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This invention relates to koats and propellers

therefor -and is directed particularly to .an im-

provement in screw itype propellers designed
especially for marine propulsion.
A primary object of the present invention is to

increase the efficiency of a propeller where the

shaft upon which it is mounted or its rotating
axis is at an angle to the movement of -the fluid

stream in which it is operating, by forming the

propeller blades in a novel manner with respect
to the angle of the propeller shaft to the hori-
zontal wiereby each blade of the propeller as it
enters the water or as it moves downwardly in
the water will assume or move into a position
substantially perpendicular t¢ the horizontal,

.which position is attained when the blade is at

the lowermeost position in its circle of rotation.

Another object of the invention is to increase
the efficiency of a propeller structure where the
axis of the shaft on which it is mounted or its
rotating axis is at an angle with respect to the
stream in which the propeller is turning, by giv-
ing to the propellor blades o rake angle with re~
spect to its rotation axis, which is approximately
the same angle as the angle of the propeller
shafi to the keel of the boat or:to the slip stream.

The invention will be best understood from a
consideration of the following detailed descrip-
tion taken in connection with the accompanying
drawing forming a part of the specification, with
the understanding, however, that the invention
is not to be limited to the exact details of con-
struction shown and described since obvious
modifications will cccur to a person skilled in the
art. :

In the drawing:

Figure 1 is a diagrammatic view illustrating
the propeller strusture of the present invention
and its relation to the horizontal bettom of the

boat and the siip stream in which the propeller |

works. -

Figure 2 is a view in elevation of a propsller
constructed in accordance with the invention.

Figure 3 is a view in plan of the same lcoking
forward on Figure 1.

Figure 4 is a true sectional view taken substan~
tially on the line 4-—4& of Pigure 3.

Figures 5, 6 and 7 are diagrammatic views illus-
trating the manner in which the propeller blads
pitch varies in the rotation of the blade, showing
particularly the angle of one blade with respect
to the slip stream on its downward movement and
the angle of the other blade with respect to the
slip stream on its upward movement.

‘Referring more particularly to the drawing the ¢
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numeral 8 in Tigure 1 generally designates the
lower portion of a koat, adjacent to the stern of
which is fixed to the ‘bottom on the center line
the strut 4 which carries the shaft bearing 2.

The numeral 3 designates a propeller shaft
which passes through the bearing and carries on
its. rear-end.a propeller eonstructed in accordance
with the present invention.

The propeller structure {4 is here :shown as
comprising the two identical blades {4a and t4b
and the hub portion 186.

Tach of the blades has a thick trailing edge (8«
and the symmetrically rounded leading edge 185,
A particular advantage of this thick trailing edge
$5q¢ which, as .shown in Figure 3, tapers or is oi
gradually decreasing thickness from the hub {8
outwardly to the tip of the blade, is that at its
junction with the hub.it provides a wide face in
which may be formed tapped holes {7 at opposite

;sides of the bere I8, into which holes may be

threaded studs of a puller device or headed studs
to lock in place the nut 18 by which the propelier
is secured to the end of the shaft 3. Such design
of the trailing edge gives a propeller structure of
greater strength and efficiency without increasing
the hub size.

The leading edge I5b is, as shown, of symmet-

rical contour and is of ‘gradually tapering and

transversely arcuate contour as illustrated in
Pigure 4. This tapering thin edge extends en-
tirely from the tip of the propsller to the hub.
In :addition to the form above described the
blades have a positive rake angle to the axis of
the ‘hub. This rake angle is -determined by the

angle of the axis -of rotation for the propeller
-shaft with respect to the bottom or keel line of

the hoat or $¢ the'line:of the slip stream, which

1ine is designated A-—A in Figure 1 and which for

purpose cof iliustration ‘is shown as generally
parallel to the bottem or keel'line of the boat and

‘to the horizontal. The -rake-angle is designated

B--Bin Figure 2. .
Figure ‘1 illustrates the assembly of the pro-

peller -and shaft under-a boat. In this assembly

view the arc r—zx designating the angle of the
shaft {3, or hub axis of the propeller, to the hori-
zontal or keel line, may be taken as approxi-
mately 15° although different boats have differ-
ent angles.. The line y—y is at right angle to the
axis of the shaft i3, or propeller hub.

The propeller structure generally designated 14
is diagrammatically shown in profile and the arc
2—= designates the positive rake angle which in
the present case is also 15° or in other words cor-
responds to the angle of the shaft i3 to the hori-
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zontal bottom of the boat or to the slip stream
line A—A if the same are parallel.

By reason of the fact that the rake angle of
each blade is the same or approximately the
same as the angle between the propeller shaft
and the bottom of the boat, the face of the pro-
peller blade which is in the lower position or at
the limit of its downward movement in its rotary
path, is substantially perpendicular to the slip
stream A—A and to the horizental while the
opposite blade, that is the blade which is at the
highest point of the rotary path is not.

Due to the disturbed water and vacuum bhe- '

hind the shaft and strut the blade at the top of
rotation is not as efficient as the blade at the
bottom of rotation which is in solid water, and
this invention brings the blade to a position to
exert a propelling force generally parallel to the
horizontal while the blade is in the most efficient
part of rotation.

In order to set forth or illustrate more clearly
how the effective angle of pitch with respect to
the slip stream or horizontal changes as the pro-
peller rotates reference will be had to the dia-
grammatic views forming Pigures 5, 6 and 7.

Fig. 8 shows the rear side of the propelier of
this invention which rotates cleckwise, as viewed
in this ficure and the line A—A represents the
plane of the slip stream or the horizontal. Thus
the blade id4q is moving upward and the blade
i85 downward and the blades are in a substan-
tially horizontal position. The pitch angle of the
blades is related to the propeller shaft angle with
respect to the bottom of the boat or to the hori-
zontal and where such shaft angle is fifteen
degrees, as shown, the piteh angle will be fifteen
degrees with respect to a plane perpendicular to
the axis of the propeller shaft.

By reason of this relationship between the
pitch angle and the shaft angle, the surface of
the blade {4a, as shown in Fig. 5, will be at sub-
stantially ninety degrees to the plane of the slip
stream or to the horizontal and at this point in
the path of rotation, will exert zero thrust. On
the other hand, the surface of blade {4 as shown
in Fig. 7, will be substantially one hundred tweniy
degrees to the plane of the slip stream or the
herizontal and will be exerting substantial thrust.
in other words, due to the relationship between

the propeller shaft angle and the pitch angle of !

the blades, the effective pitch of the blade in-
creases as the blades move downward into sclid
water and decreases as the blades move upward
into disturbed water and partial vacuum rear-
wardly of the propeller shaft {3 and strut 1.
This operation together with the positive rake
angle related to shaft angle as described akove,
vesults in a very material increase in efiiciency
over conventional propellers.

It will also be apparent that in a propeller
constructed in accordance with the present in-
vention the blades have a thin leading edge and
a thick trailing edge which at the junction of the
same with the hub forms a heavy boss which pro-
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vides structure of ample thickness or weight for
tapped holes in which may be threaded studs or
bolts of a puller attachment or headed holis
which will function to hold in locked position the
nut 19 which is threaded on the end of the pro-
peller shaft, as previously stated.

While the propeller here illustrated is shown

‘with two blades only, it is to he understood that

the invention is not so limited since it is appli-
cable to a structure having any number of blades.

I claim:

1. In combination with a boat having a pro-
peller shaft disposed at a predetermined angle
with respect to the horizontal, a propeller com-
prising a plurality of blades emanating from a
hub, each blade having a sharp arcuate leading
edge and a substantially straight, relatively thick
trailing edge disposed substantially radially of
said hub, each blade having a positive rake angle
substantially equal to said predefermined angle
whereby each blade at the lowermost point in
its rotary path will be disposed at substantially
right angles to the horizontal, will be disposed
at substantially parallel to the horizontal.

2. In combination with a boat having a pro-
peller shaft disposed at a predetermined angle
with respect to the horizontal, a propeller com-
prising a plurality of blades emanating from a
hub, each blade having a sharp arcuate leading
edge and a substantially straight, relatively thick
trailing edge, each blade having a positive rake
angle substantially equal to said predetermined
angle whereby each blade at the lowermost point
in its rotary path will be disposed at substantially
right angles to the horizontal, thereby providing
a thrust substantially parallel te the horizontal.

3. In combination with a boat having a pro-
peller shaft disposed at a predetermined angle
with respect to the horizontal, a propeller com-
prising a pluraltiy of blades emanating from a
hub, each blade having a positive rake angle
substantially equal to said predetermined angle
whereby each blade at the lowermost point in its
rotary path will be disposed at substantially right
angles to the horizontal, thereby providing a
thrust substantially parallel to the horizontal.

4. The structure as defined in claim 3 in which
said predetermined angle of said propeller shaft
with respect to the horizontal is of the order of
15 degrees and in which said rake angle with
respect to a plane at right angles to the lengi-
tudinal axis of said propeller is of the order
of 15 degrees.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date
665,356 Wood Jan. 1, 1901
763,684 Manker __________ June 28, 1904

FOREIGN PATENTS
Number Country Date
15,254 Great Britain .. of 1902

o 3



