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which can generate a large braking effect e.g. up to 50% reverse thrust. It
is a further preferred BACKGROUND OF THE INVENTION
object to provide a propellor which creates less (1) Field of the Invention
turbulence, the propellor producing a convergent This  invention  relates
to  propellors for    5    cone of thrust. watercraft. The term
"propellors" shall also          It is a still further preferred object to
provide a include marine screws and like propulsion units.     propellor
which can provide a higher vessel speed for a given propellor speed. (2)
Prior Art                                ther preferred objects of the
present invention Conventional propellors have two or more   10   will
become apparent from the following descrip- blades fitted to a hub and set
at a pitch angle      tion. selected as most appropriate for the intended
In one aspect the present invention resides in a application. The
propellors produce a divergent      propellor for watercraft including a
propellor for cone of thrust which reduces their efficiency, as
watercraft including: the thrust is dissipated in the surrounding water
15  a hub connectable to a drive shaft; and and they also produce a
"cocktail" or "rooster-        a plurality of blades attached to the hub
each tail" spray above the waterline, especially at       blade having a
leading portion, a central portion higher speeds, indicating that potential
thrust      and a trailing portion, wherein: energy has been wasted. The
divergent coning           the line of junction between at least the
central effect has been partially eliminated by producing    20   and
trailing portions of the blades with the hub is shrouded or ringed
propellors but these generate     of increasing pitch axially along the
hub; increased turbulence and suffer increased drag.        the leading
portion of each blade is inclined Finally, the known propellors produce
very little, if  forwardly relative to the radial axis of the hub; any,
reverse thrust which can be used to reverse       the trailing portion of
each blade is inclined or brake the vessel to which the propellors are   25
rearwardly relative to the radial axis of the hub; fitted.
the  central portion  extends substantially Various types of propellors
have been pro-         radially to the hub; and posed. For example,
US-A-2,087,243 (Caldwell)          the blades are substantially
co-extensive along discloses a propellor of convergent radial height    the
length of the hub and are disposed in rela- along the propellor, where the
forward portion of   30   tively inverted overlapping relationship wherein
each blade is forwardly inclined and the rearward    the leading portion of
one blade partially overlaps portion is rearwardly inclined and where the
line    the trailing portion of the other blade to form a of junction of
the blade with the hub is "a regular  divergent throat between the blades
along the spiral of a given pitch, the peripheral pitch of the  propellor
to prevent the propellor from choking blade being greater than that of the
junction line".   35    with water. United Kingdom  Patent GB-A-8568 of
1909               Preferably the pitch of the blades increases (Marks)
discloses a propellor where the peri-         axially along the propellor
from the central por- pheral pitch of the blade increases along the
tion to the trailing portion of the blades. propellor and the radial height
of the blade           Preferably also, the radial height of the blades
increases in height along the propellor.       40   increases from the
leading portion to a maximum In GB-A-16573 (Stevenson-1910), there is
radial height at the central portion and then disclosed a screw propeller
with blades which are    decreases to the trailing portion. connected to a
shaft, their places being at an         Advantageously, the central portion
of the angle of about [err] to the shaft axis. The trailing   blade
commences 70-110 of rotation after the edges of the blades are situated
some distance aft   45   leading edge of the blades. of the point of
connection of the blades to the        Also, in side view, the leading
portion of each shaft. The point of each blade which enters or cuts  blade
can have the configuration of an aerofoil the water, is formed with a thin
cutting edge and    and the trailing portion a cross-section with the the
tailing edge part of each blade which emits      configuration of an
aerofoil to generate low the water, is slightly bent, curved or rounded.
50    pressure areas in the water and, hence, draw Each blade commences at
the shaft, where its         water into the propellor. connection thereto
is strengthened, and curves         Another aspect of the invention
provides a round to a point diametrically opposite with a       propellor
for watercraft including: portion being cut away to leave an open space,
a hub connectable to a drive shaft; thereby allowing water to travel along
the blade   55  a plurality of blades attached to the hub, each surface and
through the space, leaving it clean to   blade having a leading portion,
central portion run along the shaft.                                 and
trailing portion wherein: Even these propellors have not proved satisfac-
the leading portion of each blade is inclined tory in overcoming the
problems with the known      forwardly relative to the radial axis of the
hub and propellors discussed above.                    60   leads
progressively into the central portion which It is an object of the present
invention to        is substantially radial to the hub and then into the
provide a propellor which generates greater          trailing portion which
is inclined rearwardly rela- thrust than a conventional propellor of
similar      tive to the radial axis of the hub; dimensions.
the peripheral pitch of the blades increases It is a preferred object to
provide a propellor   65   axially along the hub from the leading portion
to 2    



3               EP 0 200 749  B1                    4 the trailing portion
and the radial height of the     side view of a high speed aerofoil to
generate a blades increases along the hub from the leading      low
pressure area on the front face of that portion portion to the trailing
portion;                     of the blade, that low pressure area being
adja- the leading and trailing portions both have         cent to, and
downstream of the low pressure area cross-sections  having  the
configuration  of    5    generated on the rear face of the leading portion
aerofoils to generate low pressure areas in the       13 of the other
blade. water to draw the water into the propellor;            The pitch of
the line of junction 16 of the blades the line of junction of at least the
central and    12 to the hub 11 increases along the hub, at least trailing
portions of the blades with the hub is of    from the central portion 14 to
the trailing portion increasing pitch axially along the hub;         10
15 e.g. over the range of 70-110 rotation to [err] the blades are
substantially co-extensive along     rotation to form a divergent "throat"
between the the length of the hub and are disposed so as to       blades
along the propellor. form a divergent throat between the blades; and
In various tests, it has been found that the the aerofoil on the leading
portion of the blade    propellor produces a convergent cone of thrust, is
on the opposite side of the blade to the aerofoil   15    with very little
spray even at high speeds, and that on the trailing portion of the blade,
the aerofoil on  the propellor produces greater thrust than con- the
leading portion operating to generate a low       ventional propellors of
the same diameter. (On pressure area in the inlet to the divergent throat
one test, a 40cm. diameter propellor of the formed between the blades and
the aerofoil on         present invention was fitted to a vessel in
replace- the trailing portion operating to generate a low    20    ment for
a damaged 63cm. propellor on the pressure area at the outlet of the
divergent throat.  vessel and developed approximately the same To enable
the invention to be fully understood,     thrust). It is believed that the
improved perform- a preferred embodiment will now be described
ance of the propellors of the present invention is with reference to the
accompanying drawings, in       due to the aerofoil configurations of the
blades which:                                          25   which tend to
"suck" the water into the propellor Figure 1 is a side view of the
propellor;          while the divergent "throat" between the blades, Figure
2 is a rear end view of the propellor,       due to the increase in pitch
of the line of junction parts being shown in dashed lines for clarity;
of the blades to the hub, prevents the propellor Figure 3 is a plan view of
a blade cut out from a  from "choking". plate before fabrication; and
30     The low  pressure areas generated by the Figures 4 to 9 are
respective sectional views of a  aerofoil configurations of the blades at
the "inlet" blade taken on lines 4-4 to 9-9 respectively on      and
"outlet" to the divergent throat assist in Figure 2.
drawing the water through the propellor. The propellor 10 has a hub 11
which may be            In addition to the increased forward thrust, the
engaged directly to the drive shaft of a vessel or   35    propellors in
test have demonstrated a reverse be fitted with a splined driving hub for
engage-     thrust which is upto 50% of the forward thrust. ment with the
drive shaft.                           This reverse thrust is much greater
than that A pair of blades 12 are provided around the hub    found with
conventional propellors which often 11 for approximately 220 of rotation
and each       have reverse thrusts in the range of 0%-10% of blade has a
leading portion 13, central or inter-   40   theforward thrust. It is
believed thatthe improved mediate portion 14 and a trailing portion 15. The
reverse thrust is due to the aerofoil configuration leading portion 13 of
each blade has a curved         of the blades which also create the low
pressure leading edge of increasing peripheral height, the    areas within
the propellors when in reverse. leading edge being relatively "blunt"
compared         The propellors may be cast to the desired shape with the
tapered leading edge of conventional   45    or may be fabricated, with the
blades formed propellors. The leading portion is forwardly         from a
sheet of steel or aluminium. inclined relative to the hub (see FIGS. 4 and
5) and   To enable the fabrication of the propellor to be is curved to have
the configuration of a aerofoil to  readily understood, reference is now
made to FIG. create a low pressure area on the surface of that     3.
portion of the blade.                          so      An annular piece of
metal is cut out, with an The central portion 14 of the propellor com-
outer radius 17 substantially equal to the maxi- mences at approximately
70-90 rotation of the        mum radial height of the blade (in the central
blade and attains the maximum radial height of        portion 14) and an
inner radius 18 just greater the blade at approximately 90-110 of rotation.
than the outer radius of the hub ll The central portion 14 progressively
changes in   55   A portion of the sheet is removed to leave a inclination
relative to the hub from forwardly        blade of approximately 220
rotation about the inclined (see FIG. 5), to substantially radial to the
hub. At approximately [err]from the leading edge hub (see FIG. 6), to
rearwardly inclined (see FIG.    (i.e. at point 19), the inner radius of
the sheet is 7).                                                  increased
progressively from the central portion The radial height of the blade
progressively   60   14 to the trailing portion 15 where the effective
decreases from  the central portion 14 to the        inner radius 18a is
determined by the formula trailing portion 15, the latter portion of the
blade being rearwardly inclined relative to the hub (as shown in FIGS. 8
and 9). The trailing portion 15 has a configuration in   65 3    
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the water i.e. the stern rides higher in the b
water. R = r + a                               5. In sharp turns, the craft
tends to heel over like [err]                        an aircraft and the
stern does not tend to skid out. 5      6. If the engine is shut off, a
strong braking effect where
is noted and in reverse, powerful reverse thrust is r = inner radius for
body portion (indicated by     obtained (and water may be drawn over the
line 18)                                        transom as the craft is
reversed). R = effective inner radius of the central, and       7. The
"cocktail" effect is reduced or minimised trailing portions (indicated by
line 18a)  10   and the water behind the propellor appears to be a = radius
increase ratio.                          "solid" with little wash. b = the
angular distance from the trailing edge      8. It is observed that the
water appears to be less the angular distance from point 19 to      moving
before it enters the propellor as though it the leading edge (e.g. [err]
is being sucked into the propellor, possibly due to c = angle factor (e.g.
40-[err]                15   the aerofoil like portions of the blades. For
example                                            9. The "blunt"
peripheral edge of the blades is less liable to damage by chipping or
breaking b                         when striking rocks or other submerged
objects. R = r + 1.6(-)                          The specific configuration
of the propellor e.g. 45                   20    number, shape, diameter,
length, pitch and incli- nation of the blades can be selected to suit the
Therefore, at the trailing edge of the [err] blade,  particular intended
application. Various changes and modifications may be 130
made to the embodiments described without R = r + 1.6(-)
25    departing from the scope of the present invention 45
as defined in the appended claims. At the trailing edge, the effective
inner radius R is  Claims approximately 4-45mm. greater than the radius of
the leading portion where the effective radius is   30  1. A propellor (10)
for watercraft including: increased by approximately 1.6mm. (1/16 inch) for
a hub (11) connectable to a drive shaft: and each 45 around the hub from
point 19.                 a pluralityof blades (12) attachedto the hub
(11), The central portion 14 is attached to the hub 11    each blade (12)
having a leading portion (13), a and the blade 12 is progressively wound
around        central portion (14) and a trailing portion (15), the hub
towards the trailing edge. As the effective    35   wherein: inner radius R
is increased relative to the outer      the line of junction (16) between
at least the radius of the hub 11, the blade must be pulled       central
and trailing portions (14,15) of the blades rearwardly to draw the blade
into engagement          (12) with the hub (11) is of increasing pitch
axially with the hub. This increases the pitch of the line of  along the
hub (11); junction of the blade with the hub, while simul-   40  the
leading portion (13) of each blade (12) is taneously reducing the
peripheral height of the      inclined forwardly relative to the radial
axis of the blade, increasing the peripheral pitch of the blade   hub (11);
and causing the rearward inclination of the blade      the trailing portion
(15) of each blade (12) is to be increased towards the trailing edge (see
inclined rearwardly relative tothe radial axis of the FIGS. 6-9). The
leading portion of the blade is   45    hub (11): then attached to the hub
and the blade is bent         the central portion (14) extends
substantially forwardly to enable the tip of the leading edge to   radially
to the hub (11); and be attached to the hub. The forward inclination of
the blades (12) are substantially co-extensive the blade is shown in FIGS.
4 and 5.                  alongthelengthofthehub(11)andaredisposedin
Comparative tests using conventional prop-   so   relatively  inverted,
overlapping  relationship ellors and propellors of the present invention of
wherein the leading portion (13) of one blade (12) the same marine engines
have noted the following      partially overlaps the trailing portion (15)
of the improvements in the propellors of the present         other blade
(12) to form  a divergent throat invention:
between the blades (12) along the propellor (10) to 1. When the throttle is
pushed fully open, the    55   prevent the propellor (10) from  choking
with present propellor does not "race" but drives the     water. watercraft
as it runs upto full speed and it achieves   2. A propellor(10) asclaimed
in Claim 1 wherein: fullspeedinapproximatelytwo-thirdsthedistance
the pitch of the blades (12) increases axially the craft is driven by the
conventional propellor.    along the propellor (10) from the central
portion 2. The maximum speed of the watercraft may be    60   (14) to the
trailing portion (15) of the blades (12). 10-30% higher.
3. A propellor as claimed in Claim 1 or Claim 2 3. In rough water, the
propellor does not tend to   wherein. come out of the water and does not
tend to             the radial height of the blades (12) increases overrun.
from the leading portion (13) to a maximum radial 4. At speed, the
watercraft tends to plane flatter   65   height at the central portion (14)
and then 4    
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the water i.e. the stern rides higher in the b
water. R = r + a       [err]                            5. In sharp turns,
the craft tends to heel over like an aircraft and the stern does not tend
to skid out. 5      6. If the engine is shut off, a strong braking effect
where                                                is noted and in
reverse, powerful reverse thrust is r  inner radius for body portion
(indicated by     obtained (and water may be drawn over the line 18)
transom as the craft is reversed). R = effective inner radius of the
central and        7. The "cocktail" effect is reduced or minimised
trailing portions (indicated by line 18a)  10   and the water behind the
propellor appears to be a = radius increase ratio.
"solid" with little wash. b = the angular distance from the trailing edge
8. It is observed that the water appears to be less the angular distance
from point 19 to      moving before it enters the propellor as though it
the leading edge (e.g. [err]                    is being sucked into the
propellor, possibly due to c = angle factor (e.g. 40-[err]               15
the aerofoil like portions of the blades. For example
9. The "blunt" peripheral edge of the blades is less liable to damage by
chipping or breaking b                         when striking rocks or other
submerged objects. R = r + 1.6(-)                          The specific
configuration of the propellor e.g. 45                   20    number,
shape, diameter, length, pitch and incli- nation of the blades can be
selected to suit the Therefore, at the trailing edge of the [err] blade,
particular intended application. Various changes and modifications may be
130                        made to the embodiments described without R = r
+ 1.6(-)                  25    departing from the scope of the present
invention 45                         as defined in the appended claims.
Atthetrailing edge, the effective inner radius R is  Claims approximately
4-45mm. greater than the radius of the leading portion where the effective
radius is   30  1. A propellor (10) for watercraft including: increased by
approximately 1.6mm. (1/16 inch) for      a hub (11) connectable to a drive
shaft: and each [err] around the hub from point 19.                 a
pluralityof blades (12) attachedtothe hub (11), The central portion 14 is
attached to the hub 11   each blade (12) having a leading portion (13), a
and the blade 12 is progressively wound around       central portion (14)
and a trailing portion (15), the hub towards the trailing edge. As the
effective    35   wherein: inner radius R is increased relative to the
outer      the line of junction (16) between at least the radius of the hub
11, the blade must be pulled       central and trailing portions (14, 15)
of the blades rearwardly to draw the blade into engagement         (12)
with the hub (11) is of increasing pitch axially with the hub. This
increases the pitch of the line of  along the hub (11); junction of the
blade with the hub, while simul-   40  the leading portion (13) of each
blade (12) is taneously reducing the peripheral height of the      inclined
forwardly relative to the radial axis of the blade, increasing the
peripheral pitch of the blade  hub (11); and causing the rearward
inclination of the blade      the trailing portion (15) of each blade (12)
is to be increased towards the trailing edge (see       inclined rearwardly
relative to the radial axis of the FIGS. 6-9). The leading portion of the
blade is   45    hub (11) then attached to the hub and the blade is bent
the central portion (14) extends substantially forwardly to enable the tip
of the leading edge to   radially to the hub (11); and be attached to the
hub. The forward inclination of     the blades (12) are substantially
co-extensive the blade is shown in FIGS. 4 and 5.
alongthelengthofthehub(11)andaredisposed in Comparative tests using
conventional prop-   so   relatively  inverted, overlapping  relationship
ellors and propellors of the present invention of    wherein the leading
portion (13) of one blade (12) thesame marine engines have noted
thefollowing            partially overlaps the trailing portion (15) of the
improvements in the propellors of the present        other blade (12) to
form  a divergent throat invention:
between the blades (12) along the propellor (10) to 1. When the throttle is
pushed fully open, the    55    prevent the propellor (10) from  choking
with present propellor does not "race" but drives the     water. watercraft
as it runs upto full speed and it achieves  2. A propellor (10) asclaimed
in Claim 1 wherein: full speed in approximatelytwo-thirds the distance
the pitch of the blades (12) increases axially the craft is driven by the
conventional propellor.   along the propellor (10) from the central portion
2.The maximum speed ofthewatercraftmay be   so   (14) to the trailing
portion (15) of the blades (12). 10-30% higher.
3. A propellor as claimed in Claim 1 or Claim 2 3. In rough water, the
propellor does not tend to  wherein. come out of the water and does not
tend to             the radial height of the blades (12) increases overrun.
from the leading portion (13) to a maximum radial 4. At speed, the
watercraft tends to plane flatter   65   height at the central portion (14)
and then 4 1111111 11111111111 11 1111   



7               EP  0 200 749  B1                    8 decreases to the
trailing portion (15).              Abstr6mbereich (14, 15) der
Schraubenblitter 4. A propellor (10) as claimed in any one of       (12)
und der Nabe (11) axial uber die Nabe (11) Claims 1 to 3 wherein:
verlaufend eine zunehmende Steigung aufweist; the leading portion (13) of
each blade (12) has a  dal3 der Anstr6mbereich (13) eines jeden Schrau-
cross-section having the configuration of an    5    benblattes (12)
gegenOber der radialen Achse der aerofoil and the trailing portion (15) has
a cross-  Nabe (11) nach vorne geneigt ist; daI3 der section having the
configuration of an aerofoil to   Abstrdmbereich (15) eines jeden
Schraubenblat- generate low pressure areas in the water to draw     tes
(12) relativ zur radialen Achse der Nabe (11) the water into the propellor
(10).                   nach hinten geneigt ist; daB der Mittelabschnitt -*
. 5. A propellor as claimed in any one of Claims 1    to   (14) im
wesentlichen radial zur Nabe (11) verlauft; to 4 wherein:
und dal3 die Schraubenblatter (12) einen im the central portion (14)
commences 70-110 of      wesentlichen gleichf6rmigen Verlauf uber die
rotation after the leading edge of the blades.       Lange der Nabe (11)
nehmen und zueinander 6. A propellor (10) for watercraft including:
umgekehrt und Oberlappend angeordnet sind, a hub (11) connectable to a
drive shaft;     15   wobei der Anstrdmbereich (13) eines Schrauben- a
plurality of blades (12) attached to the hub     blattes (12) den
Abstrombereich (15) des anderen (11), each blade (12) having a leading
portion (13),  Schraubenblattes (12) teilweise Oberlappt, so das central
portion (14) and trailing portion (15)       Ober die Lange der Schraube
(10) hinweg ein wherein:
divergierender Kanalabschnitt zwischen  den the leading portion (13) of
each blade (12) is   20    Schraubenblattern (12) entsteht, welcher das
inclined forwardly relative to the radial axis of the  Abwurgen (choking)
der Schraube (10) durch hub (11) and leads progressively into the central
Wasser verhindert. portion (14) which is substantially radial to the
2. Schraube (10) gem9 Anspruch 1, dadurch hub (11) and then into the
trailing portion (15)     gekennzeichnet,dal3dieSteigung derSchrauben-
which is inclined rearwardly relative to the radial   25   blatter (12)
Ober die Achse der Schraube (10) axis of the hub (11),
hinweg  vom  Mittelabschnitt (14) bis zum the peripheral pitch of the
blades (12) increases  Abstr6mbereich (15) der Schraubenblatter (12)
axially along the hub (11) from the leading portion  zunimmt. (13) to the
trailing portion (15) and the radial       3. Schraube (10) gemail Anspruch
1 oder 2, height of the blades (12) increases along the hub    30   dadurch
gekennzeichnet, dal3 die radiale H6he (11) from the leading portion (13) to
the trailing   der Schraubenblitter (12) sich von dem Anstrom- portion
(15);                                        bereich (13) ausgehend bis zu
einer maximalen the leading and trailing portions (13, 15) both    radialen
H6he am Mittelabschnitt (14) vergr6ssert have cross-sections having the
configuration of      und sodann zum Abstrombereich (15) hin wieder
aerofoils to generate low pressure areas in the    35   verringert. water
to draw the water into the propellor (10);       4. Schraube (10) gemiB den
vorstehehenden the line of junction (16) of at least the central
AnsprOchen 1 bis 3, dadurch gekennzeichnet, dal and trailing portions
(14,15) of the blades (12)     der Querschnitt des Anstrombereichs eines
jeden with the hub (11) is of increasing pitch axially     Schraubenblattes
(12) tragflugelartig ausgebildet along the hub (11);
40   ist und der Querschnitt des Abstr6mbereichs (15) the blades (12) are
substantially co-extensive     tragflugelartig ausgebildet ist, um
Niederdruck- along the length of the hub (11) and are disposed    zonen im
Wasser zu schaffen, um somit Wasser in so as to form a divergent throat
between the         die Schraube (10) einzuziehen. blades (12); and
5. Schraube gemaB den vorstehenden Anspru- the aerofoil on the leading
portion (13) of the    45   chen 1 bis 4, dadurch gekennzeichnet, daB der
blade (12) is on the opposite side of the blade (12)  Mittelabschnitt (14)
70-110 hinter der Anstrom- to the aerofoil on the trailing portion (15) of
the  kante der Schraubenblitter beginnt. blade (12), the aerofoil on the
leading portion (13)   6. Schraube (10) fOr ein Wasserfahrzeug mit
operating to generate a low pressure area in the     einer Nabe (11) zur
Verbindung  mit einer inlet to the divergent throat formed between the
50   Antriebswelle und einer Mehrzahl an der Nabe blades (12) and the
aerofoil on the trailing portion  (11) befestiger Schraubenblatter (12),
jedes (15) operating to generate a low pressure area at    Schraubenblatt
mit einem Anstrombereich (13) the outlet of the divergent throat.
und einem Abstrdmbereich (15), dadurch gekenn- zeirhnet, daB der
Anstr6mbereich (13) eines PatentansprOche                                55
jecen Schraubenblattes (12) gegenuber der radia- ler Achse der Nabe (11)
nach vorne geneigt ist 1. Schraube (10) fOr ein Wasserfahrzeug mit
und progressiv in den Mittelabschnitt (14) hinein einer Nabe (11Y zur
Verbindung  mit einer            verlauft, der im wesentlichen radial zur
Nabe (11) Antriebswelle und einer Mehrzahl an der Nabe         ausgerichtet
ist, und sodann in den relativ zur (11) befestigter Schraubenblatter (12),
wobei   60   radialen Achse der Nabe (11) nach rOckwarts jedes
Schraubenblatt (12) einen Anstr6mbereich       geneigten Abstr6mbereich
(15) Gbergeht; daB die (13), einen  Mittelabschnitt (14) und  einen
Umfangssteigung der Schraubenblatter (12) Ober Abstrombereich (15)
aufweist, dadurch gekenn-        die Achse der Nabe (11) hinweg von dem
zeichnet, daG die Verbindungslinie (16) zwischen     Anstrombereich (13)
bis zum Abstrombereich (15) mindestens  dem   Mittelabschnitt und  dem
65   zunimmt und die radiale Hohe der Schraubenblat 1111111111111111   



9               EP  0 200 749  B1                    10
ter(12)entlangderNabe(11)vondemAnstrombe-            zone centrale (14)
vers la zone de fuite (15) des reich (13) zum Abstrombereich (15) zunimmt,
das      pales (12). sowohl Anstrom-alsauch Abstrombereich (13,15)
3. Helice (10) selon l'une des revendications 1 ou jeweils Querschnitt
aufweisen, die tragflugelartig   2, dans laquelle la cote radiale des pales
(12) va en ausgebildet sind, um Niederdruckzonen im Was-    5
augmentantapartirdelazoned'attaque(13),pour ser zu schaffen, um somit
Wasser in die Schraube     atteindre une valeur maximale a l'endroit de la
(10) einzuziehen; daB die Verbindungslinie (16)      zone centrale (14), et
pour diminuer ensuite en zwischen mindestens dem  Mittelabschnitt und
allant vers la zone de fuite (15). dem Abstrombereich (14, 16) der
SchraubenblAt-         4. Helice (10) selon l'une des revendications 1 a
ter (12) und der Nabe (11) axial Ober die Nabe (11)   10   3, dans laquelle
la zone d'attaque (13) de-chaque verlaufend eine zunehmende Steigung
aufweist;        pale (12) presente en coupe transversale un profil daB die
SchraubenblAtter (12) einen im wesent-       analogue A celui d'une aile
d'avion, et dans lichen gleichf6rmigen Verlauf Ober die Lange der
laquelle la zone de fuite (15) presente en coupe Nabe (11) nehmen und so
angeordnet sind, daR         transversale le profil d'une aile d'avion,
pour zwischen den SchraubenblAttern (12) ein divergie-   15   produire dans
l'eau des zones de depression afin render Kanalabschnitt gebildet ist; und
dag der      d'attirer l'eau dans l'helice (10). tragflugelartig
ausgebildete  Abschnitt  des          5. Helice selon l'une revendications
1 a 4, dans Anstr6mbereichs (13) des Schraubennblattes (12)      laquelle
la zone centrale (14) de chaque pale an  der  dem  tragflugelartig
ausgebildeten         commence a environ 70 A 1100 de rotation apres le
Abschnitt des Abstrombereichs (15) der Schrau-   20    bord d'attaque de
ladite pale. benblatter (12) entgegengesetzten Seite ligt,          6.
HMlice (10) pour embarcation, comportant un wobei der tragflugelartig
ausgebildete Abschnitt     moyeu (11) prevu pour etre relie A un arbre den
Anstrombereichs (13) dahingehend wirkt, daB      d'entrainement, et une
pluralite de pales (12) eine Zone niedrigen Drucks am Eintritt in den
fixees au moyen (11), chaque pale (12) presentant zwischen den
Schraubenblattern (12) ausgebilde-   25    une zone d'attaque (13), une
zone centrale (14) et ten Kanalabschnitt entsteht, wahrend der tragfl0-
une zone de fuite (15), dans laquelle: gelartig ausgebildete Abschnitt des
Abstr6mbe-         Ia zone d'attaque (13) de chaque pale (12) est reichs
(151 eine Zone niedrigen Drucks am Austritt   inclinee vers l'avant par
rapport A un axe radial du dieses Kanalabschnittes bewirkt.
moyeu (11), en evoluant progressivement vers la 30   forme de la zone
centrale (14) qui est sensiblement Revendications
radiate par rapport au moyen (11), et se raccorde a la zone de fuite (15)
qui est inclin6e vers l'arriere 1. Helice (10) pour embarcations,
comportant un    par rapport a un axe radial du moyeu (11); moyeu (11),
prevu. pour etre relie a un arbre          le pas peripheriquedes pales
(12) va en augmen- d'entrainement, et une pluralite de pales (12)   35
tant dans le sens axial le long du moyeu (11), en fixees au moyeu (11),
chaque pale (12) presentant    allant de la zone d'attaque (13) vers la
zone de fuite une zone d'attaque (13), une zone centrale (14) et   (15). et
la cote radiale des pales (12) va en une zone de fuite (15), dans laquelle:
augmentantdanslesensdelalongueurdumoyeu la ligne de raccordement (16) d'au
moins la zone   (11 ) en allant de la zone d'attaque (13) vers la zone
centrale (14) et la zone de fuite (15) des pales (12)   40   de fuite (15);
avec le moyeu (11) presente un pas qui va en           la zone d'attaque
(13) et la zone de fuite (15) croissantdanslesensaxial lelongdu moyeu (111;
presentent l'une et l'autre en coupe transversale la zone d'attaque (13) de
chaque pale (12) est     un profil analogue a celui d'une aile d'avion,
pour inclin6es vers I'avant par rapport a un axe radiale  cr6er des zones
de depression dans l'eau, afin du moyeu (11);
45    d'attiref l'eau dans l'helice (10); la zone de fuite (15) de chaque
pale (12) est        lalignederaccordement(16)d'aumoinsIazone
inclineeversI'arribreparrapportaunaxeradialdu        centrale (14) et la
ligne defuite (15) des pales (12) moyeu (11);
avec le moyeu (11) presente un pas qui va en la zone centrale (14) s'6tend
de maniere sensi-    croissant dans le sens axial le long du moyeu (11);
blement radiale par rapport au moyeu (11);     so      les pales (12)
couvrent sensiblement la mAme etdanslaquellelespales(12)couvrentsensible-
partie de la longueur du moyeu (11), en etant ment la mAime partie de la
longueur du moyeu (11)    dispos6es de maniere a former une gorge diver- et
sont disposees l'une par rapport a l'autre de     gente entre les pales
(12): maniere a se recouvrir mutuellement, la zone           et dans
laquelle le profil en aile d'avion de la d'attaque (13) de l'une des pales
(12) recouvrant   55   zoned'attaque(13)d'unepale(12)estsitueduc6te ainsi
partiellement la zone de fuite (15) de l'autre  oppose de la pale (12), par
rapport au profil en aile pale (12), en formant une gorge divergente entre
d'avion de la zone de fuite (15) de la pale (12), le
lespales(12)precitees,danslesensdelalongueur         profil de la zone
d'attaque (13) aant pour effet de de l'helice (10), pour eviter
l'engorgement de la    cr6er une depression A l'entree de la gorge diver-
circulation de l'eau dans lMhelice.            60   gente form6e entre les
pales (12), et le profil de la 2. Helice (10) selon la revendication 1,
dans      zone de fuite (15) ayant pour effet de creer une laquelle le pas
des pales (12) va en augmentant      depression a l'endroit de la sortie de
la gorge dans le sens axial de l'h6lice (10), en allant de la  divergente.
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