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mechanism.

@ A marine propeller includes a hub rotatable

about a longitudinal axis and having a plurality
of blades extending radially outwardly theref-
rom and pivotable about respective radial pivot
axes between a low pitch position and a high
pitch position. Each blade has a hydrodynamic
force characteristic which shifts the location of
the resultant hydrodynamic force on the blade
in a direction aiding up-pitching of the blade,
and increasing the up-pitching pivot moment
with decreasing angles of attack. A counterac-
tive hydrodynamic force generating area is pro-
vided on the negative pressure backside
surface of the blade and shifts the location of
the resultant hydrodynamic force on the
frontside surface forwardly with decreasing
angle of attack. The blade is pivoted by in-
creased water flow along the counteractive hy-
drodynamic force generating area  with
decreasing angles of attack, which increased
water flow generates a backside hydrodynamic
force on the blade at the counteractive hydro-
dynamic force generating area spaced from the
pivot axis by a moment arm provided by the
section of the blade between the pivot axis and
the counteractive hydrodynamic force generat-
ing area, such that the backside hydrodynamic
force acting on the moment arm pivots the
blade to an increased pitch position. The coun-
teractive hydrodynamic force generating area
on the backside surface at the rearward trailing
portion separates water flow along the backside
surface at high angles of attack, and re-attaches
water flow along the backside surface at low
angles of attack to change the backside surface
at the rearward trailing portion to a positive

Variable pitch marine propeller with hydrodynamic shifting and shift biasing and synchronizing

pressure area to generate the up-pitching
moment. A disc has a plurality of guide slots
each receiving and retaining a respective lever
arm extending rearwardly within the hub from a
respective blade. A biasing spring coaxial with
the longitudinal axis of rotation of the hub
biases the disc to in turn bias the lever arms and
blades to the low pitch position. The disc is a
generally flat planar plate-like member exten-
ding radially outwardly from the longitudinal
axis at the rear of the hub and includes a
preload mechanism accessible at the rear of the
hub for adjusting the bias. The disc restricts
movement of the lever arms along the guide
slots such that the lever arms can move only in
unison, which prevents blade flutter. Pivoting of
the blades is controlled by both a) movement of
the lever arms along the guide slots, and b)
arcuate movement of the guide slots as the disc
rotates about the longitudinal axis, such that
pivoting of each blade from its low pitch posi-
tion to its high pitch position requires both a)
movement of the respective lever arm along its
respective guide slot, and b) rotation of the disc
to arcuately move the guide slot.
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LACK OF UNITY OF INVENTION

The Search Division considers that the present Europsan patent application does not comply with the requirement of unity of
invention and relates to several inventions or groups of inventions,
namely:

1. Claims 1-9,18 : Controllable pitch propeller with
. special blade profile

2. Claims 10-17, 19 : Controllable pitch propeller with
biasing spring
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