1 | MPROVED DOCKI NG APPARATUS Techni c3
docki ng apparatus of the type which :
above the 5 surroundi ng water |evg e or ot her purposes for
exanpl e for nalntenance or repair purpo Art A nunb

di fferent desﬂ@ﬂg BE%ocki ng appar at us V\:h#Ch lift water craff¢™ m@gof'{lme
surroundi ng water |evel are 10 currentfy avallable Docki ng appar at us
of this type nornmally conpri bodi es whi ch can
contain air so that the bod#@ﬁﬁﬂgygi‘ t=and—S . wat er craft above

t he water |3V9E&Eﬂ&dﬂﬂgph may be filled or partially filled with water to
sink the bodies to enable the water craft to be 15 | aunched or to enable
a water craft to be | oc'&hl@dnuwmmwtﬁtes to docking apparatus of the type which are

invention relates to

capable of lifting marine craft above the surrounding water level for storage or
5 other purposes for example for maintenance or repair purposes.
ackground '

A number of different designs of docking apparatus which lift
water craft above the surrounding water level are currently available. Docking
apparatus of this type normally comprises a pair of spaced apart bodies which

10 can contain air so that the bodies may float and support a water craft above the
water level but which may be filled or partially filled with water to sink the
baodies to enable the water craft to be launched or to enable a water craft to be
located over the apparatus for subsequent lifting. A major disadvantage of the
known apparatus is that they are generally rigid structures and therefore usually

15 only suitable for lifting water craft having a hull design which matches the
structure unless a series of adjustments are made. Thus docking apparatus of this
type, to overcome the above disadvantage, has to be manufactured to suit the
particular water craft with which it is to be used.

The present invention aims to overcome or alleviate the above

20 disadvantages or at least provide an alternative to known docking apparatus by
providing apparatus which is capable of lifting water craft above the water for

storage or other purposes which will adjust to suit a range of water craft of

different hull configurations.
S 0 enti
25 The present invention thus provides docking apparatus comprising

a pair of spaced apart primary buoyancy bodies, said bodies being capable of

floating to support a water craft above the water level or submerged to allow a

. water craft to be placed onto or released from said apparatus, and cradle means
extending transversely between and supported to said buoyancy bodies, said

30 cradle means being adapted to adjust to the shape of the hull of said water craft
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apparatus for subsequent |ifting. A maj or di sadvantage of the known

apparatus is that they are generall fmglﬁ_‘%tfr#&g Wwee {and therefore usually
t ' ul'l d
aditik

only suitable for lifting water craf si gn whi ch mat ches
the structure 20 unl ess a series| of nts re made. Thus

docki ng appar at u¥os7®T s type, to overcone the above di sadvarRGRALISAEIS t o
be manufactured to suit the particular watef craft with which it is to be
used. The present_invention ains to overconme or alleviate the 25 above
di sadvant ages orwhgn subjgst tqthgvyeight f saidiwaterarafy therepik nown docki ng appar at us

by providing apparatus whigh is,capabl biktien r.cr ahove.t he
water for storage or ot heﬁﬁﬁf@&%@?gﬁﬁ%}zgm&Egﬁﬁj?f;ﬁgasgﬁﬁ%gl}ieq%gﬁ&gmg]f
water craft of distfi-aidesttoppebite ERMY fodhe 2éspefisve Hidyancy botiBy butohhichvill flex
| nvention The present invéntion thus provides doCki ng appar at us

when subject to a load thereon to conform to the shape of the underside of the
5 hull of the water craft.

Typically the at least one cradle member may be in the form of a

semi-stiff sheet extending between and secured to the buoyancy bodies. The
sheet may have a substantially V-shaped configuration to receive the V-shaped
hull of a water craft, the sheet being formed of a material which flexes when

10 subject to the weight of a water craft, whereby the sheet may conform
substantially to the underside of the water craft when supported thereon.

Preferably the buoyancy bodies are joined together at their lower
side by one or more transverse members. Preferably also the buoyancy bodies
are somewhat hingedly movable about substantially horizontal axes relative to

15 the transverse member or members when a load is applied to the cradle member
so as to allow its adjustment to the shape of the hull of the water craft.

The hinged movement may be achieved by a hinge connection
between the transverse member or members and each buoyancy body.
Alternatively, the hinged movement may be achieved by live or integral hingés at

20 or adjacent the connection between the transverse members and buoyancy bodies.
The hinge connection may also provide for a degree of pivotal movement of the
buoyancy bodies about a vertical axis so that the bodies which are normaily
substantially parallel to each other may adopt other than a substantially parallel
attitude, again to match a water craft hull in the fore and aft direction.

25 Preferably the sheet of the cradle member is formed of a semi rigid
non-corrosive sheet material which is flexible enough to flex when subject to the
weight of the water craft. A particularly suitable material is a stiff plastics, for
example high density polyethylene. Other plastics, however, may be suitable for
this purpose. The buoyancy bodies may also be constructed of a similar material.

30 The primary buoyancy bodies may comprise two or more bodies
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i ncluding:- cradle neans for elevating a watercraft above the water;

| ateral |y spaced apart el ongate bu > ENDED SHEET 2
supporting said cradle neans, said H‘Lh‘(b@/eﬁﬁ*@T by thensel ves bei ng
able to support the cradle neans arjd t heREBitABEBraft in the el evated

position; fl oo OM2ns for subnergtmgTHe bBuoyancy chanber BET/AU9%/00376
di schargi ng neans for discharging water fBomthe flooded chanbers; a

buoyant body attached to each buoyancy chanber for providing the docking
appar at us w t HNBGRPOTFURE PNFoYLe]E Grapartments within each body. Such bodies may

float or be submerged due to the interchange of air and water within those
compartments by way of an air pumping and exhaust system. When air is forced
into the primary buoyancy bodies, water is exhausted from the bodies through

5 exhaust openings suitably provided in the underside of the bodies such that
buoyancy and consequently lift is achieved. When air is released from the
buoyancy bodies, water may enter through the underside exhaust openings to
allow the primary buoyancy bodies to submerge.

For supporting the apparatus in a partially submerged state for

10 locating of water craft thereon, the apparatus may also include secondary
buoyancy bodies which support the primary buoyancy bodies when the latter are
submerged.

The secondary buoyancy bodies remain buoyant and support the
apparatus when the primary buoyancy bodies are submerged, thereby limiting the

15 depth below the water surface of the supporting cradle members. For this
purpose, the secondary buoyancy bodies comprise sealed bodies of one or more
-compartments. The primary and secondary buoyancy bodies may both be of
elongated tubular form with the secondary buoyancy bodies extending
substantially parallel to and being supported above and fixed to the primary

20 buoyancy bodies. The secondary buoyancy bodies are normally substantially
smaller in diameter than the primary buoyancy bodies.

For releasing air from the primary buoyancy bodies, valves may be
connected to each buoyancy bodies, whereby when the valves are open, air is
capable of being exhausted therefrom. Alternatively for this purpose, a single

25 valve may be connected to each buoyancy body such that operation of the valve
may simultaneously connect those bodies to atmosphere.

The exhaust openings of each buoyancy bodies may be connected

g to tubes or ducts which may be lowered so as to be in communication with the

water in which the bodies are located or raised above the water level. When the

30 tubes are lowered and the valve or valves are opened, the primary buoyancy
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t he buoyancy chanbers are subnerged. 10 The cradl e neans may be in
the formof at |east one resilieftl; o ot port nmenber which is
fixed at opposite ends to the reé;gbzst S?/Eﬁtr)l’@awwanbers but which wll
fl ex when subj &% }mgog | oad t her ¢on_t REAEBY m to I he shape of the

undersi de of tR& WA of the water craft. 15 Typi cal | FCTAH8Q03%6 0 55t

one support nenber nmay be in the form of & seni-stiff sheet or strap
ext endi ng bet yancy ch The sheet or strap preferably

en. the b , nbers.
ext ends dommmﬁaagﬁsm ﬁiﬁmﬁwyte; 3591131} the Jubrsdto subATES the PEMARY BHOYANCK { | ap

h b . . . 0 ) .
V- Shaped hui | opaf, Whin Y6 RS ré BRSOt \illr Bvel, openihE OF A€ cilVE or
mat eri al whi chvhlvexwill nétaesultin) the pritvaryt bisoyaneyobddies subhrrgiager craft,

whereby the sheet or the_strap substantially conforns to the underside of
the water craft when sugissrelevatingetbeglpcking apparatus and a water craft supported

5 thereon, air is pumped into the primary buoyancy bodies suitably through the

aforementioned valves to cause water in the bodies to be exhausted through the
tubes. The tubes are suitably in the form of substantially rigid tubes which are
connected through a pivot connection to each body so that they may be raised or
lowered.
10 Brief Description of the Drawin
In order that the invention may be more readily understood and put
into practical effect, reference will now be made to the accompanying drawings
which illustrate a preferred embodiment of the invention and wherein:-
Fig. 1 is a perspective view from the rear of docking apparatus
15 according to the present invention;
Fig. 2 is a rear view of the apparatus of Fig.1;
Fig. 2A is an enlarged sectional view of the region designated A in
Fig. 2;
Fig. 3 is a plan view of the docking apparatus of Fig. 1;
20 Fig. 4 illustrates a typical exhaust duct of the apparatus;
Figs. 5 to 7 illustrate schematically the operation of the apparatus
of the invention; and

Fig.8 is a rear view of an alternative form of apparatus according

to the invention.
25 Detailed Descripti ion

Referring to the drawings and firstly to Fig. 1 to 3, there is

illustrated docking apparatus 10 according to the present invention, comprising a
pair of elongated spaced apart substantially tubular primary buoyancy bodies 11.
Extending between the bodies 11 are a pair of cradles 12, each of which includes

30 a sheet 13 which is of a V-shaped configuration about a valley 14 arranged
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25 The support nenbers may extend. | menbers nounted on
each said buoyancy chanber. The pe emt\galswgeﬁh@rbs%@{/ i ncline inwardly of
sai d buoyancy chanbers. The support nenbeEmengerabl y ext end fromthe
upper surface of the pedestal nenb es to
the 30 axi s W 9¥4&7pedest al nenbers. Preferably the buoyah’g'y’

are joined together by one or nore transvet se spaci ng menbers The one or

nore transverse spaci ng nenbers are JFOi ned tqQ_a | ower tlon of each of

the buoyance cRemEalls of thehadigsapl.y Thic shestsy dic gt gach n dgdewith

hi ngedly conne #Hﬁ‘i’ addee
provi des pi vot %%@%@a‘%ﬂe s%ﬁg) aﬁgs;h/ancyaihhﬁggrsyagg H(ﬂlgjpe {?)Int\?/)gate
| ongi t udi nal axeer, indEeldstofitiEashion, upwardly directed hollow spigots 16 which extend

+

from the buoyancy bodies 11, the spigots 16 being inclined inwardly towards
5 each other.

The bodies 11 are also joined on their lower side by one or more
transversely extending members 17 which in this embodiment are of tubular
form. A member 17 extends at each end into tubular sockets 18 which are fixed
to a lower side of the buoyancy bodies 11 and extend somewhat tangentially

10 therefrom and towards each other. The tubular sockets 18 are of a larger
diameter than the diameter of the member 17 such that the member 17 is free for
some movement in the sockets 18. Pivot pins 19 extend transversely through
each socket 18 and through openings 20 in an end of the member 17 located
therein to fonﬁ a pivot connection allowing hinged movements of the bodies 11

15 about substantially horizontal axes towards and away from each other. The pivot
pins 19 are a relatively loose fit in the ends of the members 17 being smaller than
the diameter of the openings 20.

Hinged movement of the bodies 11 is accompanied by deformation
of the sheet 13 providing a sharper or shallower V configuration to match the hull

20 21 of a water craft supported thereon as shown in Fig. 2. The V-shaped cradles
12 can thus conform to the shape of the hull 20 without any need for external
adjustments.

Mounted above the bodies 11 via supports 22 are secondary
buoyancy bodies 23 which are of tubular form and which extend longitudinally

25 of and substantially parallel to each body 11. The bodies 21 are sealed and limit
the depth to which the apparatus 10 is submerged when the primary bodies 11 are
flooded.

. Exhaust openings 24 are provided on the lower side of each body
11 and are connected through a hollow pivot joint 25 fo exhaust tubes 26. The
30 tubes 26 are thus capable of being pivoted between a lowered position illustrated
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3 Alternatively, the hinged novenent may be achieved by live or integral
hi nges at or adjacent the connection hetween the {fansverse spaci ng nenbers

and buoyancy chanbers. The hi ngé¢ THENEEEET BASNBEENA| so provide for a degree
of pivotal 5 movenent of the bLoyancEEﬂtp@gpers apout a vertical axis so
that the chanb¥@9U#BEh are nor nmallly-substanttattyparal | el FETEIHOGTher
may adopt other than a substantially paral®el attltude again to match the
water craft hull in the fore and aft direction, Preferably the
sheet or strapinfdotied ewthpe where theend 27 of ne@bgf-?fal%euhmqrggi and a raised

Fo the wel ght SPOEKkE Vae e pifl e? of i b2 5 kR SHE Bt prvel MONFReFt 0. °2'
stiff plastics the fubbs 26 BEfVeen T8 pBSifiohd aP bt ¥Rl keKived byhbais of
suitable manual means such as a boat pole to push the tube 26 downwardly and a
5 rope or cable 28 connected to the tubes 26 which enables the tubes 26 to be
pulled upwardly to the raised position.

In an alternative simplified arrangement, the exhaust openings 23
do not have the extending tubes 26 but are open all the time. A disadvantage of
this arrangement however is that if an air leakage occurs in one of the bodies 11,

10 water will fill that body 11 through the opening 23 and thus tipping the apparatus
10 to a possible unstable attitude.

Air valves for raising and lowering of the apparatus may be
mounted on the apparatus 10 or adjacent thereto, such as on a jetty or pontoon.
In one form, the air valves comprise a pair of manually actuable vaives 29

15 connected to the respective primary buoyancy bodies 11 and to a common main
air valve 30. The valves 29 and 30, as shown in Fig. 1 may be mounted on one
of the secondary buoyancy bodies 23. This arrangement allows the user to select
whether both bodies can receive air or release air simultaneously by opening both
valves 29 and the main valve 30 or whether one valve 29 should be opened

20 earlier than the other valve 29, for example to exhaust one body 11 of water to
level the apparatus 10 in the event that excess weight is on one side. The valve 30
is connectable to a source of air, for example from a compressor, through an air
supply line 31.

In use and as shown in Figs. 5 to 7, where it is desired to lift a

25 water craft 32 having a V-shaped hull 21 from the water, the apparatus 10 is
lowered by lowering the tubes 26 and opening the bodies 11 to the atmosphere
throngh the valves 29 and 30. This will permit water to fill both the bodies 11
through the tubes 25 and exhaust openings 24 to submerge the bodies 11 to a
level where the secondary buoyancy bodies 23 are at or adjacent the water level

30 33 and supporting the bodies 11.
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15 pl astics, however, may be suitable for _this purpose. The buoyancy

chanbers may al so be constructed of a ism’(islgqggrmmm iBatN The buoyancy

chanbers are preferably rigid. The buoyanc g@’gysrs are preferably w dely
spaced apart. The buoyancy chanbers Eggspesed—ach acent the | ateral
20 extreniti #O¥O¥He docki ng apparat us._The buoyancy chanBEF4Un#es6
conprise two or nore chanbers incorporating/ one or nore conpartments within
each chanber. Such chanbers may fl oat or be subnerged due to the

i nterchange of air and watke ciafti37 i e geovedrqyar theeapparabls Ihyandscradlesil2an
air punping and . aj t uoy3pc
chamger s, water alﬁgrtgﬁ%ﬁ;%éségg%troo%et g&ghialm‘:’)fg?tggt g%ﬂg %e‘gﬂg%g%d)%%épﬁés
sui tably provi dedpelwatertherefimons i 'ﬂhis@@ﬂltihﬁe&ieahblbﬁ@aagﬁ?fﬂj&aiogmg(gylmy‘mgngo
consequently lift is achieved., ~\WWen air is release romthe buoyanc
chanbgr s, wat ethéappasais 10tp misagHn this maveRentdthe kepbofsthe water craft 32 will

5 locate initially in the valley 14. Further elevating of the apparatus 10 will cause
the sheets 13 to flex and conform to the underside shape of the hull 21 of the
water craft 32 as shown in“Fig. 6 and 7. To allow this to occur the bodies 11

’

will move in a hinge like fashion toward each other about the pivot pins 19,
whilst being restrained from moving outwardly by the members 17. Further or
10 continued application of air to the bodies 11 will cause the bodies 11 to elevate
the water craft 32 clear of the water level 33 with the hull 21 nesting within the
sheets 31 and being supported at the chines by the spigots 16. Lowering of the
water craft 32 into the water is the reverse of the above procedure.
The docking apparatus illustrated in Fig. 1 and 2 is shown to have
15 two cradies 12. It may however incorporate more than two cradles or only a
single cradle and a further means for example a fixed cradle to support the
remainder of the hull. In yet an alternative configuration the sheet like cradle 12
may be extended to support the full length of the watercraft hull 29.
As stated above, the sheets 13 are provided with spaced apart
20 sockets or skirts 15 of tubular form which are capable of being located over the
upstanding spigots 16 on the main buoyancy bodies 11. To hold the skirts 15 in
position, bolts or screws 34 may be located in spaced apart circumferential
positions around the skirt 15 to secure the skirt 15 to the spigots 16. Removal of
the bolts 34 allows the skirts 15 to be detached from the spigots 16. Similarly,
25 the pivot pins or boits 19 can be removed to enable detachment of the transverse
members 17. This allows the apparatus 10 to be disassembled into a convenient
form for transport and reassembly as required. All the components of the
d apparatus 10 are preferably formed of a plastics material such as polypropylene
and permanent joins formed by plastics welding.

30 In an altemative arrangement shown in Fig. 8, in which like
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openings to allow the buoyancy chanbers to subnerge. The fl oodi ng neans
I ncl udes the exhaust openings through which water passes into and out of

t he buoyance chanbers during floodi ng and di schar ge. The exhaust openi ngs
may be 35 connected to tubes which nay be |lowered so as to be in

comuni cati on WRH/EY water in which the chambers are | ocat @FTHUYPL(
above the water |evel. The tubes may be AMVENDED SHEET 4 substantially

rigid tubes which are. connected t_hrou]%? a pivot connection to each chanber
wher eby t hey mepmRongntsohaye heanagiven ke mymeraly . thyrangyerss magnbrys niglagte

i ncludes air V%ffﬁée& 555 Qmﬂ\’gﬂe@m sheets 35, similar to the sheet 13 and joined to each
body 11 at 36 by adhesives or welding. The sheet 35 is braced by an upstanding
member 37 which terminates short of the bodies and at the bodies 11 by further

5 braces 38. The braced sheet 35 provides a relatively rigid support between the
bodies 11 on their underside but permits some pivotal or hinged movement of the
bodies 11 about the regions 39 which act as integral hinges, the regions 39
comprising regions of the sheet 35 which are unsupported. This is shown in
dotted outline in Fig. 8 where the position of the bodies 11 prior to the supporting

10 of the water craft 32 is shown.
Whilst the above has been given by way of illustrative embodiment
of the invention, all such modifications and variations thereto as would be
apparent to persons skilled in the art are deemed to fall within the broad scope

and ambit of the invention as herein defined in the appended claims.

15

20 EHIS SHEET HAS BEEN
REPLACED
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5 air is punped into the buoyangy chanbers for dischargi ngu Hmumwmr”,m
therefrom The buoyant bodi es renma} AHfgUQy H gchE%'Npport t he i i i
t he buoyancy chanbers are subnergefd, thehrﬁ% X }1 ng the depthhbeLow f'he

wat er surface of, t pport 10 rerber thig purpose,_the huoyant

bodi es conpri se&gggﬁ%ﬂybodi es of one or nore conpartnents. T‘FFé”’blt’f(ﬁS? ;

bodi es nay be of elongated form and ext end % i xed| y substantially parallel

to the buoyancy igigers. The buoyant bodies are normally substantially
smaller in dia an t he buoyancy 15 chanbers. The buoyant bodies

are supported ofi subst anty Leal ﬁg"% sQ u %ﬁﬁﬁy
chanbers at theﬂl at er al g(‘t?clrktkarfyﬁ ?ﬁ%%hﬁﬁﬁe?ozﬁc# ;EDPQF g(gs%ﬁr% gi&apr gm tIte
buoyancy chanbebwgyancy bodies.csmid®bodies beipg vapahie nf doeting tv sppbrttaontencyaft
chanmbes&, wher ebzbov‘\,kg:

etﬂetvpaeter level or- submerged to allow a water craft to be placed onto or
5 released from said apparatus, and cradle means extending transversely between
and supported to said buoyancy bodies, said cradle means being adapted to adjust
to the shape of the hull of said water craft when subject to the weight of said

water craft thereon.

10 2. Docking apparatus according to Claim 1 wherein said cradle means
comprises at least one member which is fixed at opposite ends to the respective
buoyancy bodies but which will flex when subject to a load thereon to conform
to the shape of the water craft hull.

15 3. Docking apparatus according to Claim 2 wherein said at least one
cradle member is in the form of a semi-stiff sheet or sheets extending between

and secured to the buoyancy bodies.

4. Docking apparatus according to Claim 3 wherein said sheet has a
20 substantially V-shaped configuration in cross-section, said sheet being formed of
a material which flexes when subject to the weight of a water 6raft, whereby said
sheet may conform substantially to the underside of the water craft supported

thereon.

25 5. Docking apparatus according to Claim 1 wherein said buoyancy

bodies are joined together on their lowerside by one or more transverse members.

. 6. Docking apparatus according to Claim 5 wherein said buoyancy
bodies are hingedly movable about substantially horizontal axes relative to the

30 transverse member or members when a load is applied to said cradle means so as
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val ves are open, air is capable of being exhausted therefrom A”!HI m “m”““
for this purpose, a single valve may l?ﬁ,scpgmcp,gg éE@Neach buoya i
such that operation of the valve mayjsi wjﬁngﬁé{ily cqgnnect those chanbers

to 25 at nns%;gmsaghen t he tubes bre_| a nd.ithe val V%g?%j%@ho S are
opened, the buoyancy chanbers will fill wh water through t 0
subner ge the buoyancy chanbers. \Wen the tubes are rai sed above water

| evel , opening, of .t he-yalve or.valves;30 i 1l npot r |t J.ncthe buoyancy
chanber o submeftelim sdfeabaCss 1 SFRS msams B e o 6 bt rnt ot

craft supportedrdghereon, air is punped into the buoyancy chanbers through

the af orenenti oned valves to cause water in the chanbers to be discharged

t hrough the tubes. 35 Brief Description of the Drawings In order that

the invention r;y.ay be mrﬁoéﬁﬁ‘g Ia{»ﬁaratus according to Claim 6 wherein said bodies are !

5 hingedly connected to said transverse member or members to facilitate said hinge

movement.

8. Docking apparatus according to Claim 6 wherein an integral hinge
is defined adjacent the connection between said transverse members and

10 buoyancy bodies to facilitate said hinged movement.

9. Docking apparatus according to Claim 7 wherein said hinge

connection provides for pivotal movement of said buoyancy bodies about a

vertical axis whereby said bodies may adopt other than a substantially parallel
15 attitude relative to each other.

10. Docking apparatus according to Claim 3 wherein said sheet or

sheets are formed of a stiff plastics material.

20 11. Docking apparatus according to Claim 3 wherein said primary
buoyancy bodies are formed of a stiff plastics material.

12. Docking apparatus according to Claim 11 wherein said stiff plastics

material comprises a high density polyethylene.
25

13. Docking apparatus according to Claim 1 and including secondary

buoyancy bodies which support the primary buoyancy bodies when the latter are

submerged. :
30 14. Docking apparatus according to Claim 13 wherein said primary
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AVENDED SHEET under st ood and put into practi_cal ef f ect, refli!lﬁ’Hﬂ{J\"l"lulm“m

now be made to the acconpanying drawi ngs which illustrate a pr

enbodi ment of the invention and wherein: Fig. 1 is a perspective view from
the rear of docking 5 apparatus according to the present invention;
Fig. 2is a rearWQg'@Wg‘Uf the apparatus of Fig. 1; Fig. 2A is ZETAVESH]
sectional view of the region designated A il g. 2; Fig. 3is a plan view

of the docking apparatus of Fig. 1; .10 Fi.g 4 illustrates a
typical ex haustaB digeen {’“?Wg‘%iﬁgﬁeéta{%?f glopgatedstubylay form and wheeein said

schematical |y t Recsfary?bubfane) bodies extend substantially parallel to and are supported
above and fixed to said primary buoyancy bodies.

5 15. Docking apparatus according to Claim 1 wherein said primary
buoyancy bodies include exhaust openings for exhausting water from said

primary buoyancy bodies.

16. Docking apparatus according to Claim 15 wherein said exhaust
10 openings are connected to tubes which may be lowered so as to be in
communication with the water in which the bodies are located or raised above the

water level.

17. Docking apparatus according to Claim 16 wherein said tubes are
15 substantially rigid tubes which are connected through a pivot connection to each

primary body whereby they may be pivotally raised or lowered.

20
THIS SHEET HAS BEEN
REPLACED
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the apparatus of the invention; and Fig. 8 is a rear view of an alternative

form of apparatus 15 according to the invention. Detailed
Description of the Invention Referring to the drawings and firstly to Fig.
1to 3, there |s |IIustrat ed docki ng apparatus 10 according to the present

i nvention, corrprl QPHYBY pair of el ongated spaced 20 apart parbavesiial |y
tubul ar primry buoyancy bodies 11. Extending between the bodies 11 are
a pair of cradles 12, each of which includéf4 sheet 13 which is of a
V-shaped configuration about a valley 14 arranged centrally of the bodies
11. The sheets 13, at each end, are provid2d wi4h 25 downwar dl y
ext endi ng tubul ar sockets o Skl ?Z 15 whi ¢h arge adapt d to locate over, in
a tel escopic fashion; upvvar y di Fect ed hol | ow spi got 16 md'IQCh extend from
t he buoyancy bodi es 1, t he spigots 16 befrng-ynclined i nwar war ds
yancy 2% l'E‘g. y 1® 15 23
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each other. 30 The bodies 11 are also joined on their |ower side by
one or nore transversely extendi ng nenbers 17 which in this enbodi nent are
of tubular form A nenmber 17 extends at each end into tubul ar sockets 18
which are fixed to a | ower side of the buoyancy bodies 11 and extend
somewhat t angent WQI974080% therefrom and towards each ot her. pcligudsidéizé ar
sockets 18-are .of a larger dianeter than the dianeter of the nenber 17 such
AVENDED SHEET 6 that the nenber 17 is fr%? 4qr sonme novenent in the
sockets 18. Pivot pins 19 extend transverse y/through each socket 18 and

t hrough openings 20 in an end of the nenber 17 | ocated

T3
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therein to forma pivot connection allow ng hinged novenents 5 of the
bodi es 11 about substantially horizontal axes towards and away from each
other. The pivot pins 19 are a relatively loose fit in the ends of the
menbers 17 being smaller than the dianeter of the openings 20. H nged
novenent of theq%83V@§mil i s acconpani ed by 10 def or mat i on PefiATev0sTsCEt
13 providing a sharper or shallower V confkg ration to match the hull 21 of
a water craft supported thereon as shown i g. 2. The V-shaped cradles
12 can thus conformto the shape of the hull 20 wi thout any need f

external adjustnments. 15 Mount ed above the bodies 11 via rts 22
are secondary buoyancy bodi es\ 23 which are of tubular form an i ch extend
| ongi tudi nally of ghd_substantially parallel to each body . The bogizs 23
are sealed and limt the\depth to which the apparatus 10 i.$ subnergéd when
the primary bodies 11 ar

21
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20 fl ooded. Exhaust openings 24 are provided on the | ower side of each
body 11 and are connected through a hollow pivot joint 25 to exhaust tubes
26. The tubes 26 are thus capabl e of being pivoted between a | ower
position illustrated in dotted 25 outline where the end 27 of a tube 26
i s subnerged and¥Q 77 s%%ed position where the end 27 of the tulreT2896/@37m0O0OVeE

the water -level. Movenment of the tubes 26 between these positions
may be sinply achi eved by neans of suitabl4 nual neans such as a boat
pole to push the tube 26 downwardly and 30 a rope or cable 28 connected

to the tubes 26 which enables the tubes 26 to be pulled upwardly to the

rai sed position. In an alternative sinplified arrangenent, the exhaust

openi ngs 24 do not have the extending tubes 26 but are open all the tinme. A
di sadvant age of this arrangenent however is 35 that if .an air | eakage
occurs in one of the bodies 11, water

THIS SHEET HAS BEEN
} REPLACED

This Sheet Has Been Replaced
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will fill that body 11 through the opening 24 and th?% E&gﬂg ﬂht;a 9U§ 7997
apparatus 10 to a possible unstable attitude. AVENDE Air val ves
for raising and | owering of the apparatus may be nounted on the apparatus
10 or adjacent thereto, such as on a jetty or pontoon. In one form the air
val ves conprise a pair of manually actuable valves 29 connected to the 5
respective primary buoyancy begpRBvED gaéKRQGaAgpgﬁp@Ugaln air val ve 30.
The val ves 29 and 30, as shown in Fig. may be nounted on one of the
secondary buoyancy bodi es 23. This arrangenent allows the user to sel ect
whet her bot ITtdegiiesmlcanielerei ve air or rel ease air sinmultaneously by
openi ng both

This invention relates to docking apparatus of the type
which are capable of 1lifting marine craft above the

5 surrounding water level for storage of other purposes for
example for maintenance or repair purposes.

Background Art

A number of different designs of docking apparatus which
lift water craft above the surrounding water level are
10 currently available. Docking apparatus of this type normally
comprises a pair of spaced apart bodies which can contain air
so that the bodies may float and support a water craft above
the water level but which may be filled or partially filled
with water to sink the bodies to enable the water craft to be
15 launched or to enable a water craft to be located over the
apparatus for subsequent lifting. A major disadvantage of
the known apparatus is that they are generally rigid
structures and therefore usually only suitable for 1lifting
water craft having a hull design which matches the structure
20 unless a series of adjustments are made. Thus docking
apparatus of this type, to overcome the above disadvantage,
has to be manufactured to suit the particular water craft
with which it is to be used.
The present invention aims to overcome or alleviate the
25 above disadvantages or at least provide an alternative to
known docking apparatus by providing apparatus which is
capable of lifting water craft above the water for storage or
other purposes which will adjust to suit a range of water
craft of different hull configurations.

30 Summary of the Invention

The present invention thus provides docking apparatus
including: -

cradle means for elevating a watercraft above the water;

laterally spaced apart elongate buoyancy chambers

AMENDED SHEET
IPEAJAL



POt l"] :) J 3 d
10 val ves 29 and the main valve 30 or whether one val
opened earlier than the other valve 29, for exanple to gﬁgﬁt\’é}ﬁehbfbdﬁjﬂﬂ%?
of- water to | evel the apparatus 10 in the event that excess weight is on
one side. The valve 30 is connectable to a gsource of air, for exanple from

a 15 conpressor, through an air supply litne 31. In use and as shown in
Figs. 5to 7 sdﬂ%ﬁtihgl Ss&'ﬁ&' rcﬁdaci.ﬂe' ifdaris Wals@fiCr BBby%%c Vd:HQmBers by
V- shaped hul | fromt h e, apparatus 10 is | ower.in

th
the tubes 26 Q}Fd“%%‘e‘fﬁ%g Fﬁng&ﬁJe% e tsd‘l’tpr?e""at%%pﬁé”ra r'B t RRApgthe
val ves 29 andv&@ferciidfts imltthep&rla\tawm erogitfonnd both the bodies 11

t hrough the tubesg q,ﬁg.mg ]5}&@ t}g{% .11 to a
| evel where the secon%g% uoyancy bodi es %%‘%?teﬁéjat or (#J;gcerﬁm% e wat er

|l evel 3P and suppBrIGhaFding peeres for dischargingnwageszf thZB’E‘ itheg Hekpodrdd
over the appardmsedd: and

a buoyant body attached to each buoyancy chamber for

providing the docking apparatus with positive buoyancy when
the buoyancy chambers are submerged.

10 The cradle means may be in the form of at least one
resiliently deformable support member which is fixed at
opposite ends to the respective buoyancy chambers but which
will flex when subject to a load thereon to conform to the
shape of the underside of the hull of the water craft.

15 Typically the at least one support member may be in the
form of a semi-stiff sheet or strap extending between the
buoyancy chambers. The sheet or strap preferably extends
downwardly and inwardly from its opposite ends. The sheet or
strap may have a substantially V-shaped configuration to

20 receive the V-shaped hull of the water craft. The sheet or
strap is preferably of a material which flexes when subject
to the weight of the water craft, whereby the sheet or the
strap substantially conforms to the underside of the water
craft when supported thereon.

25 The support members may extend from pedestal members
mounted on each said buoyancy chamber. The pedestal members
may incline inwardly of said buoyancy chambers. The support
members preferably extend from the upper surface of the
pedestal members and substantially at right angles to the

30 axis of the pedestal members.

Preferably the buoyancy chambers are joined together by
one or more transverse spacing members. The one or more
transverse spacing members are joined to a lower portion of
each of the buoyance chambers. Preferably the buoyancy

35 chambers are hingedly connected to said buoyancy chambers.
The hinge connections provides pivotal movement of said
buoyancy chambers about respective longitudinal axes.
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cradles 12 and then air forced into the bodies 11 via.tmg“HEM£Ealﬁaﬁdﬁfﬁ il

val-ves 30 and 29 to expel water therefrom This will increase the buoyancy
of the bodies 11 causing the apparatus 10 to rise. In this novenent, the
keel of the 30 water craft 32 will lo@ate initially in the valley 14.

Further elevating of the apparatus 10 will cause the sheets 13 to flex and
conformto the undeesnatisiedye othéhdimgdd 2dooéméhe wsyer ber ad¢hiFved by
shown in Fig,:6_a A | | is.ta 0 I i Ll n a
hi nge |i ke féslglieo %@35‘“” gg%rh?fwé’tae%h%& Bz, %gagg&%%[%hg?% \%o%t”%c\#é" 95&%% St
bei ng restraithed $rarsvRNSgSpachagd merhenshcangnbepyanegy dhanbegsor The

continued applingal | @nRbctiont RalNea sl peotiaw | forfays eYdDEDE SigEkbtal
lPEAIAUS movement of the buoyancy chambers about a vertical axis so
that the chambers which are normally sdbstantially parallel
to each other may adopt other than a substantially parallel
attitude, again to match the water craft hull in the fore and
aft direction.

10 Preferably the sheet or strap of the support member is
formed of a semi rigid non-corrosive sheet material which is
flexible enough to flex when subject to the weight of the
water craft. A particularly suitable material is a stiff
plastics, for example high density polyethylene. Other

15 plastics, however, may be suitable for this purpose. The
buoyancy chambers may also be constructed of a similar
material. The buoyancy chambers are preferably rigid. The
buoyancy chambers are preferably widely spaced apart. The
buoyancy chambers may be disposed adjacent the 1lateral

20 extremities of the docking apparatus.

The buoyancy chambers may comprise two or more chambers
incorporating one or more compartments within each chamber.
Such chambers may float or be submerged due to the
interchange of air and water within those compartments by way

25 of an air pumping and exhaust system. When air is forced
into the buoyancy chambers, water is discharged from the
chambers through exhaust openings suitably provided in the
underside of the chambers such that buoyancy and consequently
lift is achieved. When air is released from the buoyancy

30 chambers, water may enter through the underside exhaust
openings to allow the buoyancy chambers to submerge.

The flooding means includes the exhaust openings through
which water passes into and out of the buoyance chambers
during flooding and discharge. The exhaust openings may be

35 connected to tubes which may be lowered so as to be in
communication with the water in which the chambers are

located or raised above the water level. The tubes may be
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8 the bodies 11 to elevate the water craft 32 clear e
with the hull 21 nesting within the sheets 13 and bei ngégwﬁgdhag .[lﬁi%g?
chines by the spigots 16. Lowering of the water craft 32 into the water is

the reverse 5 of the above procedure. Thg docking apparatus illustrated
in Fig. 1 and 2 is shown to have two cradles 12. It may however

i ncor porate neubsthamlhmnycraghdstobesnhni&hshmgleoﬁhedtedamdraubhrhhp&vot
means for exa e r t rt er 0]

hull. In yet gghﬁgﬁfebﬁaﬁ(\%eaeg;o 88?’@ iggn k&e kem%' clﬁe ﬁbg%alég

ext ended to stppsed Ph‘elpwﬁlreldength of the water craft hull 21. As stated
above, the sheetsthd arlesd@f&\gld@ Hedis SPAEEHA8R ALY S AdBRisS OEhSkhgh Swh2chl

tubul ar Eor”‘ggkchlgf%nﬁﬁﬂﬁp into the buoyancy chambers for discharging
water therefrom.

The buoyant bodies remain buoyant and support the
apparatus when the buoyancy chambers are submerged, thereby
limiting the depth below the water surface of the support

10 member. For this purpose, the buoyant bodies comprise sealed
bodies of one or more compartments. The buoyant bodies may
be of elongated form and extend fixedly substantially
parallel to the buoyancy chambers. The buoyant bodies are
normally substantially smaller in diameter than the buoyancy

15 chambers.

The buoyant bodies are supported on substantially
vertical struts mounted on said buoyancy chambers at the
lateral extremities thereof.

For releasing air from the buoyancy chambers, air wvalves

20 may be connected to each buoyancy chamber, whereby when the
valves are open, air is capable of being exhausted therefrom.
Alternatively for this purpose, a single valve may be
connected to each buoyancy chamber such that operation of the
valve may simultaneously connect those chambers to

25 atmosphere.

When the tubes are lowered and the wvalve or valves are
opened, the buoyancy chambers will fill with water through
the tubes to submerge the buoyancy chambers. When the tubes
are raised above water level, opening of the valve or valves

30 will not result in the buoyancy chambers submerging.

For elevating the docking apparatus and the water craft
supported thereon, air is pumped into the buoyancy chambers
through the aforementioned valves to cause water in the
chambers to be discharged through the tubes.

35 Brief Description of the Drawings

In order that the invention may be more readily
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15 of being | ocated over the upstandlng spigots 16 on the main yan y
bodies 11. To hold the skirts 15 in position, bolts or REQNEY 8L rhy; be:
| ocated in spaced apart circunferential positions around the skirt 15 to
secure the skirt 15 to the spigots 16. Renoyal of the bolts 34 allows the
skirts 15 to 20 be detached fromthe spigots 16. Simlarly, the pivot

pins or boltsydfefstodb® RAVKAE tiateNHaR tdeladc iimdcof ztél%ztérﬁf@\/ﬁiﬁﬁ now
nenbers 17. This all ows thg@a garatus 10 tc>éé§djsassenbl
a

conveni ent f dP%h M59% r dRpd HCPER8BEABEY YRS ¢ #BLCR | l}ﬁlBStrate a
conponent s ofpté@efmmmfamuedﬂﬁent df eme jpmedretidah yand ovmeceid: a pl astics

material such as pp ye?hyl;ng S%Edf{ﬁ%ntvié’w ngrtyﬂr% b¥a§¥a%tf' C<§ocl~:ing

wel ding. In an alte ive arr nt shown Tn I ch
componem s have RERPRYR GRS ¢¢Q@r®mrﬁ¢sth¢mr¢$%§vmwmmers 17 are

replaced by a pl angg, shees eréér@e&feﬁ%f%e appatdflistos thggsheet 13 and
joined to each bqu 11 at 36 gh enlarged sectional view of the region
designated A in Fig. 2;
Fig. 3 is a plan view of the docking apparatus of Fig. 1;
10 Fig. 4 illustrates a typical exhaust duct of the
apparatus;
Figs. 5 to 7 illustrate schematically the operation of
the apparatus of the invention; and
Fig. 8 is a rear view of an alternative form of apparatus

15 according to the invention.

Detailed Description of the Invention

Referring to the drawings and firstly to Fig. 1 to 3,
there is illustrated docking apparatus 10 according to the
present invention, comprising a pair of elongated spaced

20 apart substantially tubular primary buoyancy bodies 11.
Extending between the bodies 11 are a pair of cradles 12,
each of which includes a sheet 13 which is of a V-shaped
configuration about a valley 14 arranged centrally of the
bodies 11. The sheets 13, at each end, are provided with

25 downwardly extending tubular sockets or skirts 15 which are
adapted to locate over, in a telescopic fashion, upwardly
directed hollow spigots 16 which extend from the buoyancy
bodies 11, the spigots 16 being inclined inwardly towards
each other.

30 The bodies 11 are also joined on their lower side by one
or more transversely extending members 17 which in this
embodiment are of tubular form. A member 17 extends at each
end into tubular sockets 18 which are fixed to a lower side
of the buoyancy bodies 11 and extend somewhat tangentially

35 therefrom and towards each other. The tubular sockets 18 are
of a larger diameter than the diameter of the member 17 such
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adhesi ves or wel ding. The sheet 35 is braced by-an.upslandlng
menber 37 which term nates short of the bodies and at the bodies 11:by
further braces 38. The braced sheet 35 provides a relatively rigid support
bet ween the bodies 11 on 35 t heir underside but permts sonme pivotal or
hi nged novenent of the bodies 11 about the regions 39 which act as integral

hi nges, the rtﬁglto%eg%éi%@f' $7Ngs’ @YaNE Y déé}fe gmgﬁéx?é?t /%NPEQ §H€F=£ts

9 which are unsup orted This I's shown in dotte Ine in : wher e
the positionl8f t RévOddipdas) 19pemsents trRESYRESELYi grepghheaﬁ@t éPCJ,‘Pé?f 1832
i's shown. Whahgt tHeuwovep8asngeerogiivernadyendy off tHd Utdriledt VE7 located

therein to form a pivot connection allowing hinged movements

5 of the bodies 11 about substantially horizontal axes towards
and away from each other. The pivot piné 19 are a relatively
loose fit in the ends of the members 17 being smaller than
the diameter of the openings 20.

Hinged movement of the bodies 11 1is accompanied by

10 deformation of the sheet 13 providing a sharper or shallower
V configuration to match the hull 21 of a water craft
supported thereon as shown in Fig. 2. The V-shaped cradles
12 can thus conform to the shape of the hull 20 without any
need for external adjustments.

15 Mounted above the bodies 11 via supports 22 are secondary
buoyancy bodies 23 which are of tubular form and which extend
longitudinally of and substantially parallel to each body 11.
The bodies 23 are sealed and limit the depth to which the
apparatus 10 is submerged when the primary bodies 11 are

20 flooded.

Exhaust openings 24 are provided on the lower side of
each body 11 and are connected through a hollow pivot joint
25 to exhaust tubes 26. The tubes 26 are thus capable of
being pivoted between a lower position illustrated in dotted

25 outline where the end 27 of a tube 26 is submerged and a
raised position where the end 27 of the tube 26 is above the
water level. Movement of the tubes 26 between these
positions may be simply achieved by means of suitable manual
means such as a boat pole to push the tube 26 downwardly and

30 a rope or cable 28 connected to the tubes 26 which enables
the tubes 26 to be pulled upwardly to the raised position.

In an alternative simplified arrangement, the exhaust
openings 24 do not have the extending tubes 26 but are open
all the time. A disadvantage of this arrangement however is

35 that if an air leakage occurs in one of the bodies 11, water
will £ill +that body 11 through the opening 24 and thus
tipping the apparatus 10 to a possible unstable attitude.
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5 enbodi rent of the invention, aII-such nodi ficati il ia n
thereto was woul d be apparent to persons skilled in th QEMEWE% gbﬁ fgg?

fall within the broad scope and anbit of the invention as herein deflned in
t he appended cl ai ns. AMENDED SHEET 10 | MS: 1. Docki ng appar at us
i ncluding:- cradle neans for elevating a watercraft above the water;

laterally spaced gparys gl 9@6? PH@¥§H§yaﬁBaﬂB@é§1ﬁapBQr%H@Jéﬁﬁé}é¥ﬁ§“ﬂ%y
means, sai d buoyancy chanbers

be 'mounted on the apparatus 10 or adjacent thereto, such as

on a jetty or pontoon. In one form, the air valves comprise a

pair of manually actuable valves 29 connected to the

5 respective primary buoyancy bodies 11 and to a common main

air valve 30. The valves 29 and 30, as shown in Fig. 1 may

be mounted on one of the secondary buoyancy bodies 23. This

arrangement allows the user to select whether both bodies can

receive air or release air simultaneously by opening both

10 valves 29 and the main valve 30 or whether one valve 29
should be opened earlier than the other valve 29, for example
to exhaust one body 11 of water to level the apparatus 10 in
the event that excess weight is on one side. The valve 30 is
connectable to a source of air, for example from a

15 compressor, through an air supply line 31.

In use and as shown in Figs. 5 to 7, where it is desired
to lift a water craft 32 having a V-shaped hull 21 from the
water, the apparatus 10 is lowered by lowering the tubes 26
and opening the bodies 11 to the atmosphere through the

20 valves 29 and 30. This will permit water to fill both the
bodies 11 through the tubes 26 and exhaust openings 24 to
submerge the bodies 11 to a level where the secondary
buoyancy bodies 23 are at or adjacent the water level 33 and
supporting the bodies 11.

25 The craft 32 is then moved over the apparatus 10 and
cradles 12 and then air forced into the bodies 11 wvia the
line 31 and valves 30 and 29 to expel water therefrom. This
will increase the buoyancy of the bodies 11 causing the
apparatus 10 to rise. In this movement, the keel of the

30 water craft 32 will locate initially in the wvalley 14.
Further elevating of the apparatus 10 will cause the sheets
13 to flex and conform to the underside shape of the hull 21
of the water craft 32 as shown in Fig. 6 and 7. To allow
this to occur the bodies 11 will move in a hinge like fashion

35 toward each other about the pivot pins 19, whilst being
restrained from moving outwardly by the members 17. Further
or continued application of air to the bodies 11 will cause
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IPEA/AU



) rLl/AU3010037§
t hensel ves being able to support the cradl e neans and eg.e‘wa.tercraft in the
el evated position; flooding neans for subnerging the b %dﬁb%idhdhmeggp sy
di'schargi ng means for discharging water fromthe flooded chanbers; a ™
buoyant body attached to each buoyancy chagber for providing the docking
apparatus with positive buoyancy when t he buoyancy chanbers are subnerged.

2. Docki ng taepasad s 2Qaor €b Ng1koatedi thd , wARBECidYy 56t 386 ¥l TEEAS the

el udes one TP eSE A ST S50 SLUED! £ SLBRL L RIRELS, hic s a3

accordi ng toa@di meinghhaupported adtsathk omhioiesrey oftlemi dpdigapa t 16.

menbers is iQo@%?inbOG?(¥héi§§¥gfs%}$ft5§§e£n95 %Béaaa%éEeEQiQﬂe reverse
5 of the above procedure. ,

The docking apparatus illustrated in Fig. 1 and 2 is
shown to have two cradles 12. It may however incorporate
more than two cradles or only a single cradle and a further
means for example a fixed cradle to support the remainder of

10 the hull. In yet an alternative configuration the sheet like
cradle 12 may be extended to support the full length of the
water craft hull 21.
As stated above, the sheets 13 are provided with spaced
apart sockets or skirts 15 of tubular form which are capable
15 of being located over the upstanding spigots 16 on the main
buoyancy bodies 11. To hold the skirts 15 in position, bolts
or screws 34 may be located in spaced apart circumferential
positions around the skirt 15 to secure the skirt 15 to the
spigots 16. Removal of the bolts 34 allows the skirts 15 to
20 be detached from the spigots 16. Similarly, the pivot pins
or bolts 19 can be removed to enable detachment of the
transverse members 17. This allows the apparatus 10 to be
disassembled into a convenient form for transport and
reassembly as required. All the components of the apparatus
25 10 are preferably formed of a plastics material such as
polyethylene and permanent joins formed by plastics welding.

In an alternative arrangement shown in Fig. 8, in which
like components have been given like numerals, the transverse
members 17 are replaced by a planar sheet or sheets 35,

30 similar to the sheet 13 and joined to each body 11 at 36 by
adhesives or welding. The sheet 35 is braced by an
upstanding member 37 which terminates short of the bodies and
at the bodies 11 by further braces 38. The braced sheet 35
provides a relatively rigid support between the bodies 11 on

35 their underside but permits some pivotal or hinged movement
of the bodies 11 about the regions 39 which act as integral

hinges, the regions 39 comprising regions of the sheet 35
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betmeen t he buoyancy chanbers. 4. Docki ng apparatus dcgording to Cl aim 3,
wherei n each said sheet or strap extends downwardly and |nmard1y fromits

opposite ends. 5. Docki ng apparatus according to any one of the Clains 2
to 4, wherein said support nenbers extend fgom pedestal nenbers nounted on
each sai d buoyancy chanber. 6. Docki ng apparatus according to Caimb5

wherein said pedest éb:en'ﬁmféif@drﬂﬁid ne rrAYar dlsy $owrdi fnbdeyaady thENDED in
SHEET 11 chapbers. fore DG 08:3RRA" LS (n°GIMIL9 150 SN 2 Ofné:
supporting of the water craft 32 is shown.
Whilst the above has been given by way of illustrative
5 embodiment of the invention, all such modifications and
variations thereto was would be apparenf to persons skilled
in the art are deemed to fall within the broad scope and
ambit of the invention as herein defined in the appended
claims.
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menbers. 8. Ebcklng apparatus according to any one of the preceding
cl ai s and i ncl uding one or nore transversggspaci ng nmenbers attached to
sai d buoyancy chanbers. 9. Docki ng apparatus according to C aim8,

wher ei n eacleyardzzver se spacing nenber is attached to a | ower portion of
each of the buoyancy chanbers. 10. Docking apparatus according to Claim8
or 9, wherein said transverse nenber is hingedly connected to said buoyancy
chanbers. 11. Do@hqﬁ}ngmappﬁna;uauﬂmaﬁu@;ﬂg;43eﬂn110 wherein said hinge

connections brovideaill Wildls "RYLENLvEE1AE' § RHRYRBEKFENABREES 0L
respective lw(é)ar%gelrt- I nal axes

laterally spaced apart elongate buo?ancy chambers
supporting said cradle means, said buoyancy chambers by
themselves being able to support the cradle means and
the watercraft in the elevated position:

flooding means for submerging the buoyancy
chambers;

discharging means for discharging water from the
flooded chambers;

a buoyant body attached to each buoyancy chamber
for providing the docking apparatus with positive
buoyancy when the buoyancy chambers are submerged.

2. Docking apparatus according to Claim 1, wherein
said cradle means includes one or more resiliently
deformable support members fixed at opposite ends to
the respective buoyancy chambers.

3. Docking apparatus according to Claim 2, wherein
each of said one or more of said support members is in
the form of a semi-stiff sheet or strap extending

between the buoyancy chambers.

4. Docking apparatus according to Claim 3, wherein
each said sheet or strap extends downwardly and
inwardly from its opposite ends.

5. Docking apparatus according to any one of the
Claims 2 to 4, wherein said support members extend from
pedestal members mounted on each said buoyancy chamber.

6. Docking apparatus according to Claim 5, wherein
said pedestal members incline inwardly of said buoyancy
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12. Docyj di t f th ' 2dad Mg, . Wher ei.n,
sai d oo NTRRERNERRIET = ' o7 °15 mocki ng appar at udt BECAFd: oot s Graiwn:

, Wher &i n® s&i d *budyancy chanbers and said cradl e neans are fornmed of
stiff plastics material. 14. Docking appar gt us according to Claim13,
wherein said stiff plastics material conprisSes a high density polyethyl ene.
15. Docki ng appasatdls according to any one of the AMENDED SHEET 12
precedi ng clains wherein the buoyancy chanbers are

7. Docking apparatus according to Claim 5 or 6,
wherein said support members extend from the upper
surface of said pedestal members and substantially at
right angles to the axis of said pedestal'members.

8. Docking apparatus according to any one of the
preceding claims and including one or more transverse
spacing members attached to said buoyancy chambers.

9. Docking apparatus according to Claim 8, wherein
each transverse spacing member is attached to a lower
portion of each of the buoyancy chambers.

10. Docking apparatus according to Claim 8 or 9,
wherein said transverse member is hingedly connected to

said buoyancy chambers.

11. Docking apparatus according to Claim 10, wherein
said hinge connections provides pivotal movement of
said buoyancy chambers about respective longitudinal

axes.

12. Docking apparatus according to any one of the
preceding claims, wherein said buoyancy chambers are

rigid.

13. Docking apparatus according to Claim 12, wherein
said buoyancy chambers and said cradle means are formed

of stiff plastics material.

14. Docking apparatus according to Claim 13, wherein
said stiff plastics material comprises a high density
polyethylene.

15. Docking apparatus according to any one of the

AMENDED SHEET
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wi del . Docking apparatus according to Claim 15, wherein
the bﬂc‘;ﬂm c“ﬁﬁ“ﬂ re disposed adjacent the lateral extremties of the
docki ng* appartat ¥s. s17* Docki ng apparatus according to any one of the

preceding claims wherein the flooding meang,includes exhaust openi ngs
t hrough which water passes into and out of %he buoyancy chanbers during

f| oodi ng angz@c%vdlq{ §° c1HndOGHRE BPPRHR UBuBPEALYT Khdibdil Brky.

wherei n sai d exhaust™ openi ngs are connected to Tubes ch may be | owered
so as to be%lAedymPRFESE @B THth the water in which the chanbers are
| ocated or raised above the water |evel. 19. Docklng apparatus according to
Claim 18 whegei n ;32 d LU0SS, &1 £cSYPRLBEAZREY o UrhidDES, Wiirdlhedte

the buoyancy chambers are disposed adjacent the lateral

extremities of the docking apparatus.

17. Docking apparatus according to any one of the
preceding claims wherein the flooding means includes
exhaust openings through which water passes into and
out of the buoyancy chambers during £flooding and

discharge.

18. Docking apparatus according to Claim 17, wherein
said exhaust openings are connected to tubes which may
be lowered so as to be in communication with the water
in which the chambers are located or raised above the

water level.

19. Docking apparatus according to Claim 18 wherein
said tubes are substantially rigid tubes which are
connected through a pivot connection to each chamber
whereby they may be pivotally raised or lowered.

20. Docking apparatus according to any one of the
preceding claims wherein the discharging means includes
air valves through which air is pumped into the
buoyancy chambers for discharging water therefrom.

21. Docking apparatus according to any one of the
preceding claims, wherein the buoyant bodies are of
elongated form and extend fixedly substantially
parallel to the buoyancy chambers.

22. Docking apparatus according to any one of the
preceding claims, wherein the buoyant bodies are

supported on substantially vertical struts mounted on
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connec ijgot connection to each chanber whereby they may be

pi vot a“mmmlgm“umlﬂmer ed. 20. Docking apparatus according to any one of
t he precedifngt-cl'ai s wherein the dischargi ng nmeans includes air val ves

t hrough which air is punped into the buoyagpgy chanbers for discharging
water therefrom 21. Docking apparatus according to any one of the

precedi ng clsdis, bMwyahdyt ehdmeypat Dpditee anateiraal osgakreshiftaras and
extend fi xeqzlhy sut}stanti ally parallel to the buoyancy chambers. 22. Docking
appar at us acc&rr(ﬁong' to any one of the preceding clains, wherein the buoyant
bodi es are supported on substantially vertical struts nounted on AMENDED
SHEET
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et g

13 said buoyancy chanbers at the lateral extremties thereof. AIVENDEDPSHEE‘I"
RECFEIVFDN O 4 JUN 1997
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