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(57) Abstract: A rigging system (1) for asailboat comprising: amast (3) that extends
substantially vertical from ahull; aboom (5) that extends substantially horizontal from
the mast (3); avang tube (7) extending between the mast and the boom toresist relative
force and/or moment of the boom (5) towards the mast (3), wherein the vang tube (7) is
substantially arcuate and aconvex side of the actuate vang tube (7) faces an intersection
(9) of the boom (5) and the mast (3) and wherein the vang tube (7) is located above
the boom (5). A connection (301) for transferring afirst force from a spar (307) to a
mast (3) of a sailboat, the connection comprising: a connection base (303) having a
key portion (305) to bereceived in akeyway (306), wherein the keyway (306) is part
of a sail track (107) of the mast (3); amount (309) to receive the spar (307), wherein
the first force (35) from the spar (307) istransmitted through the mount (309) to the
connection base (303); and arestraint (31 1) toresist afirst component force (37) acting
on the connection base (303), wherein the first component force (37) isa component
of the first force (35) transmitted from the spar (307) that isin a direction paralel to

the keyway (306).



WO 2017/201580 PCT/AU2017/050490
1

Rigging system

Technical Field

[0001] The present disclosure relates to arigging system for a sailboat.

Background

[0002] Therigging system isavital component for propelling a sailboat. Sailboats are
commonly used for sporting purposes and small increases in performance can be important in

providing the competitive advantage towin arace.

[0003] In some sailboats, aboom vang isused to provide a downward force on aboom to
assist in maintaining the shape of a sail. The boom vang may include arigid straight vang
tube (such asin a"49er" sailboat), apiston system, apulley system, or combinations thereof.

Such components may add weight and bulk to the sailboat.

[0004] Competitive sailing may be competitive and high stress and ease of use of sailing
components may give the sailor a competitive advantage. Safety is another important factor
and it may be desirable that at least part of the rigging isreadily collapsible in the event of
strong winds. Furthermore it would be desirable to have components arranged to lower the

risk of moving components injuring the sailor(s).

[0005] Any discussion of documents, acts, materials, devices, articles or the like which has
been included in the present specification isnot to be taken as an admission that any or al of
these matters form part of the prior art base or were common genera knowledge in the field
relevant to the present disclosure asit existed before the priority date of each claim of this

application.

[0006] Throughout this specification the word "comprise”, or variations such as "comprises’
or "comprising”, will be understood to imply the inclusion of a stated element, integer or step,
or group of elements, integers or steps, but not the exclusion of any other element, integer or

step, or group of elements, integers or steps.
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Summary

[0007] A rigging system for a sailboat comprising: amast that extends substantially vertical
from ahull; aboom that extends substantially horizontal from the mast; avang tube extending
between the mast and the boom to resist relative force and/or moment of the boom towards
the mast, wherein the vang tube is substantially arcuate and a convex side of the actuate vang
tube faces an intersection of the boom and the mast and wherein the vang tube islocated

above the boom.

[0008] Intherigging system, the arcuate vang tube may be arcuate with substantially

constant radius.

[0009] Therigging system may further comprise a sail, wherein in use at least a part of the
sail is supported by the vang tube such that the vang tube assists atransition from a straight

foot of the sail adjacent the boom to afair curve of the sail.

[0010] Intherigging system, the sail may comprise aluff and proximal to atack of the sail,
the luff comprises: afirst sheet portion at awindward side of the sail; and a second sheet
portion a aleeward side of the sail, wherein in use, the arcuate vang tube passes between the
first sheet portion and the second sheet portion such that at least part of the Iuff is supported
by the vang tube.

[0011] Therigging system may allow the sail to have agreater depth and/or increase the

area of the sail with depth. This may increase the efficiency of the sail.

[0012] A mast head for amast comprising: amain body to mount to ahollow of the mast; a
pair of feed lips to guide abolt rope of a sall to a sail track; and wherein the main body
includes an exhaust passage to allow fluid communication from the hollow of the mast to a

surrounding atmosphere.

[0013] The mast head may allow ventilation of the mast to reduce the temperature and the

[0014] The mast head may further comprise amast head hook to receive aretention loop of

the sail.
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[0015] The mast head may further comprise: a spigot extending from the main body wherein
in use at least part of the spigot isreceived in the hollow of the mast.

[0016] Inthe mast head, the exhaust passage may include an exhaust port, wherein in use
the exhaust port is directed to the surrounding atmosphere, at least in part, between a

vertically upward direction and an aft direction.

[0017] Inthe mast head, the exhaust passage may include an inlet port wherein the inlet port
allows fluid flow from the hollow of the mast into the exhaust passage, wherein the inlet port

and the exhaust port have different sizes.

[0018] Inthe mast head, across-sectional area of the inlet port may be greater than a cross-

sectional area of the exhaust port.

[0019] A releasable swivel to selectively couple afirst spar and a second spar of a sailboat,
wherein the swivel alows the first spar to rotate relative to the second spar around a swivel
axis, the swivel comprising: afirst support to befixed to the first spar wherein the first
support includes at least one swivel pin, wherein in use the swivel pin is configured to extend
along the swivel axis; a second support comprising: abase body to be fixed to the second
spar; apair of flanges extending from the base body, wherein each flange comprises an open
dot toreceive the at least one swivel pin of the first support; and areleasable catch to retain
the at least one swivel pin within the open slots of the flanges such that the first support is
coupled to the second support, and wherein at least one swivel pin isrotatable within the open

dot to allow rotation of the first support relative to the second support.

[0020] Inthe releasable swivel, the at least one swivel pinisreceived to an in use position a
the open dlot from afirst direction that is substantially perpendicular to the swivel axis, and
wherein the releasable catch further comprises alocking surface, wherein the locking surface
prevents movement of the at least one swivel pinin a second direction that is opposite the first

direction.

[0021] Inthe releasable swivel, the releasable catch may further comprise atrigger to allow

auser to selectively release the catch, wherein on selective release of the catch the at least one
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swivel pin ismovable from the open dots in the second direction, and wherein the trigger is

located outside a pathway of the at least one swivel pin inthe second direction.

[0022] Inthe releasable swivel, the releasable catch may further comprise a cam surface,
wherein to couple the first support to the second support includes inserting the at least one
swivel pin into the open dot in the first direction, wherein the first support interacts with the
cam surface to release the catch such that the such that the swivel pin isreceivable tothein

use position & the open slot.

[0023] Inthe releasable swivel the releasable catch may further comprise: apawl having the
locking surface in the form of alocking recess to receive at least part of the swivel pin,
wherein the pawl isbiased such that at least part of the swivel pinisreceived in the locking

recess.

[0024] Inthe releasable swivel, the releasable catch may comprise aresilient material to bias
the pawl.

[0025] Inthe releasable swivel, the first spar and second spar may be any one of a mast,
boom, or vang tube. The releasable swivel may allow quick coupling and release of spars of
the sailboat.

[0026] A connection for transferring afirst force from a spar to amast of a sailboat, the
connection comprising: a connection base having akey portion to be received in akeyway,
wherein the keyway ispart of a sail track of the mast; a mount to receive the spar, wherein the
first force from the spar istransmitted through the mount to the connection base; arestraint to
resist afirst component force acting on the connection base, wherein the first component force

isacomponent of the first force transmitted from the spar that isin adirection parallel to the

keyway.

[0027] Inthe connection, the restraint may include an aperture to receive cordage tensioned
to limit movement of the connection base in the keyway, wherein alength of the cordage is

selectively adjustable to adjust alocation of the connection base along the keyway.

[0028] Inthe connection, the connection base may further comprise a socket and the mount

further comprises abearing, wherein in use, the bearing of the mount isinserted into the
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socket such that: the first force istransmitted from the bearing of the mount to the socket of
the connection base; and the mount isrotatable relative to the connection base around a
connection axisthat is perpendicular to the keyway, and wherein the mount and the
connection base are separate components such that when not in use, the connection base and

mount are separable.

[0029] In the connection, the connection base may comprise an insert portion and the mount
comprises arecess, wherein the insert portion isreceived in the recess to resist relative

movement of the mount and connection base along the connection axis.

[0030] The connection may allow auser to easily disassemble spars forming the rigging

when not in use.

[0031] In some examples, the connection base and the mount arejoined with aball and
socket joint, wherein in use: the first force istransmitted from the mount, through the ball and
socket joint, to the connection base; and wherein the mount isrotatable relative to the

connection base.

[0032] In some examples, the ball isassociated with the mount and the socket i s associated

with the connection base, wherein the connection base further comprises aball track to allow
selective insertion and removal of the ball from the socket; wherein in use, the ball isreceived
in the socket to transmit the first force; and wherein the ball is selectively removable from the

socket such that when not in use, the mount and connection base are separable.

[0033] A rigging system as described above further comprising the mast head described

above.

[0034] A rigging system further comprising the releasable swivel described above.

[0035] A rigging system further comprising the connection described above.

Brief Description of Drawings

[0036] Examples of the present disclosure will be described with reference to:
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[0037] Fig. lisaperspective view of arigging system on a sailboat;

[0038] Figs. 2(A) to 2(J) are view of amast head of the rigging system;

[0039] Figs. 3(A) to 3(F) are views of areleasable swivel of the rigging system;

[0040] Figs. 4(A) to 4(J) are views of aconnection of the rigging system;

[0041] Fig. Sisasideview of avang tube connected to a mast and aboom in the rigging

system;

[0042] Fig. 6isanother sideview of the rigging system;

[0043] Figs. 7(A) to 7(C) are cross-sectiona views of the rigging system along A-A, B-B
and C-C in Fig. 6;

[0044] Fig. 8isanother side view of the rigging system comparing a straight vang tube with

acurved vang tube;

[0045] Figs. 9(A) to 9(C) illustrate views of avariation of the rigging system;

[0046] Figs. 10(A) to 10(C) illustrate views of a sail for use with the rigging system of Figs.
9(A) to 9(C);

[0047] Figs. 11(A) to 11(G) illustrate the sail of Figs. 10(A) to 10(C) rigged to the rigging
system of Figs. 9(A) to 9(C); and

[0048] Figs. 12(A) to 12(G) illustrate avariation of the connection and swivel.
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Description of Embodiments

Overview

[0049] Fig. lillustrates arigging system 1for a sailboat 2. Therigging system lincludes a
mast 3that extends substantially vertical from ahull 4 of the sailboat 2. A boom 5 extends
horizontal tothe mast 3, and in use a sail 11isrigged to the mast 3 and the boom 5.

[0050] A vang tube 7 extends between the mast 3 and the boom 5to resist relative force
and/or moment of the boom 5 towards the mast 3. That it, the vang tube 7 provides a
downward force to the boom 5which assists in maintaining the shape of the sail 11. The vang
tube 7 is substantially arcuate with the convex side facing an intersection 9 of the boom 5 and
the mast 3.

[0051] Inuse, a least part of the sail 11is supported by the vang tube 7 such that the vang
tube 7 assists atransition from a straight foot 15 of the sail adjacent the boom 5to afair curve
of the sail 11. Furthermore the curved vang tube 7 may also provide greater depth and/or
depth for alarger area of the sail 11 compared to avang tube that is substantially straight.

[0052] A mast head 101 isprovided at the top of the mast 3, where the mast head 101

facilitates insertion and retention of the sail 11 aswell asventilation of the mast 3.

[0053] Releasable swivels 201 are provided to couple sparsto one another whilst allowing
relative rotation (at least to arange of degrees) to one another. A first releasable swivel 201’
couples the mast 3 and the boom 5, and a second releasable swivel 201" couples the boom 5

and the vang tube 7.

[0054] A connection 301 isprovided to allow the transfer of force from a spar to the mast 3.

In one example, this includes transferring force from the vang tube 7 to the mast 3.

[0055] The parts of the rigging system 1will now be described in detail.
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Therigging system 1with curved vang tube 7

[0056] Referring to Fig. 5, the curved vang tube 7 isin the form of an arcuate spar that this
connected to the mast 3 and the boom 5. In the illustrated example, the curved vang tube 7is
located above the boom 5 and aft of the mast 3, whereby the convex side of the curved vang

tube 7 faces the intersection 9 of the boom 5 and the mast 3.

[0057] In some examples, the curved vang tube 7 has a substantially constant radius. The
tube 7 may be made of extruded aluminium, such as aluminium pipe, that isbent to achieve
the required curve. The tube 7 may be constructed by other means, for examples, fibre

reinforced plastics (which may include one or more of fibreglass, aramid fibre, carbon fibre)

that ismoulded to shape.

[0058] The ends of the vang tube 7 may be attached to the mast 3 and boom 5 by connection
301 and releasable swivel 201" respectively. The connection 301 and releasable swivel 201"
may allow the user to selectively adjust, to degree, the configuration of the rigging system 1.
The connection 301 and swivel 201" may also allow the user to easily disconnect the vang

tube 7 from the mast 3 and boom 5 for storage and/or in an emergency.

[0059] The operation of the vang tube 7 will now be described with reference to Fig. 6. The
vang tube 7 operates as a strut to resist compression caused by the boom 5 lifting above the
horizontal. The boom 5 may be upwardly forced asthe sail 11 catches wind such that the
clew 31 of the sail 11, viathe outhaul 33, pulls against the boom 5. This causes the boom 5to

lift, and to exert a moment on the boom 5 around the intersection 9.

[0060] Toresist this lift, the vang tub 7 isprovided between the mast 3 and the boom 5.
Thus the upwardly forced boom 5 transmits aforce to the vang tube 7, which in turn transmits
aresultant first force 35 towards the mast 3. Thisfirst force 35 has two components. afirst
component force 37 that isin avertical direction parallel tothe mast 3 (and sail track 107);
and a second component force 39 that isin ahorizontal direction towards (i.e. perpendicular
to) the mast 3. The vertical first component force 37 isresisted by arestraint 311 of the
connection 301 (discussed in further detail below) which tensions cordage 315 to absorb this

force. The horizontal second component force 39 isresisted by the mast 3.
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Increasing the depth with a curved vang tube 7

[0061] The effect of the curved vang tube isto increase the depth of the sail and/or the area
of the sail 11with depth. The result isto increase the efficiency of the sail 11which will now

be described with reference to Figs. 6to 8.

[0062] The sail 11 may have aluff 19 wherein a an area proximal to the tack 21 of the sail,
the [uff 19 includes: afirst sheet portion 23 & awindward side of the sail 11; and a second
sheet portion 25 a aleeward side of the sail 11. The arcuate vang tube 7 passes between the
first sheet portion 23 and the second sheet portion 25 as shown in Figs. 7ato 7b (which show
a sectioned views aong lines A-A, B-B, and C-C of Fig. 6).

[0063] Therefore during use, the first sheet portion 23 on the windward side (also known as
the pressure side) of the sail 11will be pushed towards the second sheet portion 25, and that at
least apart of the sail 11will be pushed towards, and supported by, the vang tube 7 as shown
inFig. 7. Inthis example, the depth 4 1 of the fair curve 17 of the sail isformed (at least inthe
lower parts of the sail 11) aft of the vang tube 7. Thisisbecause the supporting vang tube 7
may prevent, or reduce, the depth that can be formed at these lower portions of the sail 11 (in

particular around the first sheet portion 23).

[0064] The advantage of acurved vang tube 7 compared with a straight vang tube 8is
illustrated in Fig. 8. The straight vang tube 8 may provide an area 43 of the sail 11to have
depth 41, whereby the portions of the sail fore of the vang tube 8 (such asthe first sheet
portion 23) does not form depth but isinstead substantially flat and parallel with the boom 5
and/or mast 3. In contrast, the curved vang tube 7 may, in addition to area 43, provide an
additional area 45 of the saill 11that can also have depth 41. Having agreater area of the sail
11 with depth can increase the efficiency of the sail 11 since the fair curvature of the sail 11is
maintained for longer and the amount of disruption isreduced. The curve vang tube 7 also
assists the transition from the straight foot 15 of the sail to the fair curve of the sail 17
whereby the transition occurs smoothly, cleanly, and over a shorter distance compared to a
straight vang tube 8. In some examples, the curved vang tube 7 may also alow a portion of
the sail 11with maximum depth 41 to be greater than that of a sail using a straight vang tube
8). One or more of these above features may assist in the efficiency of the aerofoil created by

the sail 11, thereby providing greater performance to the sailboat.
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[0065] The second sheet portion 25 at the leeward side of the sail 11 may cover parts of the
vang tube 7 to assist aerodynamic efficiency of the sail in the area between the mast 3 and the

vang tube 7.

The mast head 7

[0066] Referring to Figs. 2(A) to (2(J), amast head 101 isprovided at the top of the mast 3.
The mast head 101 comprises amain body 103 that mounts to ahollow of the mast 3. A pair
of feed lips 105 isprovided to guide abolt rope 14 of asail 11to asail track 107. The feed
lips 105 may allow the bolt rope of the sail 11to beinserted from the top of the mast 3.

[0067] The main body 103 also includes an exhaust passage 109 to allow fluid
communication from the hollow of the mast 3to a surrounding atmosphere. This may allow
warm air from within the mast 3 (heated by the sunlight impinging on the mast) to rise up and
vent out. This may be assisted by further including afluid passage towards the lower portion
of the mast 3 for air to enter the mast 3. This ventilation of the mast may assist in reducing

temperature of the mast 3 which in turn may prolong the life of the mast 3.

[0068] The main body 103 of the mast head 101 may be constructed from metals including
aluminium, steel, stainless steel, titanium, and alloys thereof. This may include moulding,
forging and/or machining. In some examples, it isdesirable to select a material that would
not corrode and/or cause galvanic corrosion with one or more adjacent parts of the rigging
system 1. In other examples, the main body 103 of the mast head may be constructed of other

materials such as plastics and fibre reinforced plastics.

[0069] Intheillustrated example, the mast head 7 isan integraly formed component. The
mast head 101 includes a spigot 111 extending from the main body 103, wherein the spigot
111isprovided to bereceived in the hollow of the mast 3. The spigot 111 may be cylindrical
in shape to match a corresponding internal curved wall of the mast 3, athough it istobe
appreciated that other spigot 111 shapes may be used to match the respective mast 3. The
spigot 111 may be hollow to form at least part of the exhaust passage 109 and includes an

inlet port 113 to allow fluid flow (in particular warm/hot air) from the hollow of the mast 3.
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[0070] The main body 103 aso includes aflange 115 to assist seating of the mast head 101
at the top of the mast 3 and to prevent the mast head 101 from falling through the hollow of
the mast 3.

[0071] The main body 103 also includes amast head hook 117 to receive aretention loop 12
of the sail 11 (as shown in Fig. 2(E)). The retention loop 12 isassociated with the head (i.e.
top) portion of the sail 11 and hooking the retention look 12 tothe mast head 101 prevents the
sail 11 from falling downwards. The mast head hook 117 in this example isformed by a

curved surface of afore facing side of the main body 103.

[0072] The pair of feed lips 105 are located aft of the mast head hook 117. The feed lips
105 assist in insertion of the bolt rope 14 of the sail 11, wherein each feed lip leads to a
corresponding lip of the sail track 107. A top edge of the feed lips may be rounded to prevent

snagging of the bolt rope 14 and to prevent tears in the sail 11.

[0073] Adjacent the flange 115, arecess 119 (see Fig. 2(1)) isprovided to receive atop
portion of the sail track 107. The recess 119 may be shaped and/or sized totightly fit the sail
track 107. This may assist alignment and fitting of the mast head 101 to the sail track 107 and
mast 3. Having aprecise fit may prevent or reduce the likelihood of the bolt rope catching
between the transition of the feed lips 105 and the lips of the sail track 107.

[0074] The exhaust passage 109 (see Fig. 2(J)) also includes an exhaust port 121. In some
examples, the exhaust port 121 isdirected to the atmosphere, at least in part, between a
vertically upward direction and an aft direction. Thusin use, aflow of air from fore to aft
across the mast head 101 may cause alower pressure region around the exhaust port 121,

which inturn encourages drawing air from the mast 3 and through the exhaust passage 109.

[0075] The exhaust port 121 may have adifferent size compared to the inlet port 113. In
some examples, a cross-sectional area of the inlet port isgreater than a cross sectional area of

the exhaust port 121.

[0076] The main body 103 may also include a camera mount 123. This may include
providing athreaded aperture, such a 3/8 threaded hole to mount a camera. The threaded
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aperture in some examples may be provided on afore facing surface of the mast head 101. In

some examples, the threaded aperture passes through to the exhaust passage 109.

[0077] The exhaust passage 109 assists ventilation of the mast 3. This may be particularly
useful in hot environments and/or environments with extreme sunlight, where the mast 3 (in
particular black carbon fibre masts) may reach hot temperatures. Hot temperatures may have
an adverse effect on the masts 3 (especialy if the temperature exceeds the Temperature
Gradient Index for the material), and may cause the mast to soften and bend. This may reduce

the performance of the mast 3 aswell asthe life of the mast 3.

[0078] Furthermore, the provision of the feed lips 105 to guide the bolt rope of the sail 11
allows the sail 11to befed from the top of the mast 3 and downwards along the sail track 107.
The retention loop 12 may then be hooked to the mast head hook 117.

[0079] Itistobeappreciated that variations of the above features of the mast head 101 may
be implemented whilst achieving the function of ventilating the mast 3. For example, in some
variations the exhaust passage may be directed vertically upwards. In other variations, the
exhaust passage may be directed horizontally aft, horizontally forwards, and/or port and
starboard. Inyet another example, the mast head 3 may include an aspirator (e.g. injector) to
assist in encouraging air to be drawn from the mast 3 and exhausted. This may include using
air from the surrounding atmosphere passing across the mast head 101 to create a pressure

vacuum to draw air through the inlet port 113.

The releasable swivel

[0080] Referring to Figs. 3(A) to 3(F), areleasable swivel 201 isprovided to selectively
couple afirst spar 205 and a second spar 203 of the sailboat 2 to one another. The releasable
swivel 201 allows the first spar 205 to rotate relative to the second spar 203 around a swivel
axis 207. Examples of spars include the mast 3, the boom 5, and the vang tube 7. In some
examples this may include coupling the mast 3 to the boom 5, and/or coupling the vang tube 5

to the boom 7.

[0081] The releasable swivel 201 allows two spars to be connected to one another whilst
allowing, &t least to a degree, relative rotation to one another. A coupling on sailboats that
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allow such movement is often referred to as a“gooseneck”. Such a swivel 201 may be used

to couple the mast 3 to the boom 5 and/or the vang tube 7 to the boom 5 as shown in Fig. 1.

[0082] The releasable swivel 201 includes afirst support 209 to be fixed to the first spar 205
wherein the first support 209 includes at least one swivel pin 211that, in use, is configured to
extend along the swivel axis 207. The releasable swivel 201 includes a second support 213
that includes abase body 215 to be fixed to the second spar 203. A pair of flanges 217 extend
from the base body 215, wherein each flange 217 comprises an open slot 219 to receive the at
least one swivel pin 211 of the first support 209. Thisisillustrated in Figs. 3(B) and 3(E) that
show releasable swivels connecting spars to one another, where Fig. 3(B) and 3(E) have

different variations of the first support 209.

[0083] The releasable swivel 201 further comprises areleasable catch 223 to retain the at
least one swivel pin 211 within the open slots 219 of the flanges 217 such that the first
support 209 is coupled to the second support 213. The at least one swivel pin 211isrotatable
within the open slot 219 to allow rotation of the first support 209 relative to the second
support 213.

[0084] The releasable swivel 201 may be configured so that the at least one swivel pin (21 1)
isreceived to an in use position at the open slots 219 from afirst direction 229 that is
substantially perpendicular to the swivel axis 207. The releasable catch 223 may further
comprise alocking surface 227 wherein the locking surface prevents movements of the a

least one swivel pin 211in asecond direction 231 that is opposite the first direction 229.

[0085] The releasable catch 223 may further comprise atrigger 233 to allow auser to
selectively release the catch 223, wherein on selective release of the catch 223 the at least one
swivel pin 211ismoveable from the open slots in the second direction 231, and wherein the
trigger islocated outside apathway of the at least one swivel pin in the second direction 231.
This may alow the user to release the catch 223 by operating the trigger 233 with digit(s) of a
hand whilst minimising the risk of the moving first support 209, including the swivel pin 211,
from hitting and injuring those digit(s).
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Construction of the releasable swivel 201

[0086] The first support 209 may be fitted to an end of a spar 205, such asthe end of the
boom 5 or end of the vang tube 7. The first support 209 may include a cylindrical extension
241 to bereceived in the end of the spar 205 asillustrated in Fig 3(F). At an opposite end of
the first support, the at least one swivel pin 211isprovided. The swivel pin 211 may be
affixed to the other parts of the first support 209 in anumber of ways. In some examples, the
swivel pin 211iswelded or fastened with fasteners to the other parts of the first support 209.
Inyet other examples, the first support 209 has pins that are integrally formed. In some
examples, the swivel pin 211isa single continuous pin where respective portions of the single
pin are received in the open slots 219. In other examples, the a least one swivel pin211
includes apair of separate swivel pin portions, wherein each swivel pin portion isreceived in

respective slots 219 of the pair of flanges 217.

[0087] The first support 209 may be constructed of metal, such as aluminium, steel, titanium
and/or other aloys. In some examples, the parts of the first support 209 may be constructed
of different materials. For example, the swivel pin 211 may be made of a harder and more
durable material than the cylindrical extension 241, since the swivel pin 211 may be subject to

greater friction.

[0088] The second support 213 includes abase body 215 that may include one or more
mounting apertures 243 to received fasteners to fix the base body 215 to the second spar 203.
Intheillustrated example the base body 215 further includes a contoured recess 245 that
matches with the second spar 203 to assist locating and fixing of the second support 213. For
example, the contoured recess 245 may have aradius of curvature that matches the outer

diameter of the boom 5 and/or mast 3.

[0089] The pair of flanges 217 that extend from the base body 215 may be substantially flat
flanges 217 that are parallel to one another and extend perpendicular to the second spar 203.
The open slots 219 at the flanges in this example are approximately in a direction parallel to
the spar 203. This allowsthe a least one swivel pin 211to be received into the open sots 219
from afirst direction 229 that is substantially parallel to the spar 203. Once the swivel pin
211lisa the in use position & the open dlot 219, the inner surfaces of the slot 219 resist the

swivel pin 211from moving out of the slot 219 (with the exception of the second direction
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231that isopposite the first direction 229). Thus the flanges 217 and open slots 219 function
to hold the first support 209 and second support 213 together and should be constructed of
material sufficient to withstand the expected forces. In some examples, the flanges 217 may
beintegrally formed with the second support 213, such asby being moulded, forged or
milled.

[0090] The releasable catch 223 includes apawl 225 attached to the base body 215. The
pawl isformed of aresilient material to assist the pawl 225 to be biased for the catch 223 to
retain the swivel pin 211. The releasable catch includes a cam surface 247 such that when the
swivel pin 211isinserted into the open slots 219 in the first direction, the first support (which
in this example isthe swivel pin part) interacts with the cam surface 247 to push the pawl 225
to release the catch. This allows the swivel pin 211to continue through the slots 219 such
that the swivel pin isreceivable to the in use position in the open slots 219. An advantage of
this arrangement isthat the user can assemble the components together without having to

separately and manually operate the catch 223 (i.e. a"self-locking” catch).

[0091] Oncethe swivel pin211isin place, the pawl 225 may be biased to the locking
position so that the locking surface 227 prevents movement of the at least one swivel pin 211
in asecond direction 231. Thus this prevents the at least one swivel pin 211from exiting the
slots 219.

[0092] The pawl 225 aso has alocking recess 224 which may be rounded. The locking
surface 227 may be part of the locking recess 224. The locking recess 224 may provide a
smooth bearing surface against the swivel pin 211to assist smooth relative rotation of the pin

211.

[0093] Thetrigger 233 islocated outside of the pathway of the at least one swivel pin211in
the second direction. This reduces the chance that auser's fingers may be caught when
coupling the first support 209 and second support 213 together. The trigger 233 may simply
be an extension of the pawl 225. However, it isto be appreciated that the trigger 233 may be
a separate component that interacts with the pawl 225, or other part of the releasable catch
223.
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[0094] The direction of the open slots 219 may be selected based on requirements for the
swivel. One requirement may be based on the direction that the first spar 205 is expected to
approach the second spar 203 during coupling. Another requirement isbased on the expected
forces between the first and second spar. For example, it may be desirable to direct the larger
forces to beresisted by the flanges 217 so that such forces are not borne on the releasable
catch 223, which may have alower force rating, to decrease wear, and/or for ease of releasing
the catch 223. Intheillustrated example of Fig. 1, the releasable swivel 201° has an open dot
219 that isdirected substantially upwards (so that the swivel pin 211will be received from the
top down). The other releasable swivel 201" has an open dot that is directed horizontally and
towards the intersection 9. This may ensure that the greatest amount of force imparted
through the swivel pin 211 and to the second support 213 is against the pair of flanges 217
instead of the catch 223.

[0095] In the above example, the releasable catch 223 included aresilient pawl 225 to retain
the at least one swivel pin 211. Thus the releasable catch 223 may be constructed of plastics,

metal, rubber or combinations thereof.

[0096] However it isto be appreciated that other mechanisms for retaining apinin aslot
may be suitable. In some examples, the pawl may be arigid element biased by a separate
spring. In other examples, the releasable catch 223 may include a manually operable latch to
prevent the swivel pin 211from moving out of the slot 219, which requires the user to

manually and selectively open and close the catch.

The connection 301

[0097] Referring to Figs. 4(A) to 4(J), aconnection 301 for transferring aforce from a spar
307 (e.g. vang tube 7) to amast 3 of asailboat. The connection 301 includes a connection
base 303 having akey portion 305 to bereceived in akeyway 306, where the keyway 306 is
part of asail track 107 of the mast 3 (see Fig. 4(F) that illustrates an end view of the sail track
107 that receives the key portion 305 and Fig. 4(G) that shows an end view of the connection
base 303 including the key portion 305. The connection aso includes a mount 309 to receive
the spar 307, wherein the force from the spar 307 istransmitted through the mount 309 to the
connection base 303. The connection further includes arestraint 311to resist afirst

component force acting on the connection base 303, wherein the first component forceisa
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component of the first force transmitted from the spar 307 that isin a direction paralel tothe
keyway 306 and mast 3. The second component force 39, that isin a direction perpendicular

to the keyway 306 and mast 3, istransmitted through the connection to the mast 3.

[0098] The restraint 311 may include an aperture 313 to receive cordage 315 tensioned to
l[imit movement of the connection base 303 in the keyway 306. The length of cordage may be
selectively adjustable to adjust alocation of the connection base 303 along the keyway 306.
In some embodiments, the cordage 315 may be associated with apulley system to assist the

user adjusting the length and/or tension of the cordage 315 asrequired.

[0099] Sincethe key portion 305 isreceived in the keyway 306 (which ispart of the sail
track 107), this may allow at least part of the connection 301 to be fitted to the sailboat
without using additional components or drilling additional holes in tothe mast 3. Asthe sail
track 107 ispart of the sailboat, this provides asimplified system that may lower the number
of components, weight and/or cost of the overall sailboat. I1n addition, having a connection
base 303 that can be adjustable along the keyway 306 may allow the user to vary the
characteristics of the rigging system. In particular, when the connection 30 isused with the
vang tube 7, this adjustment may assist in achieving the desired transfer of force from the

boom 5to the mast 3.

[0100] The connection base 303 may further include a socket 317 to receive a corresponding
bearing 319 of the mount 309 (see Figs. 4(H) to 4(J)). The bearing 319 of the mount 309 is
inserted into the socket 317 such that the first force 35 istransmitted from the bearing 319 of
the mount to the socket 317 of the connection base 303. Furthermore, the bearing 319 and
socket 317 alows the mount 309 to berotatable, at least to arange of degrees, relative to the
connection base 303 around a connection axis 321 (see Fig. 4(D)) that is horizontal and
perpendicular to the keyway 306. The socket 317 and bearing 319 may aso alow the
connection base 303 and mount 309 to be separable when not in use. This may allow the user
to easily disassemble to the rigging system 1when not in use (i.e. alowing the user to easily
detach the vang tube 7 from the mast 3). For example, the user may ssimply release the

cordage 315, which in turn allows the mount 309 and connection base 303 to be separated.

[0101] To assist smooth relative rotation, the socket 317 may include an arcuate surface to

receive the bearing 319. In turn, the bearing 319 may aso include an arcuate surface (such as
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abulbous portion) to bear against the arcuate surface of the socket. This may also assist inthe
transfer of force between the mount 309 and connection base 303, and in particular ensuring

the force istransferred over agreater surface area of the bearing 319 and socket 317.

[0102] The connection base 303 may further comprise an insert portion 323 that is
receivable in a corresponding recess 325 of the mount 309. The insert portion 323 isreceived
in the recess 325 to resist relative movement of the mount 309 and the connection base 303 in
adirection along the connection axis 321. It isto be appreciated that alternative
configurations to resist movement in adirection aong the connection axis 321 may be used.
For example, the mount 309 may have a pair of flanges wherein the insert isreceived in the
pair of flanges to prevent relative movement along the connection axis 321. In other
aternatives, the insert portion may be on the mount and the corresponding recess may be on

the connection base.

[0103] The connection base 303 and the mount 309 may be constructed out of metals such
as aluminium, steel, titanium and/or other alloys. In other examples one or more of these

components may be made out of plastics or composite materials.

Variations

[0104] Another example of arigging system will now be described with reference to Figs.
9(A) to 11(G).

[0105] Figs. 9(A) and 9(B) illustrate arigging system 1001 that includes amast 1003 that
extends upwards with a curvature towards a stern of a sailboat. A boom 1005 extends
horizontally from the mast 1003. Similar to the above mentioned examples, avang tube 1007
extends between the mast 1003 and the boom 1005 to resist relative force and/or moments of
the boom 1005 towards the mast 1007.

[0106] Fig. 9(C) isan enlarged view of area A from Fig. 9(B) that shows the vang tube 1007
above the boom 1005 and aft of the mast 1003.

[0107] Figs. 10(A) to 10(C) illustrate a sail 1011 for the rigging system 1001. The sail 1011
may receive one or more battens 1112 to assist in shaping of the saill 101 1. Similar tothe

above examples, the sail 101 1 has two sheet portions 23, 25 proximate the luff 19 in an area
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close to the tack 21. Referring to the bottom view in Fig. 10(B), this includes afirst sheet
portion 23 and a second sheet portion 25 so that when the sail 101 1isrigged the vang tube
1007 passes between the sheet portions 23, 25. The first and second sheet portions 23, 25
meet at a seam 1024. Inthis example, the seam 1024 iscurved to follow (at least
approximately) the curve of the vang tube 1007. From the seam 1024 onwards (towards the

leech) the sail continues substantially asa single sheet (or joined sheets).

[0108] The sail 101 1 may also include one or more flap portions 24 &t the lower leading
edge that extend from the sheet portions 23, 25. The flap portions 24 may be fastened to one
another (such aswith hook and hoop fasteners) such that in use, the flap portions 24 wrap
around the mast 1003. The flap portions 24 may assist in providing a smooth transition for
airflow from the mast 1003 to the first and second sheet portions 23, 25 that are on opposite
sides of the curved vang tube 1007. The flap portions may also assist in securing the sail

101 1tothe mast 1003. In some variations, a single flap portion 24 may wrap around the mast
1003 and be fastened to the opposite sheet portion 23, 25 of the sail 101 1.

[0109] Towards the tack 21, the sheet portions 23, 25 aso has sheet extensions 26 that
extend downward such that in use, the sheet extensions 26 extend to either side of the boom
1005. This may assist in maintaining air pressure &t the sail 101 1in the region between the
vang tube 1007 and the intersection of the mast 1003 and boom 1005.

[0110] Figs. 11(A) to 11(G) illustrate the sail 1011 of Figs. 10(A) to 10(C) rigged to the
rigging system 1001 of Figs. 9(A) to 9(C). Fig. 11(B) isan enlarged perspective view of area
A inFig. 11(A) and shows the first sheet portion 23 over the curved vang tube 1007 (and the
second sheet portion 25 is over the opposite side of the curved vang tube 1007).

[0111] This shows the flap portions 24 extending from the sheet portions 23, 25 and
wrapping around the mast 1003. Furthermore the flap extensions 26 extend, at least in part,
over the boom 1005. This also shows the seam 1024 that follows the curved vang tube 1007.

[0112] A variation of the connection 1301 and swivel 1201 will now be described with
reference to Figs. 12(A) to 12(G). Referring to Fig. 12(A), the curved vang tube 307 has the
connection 1301 at one end to connect with the mast and the swivel 1201 to couple the vang

tube 307 to the boom.
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[0113] The connection 1301, asillustrated in Figs. 12(B) to 12(D), includes similar features
to the connection 301 described above unless described otherwise below. The connection
1301 includes a connection base 1303 that has a key portion 305 to be received in the keyway
306. The connection 1301 also includes amount 1309 to receive the vang tube 307. The
connection base 1303 and the mount 1309 arejoined atjoint 1320 that isin the form of aball
and socket joint. The ball and socket joint allows, at least partial, relative rotation of the
connection base 1303 and mount 1309. This may include relative rotation in two or three

axes.

[0114] Inthe illustrated example, the ball 1319 isassociated with the mount 1309 and the
socket 1317 isformed, at least in part, between two flanges of the connection base 1303. A
ball track 1322 isprovided in the connection base 1303 so that the ball 1319 may be
selectively inserted and removed from the socket 1317. The ball track 1322 may include a
ball track direction that is substantially perpendicular to the first force 35 transmitted from the
mount 1309 to reduce the likelihood of the first force 35 from forcing the ball 1319 out of the
socket 1317. In some examples, the ball track 1322 may include anon-linear track to the
socket 1317.

[0115] The swivel 1201 will now be described with reference to Figs. 12(E) to 12(G). The
swivel includes afirst support 1209 associated with the vang tube 307 and a second support
1213 for mounting to the boom (such aswith mounting apertures 243). The first support
1209 includes aball 1219 for receiving in the socket 1217 of the second support 1213. This
may alow relative rotation of the vang tube 307 to the boom. This may include at |east
partial rotation in two or three axes. The second support 1213 may also include aball track
1222 to allow the ball 1219 to be selectively inserted and removed from the socket 1217

(similar to the ball joint in the connection 1301).

[0116] Itwill beappreciated by persons skilled in the art that numerous variations and/or
modifications may be made to the above-described embodiments, without departing from the
broad general scope of the present disclosure. The present embodiments are, therefore, to be

considered in all respects asillustrative and not restrictive.
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CLAIMS:

1. A rigging system (1) for a sailboat comprising:

- amast (3) that extends substantially vertical from ahull;

- aboom (5) that extends substantially horizontal from the mast (3);

- avang tube (7) extending between the mast and the boom to resist relative force
and/or moment of the boom (5) towards the mast (3),

wherein the vang tube (7) is substantially arcuate and a convex side of the actuate
vang tube (7) faces an intersection (9) of the boom (5) and the mast (3) and wherein the vang
tube (7) islocated above the boom (5).

2. A rigging system according to clam 1wherein the arcuate vang tube (7) is arcuate

with substantially constant radius.

3. A rigging system according to any one of the preceding claims further comprising a
sail (11), wherein inuse a least a part of the sail (11) is supported by the vang tube (7) such
that the vang tube (7) assists atransition from a straight foot (15) of the sail (11) adjacent the

boom (5) to afair curve (17) of the sail (11).

4. A rigging system according to claim 3 wherein the sail (11) comprises aluff (19) and

proximal to atack (21) of the sail (11), the luff (19) comprises:
- afirst sheet portion (23) at awindward side of the sail; and
- asecond sheet portion (25) at aleeward side of the sail,
wherein in use, the arcuate vang tube (7) passes between the first sheet portion (23)

and the second sheet portion (25) such that at least part of the luff (19) is supported by the
vang tube (7).
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5. A mast head (I0l) for amast (3) comprising:
- amain body (103) to mount to ahollow of the mast (3);
- apair of feed lips (105) to guide abolt rope of a sail (11) to asail track (107); and

wherein the main body (103) includes an exhaust passage (109) to alow fluid

communication from the hollow of the mast (3) to a surrounding atmosphere.
6. A mast head according to claim 5 further comprising:

- amast head hook (117) to receive aretention loop (12) of the sail (11).
7. A mast head according to either claim 5to 6 further comprising:

- aspigot (111) extending from the main body wherein in use at least part of the

spigot isreceived in the hollow of the mast.

8. A mast head according to any one of claims 5to 7 wherein the exhaust passage (109)
includes an exhaust port (121), wherein in use the exhaust port (121) isdirected to the
surrounding atmosphere, & least in part, between avertically upward direction and an aft

direction.

9. A mast head according to claim 8 wherein the exhaust passage includes an inlet port
(113) wherein the inlet port (113) alows fluid flow from the hollow of the mast (3) into the
exhaust passage (109), wherein the inlet port (113) and the exhaust port (121) have different

SIZes.

10. A mast head according to claim 9 wherein a cross-sectional area of the inlet port

(113) isgreater than across-sectional area of the exhaust port (121).
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11. A releasable swivel (201) to selectively couple afirst spar (205) and a second spar
(203) of asailboat, wherein the swivel (201) allows the first spar (205) to rotate relative to the
second spar (203) around a swivel axis (207), the swivel (201) comprising:

- afirst support (209) to be fixed to the first spar (205) wherein the first support (209)
includes at least one swivel pin (21 1), wherein in use the swivel pin (21 1) is configured to

extend along the swivel axis (207);

- asecond support (213) comprising:

- abase body (215) to be fixed to the second spar (203);

- apair of flanges (217) extending from the base body (215), wherein each
flange (217) comprises an open dot (219) to receive the at least one swivel pin (21 1) of the
first support (209); and

- areleasable catch (223) to retain the at least one swivel pin (21 1) within the
open dots (219) of the flanges (213) such that the first support (209) is coupled to the second
support (213), and wherein a least one swivel pin (21 1) is rotatable within the open slot (219)
to allow rotation of the first support relative (209) to the second support (203).

12. A releasable swivel according to claim 11wherein the at least one swivel pin (211) is
received to an in use position at the open slot (219) from afirst direction (229) that is
substantially perpendicular to the swivel axis (207), and wherein the releasable catch (223)
further comprises alocking surface (227), wherein the locking surface (227) prevents
movement of the at least one swivel pin (21 1) in a second direction (23 1) that is opposite the
first direction (229).

13. A releasable swivel according to claim 12 wherein the releasable catch (223) further
comprises atrigger (233) to allow auser to selectively release the catch (223), wherein on
selective release of the catch (223) the at least one swivel pin (21 1) is movable from the open
slots (219) in the second direction (23 1), and wherein the trigger (233) islocated outside a
pathway of the at least one swivel pin (21 1) in the second direction (23 1).
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14. A releasable swivel according to either claim 12 or 13 wherein the releasable catch
(223) further comprises a cam surface (247), wherein to couple the first support (209) to the
second support (213) includes inserting the a least one swivel pin (21 1) into the open slot
(219) inthe first direction (229), wherein the first support (209) interacts with the cam surface
(247) to release the catch (223) such that the such that the swivel pin (21 1) isreceivable tothe
in use position & the open dot (219).

15. A releasable swivel according to any one of claims 12 to 14 wherein the releasable
catch (223) comprises.

- apawl (225) having the locking surface (227) in the form of alocking recess (224)
to receive at least part of the swivel pin (11), wherein the pawl (225) isbiased such that at
least part of the swivel pin (21 1) isreceived in the locking recess (224).

16. A releasable swivel according to claim 15 wherein the releasable catch comprises a

resilient material to bias the pawl.

17. A releasable swivel according to any one of claims 11to 16 wherein the first spar

and second spar is any one of amast, boom, or vang tube.

18. A connection (301) for transferring afirst force from a spar (307) to amast (3) of a

sailboat, the connection comprising:

- aconnection base (303) having akey portion (305) to be received in akeyway
(306), wherein the keyway (306) ispart of asail track (107) of the mast (3);

- amount (309) to receive the spar (307), wherein the first force (35) from the spar
(307) istransmitted through the mount (309) to the connection base (303); and

- arestraint (311) toresist afirst component force (37) acting on the connection base
(303), wherein the first component force (37) isacomponent of the first force (35)

transmitted from the spar (307) that isin adirection parallel tothe keyway (306).

19. A connection according to claim 18 wherein the restraint (311) includes an aperture

(313) to receive cordage (315) tensioned to limit movement of the connection base (303) in
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the keyway (306), wherein alength of the cordage (315) is selectively adjustable to adjust a
location of the connection base (303) aong the keyway (306).

20. A connection according to either claim 18 or 19 wherein the connection base (303)

further comprises a socket (317) and the mount (309) further comprises abearing (319),

wherein in use, the bearing (319) of the mount (309) isinserted into the socket (317) such
that:

the first force (35) istransmitted from the bearing (319) of the mount (309) to the
socket (317) of the connection base (303); and

the mount (309) isrotatable relative to the connection base (303) around a

connection axis (321) that is perpendicular to the keyway (306), and

wherein the mount (309) and the connection base (303) are separate components such that

when not in use, the connection base (303) and mount (309) are separable.

21. A connection according to any one of claims 18 to 20, wherein the connection base
(303) comprises an insert portion (323) and the mount comprises arecess (325), wherein the
insert portion (323) isreceived in the recess (325) to resist relative movement of the mount

(309) and connection base (303) along the connection axis (321).

22. A connection according to claim 18 or 19, wherein the connection base (1303) and
the mount (1309) arejoined with aball (1319) and socket (1317) joint (1320), wherein in use:

the first force (35) istransmitted from the mount (1309), through the ball and socket

joint, tothe connection base (1303); and

wherein the mount (1320) isrotatable relative to the connection base (1303).

23. A connection according to claim 22, wherein the ball (1319) is associated with the
mount (1309) and the socket (1317) is associated with the connection base (1303), wherein
the connection base (1303) further comprises aball track (1322) to allow selective insertion
and removal of the ball (1319) from the socket (1317);



WO 2017/201580 PCT/AU2017/050490
26

wherein in use, the ball (1319) isreceived in the socket (1317) to transmit the first
force (35); and

wherein the ball (1319) is selectively removable from the socket (1317) such that

when not in use, the mount (1309) and connection base (1303) are separable.

24. A rigging system (1) according to any one of claims 1to 4 further comprising the

mast head (101) according to any one of claims 5to 10.

25. A rigging system (1) according to any one of claims 1to 4 and 24 further comprising

the releasable swivel (201) according to any one of claims 11to 17.

26. A rigging system (1) according to any one of claims 1to 4 and 24 to 25 further

comprising the connection (301) according to any one of claims 18 to 23.
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