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WE, TRONOH MINES LIMITED, a    Each stabiliser is preferably mounted on
British company, of 7, Rolls Buildings,  at least three of said
substantially vertical Fetter Lane, London EC4A lHX, do here-  arms.
50 by declare the invention, for which we pray    The top of each
stabiliser is preferably at 5 that a patent may be granted to us, and the
least a metre lower than the bottom of the method by which it is to be
performed, to  hull in each of said plurality of positions. be particularly
described in and by the fol-    According to another aspect of the inven-
lowing statement:-                        tion, there is provided an
elongate water- According to one aspect of the invention  borne craft
having a longitudinal centre-line 10 there is provided a dredge comprising
a hull,  and having outside it and secured to it stabi- means supported by
the hull for raising means supported by the plurality of sub-  lisers each
having at least one major sur- material from the bottom, a plurality of
sub-    face which is substantially flat, the stabili- stantially vertical
arms each mounted for movement along a substantially vertical path  sers
being pivotally mounted on arms which  60 15 with respect to the hull,
means for raising are pivotally mounted on the craft, all the the arms,
means  for  locking  each of the  pivot axes being substantially parallel
to arms at any chosen one of a number of end  said longitudinal centre line
so that the stabi- and intermediate positions in its said path  lisers can
be raised and lowered with respect and intermediate positions in its said
path to the craft by swinging them about the axes 65 and stabilisers
outside the hull and mounted   of the craft by swinging them about the axes
20  on the lower ends of said arms, each of  of the pivotal connections of
the arms to the which stabilisers has in a plurality of said  craft from
lowered positions in which, when positions its top at least a metre below
the  the craft is floating on the water, their tops surface of the water
and has at least one  are at least a metre below  the  surface of major
surface which is substantially flat and  the water to raised positions in
which they  70 25  horizontal.                               are higher
there being struts for connecting Preferably, the stabilisers mentioned
above  the stabilisers to the  arms  for holding the are four in number and
distributed around  stablisers rigid with respect to the arms, with the
outside of the hull so that in plan view  each said major surface
substantially hori- they are seen to be at the corners of a  zontal, when
the stabilisers are in their low- 75 30  quadrilateral having  two
parallel sides.  ered positions The craft may be a dredge. There could be
further stabilisers additional    Again, when the stabilisers are in the to
these four. Alternatively, there may be  lowered positions they are
preferably distri- only three of the stabilisers in all.     buted around
the outside of the craft so Each  stabiliser preferably  includes at  that
in plan view they are seen to be at the  80 35  least one container which
contains compress-  corners of a quadrilateral having two paral- ed gas.
Each stabiliser advantageously in-  lel sides. Each stabiliser preferably
includes cludes at least one container having means  at least one container
which contains com- for admitting water to it when desired and  pressed
gas. Advantageously, each stabiliser compressed gas when desired, which gas
dis-  includes at least one container having means 85 40  places the water.
In a preferred construction  for admitting water to it when desired and
each  stabiliser includes four containers  compressed gas when desired,
which gas dis- arranged at the corners of a rectangle, as  places the
water. In a preferred construction, seen in plan view, and containing com
each stabiliser includes four containers ar- pressed gas and a container at
the centre of  ranged at the corners of a rectangle, as seen  90 45  the
rectangle having means for admitting  in plan view, and containing
compressed water to it when desired and compressed gas  gas and a container
at the centre of the when desired, which gas displaces the water.
rectangle having means for admitting water   
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2 to it when desired and compressed gas when  dredge and is formed with two
vertical rows desired, which gas displaces the water.    of holes 13 to
receive a pivot pin which Preferably, each stabiliser can be fixed at
pivotally connects the upper end portion 11 any chosen one of a number of
lowered posi-  of the arm  10 to the guide 12 so that the 5  tions at
different depths in the water. Ad-  arm can be swung from one to the other
of 7 vantageously, each stabiliser, in each said  its positions shown in
the left-hand side of lowered position, has its top at least a metre
Figure 3. The pivot axes are not shown but lower than the bottom of the
craft.        would be represented by horizontal lines in It is desirable
for the stabilisers to be in  Figure 2 if they were shown in that Figure,
10  lowered positions when the craft is to re-  i.e. they are parallel to
the longitudinal 75 main stationary and in raised positions when
centre-line (not shown) of the craft. the craft is to be moved, since
raising them  To the lower end of each arm 10 is pivot- enables the craft
to be moved more easily.  ally connected, a flange 14 fixed to a stabi-
When the stabilisers are lowered they are  liser 15. There are four
stabilisers 15 in all, 15  preferably at a depth which is related to the
each pivotally connected in this way to the  80 prevailing conditions in
the water, the idea  lower ends of two arms 10, which arms are being to
have each stabiliser below the re-  inter-connected by braces 1OA. The axes
of gion in the water at which there is substan-  these pivotal connections
are also parallel to tial wave motion so that the stabilisers re-  the
longitudinal centre-line of the craft. 20  duce the up and down movement of
the  Struts 16 connect the arms 10 to the stabil-  85 craft when the craft
is anchored.          isers 15 to prevent the latter turning rela- The
craft may, for example, be a sea  tively to the arms when the arms are
vertical dredge.                                    but when the arms are
to be brought to their Examples in accordance with the inven-  inclined
positions fastenings at the tops of 25  tion are described below and
illustrated in  the struts are released by operation of re- 90 the
accompanying diagrammatic drawings,  mote control means and this enables
the in which:-                                 parts 15 and 16 to occupy
the positions Figure 1 shows a side view of a sea dredge,  shown in dotted
lines in Figure 3. Figure 2 shows a plan view of the dredge,    Each
stabiliser is in the form of a frame- 30    Figure 3 shows an end view of
the dredge,  work supporting five tanks, described below, 95 Figure 4 shows
a plan view of a stabiliser  and covered at the top with sheet metal 15A
forming part of the dredge,                so that the stabiliser has a
substantially flat Figure 5 shows an end view of a modifi-  upper major
surface which is substantially cation of the dredge of Figures 1 to 4, and
horizontal when the arms 10 carrying the 35    Figure 6 shows a plan view
of part of  stabiliser are vertical.                    100 what is shown
in Figure 5.                   Instead of or in addition to the sheet
Figures 1 to 4 show a sea dredge which  metal 15A at the top, the framework
of each is substantially rectangular as seen in plan  stabiliser could have
sheet metal covering and has a flat bottom 1, a ladder 2, shown  it at the
bottom, so that the stabiliser has 40  at the maximum digging position, and
stone  a substantially flat lower major surface 105 chutes 3, tailing
chutes 4 and an overburden  which is substantially horizontal when the
chute 5 for discharging unwanted material  arms 10 are vertical. The holes
in the guides back into the sea, the level of which is  12 which are
selected to receive the pivot shown at 6. An arrangement for raising and
pins which pivotally connect the guides 12 45  lowering the ladder 2 is
referenced 2A.    to the arms 10 determine the vertical dist- 110 Near each
corner of the dredge there are  ance from the upper surface of the
stabiliser two guides, each comprising two parts 7 and  to the surface of
the water. The drawings 8 fixed to the side of the dredge and one  show
different values of this distance for part 9 pivotally connected to the
part 8.  different ones of the stabilisers but gener- 50  Each guide can
receive an arm  10 of I-  ally this distance will be the same for all four
115 shaped cross-section when the arm is ver-  stabilisers, in  the
illustrated  example  6 tical, as shown in Figure 3 in full lines, and
metres, 12 metres or something between the when it does so the parts 7 to 9
of the guide  two according to which holes in the guides and the side of
the dredge together sur-  12 are used. The value of this distance is 55
round the arm and can clamp it when this  chosen to give the best effect in
the prevail- 120 is desired. There are eight arms 10 in all  ing conditions
but it will usually be enough and they can occupy not only positions in  to
ensure that the satbilisers are in water which they are vertical but also
positions in  which is subjected to little, if any, wave which they are
inclined, as shown in dotted  motion. 



60  lines in Figure 3, and then the parts 9 of    Each stabiliser comprises
four buoyancy 125 the guides are swung away from the parts 7.  tanks 17
arranged at the corners of a rect- Each arm 10 has an upper end portion 11
angle, as seen in plan view, each being filled which is inclined and the
uppermost extre-  with compressed air or another gas or foam- mity of it
engages in an elongate, vertical  ed material, for example polystyrene, and
a 65  guide 12 which is fixed in the side of the  ballast tank 18
containing water positioned 130    3
1,376,997                                        3 at the centre of the
rectangle. The stabilisers    WHAT WE CLAIM  IS:- are all similar, each
being symmetrical about    1. A  dredge comprising a hull, means a line
passing centrally between and parallel  supported by the hull for raising
material to its major sides, and when the dredge is  from the bottom, a
plurality of substantially viewed in plan the centres of the stabilisers
vertical arms each mountd for movement 70 are seen to be at
thecornersofarectangleal-  along a substantially vertical path with res-
though they could instead be at the corners  pect to the hull, means for
raising the arms, of a trapezium, and the stabilisers project  means for
locking each of the arms at any beyond the ends of the dredge. When it is
chosen one of a number of end and interme- 10  desired to carry out a
dredging operation in  diate positions in its said path and stabili- 75
conditions  where  stabilising  the  dredge  sers outside the hull and
mounted on the against heaving is required, the arms 10 are  lower ends of
said arms, each of which stabi- brought to their vertical positions, with
the  lisers has in a plurality of said positions its stabilisers at the
appropriate depths, and  top at least a metre below the surface of the 15
when the dredge is to be moved the arms 10  water and has at least one
major surface  80 are raised by winches 19 so that the stabil-  which is
substantially flat and horizontal. isers float on the water and the arms 10
are    2. A  dredge according to claim  1 in inclined. When the arms 10 are
vertical  which the stabilisers are distributed around and are to be raised
or lowered whilst still  the outside of the hull so that in plan view 20
vertical, to alter the depths of the stabilisers,  they are seen to be at
the corners of a quad- 85 this is done by slackening the guides 7, 8, 9,
rilateral having two parallel sides. but not swinging the parts 9 away from
the    3. A dredge according to claim  1 or 2 parts 7, and supplying
compressed air to the  in which each stabiliser includes at least one
ballast tank or allowing air to escape from   container which contains
compressed gas. 25  and water to enter the ballast tank, as the    4. A
dredge according to any preceding  90 case may be, and then tightening the
guides  claim  in which each stabiliser includes at 7, 8, 9. The winches
may also be used in  least one container having means for ad- raising or
lowering the arms 10.           mitting water to it when desired and com-
The dredge shown in Figures 1 to 4 is 344  pressed gas when desired, which
gas dis- 30  feet long and 104 feet wide and the stabi-  places the water.
95 lisers are 100 feet long and 60 feet wide,    5. A dredge according to
claims 3 and 4 the distance between the two stabilisers on  in which each
stabiliser includes four con- one side of the dredge being 202 feet and
tainers arranged at the corners of a rect- the distance between the two
stabilisers on  angle, as seen in plan view, and containing 35  one end of
the dredge being 48 feet.       compressed gas and a container at the
centre 100 In the example shown in Figures 5 and 6,  of the rectangle
having means for admitting which is the same as that shown in Figures
water to it when desired and compressed gas 1 to 4 except for the
modifications discussed  when desired, which gas displaces the water.
below, each stabiliser 15 is constructed as    6. A dredge according to any
preceding 40  described above but is connected by remote-  claim in which
each stabiliser is mounted on 105 1y operable quick-release connections to
the  at least three of said substantially vertical lower ends of four
vertical arms 10 which  arms. slide in vertical tubes 20 fixed to the
dredge.    7. A dredge according to any preceding The arms can be raised by
winches 19 and  claim  in which each stabiliser, in each of 45  locked by
pins 21 so that each stabiliser can  said plurality of positions, has its
top at 110 be fixed in any chosen one of a number of  least a metre lower
than the bottom of the positions, i.e. two end positions and a num-  hull.
bers of intermediate positions, in a plurality    8. An elongate
water-borne craft having of which positions the top of the stabiliser  a
longitudinal centre-line and having outside 50  is at least a metre lower
than the bottom of  it and secured to it stabilisers each having 115 the
hull.                                  at least one major surface which is
substan- 



It is also possible to have only three stabi-  tially flat, the stabilisers
being pivotally lisers, two positioned as shown at the left-  mounted  on
arms which  are  pivotally hand sides of Figures 1 and 2 and one either
mounted on the craft, all the pivot axes be- 55  extending underneath the
other end of the  ing substantially parallel to said longitudinal 120 craft
and projecting beyond it at both sides  centre line so that the stabilisers
can be or positioned beyond (to the right of, con-  raised and lowered with
respect to the craft sidering Figures 1 and 2) the other end of  by
swinging them about the axes of the pi- the craft and, if desired,
projecting beyond  votal connections of the arms to the craft 60  it on
both sides, the stabilisers in each case  from lowered positions in which,
when the 125 being symmetrical about the longitudinal  craft is floating on
the water, their tops are centre-line of the craft.                  at
least a metre below the surface of the The invention may be applied to sea
going  water to raised positions in which they are bucket dredgers, suction
dredgers or cutter  higher, there being struts for connecting the 65
suction dredgers.                          stabilisers to the arms for
holding the stabi- 130    3
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rectangle. The stabilisers    WHAT WE CLAIM  IS:- are all similar, each
being symmetrical about    1. A dredge comprising a hull, means a line
passing centrally between and parallel  supported by the hull for raising
material to its major sides, and when the dredge is  from the bottom, a
plurality of substantially viewed in plan the centres of the stabilisers
vertical arms each mountd for movement 70 are seen to be at
thecornersofarectangle,al-  along a substantially vertical path with res-
though they could instead be at the corners  pect to the hull, means for
raising the arms, of a trapezium, and the stabilisers project  means for
locking each of the arms at any beyond the ends of the dredge. When it is
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dredging operation in  diate positions in its said path and stabili- 75
conditions  where  stabilising  the  dredge  sers outside the hull and
mounted on the against heaving is required, the arms 10 are  lower ends of
said arms, each of which stabi- brought to their vertical positions, with
the  lisers has in a plurality of said positions its stabilisers at the
appropriate depths, and  top at least a metre below the surface of the 15
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major surface  80 are raised by winches 19 so that the stabil-  which is
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are    2. A  dredge according to claim  1 in inclined. When the arms 10 are
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vertical, to alter the depths of the stabilisers,  they are seen to be at
the corners of a quad-  85 this is done by slackening the guides 7, 8, 9,
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the    3. A dredge according to claim  1 or 2 parts 7, and supplying
compressed air to the  in which each stabiliser includes at least one
ballast tank or allowing air to escape from   container which contains
compressed gas. 25  and water to enter the ballast tank, as the    4. A
dredge according to any preceding  90 case may be, and then tightening the
guides  claim  in which each stabiliser includes at 7, 8, 9. The winches
may also be used in  least one container having means for ad- raising or
lowering the arms 10.           mitting water to it when desired and com-
The dredge shown in Figures 1 to 4 is 344  pressed gas when desired, which
gas dis- 30  feet long and 104 feet wide and the stabi-  places the water.
95 lisers are 100 feet long and 60 feet wide,    5. A dredge according to
claims 3 and 4 the distance between the two stabilisers on  in which each
stabiliser includes four con- one side of the dredge being 202 feet and
tainers arranged at the corners of a rect- the distance between the two
stabilisers on  angle, as seen in plan view, and containing 35  one end of
the dredge being 48 feet.       compressed gas and a container at the
centre 100 In the example shown in Figures 5 and 6,  of the rectangle
having means for admitting which is the same as that shown in Figures
water to it when desired and compressed gas 1 to 4 except for the
modifications discussed  when desired, which gas displaces the water.
below, each stabiliser 15 is constructed as    6. A dredge according to any
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The arms can be raised by winches 19 and  claim in which each stabiliser,
in each of 45  locked by pins 21 so that each stabiliser can  said
plurality of positions, has its top at 110 be fixed in any chosen one of a
number of  least a metre lower than the bottom of the positions, i.e. two
end positions and a num-  hull. bers of intermediate positions, in a
plurality    8. An elongate water-borne craft having of which positions the
top of the stabiliser  a longitudinal centre-line and having outside 50  is
at least a metre lower than the bottom of  it and secured to it stabilisers
each having 115 the hull.                                  at least one
major surface which is substan- It is also possible to have only three
stabi-  tially flat, the stabilisers being pivotally lisers, two positioned
as shown at the left-  mounted  on  arms which  are  pivotally hand sides
of Figures 1 and 2 and one either  mounted on the craft, all the pivot axes
be- 55  extending underneath the other end of the  ing substantially
parallel to said longitudinal 120 craft and projecting beyond it at both
sides  centre line so that the stabilisers can be or positioned beyond (to
the right of, con-  raised and lowered with respect to the craft sidering
Figures 1 and 2) the other end of  by swinging them about the axes of the
pi- the craft and, if desired, projecting beyond  votal connections of the
arms to the craft 60  it on both sides, the stabilisers in each case  from
lowered positions in which, when the 125 being symmetrical about the
longitudinal  craft is floating on the water, their tops are centre-line of
the craft.                  at least a metre below the surface of the The
invention may be applied to sea going  water to raised positions in which
they are bucket dredgers, suction dredgers or cutter  higher, there being
struts for connecting the 65  suction dredgers.
stabilisers to the arms for holding the stabi- 130 I 1|11||1 111111 lll11
11|111 11 1|11    4                                          1,376,997
4 lisers rigid with respect to the arms, with  when desired, which gas
displaces the water. each said major surface substantially hori-    13. A
craft according to any one of zontal, when the stabilisers are in their
low-  claims 8 to 12 in which each stabiliser can ered positions.
be fixed at any chosen one of a number of 5    9. A craft according to
claim 8 in which  lowered positions at different depths in the when the
stabilisers are in the lowered posi-  water. tions they are distributed
around the out-    14. A  craft according to any one of side of the craft
so that in plan view they   claims 8 to 13 in which each stabiliser, in  35
are seen to be at the corners of a quadri-  each said lowered position, has
its top at 10  lateral having two parallel sides.          least a metre
lower than the bottom of the 10. A craft according to claim  8 or 9  craft.
in which each stabiliser includes at least    15. A  craft substantially as
described one container which contains compressed   above with reference to
Figures 1 to 4 of the  40 gas.
accompanying drawings, or such a craft 15   11. A  craft according to any
one of  modified substantially according to Figures claims 8 to 10 in which
each stabiliser in-  5 and 6. cludes at least one container having means
for admitting water to it when desired and        HASELTINE, LAKE & CO.,
compressed gas when desired, which gas dis-          Chartered Patent
Agents, 20  places the water.
Hazlitt House, 12. A craft according to claims 10 and            28,
Southampton Buildings, 11 in which each stabiliser includes four
Chancery Lane, London WC2A 1AT. containers arranged at the corners of a
rect-                  and angle, as seen in plan view, and containing
9 Park Square, 25  compressed gas and a container at the centre
Leeds LS1 2LH, of the rectangle having means for admitting
Yorks. water to it when desired and compressed gas Printed for Her
Majesty's Stationery Office by Burgess & Son (Abingdon), Ltd.- 974.
Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1AY
from which copies may be obtained.    


