Fl oatabl e Dry Docks Technical Field This invention relates to dry dock
systens for use in lifting vessels out of the water for naintenance or
repair puwpasswssibgpi cal |y these types of docks can |i f®PcCargi2hewmgy2dsnom one
to several hundred tonnes. There are basically tw types of dry dock. There
are those conprising a |lock that has at | east one cl osable door into which
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 consists of a platformthat is floated to a region ahead or
astern of the vessel and submer §logtake Byydocke positioned beneath the
vessel. The platform has sealed floatation tanks with fixed buoyancy and
the platformis subnerged or raised/floated by addi ng or renoving weight to
the platformin the formof wate”allast which is either flooded into or
punped outrechnichiEFiskkl ed fl oatati on tanks. Conventional punps can be used
or conpressed air can be used to displace the water fromthe flotation

t anks, which reduces the weight of the platformwith the result that the
platformrises/floats due to the fixed buoyancy provided by the flotation

t anks. uc A g n . ad. £ r of the
buoyaﬁfy ?gﬁﬁﬁ&ﬁﬁ@ﬁqgggéﬁ%gﬁuﬁﬁgS%%%B%§$§§€u€%¢WgSE£§§R$%§%@ﬁfQQ&éeal or

open the Ifor}lrggintaeggnc%uc}r lreepgairogurposes. Typically these types of docks can lift anything

from one to several hundred tonnes.

There are basically two types of dry dock. There are those comprising a lock that has
10  atleast 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 consists of a
platform that is floated to a region ahead or astern of the vessel and submerged so as

15  to be positioned beneath the vessel. The platform has sealed floatation tanks with
fixed buoyancy and the platform is submerged or raised/floated by adding or
removing weight to the platform in the form of water/ballast which is either flooded
into or pumped out of the sealed floatation tanks. Conventional pumps can be used or
compressed air can be used to displace the water from the flotation tanks, which

20  reduces the weight of the platform with the result that the platform rises/floats due to

the fixed buoyancy provided by the flotation tanks.



each sealed tank to control the anount of water and conpressed air present
inside it. However, such systens are |imted in the nunber of inlets and
out | et s iwoeamskiseyancy tank as each inlet and outl et PeEEB20®/ @268 ve
whi ch can be controlled renotely and these val ves increase the cost and
conpl exity of operation. This also cauies drawbacks with respect to the
time it takes for conventional floatabfte dry docks to be |lowered into and
rai sed out of the water due to the tine it takes to operate the val ves and
the limtation in the volume of air and water that can be fed through the
i nited noHELSYSEIMS gAnetadly Aiie compreated irtA pympwipoyt OF therwieyancy thtovi de dry
dock facilities for boats at |ocal harbours, noorings, club harbours or

| agoons amdhidhhie uhdérghevborgtol ofimariversivabes whidhi setl orepsette iolet and odthet ofvat er
rapidly thus saving valuable tinme and cost. An aimof the present invention

i s to ovekgdRaledark toRbAMS] the aMmehmicTvatériand Rompressddt aif presdmitisededty docks.
Specifically, an object of the present invention is to provide a floatable

dry dock wuches ; i LT =Y han

conventi onal Pf:ﬂ(’)gltlaglie&g?ya(?%gc s&g]A{h?t]}rﬁt g‘?&gjg} ect dggl,ﬂ%%g}]?éﬁ/htenti onis to
providg a,floatable dry.do t hat . can moved .o .t he .vessel be lifted,
as requi rgaqyagg% Baé’gc?ﬁ ﬁ%ChAﬁ%gng 5%?6%1?%? 8¢ P@g é‘ghl%h ?flélsbseecio§1 r|0P%é:)havi ng
RS LOAE e RS i e S A A

causes drawbacks with respect to the time it takes for conventional floatable dry docks
to be lowered into and raised out of the water due to the time it takes to operate the
valves and the limitation in the volume of air and water that can be fed through the

10 limited number of inlets and outlets. Thus, there is a need to provide dry dock
facilities for boats at local harbours, moorings, club harbours or lagoons and the like
which can be used to lift vessels out of the water rapidly thus saving valuable time

and cost.

15  An aim of the present invention is to overcome the problems associated with prior art
floatable dry docks. Specifically, an object of the present invention is to provide a
floatable dry dock which is capable of being raised and lowered faster than
conventional floatable dry docks. A further object of the invention is to provide a
floatable dry dock that can be moved to the vessel to be lifted, as required.

20

Background Art



actuated val ves. The conpartnments are disposed along the length of the
vessel to be lifted, such that the trimof the vessel may be controlled
during | iwoi2og/058BR009055 di scl oses a vessel |ift havi ngcrasesoooeash nay be
fl ooded or purged through a valve to alter the buoyancy of a

vessel -supporting platform US4,5 10,877 discloses a vessel lift having a
fi oodabl e buoyancy device with several “conpartnents, all served by a
mani f ol d providing conpressed air to alter the buoyancy as required. Water

i s exhausted fromthe conmpartnents by means of check val ves. Sunmary of the

| nvent i on Y3Vl Zsdadpses aryessst Eﬂélﬁ’e’i)fllg suRnert lgas prchoredde the sepbest pRd dock

conprising a subnersible platformconprising at |east one buoyancy tank

havi ng a pipen hottanpedéonsparpaerttsrwhich nemdie ftanipdor perped baweaags af parotepent | y
open vent through which water is freely flowable into and out of the

conpar t menktuard valves.NThE cymipir@hentt Be disposédSalohg #R1En P BPMetveRR] tofee _
connected to one another and to a conpressed air supply by a conduit having

a first is@atden YA YeErRs oVind ELUe B8 L iflien &t je atnosphere, a
second isoﬁ%?ion véﬁve provf%%gg%%tmggn fﬁg iﬁpgghgﬁgﬁ?ﬁg conpressed air
suppl yc.and a non-return val ve between the second isol ation valve and the

conpreSsed air supplywherein, in use, air is expelled fromthe conpartnent
into the sph . to cause the dock ta sink or conpressed air_is supplied
to the pl Eﬁlgfq@gﬁ{)&sggwﬁw@ aingfanks which may be Hooded or purged

through a valve to alter the buoyancy of a vessel-supporting platform.

US4,510,877 discloses a vessel lift having a floodable buoyancy device with several
10 compartments, all served by a manifold providing compressed air to alter the
buoyancy as required. Water is exhausted from the compartments by means of check

valves.

Summary of the Invention

15
In one aspect, the present invention provides a floating dock comprising a submersible
platform comprising at least one buoyancy tank having a plurality of compartments
each compartment having a permanently open vent through which water is freely
flowable into and out of the compartment and an inlet wherein the inlets of each

20 compartment are connected to one another and to a compressed air supply by a
conduit having a first isolation valve provided between the inlet and the atmosphere, a
second isolation valve provided between the inlet and the compressed air supply and a

non-return valve between the second isolation valve and the compressed air supply



i ncreases the buoyancy of the tank. Detail ed Description of the Invention
The use of pernmanently open and nultiple vents significantly increases the
speed of wpepawdissrsewhen conpared to forcing water out ofPca/GB2nel®268ent or
outlet valve. The inlet is used to punp conpressed air into the
conpartment, and it is also used to enable the conpressed air to escape,
which in turn enables water to flood ifito the conpartnent via the nultiple
vents, thereby submerging the conpartnent and the dock. There is a non
return valve installed between each inlet connection and the conpressed air
suppl y t o vheesirin usemiros axpallpd dfom the campeitisiert istintha atmespberevip eansetiles) ar e
all connected to a single conpressed air source. The buoyancy tank is a
hol | ow st duaclt torsinlt liecosyapsed hirihsuppliedtodate eluralite df bymphremeditapdic t he
subrmersible platformto which is it attached. Preferably, a buoyancy tank

i's provi degredsedthedaciarRd e tiRNgniat the underside of the subnersible
platform In one enbodi nent the tank is cylindrical in shape. The nunber of

buoyancy tanks required will depend on the shape and size of the
subnersi bl e platformand the wei ght of vessels that need to be lifted. In

one enpodiyrent the buoyangy tank nay be provided as a single unit. In other
enbodinﬁen se,a‘ier‘?e‘g?ﬁcglp?%f‘rﬂ?%ﬁ?%&"fenpgxforrred by a series of buoyancy

tanks. There is an inherent problemcalled the "free water effect” which is
associated with

The use of permanently open and multiple vents significantly increases the speed of
operation when compared to forcing water out of a single vent or outlet valve. The
inlet is used to pump compressed air into the compartment, and it is also used to

10 enable the compressed air to escape, which in turn enables water to flood into the
compartment via the multiple vents, thereby submerging the compartment and the
dock. There is a non return valve installed between each inlet connection and the
compressed air supply to prevent commonality of the multiple compartments when
they are all connected to a single compressed air source.

15
The buoyancy tank is a hollow structure the shape of which is determined by the
shape of the submersible platform to which is it attached. Preferably, a buoyancy tank
is provided along each edge and at the underside of the submersible platform. In one
embodiment the tank is cylindrical in shape. The number of buoyancy tanks required

20  will depend on the shape and size of the submersible platform and the weight of
vessels that need to be lifted. In one embodiment the buoyancy tank may be provided
as a single unit. In other embodiments, the platform itself is formed by a series of |

buoyancy tanks.



buoyancy tanks that are partially filled with water. Wien a tank is part
filled wth water and is rotated slightly off horizontal the effect is that
t he wat erwwi2bio/skiskt to one side to maintain a | evel warer/GRdewessahi ch
results in the centre of gravity of the conbined structure noving
significantly, and causes the tank to become unstable. Wth conventi onal

fl oatable dry docks, a typical soluti oA to this problemis to divide the
buoyancy tank into nmultiple snaller sealed tanks such that the effect on
the centre of gravity of the conbined structure when rotating the buoyancy
tank slightly off horizontal is significantly reduced. However, wth
conventional dry docks when dividing the buoyancy tank into nmultiple

smal | er t &tege dAndalthrérit @ratlern thiddd thal‘free avatdr affedte adiichoin@ssuotategitwittal ve nust
be added for each of the nultiple smaller tanks. This increases cost and

the conpl &bl i taRehatakOParBN, HiN&I WREGAM Whothd Ghk iwartBléd wAR be rai sed
and subnerged i S extended due to the Iimted nunber of outlet valves for

each of ths%tg?;intgi i?hﬁat%&‘?l@ﬂﬂ{)f?ff%&o‘?@l% égfe%t Wat 8P ahled Vi SRR Jté gﬁév-s

Ther ef or e, uoyancy e prese I nvention I's provi

series_of spaller tanks |inked together or_ a.si.ngle bupyan nk having a
seri es’of topaRR 3 V‘Flo"f’%f’ra?%fgg?@’ wﬁgfre%@)}%h@ﬁceegﬁﬁgg?xﬁ%pﬁ&wThe
buoyancy tank conprises a vent through which water is freely flowable into
the tank asembiradstpturhmeningsienifieastly mngd qgasesdhciaak subeagine Hestablfuci ng

conpressed air .
With conventional floatable dry docks, a typical solution to this problem is to divide

the buoyancy tank into multiple smaller sealed tanks such that the effect on the centre
of gravity of the combined structure when rotating the buoyancy tank slightly off

10 horizontal is significantly reduced. However, with conventional dry docks when
dividing the buoyancy tank into multiple smaller tanks an additional inlet valve and at
least one outlet valve must be added for each of the multiple smaller tanks. This
increases cost and the complexity of operation and the speed with which the dock can
be raised and submerged is extended due to the limited number of outlet valves for

15  each of the multiple tanks through which the water ballast can flow.

Therefore, the buoyancy tank of the present invention is provided as a series of
smaller tanks linked together or a single buoyancy tank having a series of partitions to
form a series of buoyancy compartments.

20
The buoyancy tank comprises a vent through whiqh water is freely flowable into the
tank and through which the water may be forced out by introducing compressed air

into the tank via the inlet valve. The vent may be located at an area of the buoyancy



into the tank via the inlet valve. The vent may be |ocated at an area of

t he buoyancytank wall which is in contact with the sea which wll enable
wat er to woeelopsgisew in to the tank. Preferably the ventcCirsB20@anedii n the
si de of buoyancy tank closest to the bottom of the sea and runs al ong the
entire length of the buoyancy tank. Thg vent may be a slat cut out of the
wal | of the buoyancy tank. Alternatively the vent may conprise a series of
holes or a lattice along the length of wall of the buoyancy tank.

Pr ef er abl ach, compart nent conprjses a.plurali of vents. l.n an

enbodi nent® a"(éfnl Wﬁ 1ﬁglsc031@acmyﬁgéhqjqeafg§ &?ﬁ‘??é%e?’?teﬁ'f?eﬁ%}’ Hewdaly not be
limted to a circular shape. Any shape vent may be used as long as it
enabl es f tlectank Pastorably thatvent is focateddn thetide effbuotanaydark glosesbtptthehe use of
val ves at the vent. The vents are permanently opened to the water and do

not requi bettymlofelse dea anp evmsaichgthe setireharpth dhths baogmicy tadknThy verdanayes t he
cost and conplexity of operation, and enables many nore vents to be used

for each geRARARLHER: otccRalBbRE bhSnty YankNATIEREEG1Y AR eReBMY Wbinprivhi ch the
dock can be raised/fl oated and subnerged. Wen the buoyancy tank is placed

on the se .Sl [l ]ﬁ@g{b ferhifiyopened,
wat er %M I S?H‘%gw&%r? egadtrﬁelétﬁgﬁlégﬁ E%ggﬁ%y%%ﬁgnggﬁ Vi 5/%?%% eéaugi ng it
to sink whicgh in turn will .cause the brmersi bl e platformto be.|loywered in
Lo the sesacinsrumatiat FamBHss frbiey SR o Rt et PHLBEABAT hent s
of the buoyanc¥ t ank t hrough which conpressed air may be forced in to the
buoyancy haleg of 100mm diameter. The holes need not be limited to a circular shape. Any

shape vent may be used as long as it enables free access of water in to and out of the

tank without the use of valves at the vent. The vents are permanently opened to the

10  water and do not require valves to open and close them. This significantly reduces the
cost and complexity of operation, and enables many more vents to be used for each

compartment which significantly increases the speed with which the dock can be

raised/floated and submerged.

15  When the buoyancy tank is placed on the sea a single air inlet/exhaust valve on each
compartment is opened, water will flow into the hollow body of the tank via the vents
causing it to sink which in turn will cause the submersible platform to be lowered in
to the sea. The inlet is provided in the wall of each of the compartments of the
buoyancy tank through which compressed air may be forced in to the buoyancy tank

20  via a pipe connected to an external compressed air supply. The inlet may be located
at any point within the wall of the compartment. Preferably the inlet is located at the
top of the compartment opposite the vents such that when air is supplied in to the tank

at the top the water is pushed out through the vents in an even manner.



via a pipe connected to an external conpressed air supply. The inlet may be
| ocated at any point within the wall of the conpartnent. Preferably the
inlet is Wocatedsesb t he top of the conpartnent oppositePCh&GBee®26uch t hat
when air is supplied in to the tank at the top the water is pushed out
through the vents in an even manner. The inlet may be connected to a T piece
or splitter via a flexible hose. One edd of the T pi ece or splitter is
connected to an external air conpressor via a non return valve and the

ot her end vents to the atnosphere. The floating dry dock may include
further buoyancy tanks which are closed (that is, they do not flood or
purge to alter their buoyancy). These may be provided to assist in lifting
vessel s f ridmitleemagibe rconmaetedito arnfbpintadmsplitter v arfikiblshadei Onte yndbdf thhe
structure in the event of rough water conditions. In a preferred

enmbodi MentT plebeorcdphiseslistiefathsdto baa Rifendd @ir%ﬁg}réég& vh ahbf réteini iRy y of the
floating dry dock. More preferably, the cl osed buoyancy tanks are pivotally

attached t i igures A floating dry dock, which
enbodi es tﬁ(ﬂug%‘gggﬂ‘?{qﬁgﬁ?&ﬁ%ﬁqf&%ow be described, by way of exanple
only, gﬁth reference to the acconpanying drawings in which: Figure 1 is a
cross Section of a dry dock according to one aspect of the present
invention with the subnmersible platformin its fully |owered position;
Fi gure 2 ilhefloghing gy deckapgsmchide fyrthes bugyangy saésinvidch are closed @hfﬁm"»,ng of
i solating and

J they do not flood or purge to alter their buoyancy). These may be provided to assist

in lifting vessels from the water, and to maintain the overall stability of the structure

in the event of rough water conditions.

10
In a preferred embodiment, the closed buoyancy tanks are provided at the periphery of
the floating dry dock. More preferably, the closed buoyancy tanks are pivotaily
attached to the floating dry dock.

15  Figures

A floating dry dock, which embodies the present invention, will now be described, by

way of example only, with reference to the accompanying drawings in which:

20  Figure 1 is a cross section of a dry dock according to one aspect of the present

invention with the submersible platform in its fully lowered position;



non-return valves with respect to the inlets of the conpartnents of a
buoyancy chanber according to one aspect of the present invention; and
Figure 3 We 2010e586mt i ¢ perspective view of the undersi #eTafB280%0s8ANCY
chanber according to one aspect of the present invention; Figure 4 is a
cross section of a dry dock according to one aspect of the present
invention with the subnersible pl atforMin the fully raised position.
Referring to Figure 1, there is shown a dry dock 10 conprising a floatable
platform1l. The platform1l is in the formof an elongate trimaran made of
| i ght wei ghFigwigr2 in@ sah¢ragticorosstseetionalrview shawing the posidening obisoltingaed hul | |
twn-hull or a cylindrical float or other floatable structure. Munted on

t he base ldnarctirh elvenyithesspactdo thrinjetd of the cemqparpments of abtoygheywn) , and al |
the controls and services 13 for piloting the base 12 to a | ocation

adj acent achaﬁfoaﬁdncc&f’diﬁ%tob@eldsf)édedfthwﬁes%ﬁmiv@lﬁﬁm;l&ld ncl ude punps for
fl oodi ng and enptyi ng buoyancy tanks and other services. In order to

stabilise the vessel 14 during lifting or lowering, the floatable platform
11 is provided with supports 15 that are initially spaced apart and secured

to theplatform.11 at a wdth slightly w der,than e wdth,of .t he vessel
19, e’ s cptiers psPhafertrtebeiu iy of e ety A ol SBBPEC our of
the water (as shown on the %ft hand side of Figure 1) so that the pil ot
can steer 3RdnELeONe pIPGChObhs FEGSERtIAVEECReen t he supports.

Figure 4 is a cross section of a dry dock according to one aspect of the present
invention with the submersible platform in the fully raised position.

10
Referring to Figure 1, there is shown a dry dock 10 comprising a floatable platform
11. The platform 11 is in the form of an elongate trimaran made of lightweight marine
alloy or steel. The platform 11 could be a mono-hull, twin-hull or a cylindrical float or
other floatable structure.

15
Mounted on the base 12 are the engines and, propulsion equipment (not shown), 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 and other services.

20
In order to stabilise the vessel 14 during lifting or lowering, the floatable platform 11
is provided with supports 15 that are initially spaced apart and secured to the platform

11 at a width slightly wider than the width of the vessel 14. The supports 15 can be of



The supports 15 are positioned at equal distance froma plane of symetry
of the platform 1l so that the vessel 14 is |ocated above the centre of
gravity obothm/gsBessf orm 11 to avoid tilting of the platPormERioshoedsng
lifting or lowering. Along the centre of the platform 11l is provided a
further support nmenber 16 which runs along the centre Iine of the platform
11 which provides further support to t e vessel 14 when nounted on the
dock. In this particular enbodi ment platform 11l may be considered as three
buoyancy tanks 17 secured to the underside of a flat plate or a series of
cross nmenbeheight thatompbles thepetot projehieoy bétheorateri(as slrywiben thedeft He side a t abl e
with a buoyancy tank 17 | ocated al ong each | ength of the underside edge of

the pl at f oofFigdreds) saklew ik pilve caunstesrsheleesaelr idnatogsosfonttebnddinahé auppodtd. A
buoyancy tank 17 according to one enbodi nent connected to an external

conpr essedTré §up'%>Hﬁ§h5’aﬁE%dsﬁio%E@Wbdulﬂll S Brdm ag@elt{%ﬂ tﬂi%).’r_ytcﬁ@klfe 17 is

generally a hollTow cylinder wwth walls made fro g weight marine
alloy or s i L Of 0 y ot an i s .di-vided in
fo three chanpm 1o tE e Fhidbooita htRe ot B R SE ST, o
wei ght marjne all .or eel.. At top.of each chanber 19 is | ocated an
Mot 5T D Roub gl obieatingtimul ¥ fuine GEEinaniAling etcerie §
connected to a splitter or T section which splits the hose intotwo separate
hoses. Onethglatfoasd 1jis prayidesor Betheosugnort susimher hg whigh/mnaalehe te centrp

line of the platform 11 which provides further support to the vessel 14 when mounted

on the dock.

10 Inthis particular embodiment platform 11 may be considered as three buoyancy tanks
17 secured to the underside of a flat plate or a series of cross members. In other
aspects the platform 11 may be provided as a table with a buoyancy tank 17 located
along each length of the underside edge of the platform 11 or around the underside
perimeter of the platform 11.

15
A buoyancy tank 17 according to one embodiment connected to an external
compressed air supply 18 is shown in Figure 2. The buoyancy tank 17 is generally a
hollow cylinder with walls made from a light weight marine alloy or steel. The
hollow interior of the buoyancy tank 17 is divided in to three chambers 19 by two

20  partition walls 20 which are made from a light weight marine alloy or steel.

At the top of each chamber 19 is located an inlet 21 to which is connected a flexible

hose 22 which in turn is connected to a splitter or T section which splits the hose into



opened allows the air to escape from chanber 19 to the atnosphere and the
other is connected to an air conpressor 18 |ocated at a distance fromthe
dry dock wO.20v/m38156r et urn valve B is installed between tPrhe/GB200%02G31€SS0r
and the splitter or T section which allows conpressed air to enter the
chanber 19 via the inlet 2 1 but does not allow air to reflux fromthe
chanber 19 to the common conpressed ai rlosupply 18. As shown in Figure 3, at
the bottom of each chanber 19 is located a vent formed by hol es 23 which
are cut into the wall of the buoyancy tank 17. The holes 23 all ow sea water
i n whi ch t #eo shpgragidhdses. sOsebiiicspeid comestedfte er lisplatingesbied evhich when i nt eri or
of each chanber 19. In operation, the dry dock 10 is floated out to where

t he vessel ofshed alldves thefairetd escape doat elthmbet 19 ietheas@edphiete didahé etlet 8 t he
vicinity of the dry dock 10. The dry dock 10 is positioned either astern or

ahead of vesetted fb anldlfcéthpressoraBIOMRA 4 @ BR&RBSrot B8 drhBoBUPY ARGt ank 17
by opening isolating valve A such that buoyancy tank 17°is flooded with

water to Sf‘émm rvgfve@ﬁ ngéet@efdoz{e%v%%x t}slg %1?5 Cfgﬁél'etf%o(%% i ger%éiétgg‘foyfggc%%nld' can be

floated into position ween t o] fon"I's shown in
Figure 1. Wt he vessel 14.in ace aboye e platform 11, the tanks 17
are pupged%’rcﬁ\ﬂgf’g? CORIPISS '%toiq%k%é}ﬂfsp&@ éﬂ¥£i"ﬁa t{uq,]mth th}hé‘t fASHtr 19 via
inflet 2 1 to increase the buogancy of the tank 17 in a controlled manner.
Thi s causedloy aif forefiux from thej dhambipkhtorthe ggmppon compressed air supply 18.

As shown in Figure 3, at the bottom of each chamber 19 is located a vent formed by
holes 23 which are cut into the wall of the buoyancy tank 17. The holes 23 allow sea
10 water in which the dry dock is submerged to be freely accessible to the interior of

each chamber 19.

In operation, the dry dock 10 is floated out to where the vessel 14 to be lifted is
located, or the vessel is floated to the vicinity 6f the dry dock 10. The dry dock 10 is

15 positioned either astern or ahead of vessel 14. The air is allowed to escape from the
buoyancy tank 17 by opening isolating valve A such that buoyancy tank 17 is flooded
with water to submerge the platform 11 to a position where the vessel 14 can be

floated into position between the supports 15. This position is shown in Figure 1.

20  With the vessel 14 in place above the platform 11, the tanks 17 are purged of water by
pumping in compressed air in to the chamber 19 via inlet 21 to increase the buoyancy
of the tank 17 in a controlled manner. This causes platform 11 to rise. When raising

the dock 10 isolating valves A will be closed and the operator will open isolating



t he dock 10 isolating valves Awll be closed and the operator wll open
isolatingvalves Bto let air in fromthe conpressor. Wilst valves B are
open t he wororoaissrsa val ves C prevent the air from | eavi RgT@EB200%200R6817 and
entering another tank 17 via the air conpressor 18. \Wen the dock 10 is
rai sed the isolation valves B are closed and the conpressor 18 is turned
off, the platform1l is stable and airltannot enter or escape fromthe
buoyancy tanks. Continued purging of water allows the vessel 14 to be
lifted clear of the water surface as shown in Figure 4. The free water

ef fect wi tVdlvesthhéo febaikinfroinghetompiessod Whilshealeoip eeessped tlaé morbetury unabl e
to escape fromone tank 17 back through the inlet 2 1 and into a different

tank 17 vialvdieC pairemnhe aifproas kavingiohe BARAYnd 8nfdyink ABohEECHEINCE vRfthé he
non-return valve C. As a result the stability of the platform 11 during

| owering aﬁlﬂcérh{:&kéaglk.s V@Wénﬂhﬁh@&d}o i's!?ai@écgtﬁé isIoPa,tioﬂ;gféfveE 'Be%két%’?ﬁ]ari’d“ af ter

repair and mai ntenance fromthe position own I n gure e position

shown in F t .aboy d is,reversed, .That i.s to say, the air
supply 1s apEplesdnd SRR B ABE Pl Py 11 S VEUR R L Bl BaLotR  hat t he
air in_tank 179@50 es to the atnosphere enabling water to enter and fl ood
tank 17 viSCErem hebupyapgy e it to sink. The tank 17 of the present

invention is not limted by the nunber of valves which are present to
control the entry and exit of water due to the vent arrangenent. In one

Continued purging of water allows the vessel 14 to be lifted clear of the water surface
as shown in Figure 4. The free water effect within the tank 17 is minimised by the
compressed air being unable to escape from one tank 17 back through the inlet 21 and
10 into a different tank 17 via the common compressed air supply 18 by the presence of
the non-return valve C. As a result the stability of the platform 11 during lowering

and lifting is maintained.

In order to lower the vessel 14 after repair and maintenance from the position shown
15 in Figure 4 to the position shown in Figure 1, the above procedure is reversed. That is

to say, the air supply is switched off and the isolating valves A are opened such that

the air in tank 17 escapes to the atmosphere enabling water to enter and flood tank 17

via the vents 23 causing it to sink.

20  The tank 17 of the present invention is not limited by the number of valves which are
present to control the entry and exit of water due to the vent arrangement. In one
embodiment an 18m buoyancy tank 17 is divided into three separate compartments

with each compartment having ten vents 23 which are holes of 100mm diameter at the



enbodi mrent an 18m buoyancy tank 17 is divided into three separate
conpartnents with each conpartnent having ten vents 23 which are hol es of
100mm di awetero/@s1sbhebott om None of these vents requi r eCraiBze®/msest hey are
permanent|ly open to the sea. A simlar dinensioned conventional floating
dry dock may typically have one 100mm di aneter outlet which is opened and
cl osed via a valve for each of the thré& conmpartnents. As a result the
speed at which the platformof the present invention is able to be raised
and lowered is 10 tines faster than the conventional dry dock alternative
as it has h@tom.nNenerof thesearents redquiteugiivestas tieyvea¢ permeantheopeartoviesehr om t he
buoyancy tanks. It is inpractical for a conventional dry dock with seal ed

buoyancy t Anksilir@itensondd c@ﬁfzﬁfﬂiommtﬂlbatihﬁ depasckitapsHhicaflly bid @iesl @k he
present invention as it would require thirty 100mm di aneter val ves which

woul d be e&l@ﬁx@&wﬁtlé%ﬁﬁfs Ipbﬁ@ara%gtdl(%@h vieC PREE ﬁ)tr%aéﬂ—fﬂ tBitkec A T10ating

dock conprising a subnersible platformconprising at east one buoyancy

per manent | P aRER Rk, AR ERAPHAEY ”@é&a&gp?aﬁ%a{f Rl PR ong ou

of the _co t and a i nl et erein_the i ts of each  conpartnment are
connected @Ei?rfggﬁﬁi‘iﬁq‘ﬁear“ JRerered i W{]Q:BWB? @é?é&’aé‘ltﬁe SPS}O‘b"‘}d@’ duit havi ng
a first isolation valve provided between the inlet and the atnosphere, a
second i soMtgrpasiveagithas bgélmqa@@prb@t:mﬂwomgiewmhe*tat%rrcdnfoheem@w&es@ed air
supply and a non-return val ve between the

the buoyancy tanks. It is impractical for a conventional dry dock with sealed

buoyancy tanks to be configured with the same number of outlets as the present
invention as it would require thirty 100mm diameter valves which would be

10 expensive and very impractical to operate.



second isol ation valve and the conpressed air supply wherein, in use, air
is expelled fromthe conpartnent into the atnosphere to cause the dock to
sink or cwopoessedéair is supplied to the plurality of eommB2ma0Res1wWhi ch
i ncreases the buoyancy of the tank. 2. The floating dry dock of claim1
wherein the subnersible platformif forned by a plurality of buoyancy tanks
secured to the underside of a flat plalé or a series of cross nembers. 3. A
floating dry dock of claim1l or 2 wherein the vent is |ocated in the bottom
of the buoyancy tank. 4. A floating dry dock of any precedi ng clai mwherein
the vent rGh8IMSong the entire length of the buoyancy tank.5. A floating
dry dock of any preceding claimwherein the vent conprises a series of
hol es each having a dianmeter of from 50-1 00nm whi ch are permanently open
to the sea. 6. A floating dry dock of any proceeding clai mwherein the
buoyancy tank i Walelgy b : boht wei ght
yancy tank |8 mengk ag;w%&%{;}%ﬁggga%méﬁm ?@ﬁgd{&a%ny prsg{cggl@asi bt wei g

marine alloy or ste ng dry do ding claim

AR S TR R e R
three %° rrpgerr}nrgggntﬂsy. open vent through which water is freely flowable into and out of the
compartment and an inlet wherein the inlets of each compartment are connected to
one another and to a compressed air supply by a conduit having a first isolation valve
provided between the inlet and the atmosphere, a second isolation valve provided
between the inlet and the compressed air supply and a non-return valve between the
10 second isolation valve and the compressed air supply wherein, in use, air is expelled

from the compartment into the atmosphere to cause the dock to sink or compressed air

is supplied to the plurality of compartments which increases the buoyancy of the tank.

2. The floating dry dock of claim 1 wherein the submersible platform if formed
15 by aplurality of buoyancy tanks secured to the underside of a flat plate or a series of

cross members.

3. A floating dry dock of claim 1 or 2 wherein the vent is located in the bottom of
the buoyancy tank.

20
4, A floating dry dock of any preceding claim wherein the vent runs along the

entire length of the buoyancy tank.



9. Afloating dry dock according to any proceedi ng claimconprising at

| east three buoyancy tanks. 10. A floating dry dock according to claim9
conpri si nyotzhrogssisaoyancy tanks. 11. A floating dry dockcsudmbeneall y as
her ei nbefore described with reference to, and as shown in, the acconpanying

dr awi ng.
g 14

5. A floating dry dock of any preceding claim wherein the vent comprises a
series of holes each having a diameter of from 50-100mm which are permanently

open to the sea.

5 6. A floating dry dock of any proceeding claim wherein the buoyancy tank is

generally cylindrical with walls made from a light weight marine alloy or steel.

7. A floating dry dock of any proceeding claim wherein each buoyancy tank
comprises at least three compartments.

10
8. A floating dry dock according to claim 7 wherein each buoyancy tank

comprises three compartments.

9. A floating dry dock according to any proceeding claim comprising at least

15  three buoyancy tanks.
10. A floating dry dock according to claim 9 comprising three buoyancy tanks.

11 A floating dry dock substantially as hereinbefore described with reference to,

20  and as shown in, the accompanying drawing,



