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[5 7 ] ABSTRACT 

A ?oating dredge has a downwardly extending dis 
charge line terminating in a double ended scoop, with 
the discharge line being supported at its upper end for 
bi-directional swinging movement of the scoop; the 
scoop having a pivoted double ended scraper blade 
which alternatively opens one end of the scoop while 
closing the other. 

10 Claims, 6' Drawing Figures 

ill/ll [I] Ill“. 
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I 

DIREDGING MACHINERY WITH SWINGING 
DOUBLE ENDED SCOOP 

The present invention relates to machinery for dredge 
ing sand, gravel, or other similar loose materials from 
underwater bottoms, and generally comprises a hori 
zontally reciprocatingly movable dredging scoop at 
tached to the lower end of a discharge line which is sup» 
ported at its upper end by an articulated joint attached 
to a ?oating structure. The assembly also includes a 
line for conducting pressurized ?uid, such as air or" 
water to the lower end of the discharge line for convey 
ing materials upwardly to the surface. I > 

In conventional dredges the loose materials are 
sucked into the dredging scoop by the partial vacuum 
created by the flow of pressurized madium at the intake 
of the scoop and are carried up through a discharge line 
with the pressurized fluid. A disadvantage of these 
dredges is, that only such materials as can be easily 
sucked into the scoop will be removed. It is only to a 
limited extent that materials that are strongly adherent 
to the bottom will be removed. a 

It is therefore an object of the present invention to 
provide dredging machinery capable of removing a 
maximum of materials from the bottom of a body of 
water regardless of the type of material and its location. 
This object is accomplished by providing a down 

wardly depending discharge line having a scoop at its 
lower end which can be reciprocatingly moved in a hor 
izontal path to provide a scraping‘action on the mate 
rial to be removed. The scoop, furthermore, is provided 
with oppositely disposed openings and a double ended 
pivotal scraping blade which is operable to alterna 
tively uncover the opening facing the direction of 
movement while simultaneously closing the opposite 
one. 

In order to increase the capacity of the apparatus it 
is also advantageous to provide the leading edges of the 
double ended blade with a series of teeth. 

It is also advantageous to protect the scoop against 
possible damage by placing one, or more, protective 
arms across the respective inlet openings attached to 
the leading edges of the blade to prevent the entry of 
large rocks, debris, or other oversized materials which 
might otherwise clog the openings. 
A further feature of the invention consists in the fact 

that the upper end of the discharge line is secured to a 
stationary support on the ?oating structure by means of 
a ball bearing journalled support with the material 
being discharged from the line by a right angled elbow 
pipe. 

In order to obtain additional freedom of movement 
of the discharge line it is also advantageous to provide 
a ?exible articulated coupling near the upper end of the 
line which will allow the discharge line to swing in a di 
rection at right angles to the principal path of recipro 
cating movement determined by the journalled sup 
port. 
Other objects and advantages will be apparent to 

those skilled in the art from the following detailed de 
scription in connection with the attached drawings, in 
which: 
FIG. 1 is a view in elevation of a preferred form of a 

device according to the invention, for dredging sand, 
gravel or other similar loose materials; 
FIG. 2 is a detail view, partly in section and on an en 

larged scale, of the scoop shown in FIG. 1; 
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2 
I I FIG. 3 is an end view of the scoop taken from the left 

of FIG. 2; . , 

FIG. 41 is a horizontal cross-section along line 4-4 of 
FIG. 3; ' ' 

FIG. 5 is an enlarged elevation of the mounting of the 
upper end of the discharge line; and ‘ 
FIG. 6 is a fragmentary view of the coupling shown 

in FIG. 5 as viewed in the direction of arrow A. 
Referring now more, particularly to FIG. 1, a device 

' for dredging sand, gravel or other similar loose materi» 
als is generally indicated by numeral 10. This device 
comprises a ?oating raft?like vessel 12, preferably 
formed by a pair of parallel pontoons 14 joined to each 
'other by transverse connecting pontoons 16 indicated 
by dotted lines. That portion of the raft towards the left 
in FIG. I is left open to permit entry of a barge or other 
means for carrying away material discharged. 
Approximately at the middle of the raft 12 a baf?e 

tank 18 is provided into which the loose material re 
moved by a scoop is fed through a discharge line 20. 
The material, such as gravel, sand or the like, is con 
veyed from this baffle tank to a drainage chute 22. The 
drained material is then transported, for example, to a 
storage place located ashore by means of conveyor 
belts, barges, or the like (not shown). 
Two lifting jacks 24 and 26 are mounted on the vessel 

12 at the left and at the right of the baf?e tank 18, re 
spectively, and at approximately the same distance 
therefrom. Each one of these lifting jacks is provided 
with a motor-driven winch 28 and 80, respectively, and 
cables 32 and 34, whose free endsare secured‘v to a 
scoop 36, are rolled around these winches. The lifting 
jacks also serve to assist in securing the two Pontoons 
14 to each other. I ' 

As shown in FIG. I, a feed line 38 is provided to con 
vey a pressurized medium, for example water or pres 
surized air, to the scoop 36. The pressurized water fed 
into line 38 is obtained directly from the river or the 
lake by means of an intake, 40, and is conveyed to the 
scoop 36 by a pressure pump 42 mounted on the battle 
tank 18. " , 

Iin FIGS. 2 to 4 thepscoop 36 is shown on an enlarged 
scale. The discharge line 20 is connected to a housing‘ 
44 of the scoop 36, which has for example the shape of 
a truncated pyramid and is provided at its lower end 
with an inlet 46 opposite to the discharge line 20. This 
inlet comprises a double-ended scraping blade 48 pro 
vided at its opposite ends with teeth 59 (FIG. 3). The . 
scraping blade 48 is rotatably mounted in the center of 
the lower portion of the housing 44 and is provided. 
with two curved elongated upwardly projecting arms 
52 fixed to the upper surfaces 45 and 47 of thefblade." 
As shown in FIG. 3, the two narrow sides of‘thehous-‘y‘ 

ing 44 are provided with openings 49 and 51 ‘adapted 
to receive the respective ends of the reciprocating 
scraping blade 48. Further, the scraping blade 48 is also 
guided in its reciprocating movement by means of the 
two arms 52 which move between guide blocks 54 lo 
cated above the side openings 49 and 51. 
As particularly shown in FIG. 2, the scraping blade 

48 is rotatably mounted on a conduit 58, connected 
with the feed line 38 for pressurized medium, by means 
of a hollow shaft 56. The conduit 58 is provided with 
an upwardly directed opening 60 on the inside of the 
scoop 36 to prevent the opening 60 from becoming 
closed during movement of the scraping blade. The 
hollow shaft 56 is provided at its upper portion with an 



3 
opening 62 which is larger than the opening 60 of the 
conduit 58 so that it is always completely open regard 
less of the position of the scraping blade ‘48. 
Reciprocating movement of the scraping blade 48 is 

accomplished by the alternative application of force to 
the cables 32 and 34. These cables lead from the re 
spective winches 28 and 30 and pass downwardly over 
the outside of rollers 80, mounted at the extremities of 
pivotally mounted levers 78, and each is connected at 
its lower free end to a pulley 64. These pulleys carry the 
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medial portion of the respective cable loops 66 and 68. 7, 
Connected at the ends of the hollow shaft 56, which " 
projects outwardly of the scoop housing, are a pair of 
bell crank levers having arms 70 and 72 and the termi 
nal ends of cable loop 66 are connected to arms 70, 
while the ends of cable loop 68 are connected to arms 
72. 
As shown in FIG. 3, the arms 70 are outwardly offset 

so that the spacing between the two arms 70 is larger 
than between the arms 72. This permits the two cable 
loops 66 and 68 to cross each other (FIG. 2) without 
touching and prevents abrasion and wear. 
As further shown in FIG. 3, the housing 44 of the 

scoop 36 as well as the lower end of the feed line 38 
which is outwardly offset to connect with the inlet con 
duit 58 at the side of housing 44 are provided with out 
wardly projecting spikes 74 which contribute to the 
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housing 44. Subsequently the whole scoop 36 will move 
towards the left as a result of the pulling force of the ca 
ble, that is‘ to say, in the direction of the open side 
opening 49.5Theside opening 51 at the right hand side 
v'is‘novi-yclosedr by the scraping blade 48. 

The "movement of ‘the scoop 36 towards the left in 
FIG/2, in cooperation with the action of the spikes 74 
and the teeth 50, secured to the scraping blade 48, 
causes loose material to be scratched from the packed 
grounder soil and to be introduced through the open 
side opening 49 ‘into the inside of the scoop 36. This 
loose material is conveyed upwards through the line 20 
and into the baffle tank‘ 18 by means of the pressurized 
medium fed into the inside of the housing 44 through 
the pressure line 38, the inlet conduit 58 and the open 
ings 60 and 62. 
After a certain period of time, such as for example 

ten seconds, the actuating cylinder 76 shown at the 
right hand side in FIG. 1 is actuated, which causes the 
cable 34 to be pulled out of the water a certain distance 
by the lever 78. At the same time, the cable 32 is re 
leased by the actuating cylinder 76 shown at the left 
hand side in FIG. 1, so that the scraping blade 48 is now 
rotated clockwise, thus closing the side opening 48 and 
simultaneously opening the side opening 51 located at 
the ‘right hand side. As the pulling action of cable 34 in 

< creases, the upper surface 45 of the scraping blade 48, 
loosening of the material which is to be scraped away 
from the bottom of a river or a lake. 

, The alternating forces applied to the cables 32 and 
'34, which causes the reciprocating movement of the 
scraping blade 48 and also the scoop 36 in a manner 
which will be described later, is accomplished by re 
spective actuation of cylinders 76, either pneumatically 
or hydraulically. Each cylinder 76 is connected to a re 
spective lever 78 whose pivotal support is preferably in 
alignment with the axis of each winch 28 and 30. The 
free ends of the levers 78 are provided with rollers 80 
to act on the cables 32 and 34. The reciprocating 
movement of the scoop 36 is accomplished by the alter 
native swinging movement of the levers 78, and thus 
the drums of the winches 28 and 30-need not necessar 
ily be rotated since their axes are the same as the axes 
of the levers 78. 
Since the actuation of cables 32 and 34 is achieved 

by means of the actuating cylinders 76 which work si 

30 

35 

40 

45 

multaneously but in opposite directions, a single source ' 
of pneumatic or hydraulic fluid under pressure is suffi 
cient to actuate both cylinders, such as for example a 
pressure pump and a suitable arrangement of control 
valves. 
When the actuating cylinder 76, shown at the left 

hand side in FIG. 1, causes the lever 78 to rotate clock 
wise, this‘causes the scraping blade 48 to be swung 
counterclockwise about the inlet conduit 58, due to the 
action of the cable 32, cable loop 66 and bell crank 
arms 70. Due to the crosswise arrangement of cable 
loops 66 and 68, the cable loop 68 and cable 34 are 
pulled downwards, so that the lever 78 at the right hand 
side in FIG. 1 also pivots clockwise towards its starting 
position. As a result of the pulling' action of cable 32 
the side ‘opening 49 of housing 44, which is on the same 
side as the cable 32 and which is shown at the left hand 
side in FIG. 2, is opened. 
The scraping blade 48 keeps turning until its right 

hand upper surface 47 abuts against the upper edge of 
the side opening 51 provided at the right'side of the 
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. shown in FIG. 2,,abuts against the upper edge of the 
side' opening 49 and closes this opening, so that now the 
scoop 36 moves towards the right with the side opening 
51 open, so that it scrapes the loose material and takes 
it in. '7 - 

' The curved arms 52 protruding upwards ‘from the 
‘scraping blade 48 at both sides thereof prevent exces 
sively large lumps of loose material from entering into 
the interior of the housing 44 through the side opening 
which happens to be open and which might block the 
discharge line 20. Of course, instead of a single arm 52 
on each side, several horizontally spaced arms could be 
provided in form of a rake. 
As already mentioned, the loose material taken into 

the scoop 36 is conveyed upwards through the dis 
charge line 20 and into the baffle tank '18 mounted on 
the raft 12. Since the discharge line 20 is rigidly con 
nected to the scoop 36 so that it also swings during the 
reciprocating movement of the scoop, it is necessary to 
provide an articulated support at ‘the upper end of the 
discharge line 20. Such a joint ‘is shown in FIG. 5. 
The discharge line 20 is ?anged to a support frame 

86, and an elastic intermediate member 84, which will 
be'described later, is interposed in the discharge line 
just below this support. The connection between the 
discharge line 20 and thebaffle tank is accomplished 
by means of an elbow 88 which is also ?anged to the 
support frame 86. This support frame 86 which is rig 
idly connected to the discharge line 20 is pivoted to a 
support structure 94 by means of two ball-bearing jour 
nals 90 and 92. The supportstructure can be rigidly 
connected to the baffle tank 18 or else be movable ver 
tically on the tank framework by means of a motor 
driven block and tackle arrangement 96, schematically 
indicated in FIG. 1. This up and down movement of the 
support structure 94 and, consequently, of the support 
frame 86, makes it possible to vary the depth of the 
scoop 36 connectedto the discharge line 20 and has 
the advantage that the scoop can easily be pulled up 
out of any pit which might be caused by the dredging 
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operation. This upward movement of the scoop can be 
assisted by simultaneous pulling action on thecables by 
winches 28_and 30. 1 ' _ 

As shown in FIG. 5, only one end‘ of theelbow 88 is 
?xedly secured. to. the support frame 86, whereas the 
other angled end of thepipe passes through the-.ball 
bearing joint” and through an opening 98 of the'~sup 
port structure 94 without contacting them, and dis 
charges into the baf?e tank 18. ‘ 
This arrangement permits the discharge line 20 to be 

reciprocated in both directionsin response to the actu 
ation of the cables. 
Sometimes it is necessary tomove the scoop Y36 and 

the discharge line20 out of the plane of reciprocation 
de?ned by the cables'32and 34. For this purpose the 
elastic intermediate portion 84 is provided in the line 
20 (FIGS. 5 and» 6). This elastic intermediate portion 
84 comprises a resilient bellows 100 provided with 
head ?anges 102 arranged at the opposite ends thereof. 
A pair of intermediate ?anges, 108 are provided with 
brackets which are pivotally connected togetheratl~l0 
andthese two ?anges are respectively, interposed be 
tween the two head ?anges‘102 and 104 at the vupper 
end of the bellows, andibetween ?anges 102. and 106 
at the lower end of the bellowseBoth ?ange groups are 
?xedly secured to each other by means of’ screws (not 
shown). The pivotal connection 110, whose axis of ro 
tation is-preferably located in’ the middle of the bellows 
100, is secured to the intermediate ?anges 108 ‘for ex 
ample'by welding. _ I ‘ ' , 

The elastic intennediate bellows portion 84 permits 
the discharge ‘line '20-to beinot only reciprocated in the 
plane of movement de?ned by the cables 32 and 34, 
but also to be-swung transversely out of this plane dur 
ing the operation of the device, which‘ may beneces 
sary if the scoop‘. should hit solid, immovable material 
during operation, such‘as a rock which would push the 
scoop 36 sideways. ' ' 

Accordingto another embodiment of the articulated 
connection, the plate 95 of the support structure 94 
can be pivotedby means of a joint 97, indicated in dot 
dashed lines intFlG. 5, to a vertical plate 99 which can 
be moved up and‘down along the baffle tank 18.,The 
joint 97~has the same purpose as the elastic intermedi 
ate portion 84. However, provision vmust'be made that 
the joint can be locked in order to avoidan undesired 
rotating movement of the support structure 94 during 
lifting movement thereof by theblocloand-tackle 96, 
since otherwise the rotating ‘movement could cause 
damage to the elbow'88' if it should abut against the 
opening 98 in the vertical supporting plate 99. 
What is claimed is: ‘ a 

l. Dredging apparatus, for removing material from 
the bottom of a body of water comprising, a vertically 
disposed dischargev line having a dredging scoop hous 
ing at the lower endthereof, said housing having a pair 
of oppositely-disposed intake openings for material to 
be removed, a double ended scraping blade secured to 
said housing for movement between a ?rst position to 
obstruct one of said openings and to clear the other of 
saidopenings and; a secondposition to clear said one 
opening and to obstruct said other opening,-feeding 
means to supply ?uid under pressure tothe interior of 
said housing to convey removed material upwardly 
through saiddischarge line, and means to reciprocat- - 
ingly move said dredging scoop housing and discharge 
line along a path-generally facing said openings in the 

6 
housing and to alternatively move said scraping blade 
between said ?rst andsecond positions, said means to 
reciprocatingly move the dredging scoop housing in 
cluding a pair of cable means connected at their one 
ends with said scoop housing, the other ends of said 

- cable means being divergently spaced away from‘ each 
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' other, and means to alternatively apply pulling‘force to 
the respective one ends of the cable‘ means, said scrap 
ing blade being secured to the scoop housing for pivotal 
movement 7 about an axis midway between the ends 
thereof, said one ends of the cable means being con 
nected with 'said scraping blade to move the blade be 
tween said ?rst and second positions in response to said 
alternative applications of force, said dredging scoop 
housing also including a horizontal transversely dis 
posed hollow conduit in communication with said feed 
ing means, said scraping blade being substantially ?at 
and including a medially disposed hollow member sur 
rounding said hollow conduit in pivotal relation 1 
thereto, said hollow conduit and member being pro- . 
vided with" openings generally ingalignment with each 
other to permit unobstructed ?ow of pressurized ?uid 
to said discharge .line. ' 

2. The invention de?ned in claim 1, said axis of 
movement being ,substantiallyhorizontal and the op 
posing ends of the blade are provided with outwardly 
projecting teeth. . 

3. The invention defined in claim 1, wherein said 
dredging scoop housing is ‘provided with at least one 
elongated member extendingacross a medial portion of 
eachvof said intake openings to prevent the'entry of 
oversized objects. v '_ 

4. The invention defined in claim‘ 1, wherein said 
dredging scoop housing is provided with at least one 
laterally outwardly projecting spike for engagement 
with material exteriorly of the housing, ' 

5. The, invention de?ned in claim 1, wherein the 
upper end of said discharge line is mounted for pivotal 
movement about a ?xed horizontal axis transverse to 
said path. ' > i 

6. The invention de?ned in-claim 5, wherein said 
mounting for the discharge line includes a support 
frame pivotally journalled in support structure by ball 
bearing means, and said support frame also includes an 
elbow pipe connected with the discharge line to.dis 
charge material at one side thereof. 

7. The invention de?ned in claim 5, wherein a por 
tion of said discharge line includes articulated coupling 
means to provide limited swinging movement of the 
lower end of the discharge line transversely with re 
spect‘to said path. 
‘8. Dredging apparatus for material from the bottom 

of a body of water comprising, a vertically disposed dis 
charge line having a dredging scoop housingat the 
lower end thereof, said housing having a pair of oppo 
sitely disposed intake openings for material to be re 
moved, a double ended scraping blade secured to said 
housing for movement between a ?rst position to ob 
struct one of said openings and to clear the other of 
said openings and a second position to clear said one 
opening and to' obstruct said other opening, feeding 
means to supply ?uid under pressure to the interior of 
said housing to convey removed material upwardly 
through said discharge line, and means to reciprocat 
ingly move said dredging scoop housing and discharge 
line along a path generally facing said openings in the 
housing and to ‘alternatively move said scraping blade 
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between said ?rst and second positions, said means to 
reciprocatingly move the dredging scoop housing in 
cluding a pair of cable means connected at their one 
ends with said scoop housing, the other end of said 
cable means being divergently spaced away from each 
other, and means to alternatively apply pulling force to 
the respective one ends of the cable means, said scrap 
ing blade being secured to the scoop housing for pivotal 
movement about an axis midway between the ends 
thereof, said one ends of the cable means being con 
nected with said scraping blade to move the blade be 
tween said ?rst and second positions in response to said 
alternative applications of force, a vertical arm secured 
to the scraping blade extending across a medial portion 
of each of said intake openings to prevent the entry of 
oversizcd objects. 

9. Dredging apparatus for removing material from 
the bottom of a body of water comprising, a vertically 
disposed discharge line having a dredging scoop hous 
ing at the lower end thereof, said housing having a pair 
of oppositely disposed intake openings for material to 
be removed, a double ended scraping blade secured to 
said housing for movement between a ?rst position to 

' obstruct one of said openings and to clear the other of 
said openings and a second position to clear said one 
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8 
opening and to obstruct said other opening, feeding 
means to supply?uid, under pressure to the interior of 
said housing to convey removed material upwardly 
through said discharge line, and means to reciprocat 
ingly move said dredging scoop housing and discharge 
line along a path generally facing said openings in the 
housing and toalternatively move said scraping blade 
between said ?rst and second positions, said means to 
reciprocatingly move the dredging scoop housing in 
cluding a pair of cable means connected at their one 
ends with said scoop housing, the other ends, of said 
cable means being divergent'ly spaced away from each 
other, and means to alternatively, apply pulling force to 
the respective one ends of the cable means, said means 
to alternatively apply pulling force to said cables in 
cluding means to anchor said other ends of the cable 
means, a pair of pivotally mounted lever means, the 
free ends of the lever means being respectively engage~ 
able with a cable means to effectively shorten the 
length of a respective cable means, and fluid pressure 
means to alternatively actuate said lever means. 

10. The invention'defined in claim 9, wherein said 
means to anchor the other ends of said cable means in 
cludes a pair of power-actuated winch means. 

. * * III I! * 
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