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Description
TECHNICAL FIELD

[0001] Present invention relates to a marine vessel
propeller comprising an even number of blades such as
4, 6, 8, which can be mounted or demounted to a hub
made of two parts each having the half of the blades.
The blades can be rigidly connected to each other by
means of connecting members.

BACKGROUND OF INVENTION

[0002] Propulsion required forthe movementof marine
vessels sailing afloat such as boats, ships and under wa-
ter such as submarines is provided by propellers. Pro-
pellers, in general, consist of a central hub and plurality
of blades combined with the hub. The surfaces of the
propeller blades are generally helicoidal and the flowing
water is caught by the leading edge of the blade and
compressed on the helicoidal surface to form a pressure
and then it accelerates over the blade and leaves from
the trailing edge. The course of the fluid on blade surface,
and hence the water compression on blade surface affect
the amount of thrust to be obtained.

[0003] Propellers are conventionally cast in one piece
and produced after being machined. In other words, the
blades are integrally produced with the hub. This struc-
ture has some disadvantages: For example, blades, in
general, are not allowed to overlap for the removal of the
propellers from the cast mold, and for the surface ma-
chining after molding; and therefore such blades can get
slightly higher than surface arearatio 1:1, generally being
under value of 1 (e.g. 0,950). Another disadvantage of
the known propellers is that in case one of the blades is
damaged due to mechanical fatigue, external impacts,
or some ther reasons, the entire propeller needs to be
replaced. Moreover, in order to obtain a maximum thrust
from the blades which are radially aligned around the
hub, the blades need to be provided all through the hub
thickness (in other words in the direction of hub depth).
Manufacturing cost of such a structure of a complicated
geometry increases, because it requires a detailed plan-
ning during and before the operation; huge counter and
machine tracks are needed so as to cover the size of
whole propeller.

[0004] In order to overcome the abovementioned
drawbacks, propellers having demountable blades have
been introduced. Such propellers are known to have
some certain disadvantages such as having non-uni-
formly shaped blades. For example, each blade is likely
to have different mass from one another when they are
produced by casting which is widely-used in blade pro-
duction. This would inevitably lead to a decrease in thrust
performance of the propeller. In fact, the material discon-
tinuity that may occur inside the blade material during
casting of the blade or the fact that the blade form cannot
be always obtained in its same perfectness cause a bal-

10

15

20

25

30

35

40

45

50

55

ance problem in the propeller. On the other hand, the
connection of each blade to the hub may not be of the
desired rigidity. For example, the blade-hub connection
loses its rigidity because of the vibrations emerging in
time, and therefore the blade-to-hub connection weak-
ens and the propeller balance is negatively affected, as
a result of which the thrust performance decreases. JP-
5-56-167593-A discloses the preamble of claim 1.

SUMMARY OF INVENTION

[0005] The object of the presentinvention is to provide
a propeller which has an increased performance and
which can be produced relatively easily.

[0006] In accordance with this object, the present in-
vention relates to a propeller comprising a cylindrical hub
rotatable about an axis and a plurality of blades provided
radially around the hub, wherein the hub is made up of
a first part and a second part mounted to the first partin
the axial direction, wherein the first part comprises a plu-
rality of housings each having a relatively short space
and arelatively long space, the housings provided circu-
larly around the rotation axis; the second part comprises
a plurality of protrusions each having a relatively short
extension and a relatively long extension, the protrusions
provided circularly around the rotation axis, and wherein
the first part is rigidly mounted to the second part by a
plurality of connecting members.

[0007] According to a preferred embodiment of the
present invention, each hub part is integrally produced
with its blades. The housings of the first hub part extend
from the surface where the first hub part is mounted to
the second hub partin a way that they are located around
the axis of the first hub partin an axial manner. Likewise,
the protrusions of the second hub part extend from the
surface where the second hub part is mounted to the first
hub part in a way that they are located around the axis
of the second hub part in an axial manner. When the hub
parts are combined with each other, the relatively long
and relatively short extensions of each protrusion are fit-
ted into the relatively long and relatively short spaces of
each housing respectively. The relatively short and rel-
atively long spaces forming each housing, and likewise
the relatively short and relatively long extensions forming
each protrusion are collaterally located. Therefore, while
the first hub and the second hub are being combined, it
is possible to fix one hub by rotating it slightly with respect
to the other. Otherwise, it is not possible to fix one hub
part without rotating it slightly with respect to the other
one, as the blades will clash.

[0008] Therefore, it becomes possible to produce pro-
pellers having bigger surface area ratio.

[0009] The connection of the hub parts with each other
is provided by means of preferably bolts and nuts. There-
fore holes are provided around the rotation axis of the
hub parts, all through the hub thickness.
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BRIEF DESCRIPTION OF FIGURES

[0010] In order for the present invention to be under-
stood best with its main structure and the additional ele-
ments, it should be evaluated together with the figures
described below.

Figure 1 shows the perspective view of the propeller
according to the present invention in mounted posi-
tion.

Figure 2 shows the perspective view of the parts
making up of the propeller hub before they are com-
bined.

Figure 3 shows the perspective view of the parts
making up of the propeller hub before they are com-
bined.

Figure 4 shows the perspective view of the propeller
parts when they get closer to each other according
to position in Figure 3.

Figure 5 shows another perspective view of the parts
making up of the propeller hub before they are com-
bined.

Figure 6 shows an exploded perspective view of the
parts making up of the propeller hub.

Figure 7 shows a perspective view of the parts mak-
ing up of the propeller hub before they are combined
without the propeller blades.

Figure 8 shows a perspective view of the parts mak-
ing up of the propeller hub before they are combined
without the propeller blades.

Figure 9 shows a perspective view of the parts mak-
ing up of the propeller hub before they are combined
without the propeller blades.

Figure 10 shows a perspective view of the parts mak-
ing up of the propeller hub after they are combined
without the propeller blades.

DETAILED DESCRIPTION OF INVENTION

[0011] Asitis shown in Figure 1, the present invention
comprises a propeller (1) to be used in moving a marine
vessel in the sea, a hub (2) of cylindrical form rotatable
about a rotation axis, and blades (4) which are arranged
radially around the hub (2). There is provided a shaft-
fitting opening (15) at the center of the hub (2). A shaft
connected to the marine vessel motor from one end is
inserted in the opening (15).

[0012] The hub (2) comprises a first hub part (2.1) and
a second hub part (2.2) which can be connected to the
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first hub part (2.1). Each hub part (2.1, 2.2) comprises a
plurality of blades (4) which are produced preferably in
one-piece form with the respective hub part. When the
hub parts (2.1, 2.2) are mounted to one another, the
number of propeller blades reaches to an even number
such as 4, 6, 8.

[0013] The hub parts (2.1, 2.2) are mounted to one
another by getting axially one closer to another. However,
as it will be described in detail in the following, one of the
hub parts is rotated slightly with respect to the other dur-
ing the mounting process. The first hub part (2.1) com-
prises a plurality of housings (7) comprising one relatively
short space (5) and one relatively long space (6) which
are provided around the axis of the hub circularly. The
housings (7) of the first hub part (2.1) extend axially from
the surfaces (13) where the first hub part (2.1) and the
second hub part (2.2) are connected, and the housings
(7) being located around the first hub part (2.1). The rel-
atively short space (5) and the relatively long space (6)
forming each housing (7) extend collaterally.

[0014] The second hub part (2.2) comprises a plurality
of protrusions (10) each having a relatively short exten-
sion (8) and a relatively long extension (9), which are
provided circularly around the axis of the hub. The pro-
trusions (10) of the second hub part (2.2) extend axially
from the surfaces (14) where the second hub part (2.2)
is combined with the first hub part (2.1), and the protru-
sions (10) being located around the axis of the second
hub part (2.2). The relatively short extension (8) and the
relatively long extension (9) forming each protrusion (10)
extend collaterally. The contour of the inner surface of
the housings (7) isin a perfect conformity with the contour
of the outer surface of the protrusions (10); and when the
hub parts (2.2, 2.1) are mounted to one another, the pro-
trusions (10) are thoroughly fitted into the housings (7).
[0015] As the blades (4) are connected to the hub (2)
beginning from one end thereof to the other end through
the hub (2) thickness, it is not possible for the first hub
part (2.1) to be mounted to the second hub part (2.2) by
only moving axially the first hub part (2.1); as otherwise
the blades (4) of the first hub part (2.1) and the second
hub part (2.2) will clash. Therefore, the hub parts (2.1,
2.2) are sometimes moved axially and sometimes rotated
towards each other while they are being combined. In
order to assure that, the spaces (5,6) of each housing
(7) are formed as short and long, and the extensions (8,9)
to be fitted into the spaces (5,6) are also formed as short
and long.

[0016] In order to combine the hub parts (2.1, 2.2), a
relatively long extension (9) of the second hub part (2.2)
is aligned to a relatively short space (5) of the first hub
part (2.1) in the axial direction; and then the second hub
part (2.2) is moved towards the first hub part (2.1) in the
axial direction, and therefore the relatively long extension
(9) ofthe second hub part (2.2) tries tofitinto the relatively
short space (5) on the first hub part (2.1). The other long
extensions (9) of the second hub part (2.2) start to fit into
the other short spaces (5) on the first hub part (2.1), be-
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cause the protrusions (10) on the second hub part (2.2)
and the housings (7) on the first hub part (2.1) have an-
gularly synchronized positions about the rotational axis
of the hub; and the number of protrusions (10) and hous-
ings (7) are the same. According to a preferred embod-
iment of the present invention, the number of dents (10)
is same with the number of blades on the second hub
part (2.2), and likewise the number of housings (7) is
same with the number of blades on the first hub part (2.1).
[0017] Depending on the blade angle and external ge-
ometry of the blades (4), while the second hub part (2.2)
is being moved towards the first hub part (2.1) in the axial
direction, sometimes it needs to be rotated, otherwise
the blades (4) of the second hub part (2.2) clash with the
blades (4) of the first hub part (2.1). This rotational move-
ment is performed towards the direction where the long
extension (9) of the second hub part (2.2) is located into
the relevant long space (6) on the first hub part (2.1).
Therefore, in this case, the relatively short extension (8)
of the second hub part (2.2) rotates towards the direction
where the relevant short space (5) on the first hub part
(2.1) is located and therefore a sufficient axial gap is pro-
vided between the blades (4), and then the second hub
part (2.2) is again moved towards the first hub part (2.1)
in the axial direction. These axial and rotational move-
ments are continued until the relatively long extension
(9) of the second hub part (2.2) is fitted into the corre-
sponding long space (6) on the first hub part (2.1) and
the relatively short extension (8) of the second hub part
(2.2) is fitted properly into the corresponding relatively
short space (5) on the first hub part (2.1).

[0018] The relatively short extension (8) and the rela-
tively long extension (9) together define a step-like form,
and likewise the relatively short space (5) and the rela-
tively long space (6) together define a step-like form
which provides an advantageous structure for the hub
parts (2.1, 2.2) to be combined with each other more
rigidly. Because the step-like form defines the connection
surfaces (13, 14) of the hub parts (2.1, 2.2) which are
orthogonal to the hub rotational axis, and holes (12) for
connecting members are formed which extend through
the hub (2) running from the connection surfaces (13, 14)
of each hub part (2.1, 2.2). In other words, the holes (12)
are formed through both the first hub part (2.1) and the
second hub part (2.2); and when the first hub part (2.1)
is combined with the second hub part (2.2), this is aligned
with the holes (12). A connecting member (11) such as
a bold is located into each hole (12).

[0019] This connecting member (11) may be a stud
bolt, the body of which is cylindrical flat, with a screwed-
end and having a nut; and the mechanical rigidity of this
bolt connection is provided by means of a corresponding
nut (19). When the connecting member (11) operates
(for example when the bolt is tightened), a rigid connec-
tion is provided between the first hub part (2.1) and the
second hub part (2.2) with the high friction force gener-
ated on the connection surfaces (13,14) of the hub parts
(2.1, 2.2). On the other hand, the step-like form defines
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power transmission surfaces (18) around the hub (2) ax-
is, which extend through this axis and which are in contact
with each other. In addition to the above-mentioned fric-
tion force, by means of the power transmission surfaces
(18) which are in contact with each other, the power trans-
mission between the first hub part (2.1) and the second
hub part (2.2) is contributed.

[0020] After the connecting members (11) are fitted, a
conical hub case (16) is attached to the front part of the
propeller (1) facing the water, in a way that it will cover
the diameter of the hub; and this case (16) is fitted to the
hub (2) by means of bolts (20).

Claims

1. A propeller (1) comprising a cylindrical hub (2) rotat-
able about an axis; and a plurality of blades (4) pro-
vided radially around the hub (2), wherein the hub
(2) is made up of a first part (2.1) and a second part
(2.2) mounted to the first part (2.1) in the axial direc-
tion, characterized in that the first part (2.1) com-
prises a plurality of housings (7) each having a rel-
atively short space (5) and a relatively long space
(6), the housings (7) being provided circularly around
the rotation axis; the second part (2.2) comprises a
plurality of protrusions (10) each having a relatively
short extension (8) and a relatively long extension
(9), the protrusions (10) being provided circularly
around the rotation axis, and wherein the first part
(2.1) is rigidly mounted to the second part (2.2) by a
plurality of connecting members (11).

2. A propeller according to Claim 1, wherein the hous-
ings (7) of the first part (2.1) extend from a surface
(13, 14) where the first hub part (2.1) is mounted to
the second hub part (2.2) in a way that they are lo-
cated around the axis of the first hub part (2.1) in an
axial manner.

3. A propeller according to Claim 1, wherein the pro-
trusions (10) of the second part (2.2) extend from a
surface (13, 14) where the second part (2.2) is
mounted to the firstpart(2.1) ina way thatare located
around the axis of the second hub part (2.2) in an
axial manner.

4. A propeller according to Claim 1, wherein the rela-
tively short space (5) and the relatively long space
(6) forming each housing (7) are collaterally formed,
and the relatively short extension (8) and the rela-
tively long extension (9) forming each protrusion (10)
are collaterally formed.

5. Apropelleraccording to Claim 1, wherein each hous-
ing (7) has an inner surface contour and each pro-
trusion (10) has an outer surface contour, the inner
surface contour and the outer surface contour being
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formed to be properly fitted one another when the
hub parts (2.1, 2.2) are mounted to one another.

A propeller according to Claim 1, wherein the pro-
trusions (10) on the second part (2.2) and the hous-
ings (7) on the first part (2.1) have angularly synchro-
nized positions about the rotational axis of the hub.

Apropelleraccordingto Claim 1, wherein the number
of protrusions (10) is same with that of the blades on
the second part (2.2), and the number of housings
(7) is same with that of the blades on the first part
(2.1).

A propeller according to Claim 1, wherein the rela-
tively short extension (8) and the relatively long ex-
tension (9) together define a step-like form, and the
relatively short space (5) and the relatively long
space (6) together define a step-like form.

A propeller according to Claim 8, wherein the step-
like form comprises connection surfaces (13, 14) be-
ing orthogonal to the hub rotational axis, and power
transfer surfaces (18) extending around and through
the hub axis which are in contact with each other.

A propeller according to Claim 1, wherein the blades
(4) of the respective hub part (2.1,2.2) are integral
or one-piece with this corresponding hub part.

Patentanspriiche

1.

Ein Propeller (1) enthaltend eine zylindrische Nabe
(2) rotierbar um eine Achse; und eine Vielzahl von
Schaufelblattern (4) vorgesehen radial um die Nabe
(2), wobei die Nabe (2) zusammengesetzt ist aus
einem ersten Teil (2.1) und einem zweiten Teil (2.2)
montiertan dem ersten Teil (2.1) in der axialen Rich-
tung, dadurch gekennzeichnet, dass der erste Teil
(2.1) eine Vielzahl von Nischen (7) enthalt, jede weist
einen relativ kurzen Bereich (5) und einen relativ lan-
gen Bereich (6) auf, die Nischen (7) kreisférmig um
die Rotationsachse vorgesehen sind; der zweite Teil
(2.2) enthalt eine Vielzahl von Uberstanden (10), je-
de weist eine relativ kurze Verlangerung (8) und eine
relativ lange Verlangerung (9) auf, die Uberstiande
(10) kreisférmig um die Rotationsachse vorgesehen
sind; und wobei der erste Teil (2.1) an dem zweiten
Teil (2.2) durch eine Vielzahl von Verbindungsglie-
dern (11) starr montiert ist.

Ein Propeller gemafR Anspruch 1, wobei die Nischen
(7) des ersten Teils (2.1) aus einer Oberflache (13,
14) laufen, wo der erste Nabenteil (2.1) derart an
den zweiten Nabenteil (2.2) montiert ist, dass sie um
die Achse des ersten Nabenteils (2.1) in einer axia-
len Weise angeordnet sind.
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3.

10.

Ein Propeller gemaR Anspruch 1, wobei die Uber-
stéande (10) des zweiten Teils (2.2) aus einer Ober-
flache (13, 14) laufen, wo der zweite Teil (2.2) derart
an den ersten Nabenteil (2.1) montiert ist, dass sie
um die Achse des zweiten Nabenteils (2.2) in einer
axialen Weise angeordnet sind.

Ein Propeller gemafR Anspruch 1, wobei der relativ
kurze Bereich (5) und der relativ lange Bereich (6)
bildend jeweils eine Nische (7) kollateral ausgebildet
sind, und die relativ kurze Verlangerung (8) und die
relativ lange Verlangerung (9) bildend jeweils einen
Uberstand (10) kollateral ausgebildet sind.

Ein Propeller gemafR Anspruch 1, wobei jede Nische
(7) eine innere Oberflachenkontur hat und jeder
Uberstand (10) eine duRere Oberflachenkontur hat,
die innere Oberflachenkontur und die duRere Ober-
flachenkontur sind geeignet aneinander angepasst,
wenn die Nabenteile (2.1, 2.2) aneinander montiert
sind.

Ein Propeller gemaR Anspruch 1, wobei die Uber-
stéande (10) auf dem zweiten Teil (2.2) und die Ni-
schen (7) auf dem ersten Teil (2.1) winkelférmige
synchronisierte Positionen um die Rotationsachse
der Nabe aufweisen.

Ein Propeller gemaR Anspruch 1, wobei die Zahl der
Uberstande (10) gleich ist mit denen der Schaufel-
rader auf dem zweiten Teil (2.2), und die Zahl der
Nischen (7) gleich ist mit denen der Schaufelrader
auf dem ersten Teil (2.1).

Ein Propeller gemafl Anspruch 1, wobei die relativ
kurze Verlangerung (8) und die relativ lange Verlan-
gerung (9) zusammen eine stufenartige Form defi-
nieren, und der relativ kurze Bereich (5) und der re-
lativ lange Bereich (6) zusammen eine stufenartige
Form definieren.

Ein Propeller gemafR Anspruch 8, wobei die stufen-
artige Form Verbindungsoberflachen (13, 14) ortho-
gonal zu der Nabenrotationsachse enthalt, und Leis-
tungslibertragungsoberflachen (18) laufend um und
durch die Nabenachse, welche miteinander in Kon-
takt sind.

Ein Propeller gemaR Anspruch 1, wobei die Schau-
felrdder (4) des betreffenden Nabenteils (2.1, 2.2)
integral oder einteilig mit diesem korrespondieren-
den Nabenteil sind.

Revendications

1.

Hélice (1), comprenant un moyeu (2) cylindrique
tournant autour d’un axe ; et une pluralité de pales
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(4) prévues radialement autour du moyeu (2), le
moyeu (2) étant fait d'une premiére partie (2.1) et
d’'une deuxieme partie (2.2) montée sur la premiére
partie (2.1) dans la direction axiale, caractérisée en
ce que la premiére partie (2.1) comprend une plu-
ralité de logements (7) ayant chacun un espace (5)
relativement court et un espace (6) relativement
long, les logements (7) étant prévus circulairement
autour de I'axe de rotation ; la deuxiéme partie (2.2)
comprend une pluralité de saillies (10) ayant chacu-
ne un prolongement (8) relativement court et un pro-
longement (9) relativement long, les saillies (10)
étant prévues circulairement autour de I'axe de ro-
tation et la premiére partie (2.1) est montée rigide-
ment sur la deuxieme partie (2.2) par une pluralité
d’éléments (11) de liaison.

Hélice suivant la revendication 1, dans laquelle les
logements (7) de la premiére partie (2.1) s’étendent
a partir d’'une surface (13, 14) ou la premiére partie
(2.1) est montée sur la deuxieme partie (2.2) du
moyeu, de maniére a ce qu’ils soient placés autour
de I'axe de la premiére partie (2.1) du moyeu d’'une
maniére axiale.

Hélice suivant la revendication 1, dans laquelle les
saillies (10) de la deuxieme partie (2.2) s’étendent a
partir d’'une surface (13, 14) ou la deuxiéme partie
(2.2) est montée sur la premiére partie (2.1) de ma-
niére a ce qu’elles soient placées autour de I'axe de
la deuxieme partie (2.2) du moyeu d’'une maniére
axiale.

Hélice suivant la revendication 1, dans laquelle I'es-
pace (5) relativement court et I'espace (6) relative-
ment long sont formés collatéralement et le prolon-
gement (8) relativement court et le prolongement (9)
relativement long formant chaque saillie (10) sont
formés collatéralement.

Hélice suivant la revendication 1, dans laquelle cha-
que logement (7) a un contour de surface intérieure
et chaque saillie (10) a un contour de surface exté-
rieure, le contour de surface intérieure et le contour
de surface extérieure étant formés pour s’adapter
correctement I'un a l'autre, lorsque les parties (2.1,
2.2) sont montées I'une sur l'autre.

Hélice suivant la revendication 1, dans laquelle les
saillies (10) sur la deuxiéme partie (2.2) et les loge-
ments (7) sur la premiére partie (2.1) ont des posi-
tions synchronisées angulairement autour de I'axe
de rotation du moyeu.

Hélice suivant la revendication 1, dans laquelle le
nombre des saillies (10) est le méme que celui des
pales sur la deuxieme partie (2.2) et le nombre des
logements (7) est le méme que celui des pales sur
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10.

la premiere partie (2.1).

Hélice suivant la revendication 1, dans laquelle le
prolongement (8) relativement court et le prolonge-
ment (9) relativement long définissent ensemble une
forme analogue a un gradin et I'espace (5) relative-
ment court et I'espace (6) relativement long définis-
sent ensemble une forme analogue a un gradin.

Hélice suivant la revendication 8, dans laquelle la
forme analogue a un gradin comprend des surfaces
(13, 14) de liaison orthogonale a I'axe de rotation du
moyeu et des surfaces (18) de transfert de puissance
s’étendant autour et a travers I'axe du moyeu, qui
sont en contact 'une avec l'autre.

Hélice suivant la revendication 1, dans laquelle les
pales (4) de la partie (2.1, 2.2) de moyeu respective
viennent de matiére ou sont d’une piéce avec cette
partie correspondante du moyeu.
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Fig. 2
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Fig. 3

Fig. 4
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