A method as claimed in Claim 3, wherein the primary
selection grid of the obstacle-eliminating means is located
above and has a larger mesh size than the secondary select-

ion grid.



- conprises a bucket fixed on the end of an operating armwth its nmouth
openi ng facing away fromthe dredge vehicle, and the scooping step

conpri ses pushing the bucket forward away fromthe vehicle, on a sea-bed or
sea-shore to scoop up the particulate naterial. 3. A method as clained in
~Caim1l or 2, wherein the obstacle-elimnating means used conprises a

pi votabl e primary selection grid and8a-secondary sel ection grid conprising
a plurality of parallel bars overlying a plurality of wires., resiliengly
stretched perpendicular to the overlying parallel bars, and a rotary =
scraper adaptgd OmEEK‘édO‘é%{b 1 P n .Sés'ﬁ%agﬁeeﬁdkﬂg. 8iLgml OuheTRG
obstacl es, and wherein an obstacle retaine nthe primary Selection grid

i s renpvidie paptieelatetmaterialupfarasthpand/exesande and an obstacl e
retai ned on the secondary selection grid is renoved by the rotary scraper-
as it noves across the upper surface of the grid. 4. A nethod as clained in
C aim 3, wher®indt me 4:’&?;’ dzedgingn ij‘?’k?ﬁag'\‘t’c??ehb@?a e&edNPREeLS ng
means i deéscrileed abiyle feflehéficé tor pegsneshtsdi 2e than the secondary
select- ion grid. -8- 5. Anethod as clainmed in any preceding claim
wherein the pafi ialis ecarth and/or sand 6 A nethod of ]
dredgi ng substantially as herei nbef ore described with reference to Figs. 1
to 7.




