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is secured to the hub by thrust screws (42) alongside the boss (8). The assembly is secured to a shaft (2) by a propeller nut (24) which
bears against the boss (18). The shoulder (21) at the aft end of each mounting plate (4) is shorter than the aft shoulder (20). Sacrificial
blades (3) and mounting plates (4) are used, which are formed of softer material than the hub (1) and clamping rings (9,10).
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BLADE HUB ASSEMBLY

TECHNICAL FIELD OF THE INVENTION

This invention relates to a blade hub assembly as used in
propellers with detachable blades, particularly (but not exclusively)

marine propellers.

BACKGROUND

GB 2 526 302-A discloses a propeller with detachable blades.
The propeller includes a hub which is secured to a shaft, and
radially-extending propeller blades each having a mounting flange
seated on the hub. The blades are held to the hub by first and
second axially-spaced clamping rings with axially-extending
collars which co-operate with inclined shoulders on the mounting
flanges to position and hold the flanges to the hub. The first
clamping ring may be located relative to the hub by an abutment
or flange, and the second ring is urged axially by a propeller nut

which retains the components on the shaft.

In such an assembly there are several important but sometimes

conflicting factors which need to be taken into account. On the
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one hand it is essential that the assembly is strong enough to
reduce and ideally eliminate the risk of stress failure during the
normal service life, but on the other hand, the hub should be as
compact as possible to reduce drag. Put simply, the hub needs to
be strong but small. The assembly should also be easy to service,
and in the event of any impact damage the propeller should be
capable of being stripped down and repaired at minimum cost,
and put back into service with minimum delay. Although the
assembly disclosed in GB 2 526 302-A met the primary
requirement of being easy to assemble it did not fully address all

of the factors identified above.

SU 1 105 388-A1 discloses a propeller assembly with blades
which are held to a hub by a pair of rings 8 with axially-extending
flanges that engage in grooves 6. The assembly is held together
by heat, rather like an iron hoop on a wooden cart wheel. Bores 9
and 11 are used to inject oil to force the assembly apart should it

become necessary to replace the blades.

SUMMARY OF THE INVENTION

When viewed from one aspect the present invention proposes a
blade hub assembly comprising a hub (1) to mount on a shaft (2)
and a plurality of radially-extending propeller blades (3) each
having a mounting plate (4) seated on an external surface (5) of
the hub, wherein the blades are held to the hub by first and second

axially-spaced clamping rings (9, 10), and wherein the clamping
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rings (9, 10) and/or the mounting plates (4) have inclined bearing
surfaces (13, 14; 20, 21),

characterised in that the hub is formed with a boss (18),
the second clamping ring (10) is received on the boss (18), and
the second clamping ring (10) is secured to the hub by fixing
elements (42) which are inserted through the second clamping

ring into the hub alongside the boss (18).

In a preferred embodiment the hub is mounted on a shaft (2) with
a threaded end section (7) which projects from the boss (18), and
a propeller nut (24) is tightened against the boss (18) to hold the

assembly on the shaft.

The invention also provides a blade hub assembly comprising a
hub (1) to mount on a shaft (2) and a plurality of
radially-extending propeller blades (3) each having a mounting
plate (4) seated on an external surface (5) of the hub, wherein the
blades are held to the hub by first and second axially-spaced
clamping rings (9, 10),

wherein the first clamping ring (9) has a locating wall (36)
to engage the hub (1), and the locating wall (36) has a polygonal
aperture (37).

In a preferred embodiment the polygonal aperture (37) of the
locating wall closely conforms to the external profile of the hub (1)
which includes the external surfaces (5) on which the mounting

plates (4) are seated.
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In a preferred embodiment the locating wall (36) has a

substantially circular outer profile (38).

The invention also provides a blade hub assembly comprising a
hub (1) to mount on a shaft (2) and a plurality of
radially-extending propeller blades (3) each having a mounting
plate (4) seated on an external surface (5) of the hub, wherein the
blades are held to the hub by first and second axially-spaced
clamping rings (9, 10), in which the mounting plates have outer
bearing surfaces (20, 21) at opposite ends, and the first and
second clamping rings (9, 10) have respective collars (11, 12) to
engage said outer bearing surfaces (20, 21),

wherein the axial length of the collar (12) of the second
clamping ring (10) and the corresponding outer bearing surface
(21) is shorter than the axial length of the collar (11) of the first
clamping ring (9) and the corresponding outer bearing surface
(20).

In a preferred embodiment the axial length of the collar (12) of the
second clamping ring (10) and the corresponding outer bearing
surface (21) is between 20% and 50% shorter than the axial
length of the collar (11) of the first clamping ring (9) and the

corresponding outer bearing surface (20).

In a preferred embodiment the collars (11, 12) and the
co-operating outer bearing surfaces (20, 21) of the mounting

plates are inclined towards the hub in opposite directions.
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In a preferred embodiment the mounting plates (4) are secured to
the hub (1) by fixing elements (23) located at one end only of the

mounting plates (4).

In a preferred embodiment said fixing elements (23) are located
between the respective blade (3) and the second clamping ring
(10).

The invention also provides a blade hub assembly comprising a
hub (1) to mount on a shaft (2) and a plurality of
radially-extending propeller blades (3) each having a mounting
plate (4) seated on an external surface (5) of the hub, wherein the
blades are held to the hub by first and second axially-spaced
clamping rings (9, 10),

wherein the propeller blades (3) and mounting plates (4)
are of softer material than the hub (1) and the clamping rings (9,
10).

In a preferred embodiment the inclined bearing surfaces (13, 14)
of the clamping rings (9, 10) and/or the inclined bearing surfaces
(20, 21) of the mounting plates (4) are inclined towards the hub in

opposite directions.

BRIEF DESCRIPTION OF THE DRAWINGS

The following description and the accompanying drawings referred

to therein are included by way of non-limiting example in order to
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illustrate how the invention may be put into practice. In the

drawings:

Figure 1 is an exploded axial section through a blade hub

assembly of a marine propeller;

Figure 2 is an end view of the hub of the assembly
looking from the right in Fig. 1, the position of the Fig. 1

section being indicted at I-I; and

Figure 3 is an end view of a first clamping ring of the

assembly as viewed from the right in Fig. 1.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring firstly to Fig. 1, the marine propeller which is shown in
the drawing is arranged to be mounted at the stern of a ship with
the fore end of the propeller at the left of the drawing and the aft
end on the right. It will be appreciated however that the terms
“fore” and “aft” are only used herein for descriptive convenience
and are not intended to limit the scope and application of the

invention.

The blade hub assembly includes a hub 1 secured to a propeller
shaft 2 and a plurality of propeller blades 3 which project radially
of the shaft. The hub 1 may be secured to the shaft 2 in various

ways. It would be possible for the hub to be integrally formed with
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the shaft, or the hub and shaft may be splined or similarly keyed
to each other. In the present example the hub 1 has a tapered
bore, the shaft 2 has a corresponding external taper, narrowing
towards the aft end, so that the hub is a hydraulic interference fit
on the shaft. The aft end of the shaft 2 is provided with an
externally screw-threaded end section 7 which projects from the
hub.

The present propeller has five blades, although only part of one
blade is shown in the drawing. Each blade 3 has a mounting plate
4 at its the radially inner root end, which in use is seated on an
external surface of the hub. Considering Fig.s 1 and 2 together,
the external surface of the hub 1 has five flat conjoined facets 5,
matching the number of blades, but the number of blades and
facets may vary. The fore end of the hub has an external annular
flange 8 to axially locate a first clamping ring 9 which is received
on the hub. The aft end of the hub is formed with a circular boss
18 to receive a second clamping ring 10. The clamping rings 9 and
10 are provided with opposing axially-extending retaining collars

11 and 12 having inclined undersurfaces 13 and 14 respectively.

Referring again to Fig. 1, the mounting plate 4 at the root of each
propeller blade 3 is of generally rectangular shape, corresponding
to the external profile of one external facet 5 of the hub 1. The
bottom face 16 of the plate 4 is flat, the opposing top face 17 is
part-cylindrical, and the two Ilongitudinal edges extend
substantially radially of the propeller shaft 2. The top face of the

mounting plate 4 is provided with sloping shoulders 20 and 21, at
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opposite ends of the mounting plate, for co-operation with the
inclined undersurfaces 13 and 14 of the clamping rings 9 and 10,
the sloping surfaces of the two shoulders being inclined towards
the hub in opposite directions. The shoulder 21 at the aft end of
the mounting plate 4, together with the corresponding collar 12 of
the second clamping ring 10, is about 40% shorter in the axial
direction (preferably anywhere between 20% and 50% shorter)
compared with the shoulder 20 and corresponding collar 11 of the
clamping ring 9 at the fore end. The reduced length of the
shoulder 21 at the aft end relative to the shoulder 20 at the fore
end gives a better stress profile within the mounting plate and
allows the overall length of the hub to be reduced. The aft end of
the mounting plate 4 also contains one or more holes 22 located
between the blade 3 and the shoulder 21 which enables fixing
elements in the form of bolts 23 to be inserted into corresponding
threaded holes 30 in the hub 1. These bolts are only used to hold
the blades in position on the hub during assembly and
dis-assembly; in use, the load on the blades is transferred to the
hub 1 via the clamping rings 9 and 10. Since the bolts are only
provided at the aft end of the blades, the assembly time is

significantly shortened and drag is reduced.

Considering each of the clamping rings in greater detail, the first
clamping ring 9, located at the fore end, has an annular recess 35
to receive the flange 8 of hub 1. Recess 35 is separated from the
inclined undersurface 13 of collar 11 by an internal locating wall
36 to axially abut the flange 8 - see Fig. 3 also. In the original

design the wall 36 had a circular central aperture (an annular wall
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being easy to machine) but the locating wall needed to be of
substantial width to ensure that the clamping ring was able to
withstand the considerable loads which were experienced in use.
In the present propeller hub assembly the locating wall 36 has an
aperture 37 with a polygonal profile to match the external profile
of the faceted hub 1 as shown in Fig. 3 (in this case pentagonal)
and the outer profile 38 of the locating wall 36 is substantially
circular. By using a locating wall 36 with a circular outer profile
and a polygonal aperture, the external dimensions of the locating
wall, and hence of the clamping ring 9, can be significantly
reduced. Detailed stress analysis shows that a locating wall with a
polygonal aperture has a reduced risk of stress failure in use

compared with a circular flange of similar dimensions.

Referring back to Fig. 1, the second clamping ring 10, located at
the aft end, has a locating wall 40 which is formed with a circular
aperture 41 to locate over the circular boss 18 of the hub 1. The
clamping ring 10 is secured to the hub 1 by thrust screws 42 (only
three of which are shown) which are inserted through holes 43 in
the wall 40 and screwed into threaded holes 44 in the hub
alongside the boss 18 - see Fig. 2 also. A propeller nut 24 is
screwed onto the threaded end section 7 of shaft 2 and tightened
to bear against the boss 18 of the hub 1 and retain the hub on the
shaft. With the aft clamping ring 10 configured as described the
blade and hub assembly is held together independently of the
propeller nut, forming a compact and rigid assembly. The
propeller nut 24 can therefore be tightened up to the torque

required to hydraulically secure the propeller onto the propeller
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shaft without affecting the torque of the propeller assembly.
Furthermore, the complete blade and hub assembly can be
removed from the shaft 2 by removing the propeller nut 24. This
allows for rapid change-over of the complete assembly,
eliminating the need to assemble and torque the whole hub

assembly in situ.

In the present assembly the blades 3 and mounting plates 4 are
integrally formed from a metal which is softer than the materials
from which the hub 1, clamping rings 9, 10 and the associated hub
components are formed. A figure of 0.2% proof strength is
generally sufficient. A typical propeller assembly would use 245
MPa for aluminium bronze (AB2) and 410 MPa for Duplex Stainless
Steel (Temet 25). In the event of an impact which results in
propeller damage this substantially reduces the risk that the shock
of the impact will result in damage to the hub components. Thus,
the blades and mounting plates act as sacrificial components,

which reduces repair time and cuts maintenance costs.

To assemble the propeller the first clamping ring 9 is located on
the hub against the flange 8. The clamping ring is preferably
secured on the hub, e.g. by creating an interference fit using
freezing or other suitable means. A propeller blade 3 is placed
against the hub 2 so that the flat bottom face 16 of the plate 4 lies
against one of the facets 5. The blade is centralised and slid along
the hub until the sloping shoulder 20 engages beneath the sloping
underside of collar 11. At this point a retaining screw, or screws,

23 may be inserted to hold the blade on the hub. The remaining
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blades are mounted on the hub in a similar manner. The second
clamping ring 10 is placed onto the hub so that the retaining collar
12 locates over the sloping shoulders 21. The clamping ring is
secured to the hub 1 using the thrust screws 42 which are

tightened to the required torque to hold the assembly together.

The complete assembled propeller can be slid onto the aft end of
the shaft 2 and a hydraulic interference fit with the shaft
completed by fitting the propeller nut 24 tightened to the required
torque for a good hydraulic connection. Fitting of the propeller
may be completed by securing a nose cone over the propeller nut

to ensure non-turbulent flow.

The performance and characteristics of the assembled propeller at
least equals that of a monobloc propeller with all the advantages
of a built-up propeller. The propeller also has additional
advantages over known detachable blade propellers since the hub
can be smaller resulting in less frictional drag and increased
performance and efficiency. The long blade base allows a longer
cord length at the blade root, which again reduces frictional drag
and reduces the likelihood of root section cavitation. The hub
assembly is smaller and the propeller is more efficient in addition

to being easier and quicker to install and service.

It should be noted that the collars 9, 10 and the mounting flanges

20, 21 do not necessarily both need to have inclined faces.

Whilst the above description places emphasis on the areas which
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are believed to be new and addresses specific problems which
have been identified, it is intended that the features disclosed
herein may be used in any combination which is capable of

providing a new and useful advance in the art.
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CLAIMS

1. A blade hub assembly comprising a hub (1) to mount on
a shaft (2) and a plurality of radially-extending propeller blades (3)
each having a mounting plate (4) seated on an external surface (5)
of the hub, wherein the blades are held to the hub by first and
second axially-spaced clamping rings (9, 10), and wherein the
clamping rings (9, 10) and/or the mounting plates (4) have
inclined bearing surfaces (13, 14; 20, 21),

characterised in that the hub is formed with a boss (18),
the second clamping ring (10) is received on the boss (18), and
the second clamping ring (10) is secured to the hub by fixing
elements (42) which are inserted through the second clamping

ring into the hub alongside the boss (18).

2. A blade hub assembly according to Claim 1 wherein the
hub is mounted on a shaft (2) with a threaded end section (7)
which projects from the boss (18), and a propeller nut (24) is

tightened against the boss (18) to hold the assembly on the shaft.

3. A blade hub assembly according to Claim 1 wherein the
first clamping ring (9) has a locating wall (36) to engage the hub
(1), and the locating wall (36) has a polygonal aperture (37).

4, A blade hub assembly according to Claim 3 wherein the
polygonal aperture (37) of the locating wall closely conforms to

the external profile of the hub (1) which includes the external
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surfaces (5) on which the mounting plates (4) are seated.

5. A blade hub assembly according to Claim 3 wherein the

locating wall (36) has a substantially circular outer profile (38).

6. A blade hub assembly according to Claim 1 wherein the
mounting plates have outer bearing surfaces (20, 21) at opposite
ends, the first and second clamping rings (9, 10) have respective
collars (11, 12) to engage said outer bearing surfaces (20, 21),
and wherein the axial length of the collar (12) of the second
clamping ring (10) and the corresponding outer bearing surface
(21) is shorter than the axial length of the collar (11) of the first
clamping ring (9) and the corresponding outer bearing surface
(20).

7. A blade hub assembly according to Claim 6 wherein the
axial length of the collar (12) of the second clamping ring (10) and
the corresponding outer bearing surface (21) is between 20% and
50% shorter than the axial length of the collar (11) of the first
clamping ring (9) and the corresponding outer bearing surface
(20).

8. A blade hub assembly according to Claim 6 wherein the
collars (11, 12) and the co-operating outer bearing surfaces (20,
21) of the mounting plates are inclined towards the hub in

opposite directions.

0. A blade hub assembly according to Claim 1 wherein the
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mounting plates (4) are secured to the hub (1) by fixing elements

(23) located at one end only of the mounting plates (4).

10. A blade hub assembly according to Claim 9 wherein said
fixing elements (23) are located between the respective blade (3)

and the second clamping ring (10).

11. A blade hub assembly according to Claim 1 wherein the
propeller blades (3) and mounting plates (4) are of softer material
than the hub (1) and the clamping rings (9, 10).

12. A blade hub assembly according to Claim 1 wherein the
inclined bearing surfaces (13, 14) of the clamping rings (9, 10)
and/or the inclined bearing surfaces (20, 21) of the mounting

plates (4) are inclined towards the hub in opposite directions.

13. A blade hub assembly comprising a hub (1) to mount on
a shaft (2) and a plurality of radially-extending propeller blades (3)
each having a mounting plate (4) seated on an external surface (5)
of the hub, wherein the blades are held to the hub by first and
second axially-spaced clamping rings (9, 10),

wherein the first clamping ring (9) has a locating wall (36)
to engage the hub (1), and the locating wall (36) has a polygonal
aperture (37).

14. A blade hub assembly comprising a hub (1) to mount on
a shaft (2) and a plurality of radially-extending propeller blades (3)

each having a mounting plate (4) seated on an external surface (5)
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of the hub, wherein the blades are held to the hub by first and
second axially-spaced clamping rings (9, 10), in which the
mounting plates have outer bearing surfaces (20, 21) at opposite
ends, and the first and second clamping rings (9, 10) have
respective collars (11, 12) to engage said outer bearing surfaces
(20, 21),

wherein the axial length of the collar (12) of the second
clamping ring (10) and the corresponding outer bearing surface
(21) is shorter than the axial length of the collar (11) of the first
clamping ring (9) and the corresponding outer bearing surface
(20).

15. A blade hub assembly comprising a hub (1) to mount on
a shaft (2) and a plurality of radially-extending propeller blades (3)
each having a mounting plate (4) seated on an external surface (5)
of the hub, wherein the blades are held to the hub by first and
second axially-spaced clamping rings (9, 10),

wherein the propeller blades (3) and mounting plates (4)
are of softer material than the hub (1) and the clamping rings (9,
10).
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additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

2-5, 12, 13(completely); 1(partially)

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 2-5, 12, 13(completely); 1(partially)

A blade hub assembly with a first clamping ring which has a

locating wall to engage a hub, and the locating wall has a
polygonal aperture.

2. claims: 6-8, 1l4(completely); 1(partially)

A blade hub assembly with mounting plates having outer
bearing surfaces at opposite ends, first and second clamping
rings having respective collars to engage the outer bearing
surfaces, and wherein the axial length of the collar of the
second clamping ring and the corresponding outer bearing
surface is shorter than the axial length of the collar of

the first clamping ring and the corresponding outer bearing
surface.

3. claims: 9, 10(completely); 1(partially)

A blade hub assembly wherein mounting plates are secured to

the hub by fixing elements located at one end only of the
mounting plates.

4. claims: 11, 15(completely); 1(partially)

A blade hub assembly wherein propeller blades and mounting
plates are of softer material than a hub and clamping rings.
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DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

DE 10 2015 117520 B3 (SCHOTTEL HYDRO GMBH
[DE]) 2 March 2017 (2017-03-02)

figures 2,3

US 6 139 277 A (LOPATINSKY EDWARD [US])
31 October 2000 (2000-10-31)

figures 6-9

DE 298 11 554 Ul (LIN YEUN JUNN [TW])

24 September 1998 (1998-09-24)

figures 1-3

1
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Patent document Publication Patent family Publication
cited in search report date member(s) date
GB 352782 A 16-07-1931  NONE
GB 2526302 A 25-11-2015  NONE
EP 2484583 Al 08-08-2012 CN 102630207 A 08-08-2012
EP 2484583 Al 08-08-2012
ES 1071369 U 18-02-2010
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DE 102015117520 B3 02-03-2017 CA 2943678 Al 15-04-2017
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