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A Protector for a Marine Vessel

Field of the Invention

[001] The present invention relates to protection from material, such as rope, fishing line or
net. In particular, the protection includes protection from material entering a seal of a propeller

shaft bearing of a marine vessel or from material entering the bearing.

Background

[002] Marine vessels often inadvertently run through rope or fishing line/net which gets
wound on to the propeller of the marine vessel. Further this material also can wind onto the
propeller shaft. Friction and compression can cause this material to be forced, melted or
extruded first into the seal of a bearing carrying the propeller shaft and even into the bearing
itself. A damaged seal can cause lubricating oil to leak into the ocean. A bearing blocked with

debris can cause increased wear due to the bearing overheating or seizure of the bearing.

[003] The cost and time required to replace a seal and/or a worn or seized bearing on larger

marine vessels can be significant.

[004] Some known devices seek to cut by severing or scissor action. However, when the
material is not wound at the location of the cutter it can bypass the cutter and still enter the

bearing.

[005] AU 2001277421 uses a spool and cutter to pare away material wound around the
spool. The cutter sits close to the spool but in larger vessels wobble in the propeller shaft, and
thus the spool, could permit material to pass under the cutter and move towards the shaft and
seal (if fitted), and eventually into the bearing. US 8062083 is an example of a “scissor type”
cutter formed of a rotating blade 14 and a stationary blade 21. There is a groove 18 in a hub
12 connected to the rotating blade that accommodates the stationary blade. The side of the
groove (adjacent thrust washer 18a) increases the radius of the hub closer to the propeller 2
than to the stern tube 4. It is highly undesirable for material to accumulate on the hub of scissor
type cutters, as it does on the spool of AU 2001277421, because of the potential for failure if
material could interpose between the blades and not be cut by the scissor like action. Thus,
the hub in US 8062083 does not operate like the spoolin AU 2001277421. Further, if material
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were to enter the groove, it may cause failure as there is no manner of coping with this
described in US 8062083.

[006] The present invention may address or at least reduce one or more of the above

mentioned problems, including the problem of material entering the seal and/or the bearing.

Summary of the Present Invention

[007] According to an aspect of the present invention there is provided a protector for a
marine vessel comprising:

a spool through which a propeller shaft passes, wherein the spool is positioned between a
propeller and a seal of a propeller shaft bearing and/or the propeller shaft bearing, wherein
the spool is arranged to rotate with the propeller shaft;

at least one step in a circumference of the spool that increases a first radius of the spool closer
to the propeller shaft bearing relative to a second radius of the spool;

a cutter fixed relative to the propeller shaft and having a respective cutting edge positioned
adjacent the step and at a distance from an axis of rotation of the propeller shaft that is

between the first radius and the second radius.

[008] In an embodiment, the step is part of a groove in the circumference of the spool.

[009] In an embodiment, the cutting edge is in the groove.

[0010] In an embodiment, there are a plurality of steps in the spool, each having a respective
cutting edge of the cutter adjacent thereto.

[0011] In an embodiment, there are a plurality of grooves in the spool, each having a
respective cutting edge of the cutter therein.

[0012] In an embodiment, the respective cutting edge is arranged to remove accumulated

material from the step and preferably to remove material from the groove.

[0013] In an embodiment, the respective cutting edge is directed to cut material in the groove

and which is moving with, or rotating in the same direction as, rotation of the spool.
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[0014] In an embodiment, the respective cutting edge is directed to act as, or like, a plough

or scoop to remove material from the groove.

[0015] In an embodiment, there is a plurality of cutters positioned circumferentially around the
spool, each with a respective cutting edge positioned adjacent to a respective step in the

spool.

[0016] In an embodiment, there is a plurality of cutters positioned circumferentially around the

spool, each with a respective cutting edge positioned in the or each respective groove.

[0017] In an embodiment, a length of the or each cutting edge is oriented to be substantially

parallel with the axis of rotation of the propeller shaft.

[0018] In an embodiment, a dimension of the cutting edge that is substantially parallel with
the axis of rotation of the propeller shaft is substantially the same as a width of the respective

groove.

[0019] In an embodiment, the cutting edge is provided on a blade that is triangular in cross-
section.

[0020] In an embodiment, the or each cutting edge contacts or is close to contacting a bottom
of the respective groove, such that there is negligible, or a relatively small, clearance between

the bottom of the respective groove and the respective cutting edge.

[0021] In an embodiment, the cutter is disposed radially of the circumference of the spool and
the or each cutting edge is disposed on a blade portion which extends from a cutter body

radially inwardly towards the spool and into step or groove.

[0022] In an embodiment, the spool is comprised of a material relatively softer than the cutting

edge. Typically, the spool is of a plastics material and the cutting edge is of a hard metal.

[0023] Also according to another aspect of the invention there is a method of protecting a
marine vessel comprising:
positioning a spool through which a propeller shaft passes between a propeller and a seal of

a propeller shaft bearing and/or the propeller shaft bearing;
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providing a step in a circumference of the spool which increases the radius of the spool closer
to the propeller shaft bearing;

fixing a cutter relative to the propeller shaft bearing, wherein the cutter has a cutting edge;
positioning the cutting edge within the step and adjacent to a radially extending portion of the
step;

rotating the spool with the propeller shaft so that the spool moves relative to the cutting edge

and the cutting edge is able to contact material in the step.

[0024] Also according to an aspect of the present invention there is provided a protector for a
marine vessel comprising:

a spool through which a propeller shaft passes, wherein the spool is positioned between a
propeller and a seal of a propeller shaft bearing and/or the propeller shaft bearing, wherein
the spool is arranged to rotate with the propeller shaft;

at least one groove in a circumference of the spool,

a cutter fixed relative to the propeller shaft and having a respective cutting edge positioned in

the groove.

[0025] Also according to another aspect of the invention there is a method of protecting a
marine vessel comprising:

positioning a spool through which a propeller shaft passes between a propeller and a seal of
a propeller shaft bearing and/or the propeller shaft bearing;

providing a groove in a circumference of the spool;

fixing a cutter relative to the propeller shaft bearing, wherein the cutter has a cutting edge;
positioning the cutting edge in the groove;

rotating the spool with the propeller shaft so that the spool moves relative to the cutting edge

and the cutting edge is able to contact material in the groove.

[0026] Also according to an aspect of the present invention there is provided a protector for a
marine vessel comprising:

a body connected to a propeller shaft or a propeller and positioned between the propeller and
a seal of a propeller shaft bearing and/or the propeller shaft bearing, wherein material can be
wound onto the body as it rotates with the propeller shaft;

wherein the body comprises a collection region for collecting the material and which provides
a barrier of increased diameter for discouraging the material from moving towards the propeller
shaft bearing;

a clearing device for ablating collected material from the collection region.
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[0027] In an embodiment, the collection region is also defined by a decrease in diameter. In
an embodiment, a gap formed between the decrease in diameter and the increase in diameter
forms a groove in the body.

[0028] Also according to an aspect of the present invention there is provided a method of
protecting a marine vessel comprising:

positioned a body between a propeller and a seal of a propeller shaft bearing and/or a propeller
shaft bearing, and connected the body to the propeller shaft or the propeller so that it rotates
with the propeller shaft;

winding material onto the body as it rotates;

providing a barrier of increased diameter which discourages the material wound onto the body
from moving towards the propeller shaft bearing, the barrier defining a collection region of the
body;

collecting the material at the collection region;

removing collected material from the collection region.

Summary of Drawings

[0029] In order to provide a better understanding of the present invention, a preferred
embodiment will now be described in detail, by way of example only, with reference to the

accompanying drawings:

[0030] Figure 1A is a plan view of a protector according to an embodiment of the present

invention;

[0031] Figure 1B is an enlargement of a portion of Figure 1A;

[0032] Figure 2A is a side elevational cross-sectional view of the protector of Figure 1A

according to an embodiment of the present invention;

[0033] Figure 2B is an enlargement of a portion of Figure 2A;

[0034] Figure 3A is an end cross-sectional view of the protector of Figure 1A according to an
embodiment of the present invention;



WO 2020/140137 PCT/AU2020/050003

6

[0035] Figure 3B is an enlargement of a portion of Figure 3A; and

[0036] Figure 4 is an end cross-sectional view of an alternative protector according to an

embodiment of the present invention.

Detailed Description of Embodiment of the Invention

[0037] Referring to the Figures there is a protector 10 comprising a spool 20 and a cutter 22.
The spool 20 is generally annulus shaped with a hole extending axially therethrough. The
spool 20 is mounted to a propeller 12 by bolts 27 (or in an alternative is mounted to the
propeller shaft 18) with the propeller shaft 18 extending through the hole through the spool 20.
The cutter 22 is mounted to a bearing carrier 14 by bolts 26.

[0038] The propeller 12 is mounted to a propeller shaft 18 in the normal manner. The propeller
shaft 18 is rotatably mounted to a bearing 17 which is protected by a seal 16. The seal 16 may
be recessed in a cut-out of the spool 20 or the spool 20 may sit on the seal 16. The bearing

17 is mounted to a marine vessel by the bearing carrier 14 in the normal manner.

[0039] The spool 20 is positioned between the boss of propeller 12 and the bearing 17. The
spool 20, being fixed to the propeller 12, will rotate with the propeller shaft 18.

[0040] The spool 20 has at least one step 21 in a circumferential surface of the spool 20 that
increases a first radius R1 (see Figure 3B) of circumference 60 of the spool 20 closer to the
bearing 17 relative to a second radius R2 (see Figure 3B) of circumference 56 of the spool 20
(which is closer to the propeller 12). In this embodiment the step 21 forms a wall of a groove
30in the spool 20. In this embodiment the groove 30 is formed by a gap between a down step
23 and the up step 21. In this embodiment there are two grooves 30, 32. There may be only

one groove, or there may be many grooves.

[0041] The cutter 22 is fixed to a mount 24 by a bolt 29. The mount 24 is fixed relative to the
bearing carrier 14 by one or more screws 26. The cutter 22 has a respective cutting edge 34
(or 38 if the propeller is in rotating in the opposite direction) positioned adjacent the wall of the
step 21 towards the bearing 17 (away from the propeller 12). The cutting edge 34 is at a
distance from an axis of rotation of the propeller shaft 18 that is between the first radius R1

and the second radius R2.
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[0042] The wall created by the up step 21 of the groove 30 provides a barrier which
discourages material that enters the groove 30 from moving axially towards the bearing 17. In
case material does get past the step 21, a second 32 or more grooves with cutting edges
36/40 can be provided.

[0043] When material enters the groove 30, the cutting edge 34 (or 36, 38, 40) is arranged to
remove accumulated material from the groove 30 (or 32). The cutting edges 34, 36, (or 38,
40) are directed to cut material in the groove 30,32 which is moving with, or rotating in the
same direction as, rotation of the spool 20. The respective cutting edges 34, 36, 38, 40 each
act as, or like, a plough or scoop to remove material from the groove 30, 32. In an embodiment,
a length of the or each cutting edge 34, 36, 38, 40 is oriented to be substantially parallel with
the axis of rotation of the propeller shaft 18.

[0044] In an embodiment, a dimension of the cutting edge 34, 36, 38, 40 that is substantially
parallel with the axis of rotation of the propeller shaft 18 is substantially the same as a width
of the respective groove 30, 32. In an embodiment, the cutting edges 34, 36, 38, 40 are
provided on a respective blade portion 50 that is triangular in cross-section (see Figures 1B
and 2B). It is noted that other the blade portion 50 may be of other cross-sectional shapes,
such as rectangular or trapezoidal. The or each blade portion 50 is generally be tapered to

form the respective cutting edge 34, 36, 38, 40.

[0045] In an embodiment, the or each cutting edge 34, 36, 38, 40 contacts or is close to
contacting a bottom 56 of the respective groove 30, 32, such that there is negligible, or a
relatively small, clearance between the bottom 56 of the respective groove and the respective
cutting edge 34, 36, 38, 40. This clearance may increase if there is wobble in the propeller
shaft 18. However, the clearance is preferably significantly smaller than the change in radius
provided by the step 21 so as to discourage material from getting past the step 21 and
encourage the material to remain in the groove 30, 32 so that it can be cleared out by the
cutting edges 34, 36, 38, 40.

[0046] As shown in Figure 3B, the cutter 22 is disposed radially of the outermost
circumference 60 of the spool 20. Each cutting edge 34, 36, 38, 40 of the respective blade
portions 50 is disposed on a respective projection 52 which extends from a body 58 of the

cutter 22 radially inwardly towards the spool 20 and into the respective groove 30, 32.
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[0047] The underside 54 of the projection 52 provides the clearance from it to the bottom 56
of the groove 30. The underside 54 is typically curved to substantially match the curvature of
the bottom 56 of the groove 30.

[0048] In an embodiment, the cutter 22 may be provided with another cutting edge 70 which
extends radially relative to the spool 20 to operate as the cutter described in AU 2001277421,

the contents of which is incorporated herein by reference.

[0049] In an embodiment, there is a second cutter 22’ positioned circumferentially around the
spool 20, each with a respective cutting edge positioned in the or each respective groove 30,
32.

[0050] In an embodiment, the spool 20 is comprised of a material relatively softer than the
cutting edge 34, 36, 38, 40. Typically the spool 20 is formed of a plastics material and the
cutting edges 34, 36, 38, 40 is typically formed of a hardened metal.

[0051] In an alternative embodiment, the up step 21 may be provided without forming a wall

of a groove.

[0052] The method of operation of the present invention will now be described.

[0053] The spool 20 is positioned on the propeller shaft 18 (or seal 16) so that it passes
through a hole in the centre of the spool 20. It is fixed to the boss of the propeller 12 by bolts
27. It is located on the propeller shaft 18 between the propeller 12 and the propeller shaft
bearing 17. The cutter mount 24 is fixed to the bearing carrier 14 by bolts 26 and the cutter 22
is fixed to the mount by bolt 29.

[0054] Projections 52 having the cutting edges 34, 36, 38 and 40 are inserted into the grooves
30, 32 in the spool 20.

[0055] In use, rotation of the spool 20 with the propeller shaft 18 causes any material (which
may get past the cutting edge 70, if present) between the cutter body 58 and the spool 20 to
run into the projection 52 and which are encouraged to move into the groove 30. The up step
21 of the wall of the groove 30 encourages material to remain in the groove 30. Rotation of
the spool 20 will bring accumulating material in the groove 30 into contact with the cutting

edge 34, 36, 38 or 40, which will cut/plough/scoop the material in an ablative manner.
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[0056] In this specification the terms “comprising” or “comprises” are used inclusively and not

exclusively or exhaustively.

[0057] Modifications and variations may be made to the present invention within the context
of that described herein and shown in the drawings. Such modifications are intended to form

part of the inventive concept described in this specification.
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Claims

1. A protector for a marine vessel comprising:

a spool through which a propeller shaft passes, wherein the spool is positioned between a
propeller and a seal of a propeller shaft bearing and/or the propeller shaft bearing, wherein
the spool is arranged to rotate with the propeller shaft;

at least one step in a circumference of the spool that increases a first radius of the spool closer
to the propeller shaft bearing relative to a second radius of the spool;

a cutter fixed relative to the propeller shaft and having a respective cutting edge positioned
adjacent the step and at a distance from an axis of rotation of the propeller shaft that is

between the first radius and the second radius.

2. A method of protecting a marine vessel comprising:

positioning a spool through which a propeller shaft passes between a propeller and a seal of
a propeller shaft bearing and/or the propeller shaft bearing;

providing a step in a circumference of the spool which increases the radius of the spool closer
to the propeller shaft bearing;

fixing a cutter relative to the propeller shaft bearing, wherein the cutter has a cutting edge;
positioning the cutting edge within the step and adjacent to a radially extending portion of the
step;

rotating the spool with the propeller shaft so that the spool moves relative to the cutting edge

and the cutting edge is able to contact material in the step.

3. A protector for a marine vessel comprising:

a spool through which a propeller shaft passes, wherein the spool is positioned between a
propeller and a seal of a propeller shaft bearing and/or the propeller shaft bearing, wherein
the spool is arranged to rotate with the propeller shaft;

at least one groove in a circumference of the spool,

a cutter fixed relative to the propeller shaft and having a respective cutting edge positioned in
the groove.

4, A method of protecting a marine vessel comprising:

positioning a spool through which a propeller shaft passes between a propeller and a seal of
a propeller shaft bearing and/or the propeller shaft bearing;

providing a groove in a circumference of the spool;

fixing a cutter relative to the propeller shaft bearing, wherein the cutter has a cutting edge;
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positioning the cutting edge in the groove;
rotating the spool with the propeller shaft so that the spool moves relative to the cutting edge

and the cutting edge is able to contact material in the groove.

5. A protector for a marine vessel comprising:

a body connected to a propeller shaft or a propeller and positioned between the propeller and
a seal of a propeller shaft bearing and/or the propeller shaft bearing, wherein material can be
wound onto the body as it rotates with the propeller shaft;

wherein the body comprises a collection region for collecting the material and which provides
a barrier of increased diameter for discouraging the material from moving towards the propeller
shaft bearing;

a clearing device for ablating collected material from the collection region.

6. A method of protecting a marine vessel comprising:

positioned a body between a propeller and a seal of a propeller shaft bearing and/or the
propeller shaft bearing, and connected the body to the propeller shaft or the propeller so that
it rotates with the propeller shaft;

winding material onto the body as it rotates;

providing a barrier of increased diameter which discourages the material wound onto the body
from moving towards the propeller shaft bearing, the barrier defining a collection region of the
body;

collecting the material at the collection region;

removing collected material from the collection region.

7. A protector according to any one of claims 1, 3 or 5, wherein the step is part of a groove

in the circumference of the spool.

8. A protector according to claim 1, wherein the cutting edge is in the groove.

9. A protector according to any one of claims 1, 3 or 5, wherein there are a plurality of

steps in the spool, each having a respective cutting edge of the cutter adjacent thereto.

10. A protector according to any one of claims 1, 3 or 5, wherein there are a plurality of

grooves in the spool, each having a respective cutting edge of the cutter therein.
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1. A protector according to claim 10, wherein the respective cutting edge is arranged to
remove accumulated material from the step and preferably to remove material from the

groove.

12. A protector according to claim 10 or 11, wherein the respective cutting edge is directed
to cut material in the groove and which is moving with, or rotating in the same direction as,

rotation of the spool.

13. A protector according to claim 10 or 11 or 12, wherein the respective cutting edge is

directed to act as, or like, a plough or scoop to remove material from the groove.

14. A protector according to any one of claims 1, 3 or 5, or 7 to 13 wherein there is a
plurality of cutters positioned circumferentially around the spool, each with a respective cutting

edge positioned adjacent to a respective step in the spool.

15. A protector according to any one of claims 1, 3 or 5, or 7 to 13 wherein, there is a
plurality of cutters positioned circumferentially around the spool, each with a respective cutting

edge positioned in the or each respective groove.

16. A protector according to any one of claims 1, 3 or 5, or 7 to 15 wherein a length of the
or each cutting edge is oriented to be substantially parallel with the axis of rotation of the

propeller shaft.

17. A protector according to any one of claims 1, 3 or 5, or 7 to 16 wherein a dimension of
the cutting edge that is substantially parallel with the axis of rotation of the propeller shaft is

substantially the same as a width of the respective groove.

18. A protector according to any one of claims 1, 3 or 5, or 7 to 17 wherein the cutting edge

is provided on a blade that is triangular in cross-section.

19. A protector according to any one of claims 1, 3 or 5, or 7 to 18 wherein the or each
cutting edge contacts or is close to contacting a bottom of the respective groove, such that
there is negligible, or a relatively small, clearance between the bottom of the respective groove

and the respective cutting edge.
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20. A protector according to any one of claims 1, 3 or 5, or 7 to 19 wherein the cutter is
disposed radially of the circumference of the spool and the or each cutting edge is disposed
on a blade portion which extends from a cutter body radially inwardly towards the spool and
into the step or groove.
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