21 JUL 2006 1 Floating Dry Dock System5 This invention relates to dry dock
systens for use in lifting vessels out of the water for maintenance or
repair purposes. Typically these types of docks can lift anything Lﬁaglone
to several hundred tonnes. There are basically tw types of dry do¥k. Wher e
are those conprising a lock that 10 has at | east one cl osable door into
whi ch the vessel is floated, and the water is drained fromthe lock to

| eave.the vessel high and dry. A second type of dry dock system conprises a

floating dock that consist of a raft 1that is floated to a regi on ahead or
astern of the vessel and subnerged so as to be 15 positioned beneath the

vessel. The raft has floatation chanbers built into the walls of the raft so
that they can be purged of water by displacing the water with conpressed

air. Amjor problemwith this type of dock is that the amount of required
"wat er pl ane" nmakes these types of docks highly unstable. "Water plane" is

defined as thgm@@_g&tfr_&ﬁt the water air interface which is displaced
by a 20 part © € J0CK. Tn general the greater the "water plane" the
greater will be the stability of the dock. As these docks |lift a boat out
of the wat er, Thib8iventio rel&6416 dRbAPdySemy ol e iDlIRRNE VesbdlOdtit 6fe DY t he
engagenent of the boat hull with the water, but it becones particularly

danger ous as ihier forakidfengice btrepaigRiposs e SypMutip thebd tgpds bf docksceah lifit ed out of the
wat er and eventually | oses contact with the water. As
anything from one to several hundred tonnes.

There are basically two types of dry dock. There are those comprising a lock that
10 has at least one closable door into which the vessel is floated, and the water is

drained from the lock to leave the vessel high and dry.

A second type of dry dock system comprises a floating dock that consist of a raft
that is floated to a region ahead or astern of the vessel and submerged so as to be

15 positioned beneath the ve;sel. The raft has floatation chambers built into the walls
of the raft so that they can be p\iu'ged of water by displacing the water with
compressed air. A major problem with this type of dock is that the amount of
required “water plane” makes these types of docks highly unstable. “Water plane”
is defined as the area of water at the water air interface which is displaced by a

20 part of the dock. In general the greater the “water plane” the greater will be the
stability of the dock. As these docks lift a boat out of the water, there is
considerable “water plane” provided by the engagement of the boat hull with the

water, but it becomes particularly dangerous as the “water plane” decreases when

the hull is lified out of the water and eventually loses contact with the water. As




2 1 JUL 2006 WO 2005/016741 PCT/ GB2004/ 003455 2 the boat |eaves the water
this adds consi derable weight to the dock with a considerable and qumlzmﬁ
decr ease invﬁgﬁigéa%er pl ane” maki ng the whol e system extreneI% unst abl e,
in the final"&t'54e8™bf the lifting operation. 5 To renBfHEROMMHE he bounds
of stability, it is traditional to design the dock system so that it lifts
vessel s of about one half of the weight of the dock itself. There is a need
to provide dry dock facilities for small boats at |ocal harbours, nporings,
club harbours or | agoons and the like. ;There is also a need for 10 providing
a much cheaper design of floating dock than has been possible before and
one that is easily noveable fromone location to another. There is also a

need to be abl g bow RhAAWESYRer @Y 1O EhsiaNEHIETLIAEL e ABcdGiised to 1ift
vessels out of the water rapidly thus saving valuable tinme and cost.

Conventional dr ¥ngi@&ko1S YR8 decH@sd @ the PREET fladePRakidPind whbfels|dign Of vessels
because of the problens due to the 15 unstabl e designs associated wth the

"wat er pl ane” pm.lalnamuﬁﬁm,maﬁmaygsoftﬁ@umh%slgetmfah.the present invention
is to provide a floating dry dock that is bot stabl e and quick to operate

and which can |ift vessels of up to twice its own weight. 20 According to
the present invention there is provided a floatable dry dock

5 To remain within the bounds of stability, it is traditional to design the dock system

so that it lifts vessels of about one half of the weight of the dock itself.

There is a need to provide dry dock facilities for small boats at local harbours,
moorings, club harbours or lagoons and the like. There is also a need for

10 providing a much cheaper design of floating dock than has been possible before |
and one that is easily moveable from one location to another, 'fhere is also a need
to be able to produce a dry dock system that can be used to lift vessels out of the
water rapidly thus saving valuable time and cost. Conventional dry dock systems

do not permit the rapid lifting of vessels because of the problems due to the

15 uastable designs associated with the “water plane” problem mentioned above.
An object of the present invention is to provide a tloating dry dock that is both
stable and quick to operate and which can lift vessels of up to twice its own
weight.

20

According to the present invention there is provided a floatable dry dock
comprising a lifting cradle having two spaced arms pivotally mounted on a

buoyant base, one or more floatation tanks interconnecting the arms, and a



conprising a lifting cradle having two spaced arns pivotally nmounted on a
buoyant base, one or nore floatation tanks interconnecting the arnz, ﬁﬂgzmﬁ'
JUuL 20 WO %RQE&B&@%?l PCT/ GB2004/ 003455 3 platform nounted on th 5 ,
and pl atform stpport nmeans operable to ensure that thBCREERPGIHSE enai ns
hori zontal when the arns pivot about their pivotal attachnent to the base.
5 Preferably the platformhas wheels at an extremty of the platformand the
pl at f orm support means conprises an arcuate track on each arm al ong whi ch
the wheels of the platformrun when the arns are pivoted whilst maintaining
the platformin a horizontal altitude. 10 Preferably the arnms are of an
arcuate shape and there is a plurality of elongate floatation tanks

ext endi ng bet wepmiidrRenmcin¥8 oh theQethd, ) putfdah buppih iRsHsiop@hbl€ lcadbife thaThe base
may conprise one or nore elongate hulls. For exanple the base conprises a

cat amar an vesselhe plhlIemPRAGInIRHiz6 AN HeS the AmSd fhRVAbJut theie pivedl at each 15 end of
the hulls of the gase and the pivot about which the arns rotate may be

| ocat ed on an axiashix@t WeRbakd1e hulls that extends along the length of the
hull's. There may be a single floatable cradle nounted on the base or there
could be two spaced floatable cradles are nounted on the base. 20

3 Preferably the platform has wheels at an extremity of the platform and the
platform support means comprises an arcuate track on each arm along which the
wheels of the platform run when the arms are pivoted whilst maintaining the

platform in a horizontal altitude.

10 Preferably the arms are of an arcuate shape and there is a plurality of elongate

floatation tanks extending between the arms 10 define a part cylindrical cradle.

The base may comprise one or more elongate hulls. For example the base
comprises a catamaran vessel. The base may comprise a sidewall located at each
15 end of the hulls of the base and the pivot about which the arms rotate may be

located on an axis between the hulls that extends along the length of the hulls.

There may be a single floatable cradle mounted on the base or there could be two

spaced floatable cradles are mounted on the base.

The arms may also comprise inflatable buoyancy tanks.



The arns may al so conprise inflatable buoyancy tanks. 2 1 JUL WO

2005/ 016741 PCT/ GB2004/ 003455 4 According to a further aspect of hge 05
pr esent i“VGQBEaEmRQﬁ platform nmay be pivotally nounted between t ]éthl
and the platformsupport neans nay onprise pairs of eREEREBHMIRHAd
contractable |inks, one of each pair of |inks being operable to expand when
the other link of the pair contracts and the |inks being operable to 5
ensure that the platformrenains horizontal relative to its axis of pivotal
nounting on the arnms. In this latter qpntioned enbodi ment the platform may
be of generally rectangular shape and one link of each pair of links is
provided at a corner of the platformand the other |ink of each pair of

links is prOVid@@aﬁ&n@m%@ﬁﬂﬁ?&k&ﬁopmpﬁ%%hﬁnﬁﬂﬂﬁ{m@Bmwéga&Hﬁmp|athf”‘ Agai n
inthis latter nmentioned enbodinent the arns may be elongate arns nounted

at one end on tBﬁo@@?ﬁoﬁﬁ&ﬂﬂ@%k@%e@mﬁ%ﬁN%ESMﬁBﬁﬂﬁmﬁﬁﬂMhﬁﬁnﬁ&pﬁpﬁﬁcond end
of the arns, and the platformis nounted on a pivot at a region internedi ate

15 the ends of ?Jn% oREARndI1€ar dVSRIMCIaOR 1ikd, bne VAR Paid 86IEHIS BaRL SpérpRY Of
exanple with reference to the acconpanying drawings in which; 20 Figure |
is a schematic g G8andiv@ish e ofhef likak R Ip8ir WrnYradOSHH 1ROMKS bMRS GifdrabR 10
5 ensure that the platform remains horizontal relative to its axis of pivotal mounting
on the arms.
In this latter mentioned embodiment the platform may be of generally rectangular
shape and one link of each pair of links is provided at a corner of the platform and

the other link of each pair of links is provided at a respective opposite corner of

10 the platform.

Again in this latter mentioned embodiment the arms may be elongate arms
mounted at one end on the base and having a buoyancy tank provide at a second
end of the arms, and the platform is mounted on a pivot at a region intermediate

15 the ends of the arm.

The invention will now be described by way of example with reference to the

accompanying drawings in which;

20 Figure 1 is a schematic side view of a floatable dry dock constructed in

accordance with the present invention having two lifting cradles, and



accordance with the present invention having two lifting cradles, and 2 1
JUL 2006 WD 2005/016741 PCT/ GB2004/003455 5 Figure 2 shows a
part-Sectional view through a wheel and track of one of the arms ®ff Jhellthry
dock shown PO R854 1, and Figure 3 is a side view of P d'ERMBARB*Enbodi nent
of the present invention. 5 Referring to Figure 1, there is shown a dry
dock 10 that has two lifting cradles 11 nounted on a comon fl oatabl e base
12. However, it is to be understood that the present invention is
applicable to dry docks 10 where there i3s only one lifting cradle nounted
on the base 12. In the follow ng description only one of the lifting 10
cradles 11 wll Ee described in detajil but it is to be understood that the

other lifting cP&HFE&shoys qpantgeetigppl Viguiirpeghia veelandrackot opfREthe A% on unl ess
the context says . otherwi se. Referring specifically to Figure 1, the base 12
is in the form off Bafrefesigheve pfigse 48yl | cat amar an .made of | i ght wei ght

marine alloy or steel. The base 12 could be a nono-hull or a cylindrical

float or other floatable structure such as for exanple a trinmaran. Munted
on the base 12 are the engines and |, Fro(loul si on equi pnent S not shown) , 20
and al | the cont V8% 3 dfideaiay edseergd pbodinqnyt thePHEifat IBYCHOM 2 to a | ocati on

adj acent a 5

Referring to Figure 1, there is shown a dry dock 10 that has two lifting cradles 11
mounted on a common floatable base 12. However, it is to be understood that the
present invention is applicable to dry docks 10 where there is only one lifting
cradle mounted on the base 12. In the following description only one of the lifting

10 cradles 11 will be described in detail but it is to be understood that the other lifting
cradle 11 is of an identical or similar construction unless the context says

otherwise.

Referring specifically to Figure 1, the base 12 is in the form of an elongéte twin-
15 hull catamaran made of lightweight marine alloy or steel. The base 12 could be a
mono-hull or a cylindrical float or other floatable structure such as for example a

trimaran,

Mounled on the base 12 are the engines and , propulsion equipment (not shown} ,
20 and all the controls and services 13 for piloting the base 12 to a location adjacent a

vessel 14 to be lifted. The services 13 include pumps for flooding and emptying

buoyancy tanks of the lifting cradles (to be described hereinafter) and other

services.



vessel 14 to be lifted. The services 13 include punps for flooding and
enptyi ng buoyancy tanks of the lifting cradles (to be described 71 JUL 2006
herei nafter) and other services. 2 1 JUL 2006 WD 2005/016741
PCT/ GB2004/ Q@3246sm16ra1 Each [ifting cradle 11 conprises twr/esre4/di345si votal |y
nmounted on pivotal nountings 12(a) in sidewalls of the base 12. The pivots
12(a) are located on an axis between the two hulls of the catanmaran base 12
that extends in a direction along 5 the length of the hulls of the base, The
arnms 15 are nade of a lightweight marine alloy or steel construction and
are of an arcuate shape. and have el ongafte buoyancy tanks 16 to 20 (shown
dotted) extending between the two arns 15 to define a part- cylindrical
cradle 11, which when |Iowered (as will be explained |later), enables the
vessel 14 to be floated in fromone end of the cradle 11. 10 The tanks 16 to
20 have nmeans for selectively flooding the tanks 16 to 20 with water in
sequence to caudich Hiing crdled 1 xomprises iimarmgdS aivgtablameunteden pivaigl 15 to  pi vot
about pivots 12(a) and becone subnerged. The tanks are connected to a
source 24 of conpresisgsd2ai) in sddeamf tHehaye 12aThelperopUR @b Slataheedn 231d il | ed
with 15 conpressed air to vary the buoyancy of the cradle 11. The arns 15
may al so i ncor puhveeee thsuey anityof therdaem@rapgtbaseH@what extends in a direction along
S the length of the hulls of the base. The arms 15 are made of a lightweight marine
alloy or steel construction and are of an arcuate shape and have elongate buoyancy
tanks 16 to 20 (shown dotted) extending between the two arms 15 to define a part-
cylindrical cradle 11, which when lowered (as will be explained later), enables the
vessel 14 to be floated in from one end of the cradle 11.
10
The tanks 16 to 20 have means for selectively flooding the tanks 16 to 20 with
water in sequence {0 cause the cradle 11 to submerge and cause the arms 15 to
pivot about pivots 12(a) and become submerged. The tanks are connected to a
source 24 of compressed air whereby they can be purged of water and filled with
15 compressed air to vary the buoyancy of the cradle 11. The arms 15 may also

incorporate buoyancy tanks (not shown).

The arms 15 have a platform support means in the form of an arcuate track 26
running along, and adjacent to, the concave edge of the arms 15 for supporting a
20 lifting platform 22. The lifting platform 22 has wheels 25 at each lateral extremity
(see Figure 2) that run in the tracks 26. The shape of the arcuate tracks 26, and the
position of the wheels 25 on the platform 22, is arranged so that the platform 22

remains stable and horizontal as the arms 15 rotate about the pivotal means 12(a).



The arns 15 have a platform support nmeans in the formof an arcuate H ﬁfﬁmﬁ6
runni ng al ong, and adj acent to, the concave edge of the arns 15 for J
supporting a .20 lifting platform22. The lifting platform22 has wheels 25
at each | at eYQPY¥SH ity (see Figure 2) that run in t REVEBHEH3LE. The
shape of the arcuate tracks 26, and the position of the wheels 25 on the
platform 22, is arranged so that the platform?22 renmains stable and
horizontal as the arns 15 rotate about the pivotal nmeans 12(a). 2 1 JUL 2006
WO 2005/ 016741 PCT/ GB2004/ 003455 7 As_}he arnms 15 pivot upwards and
downwards, the platform 22, whilst remaining horizontal noves in a

hori zontal direction towards or away fromthe base 12. In order to stabilise

e o ¢ SRS 140 bW Ml BBz B i) 2001 7 22

is provided with support at" are initra aced apart and secured to

the pl at for m 22t ot ol DAY ST ob Ao LR, LA, G e vessel 14

The supports 2 can be o elg t t at en hem t o project out of the
water (as shown on the left hand side of Figure 1) so that the pilot can.
steer the vessel 14 into position between the supports 27 when the cradle |

| s submerged. | J?&friloo%a%%?%:v?sséﬁafggﬁnsgﬂ #({r%l\?e(jm Bn‘ﬁg%ﬁﬂlﬁ'tﬁé ance from a

pl ane of synnetr orm t he esse I's | ocated above

the centr % of gﬁmmm Jobseed \p.wéukwnw that e AURANHsgabdd dpB9ad sclifiéy Pl atform
22 during lifting or omerlng of the arnms 15.

to the platform 22 at a width slightly wider than the width of the vessel 14, The

supports 27 can be of a height that enables them to project out of the water (as

shown on the left hand side of Figure 1) so that the pilot can steer the vessel 14

into position between the supports 27 when the cradle 11 is submerged. The

10 supports 27 are positioned at equal distance from a plane of symmetry of the
platform 22 so that the vessel 14 is located above the centre of gravity of the

platform 22 to avoid tilting of the platform 22 during lifting or lowering of the

arms 15.

15 In operation, the dry dock 10 is floated out to where the vessel 14 to be lifted is
located, or the vesse! 14 is floated to the vicinity of the dry dock 10. The dry dock
is positioned either astern or ahead of vessel 14. The tanks 16 to 20 of the cradle
11 are flooded with water to submerge the platform 22 to a position where the
vessel 14 can be floated into position between the supports 27 from one end of the

20 cradle 11. This position is shown in the left hand side of Figure 1.

With the vessel 14 in place above the piatform 22, the tanks 16 to 20 are

sequentially purged of water by pumping in compressed air to increase the



15 In operation, the dry dock 10 is floated out to where the vessel 14 to bﬁ
lifted is |ocated, or the vessel 14 is floated to the vicinity of théJdkyll
dock 10. The dry dock is positioned either astern or ahead of vessel 14.
The tanks 16voeo20160ft the cradle 11 are flooded w th walceicH004mbAEEr ge t he
platform?22 to a position where the vessel 14 can be floated into position
bet ween the supports 27 fromone end of the 20 cradle 11. This position is
shown in the left hand side of Figure 1. Wth the vessel 14 in place above
the platform 22, the tanks 16 to 20 are sequentially purged of water by
punping in conpressed air to increase thg 2 1 JUL 2006 WD 20051016741

PCTt GB2004/ 003455 8 buoyancy of the cradle 11 in a controlled manner.
Firstly, tank 16 is supplied with conpressed air then tank 17 followed in
sequence by t he tuapdsy 8the tQdledndn 2Bontiohédsmarmus elirstihaardk ¥65s dppliad witlse by

pi voti ng about the pivotal connection 12(a). The upward novenent of the
arms 15 from a sevepedsspeichiba thikol? fagovedddmBequence be theabnks 18, 9and 2. de of
Figure | towards the position shown in the right hand side of Figure 1 is

continued until (fecaU&s e amid siSridetly pRbrisy 6kt 1Rl pidolk® coiBéSbn S35 fe 28. In
order to |l ower the vessel 14 after rfepair and mai ntenance fromthe position

shown in the ri gipwaRBfoveniedCofQhe drmgUb o & sAbimbRedAitionAB sisMain theneft he | ef t
hand side 10 of Figure 1, the above procedure is reversed. That is to say,

the tanks %6 to pRAd i€ of Fipae @ dowdlth¥BdstionisRow B theNgHt hendNidbedt Figatedl t i NQ
first with tank 20 and then

is continued until the vessel 14 is lifted clear of the water surface 28.

In order to lower the vessel 14 after r‘epair and maintenance from the position

shown in the right hand side of Figure 1 to the position shown in the left hand side
10 of Figure 1, the above procedure is reversed. That is to say, the tanks 16 to 20 are

flooded with water in the reverse order, starting first with tank 20 and then

progressing in sequence by flooding tanks 19, 18, 17 and then finally tank 16.

During lifting and lowering of the vessel 14, the combined “water plane” (that is
15 to say the area at the interface between the water surface and the air) of the vessel

14, the catamaran 12, the arms 15, and the tanks 16 to 20 remains reasonably

constant and hence the whole of the dry dock 10 together with the vessel is very

stable.

20 The stability of the dry dock 10 is such that it is possible to reverse the traditional
factor of safety of 2:1 (that is to say the conventional limit of lifting vessels 14 of
one half of the displacement of the dry dock 10). Thus with each dry dock 10

constructed in accordance with the present invention, it is possible to lift vessels



progressing in sequence by flooding tanks 19, 18, 17 and then finally tank
16. During lifting and | owering of the vessel 14, the conbined "“ageFJULZWB
pl ane" (that hémég 99 say the area at the interface between (he watér
surface and ¥ 19Hof the vessel 14, the catamaran PETGBAM4SB#S 15, and
the tanks 16 to 20 remains reasonably constant and hence the whol e of the
dry dock 10 together with the vessel is very stable. 20 The stability of
the dry dock 10 is such that it is possible to reverse the traditiona
factor of safety of 2:1 (that is to say_the conventional limt of lifting
vessel s 14 of one half of the displaceﬂent of the dry dock 10). Thus with
each dry dock 10 constructed in accordance with the present invention, it
is possible to I4,f .09 - . 005/ 01674 I 4100345-";
o T4 of tui co tHCTRMEEREUES of Al e Sp Rl ot SRR

advant age over | [e'dy ating dry docks. Furthernore, each of the
two cradles | |qﬁﬁéﬂﬂ&?ghﬂ. %rem%kﬁan be operated 5 independently of the
other. In other words, it is unnecessary to counterbal ance the 1lifting of
one vessel 14 by lifting a second vessel 14 with the other cradle. In fact,

the Provision ofeuMinieokest he hhdd® GRMATRER: 12u bWERKES SLADIITLY of

each, because the total "wa ane” 1s the simtota the "water plane"

of both cradl egydlendtfl PARGIER ROl Moy §5SFhect&aRNE ABlertathile hhe " vat er

pl ane" of one

lifting of one vessel 14 by lifting a second vessel 14 with the other cradle. In fact,
the provision of two cradles 11 on one catamaran 12, improves stability of each,
because the total “water plane” is the sum total of the “water plane” of both
cradles 11, the base 12 and the vessel 14 and not just the “water plane” of one

10 cradlell . In situations with floating dry docks 10 that have two lifting cradles 11,
where one cradle 11 is raised and the other lowered as shown in Figure 1, the
raised cradle 11 effectively converts the catamaran base 12 into a trimaran with an
outer rigger formed by the raised cradle 11. Therefore, since each cradle 11 is
very stable to start with (compared with prior known dry docks) the stability of the

15 whole is further enhanced with two lifting cradles 11.

In Figure 1 there is shown two cradles 11, but as explained above, it is not

essential to build two cradles on each base 12,

20 In the above example the platform 22 has wheels 25 that run in arcuate tracks 26
on the arms 15. Whilst this is the preferred way of mounting the platform 22, it is

possible to mount the platform 22 on pivots 31 at each end of its axis of symmetry



10 cradle 11 . In situations with floating dry docks 10 that have two
lifting cradles 11, where one cradle | | is raised and the other | Nne
shown in Figure 1, the, raised cradle 11 effectively converts the catanaran
base 12 into a trimaran with an outer rigger forned by the raised cradle
11. Therefore, since each cradle 11 is very stable to start with (conpared
with prior known dry docks) the stability of the 15 whole is further
enhanced with two lifting cradles 11. In Figure | there is shown two cradles
11, but as expl ained above, it is not. essential to build two cradles on
each base 12. 20 In the above exanpléothe pl atform 22 has wheels 25 that run
in arcuate tracks 26 on the arns 15. Wiilst this is the preferred way of

nounting the platform?2 Bt IS assi bl unt, the.platform 22 on pivots
31 at each en@insgefz'El f’{nsm%l%’%{hg?' ithe ar%/tpafﬁsli@ T%’%Ils %’B‘dﬁ sc"%@%"ﬁ@’f ad of

mount i ng the”ﬁﬁé&é?e arcuate tracks 26. This is shown schematically in
Figure 3. Reférting to Figure 3 the platform22 is of generally rectangul ar
shape and the 5 arns 15 need not be of an arcuate shape but could sinply be
el ongate arns 15 as shown. in this case, the cradle | | may sinply conprise

the two arns k@feniir{kttﬂ?{‘gﬁ{é@etﬁéﬁﬁfoﬁ’ﬁi_ﬁiﬁf@%eﬁall?%bﬁﬁ@ﬁ%sﬁé’i‘:@ﬁndgtﬂe at a free end

of the arns 15. Inorder to nmaintain the platform?22 in a horizontal and

stabl e state, ki1 STREPAC bOSE anhiuith thapé Bl LONMiRBlyIE BlohgitrmOINRCt ed tO each
of the arnms 15 by way of a platform
shown. In this case, the cradle 11 may simply comprise the two arms 15

interconnected by a single buoyancy tank 34 at a free end of the arms 15.

' In order to maintain the platform 22 in a horizontal and stable state, the corners of
10 the platform 22 are interconnected to each of the arms 15 by way of a platform
support means in the form of pairs of links 36, 37. The links 36, 37 of each pair
may be in the form of hydraulic pistons that are interlinked so that the links 36 and
links 37 expand or contract when the arm 55 is raised by introducing compressed
air into the tank 34 or lowered when the tank 34 is flooded in a controlled manner
15 thereby ensuring that the platform: 22 remains horizontal throughout all
movements of the arms 15, In this case, the centre of gravity of the platform 22

rernains at a fixed radius relative to the pivot about which the arms 15 rotate.




support neans in the formof pairs of links 36, 37. The |links 36,37 of each
pair may be in the formof hydraulic pistons that are interlinked iq h“ 05
the links 36 and 1inks 37 expand or contract when the arm55 is ra¥s

i ntroduci ng conpressed air into the tank 34 or |owered when the tank 34 is
flooded in a controlled manner is thereby ensuring that the platform 22
remai ns horizontal throughout all novenents of the arns 15. In this case,
the centre of gravity of the platform22 remains at a fixed radius relative
to the pivot about which the arnms 15 ﬁotate. 1 JUL 7005 dainms 1. A
floatable dry dock (10) for lifting alvessel (14) in or out of the water,
the dry dock conprising a buoyant base ( ) having one or nore buoyant
hulls, a 5 |ifddjagd cradle, having two spaced arns pivotally nmounted on the
one buoyant DaSE€,~ one or nore floatation tanks interconnecting the arns,
and a platform nounted on the arns, a platformfor supporting the vessel
during lifting or Ilowering of the vessel in tto or out of the water, and a
pl at f or m suppQr tA ABdEble &P B6ARR1 B FrdingiRSWesel (MRlin bt 5 B FaEMH-ARRI NS

hori zontal when the arnms pivot 10 about their pivotal attachnent to the base
characterised i Rotk\@mpiisig B Gudyhitbhseq ) havidg bR hioRtbudfanYREBEH t he conbi ned
area at the interface between the water surface and the air of the vessel
14, the ®ne or Mg diadlé, Raviigt@o =0l shis pindily tieuntedofthd o8 tiuggans ubst ant i al | 'y
constant and thereby stabilises the dry dock. Is 2. A dry dock according to
Claim 1, wher ei rbateheneuiratoioficataiastaniis éatreommecting the arms, and a platform

mounted on the arms, a platform for supporting the vessel during lifting or
lowering of the vessel in tto or out of the water, and a platform support means
operable to ensﬁre that the platform remains horizontal when the arms pivot
10 about their pivotal attachment to the base characterised in that during lifting
and lowering of vessel the combined area at the interface between the water
surface and the air of the vessel 14, the one or more hulls, the arms 15, and the

arms remains substantially constant and thereby stabilises the dry dock.

15 2. A dry dock according to Claim 1, wherein the platform has wheels at an
extremity of the platform and the platform support means comprises an arcuate
frack on each arm along which the wheels of the platform run when the arms

are pivoted whilst maintaining the platform in a horizontal altitude.

20 3. A dry dock according to Claim 1 or Claim 2 wherein the arms are of an
arcuate shape and there is a plurality of elongate floatation tanks extending

between the arms to define a part cylindrical cradle.




extremty of the platformand the platform support nmeans conprises an
arcuate track on each arm al ong which the wheels of the platformrun when
the arns are pivoted whilst maintaining the platformin a horizont
altitude. 20 3. A dry dock according to Claiml or Claim2 whereint & JYk FH06
are of an arcuate shape and there is d2plurality of elongate floatation
tanks extending between the arns to define a part cylindrical cradle. 2 1

JUL 2006 12 4. A dry dock acgording to an rrecedi ng C ai m wherein the base
conprises a %at arﬁai“é’rﬁoﬁ]ﬁ??"."“ﬁ’.‘g@@V}P’TQTS%RE gg‘ﬁ’ﬁ‘r‘ﬂ?eﬁﬂgtﬁlf DESSCPRRIEEHR ng Ol ai m
wherein the base conprises a sidewall |ocated at each end of the hulls of
the base and the pA@eeradwllt which the arns rotate is located on an axis
between the hulls that extends along the l|ength of the hulls. 6. A dry dock
according to any one of the preceding Clains wherein a single floatable
cradle is mounted on the base. 7. A dry dock according to any one of C ains

| to 5 whereisin two dpyatoekl accoldiag twidng peecading €lamevrontin tiechasnicdriygrisoase. 8. A
dry dock according to any one of the preceding Clains wherein the arns

conprised infl at akldewhli®yarayt éhkbd othe Aulll of tHOBdse ARE e i@ absut Ghadhm |
wherein the platformis pivotally nounted
the arms rotate is located on an axis between the hulls that extends along the

length of the hulls.

6. A dry dock according to any one of the preceding Claims wherein a single

floatable cradle is mounted on the base.

7. A dry dock according to any one of Claims 1 to 5 wherein two spaced

floatable cradles are mounted on the base.

8. A dry dock according to any one of the preceding Claims wherein the arms

comprised inflatable buoyancy tanks.

9. A dry dock according to Claim 1 wherein the platform is pivotally mounted
between the arms and the platform support means comprises pair of
extendable and contractable links, the links being operable to expand or
contract during lifting or lowering to ensure that the platform remains
horizontal relative to its axis of pivotal mounting on the arms when the arms

are raised or lowered.



between the arns and the platform support neans conprises pair of

ext endabl e and contractable Iinks, the |links being operable to expan r
contract during lifting or lowering to ensure that the platformrenai EJUL 2006
horizontal relative to its axis of pivotal nounting on the arnms when the
arns are raised or lowered. 2 1 JUL 2006 13 10. A dry dock according to
Claim9 wherein the platformis generally rectangular shape and one |ink of
each pair of links is provided at a comer of the platform and the other
link of each 18ai r Aofry|defikaccording to\Glaiay® yberalwtégﬁ@&m& SPHELY ftangdlakr of
the platform 11. A dry dock according to Claim9 or Caim 10 wherein the
arms are el ongat e shapesd pagkinkeef cach prieoidings grprovidedatacomtrd ohtgiptfoambuoyancy
tank provided at a second end of the arns, and the platformis nmounted on a
pi vot at a regi onand themther tinkbEeach paip nflinksfis piowidad i a respective opposite

corner of the platform.

11. A drydock according to Claim 9 or Claim 10 wherein the arms are elongate
arms mounted at one end on the base and having a buoyancy tank provided at
a second end of the arms, and the platform is mounted on a pivot at a region

intermediate the ends of the arm.





