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This invention: relates to propellers and has
among its objects to provide ‘a new and useful
propeller ‘for  aircraft and watercraft which: is
characterized by a comparatlvely high ‘propul-

. sive -efficiency.

The propeller as shown in the 111ustrat1ons
includes two or three blades each of which is
preferably formed integrally with the hub.

‘An object of my invention is a propeller which
includes ‘a ‘multiple of blades, preferably three,
which are offset one to':the other, or spaced,
longitudinally of their supporting drive shaft.
““Another object of ‘my invention resides in the

relative mounting -of the blades on the drive.
* shaft.

In a three blade aircraft propeller, such
4s:shown in Figs. 8 and-9, and when viewed from
the engine or motor side, or in‘other words, when
viewed in-a direction ‘opposite to the movement
of the watereraft, the three blades are so mount-

‘ed ‘that the blade nearest the engine is in its

revolution always .followed by the intermediate
blade, and the intermediate blade by the blade
farthest from the engine; whereas, in a three
blade watercraft propeller, such as shown in Figs.
1-and 2, and when viewed from the engine or
motor side, the three blades are so mounted that
the blade nearest the ‘engine is in its revolution
always followed by the blade farthest from the
engine and the farthest blade by the intermedi-
ate blade. In other words, the three blades are
so relatively angularly. disposed one to the other
that their order of succession in their revolution
about the drive shaft, when considered in: the
directioii of ‘flight of the aircraft or in the di-
rection of movement of the watercraft, is such
that the foremost blade is always followed by
the rearmost blade and the rearmost blade by
the intermediate blade. ’

Another object of the invention is found. in
the provision of a propeller having blades the
design of which is based upon the following
features:

(@) . 'The blades are preferably formed with in-
tegral hub portions.

(b) The blades are so.designed to evolve from
a. theoretical line intersecting the longitudinal
center line of the drive shait at a right -angle.

(¢) The thickness of the blades decreases
gradually and progressively longitudinally of the
blades from the longitudinal axis of the hub por-
tion to the tips of the blades.

(d) The pitch of each blade evolves from zero
at its theoretical center of evolvement on: a line
of mergence which intersects the longitudinal
axis of the hub portion at a right angle thereto.
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(e) The cross-sectional -thickness- of each
blade decreases from the maximum cn-the lon-
gitudinal center line of the blade to the mini-
mum at the leading and trailing edges.

() The total combined length of the three

o

“hub portions measured longitudinally of the

drive shaft does not exceed the maximumn face
width of a single blade. - .

(g) The: total combined length of the. three
hub. portions measured - longitudinally of the 1y
drive shaft does not exceed the depth of the cir-
cular path of revolution defined by -the ‘inner-
most and  outermost tip ‘portions -of the inner
and outer blades.

With the above and other objects in view, my jj
invention" consists -in the novel form, construe-~
tion and arrangement of the propeller parts and
elements thereof, shown in preferred embodi-
ment in the attached illustrations, described.in
the following specifications -and particularly
pointed out. in the appended claims.

Referring to the drawings:

Tg. 1 is.a view of a propeller for watercraft
embodying my invention looking from the engine
or motor side; on

Fig. 2 is a side view of same taken on line -
2—2 of Fig. 1;

Fig. 3 is a face view of a single blade of the
propeller,

Fig. 4 is a side view of the blade, 309

Fig. 5 is an énd view of the blade;

Fig. 6 is a longitudinal section taken on line
6—86 of Fig. 3; :

Tig. 7 is a cross section taken on line 1—7
of Fig. 3; 9
Fig. 8 is a view of an aircraft propeiler em-
bodying my invention and looking toward the

motor;

Tig. 9 is a side view of the aircraft propeller
taken on line 9—8 of Fig. 8; 40
Tig. 10 is a face view of a two blade aircraft

propeller embodying my invention; and

Fig, 11 is a side view of same.

The watercraft propeller shown in Figs. 1 to
7 inclusive, includes a plurality of blades and in 45
the present instance, three, which are indicated
by letters A, B and C, in Figs. 1 and 2.

Each blade, generally indicated by numeral
{9, includes preferably an integral hub portion
11, The bladés are securely mounted on the 50
drive shaft {2 in any suitable manner. I have
shown securing means, for example, comprising
keys 13 and.a pair of nuts 14.

From the illustrations, it will be noted that the
blades are designed to evolve from a transverse b5
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axis X—X which passes through the center of the
hub transversely and right-angularly to the
longitudinal axis Z—% of the drive shaft 12 and
the longitudinal center line Y—Y of the blade.
The pitch of the blade on its transverse axis
X—X is zero and increases gradually and pro-
gressively toward and to the tip of the blade.
The cross-sectional thickness of the blade also
decreases from the maximum on the transverse
axis X—X to the minimum at the blade tip. See
Figs. 5, 6 and 7.

The cross-sectional thickness of the blade also
decreases from the maximum on the longitudinal
center line Y—Y of the blade to the minimum at
the leading and trailing edges of the blade.

In a three blade aircraft propeller shown gen-
erally in Figs. 8 and 9, the design and construc-
tion is identical to that above-stated for the
watercraft propeller except that the blades are
much longer proportionately to their width.

Figs. 10 and 11 show a two-blade aircraft pro-
peller embodying my improved design and con-
struction and having the two blades 10 formed
integrally with the hub or hub portion {{.

The aircraft and watercrafl blades are prefer-
ably made with a uniform face width as shown in
Figs. 1 to 9 inclusive, but the aircraft blades
could be designed or formed with a face having a
maximum width at the hub portion and gradually
decreasing in width toward the tip as shown by
dot and dash lines in Figs. 10 and 11. )

I claim: .

1. The combination with a drive shaft, of a
propeller comprising three blades having hubs

5 adjacently mounted on said shaft, said blades

having a- uniformly outwardly increasing pitch
and being arranged circularly relatively one to
the other so that their order of succession in their
revolution about the drive shaft, when considered
in the direction of movement of the body pro-
pelled, is such that the foremost blade is followed
by the rearmost blade and the rearmost blade by
the intermediate blade, and the total combined
length of the hubs of said three blades not ex-
ceeding the depth of the circular path of revolu-
tion defined by the innermost and outermost tip
portions of the inner and outer blades.

2. The combination with a drive shaft, of a
propeller comprising three blades having hubs
adjacently mounted on said shaft, said blades
having a uniformly increasing pitch from zero
pitch at the hub and being arranged circularly
relatively one to the other so that their order of
succession about the drive shaft is such that the
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blade nearest the engine or motor of a watercraft
is followed by the farthest blade and the farthest
blade by the intermediate blade, and the total
combined length of the three hubs being not
greater than the maximum face width of a single
blade.

3. The combination with a drive shaft, of a
propeller comprising three blades having hubs
adjacently mounted on said shaft, said blades
being arranged circularly relatively one to the
other so that their order of succession in their
revolution about the drive shaft, when considered
in the direction of movement of the body pro-
pelled, is such that the foremost blade is followed
by the rearmost blade and the rearmost blade by
the intermediate blade, each of said blades hav-
ing a pitch which increases uniformly outwardly
from the hub portion to the tip of the blade.

4. The combination with a drive shaft, of a
propeller comprising three blades having hubs
adjacently mounted on said shaft, said blades
being arranged circularly relatively one to the
other so that their order of succession about the
drive shaft is such that the blade nearest the
engine or motor of a watercraft is followed by the
farthest blade and the farthest blade by the inter-
mediate blade.

5. The combination with a drive shaft, of a
propeller comprising three blades having hubs
adjacently ‘mounted on said shaft, said blades
being arranged circularly relatively one to the
other so that their order of succession in their
revolution about the drive shaft, when considered
in the direction of movement of the body pro-
pelled, is such that the foremost blade is followed
by the rearmost blade and the rearmost blade by
the intermediate blade, and the total combined
length of the hubs of said three blades not exceed-
ing the depth of the circular path of revolution
defined by the innermost and outermost tip por-
tions of the inner and outer blades.

6. The combination with a drive shaft, of a
propeller comprising three blades having hubs ad-
jacently mounted on said shaft, said blades being
arranged circularly relatively one to the other so
that their order of succession about the drive
shaft is such that the blade nearest the engine or
motor of a watercraft is followed by the farthest
blade and the farthest blade by the intermediate
blade, and the total combined length of the three
hubs being not greater than the maximum face
width of a single blade.

JOHN WEICHWALD.
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