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UNITED STATES PATENT OFFICE.

1,014,730. VANE FOR PROPELLER--
WHEELS. Joun W. Way, Edgeworth,
I'n.  Filed Nov. 15, 1009. Serial No.
H28,190,

Zo all whom it may concern: .

Be it known that I, Jontn W. Way, resid-
ing at Edgeworth, in the county of Alle-
gheny and State of Pennsylvania, a citizen
of the United States, have invented or dis-
covered certain new and useful Improve-
ments in Vanes for Propeller-Wheels, of
which improvements the following 13 a spect-
ficntion. )

My invention relates to improvements 1in
ihe construction of vanes for propeller
wheels; and, while it is not so limited, the
particular object in view is n propeller blade
especinlly adapted to meet tho requirements
of dorial navigation. ) )

In the ncconu‘mnying drawings which
form n part of this specifieation, Figure 1
i« an end view of the propeller wheel, the
<hnft thereof being shown in section and
the blades in perspective; Fig. 2 is a side
perspective view n} the same structure; Fig.
4 i n transverse sectional view through one
of the vanes, the plane of section being in-
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diented at TU—IIT of Fig, 1; Fig. 4 is a .
side elevation, that is an edgewise view, of ©.

one of the Llades or wings. It will bo un-
derstood that Figs. 8 and 4 are drawn to
Livger seale than Figs. 1 and 2; Figs. 5 and
6 illustrate dingrammatienlly the shape of
the forward and the rear edges of the vanes
of the propeller wheel; Fig. b is a side ele-
vation, and IMig. ¢ is a plan, showing a sur-
face genernted by n directrix extending
angulurly from the shaft, 1, and following
at one cnd a helical path upon the shaft.
‘I'he edges of the vanes of the propeller lie
in the surface so generated.

et as e

The reference numerals used in the several
firures are applied to corresponding parts
throughout. '

The shaft of the propeller wheel is indi-
~eated a1, and the blades or vanes of the
propeller are indieated nt 25 Ifig. 1 of the
drawings shows the wheel equipped with
two such vanes ar blades, but it will be
nnderstoad that any desired number of vanes
mny be employed; furthermore, the shaft
may be equipped with any desired number
of wheels,

The feature of my invention which I shall
first describe is the general configuration of
the individual vane or blade. As the draw-
ings show, the vane oxtends in curved con-
tour longitudinally and, as is more par-
ticularly illustrated in Fig. 3, the contour of
the vane in transverse section is curved also.
Hnving reference to the transverse contour,
it. will ba observed in Fig. 8, that the curve
in a apiral one, this apiral curve increasing
in ita radius from the enterior to the pos-

terior edge of the blade or vane. The
curved anterior edge of the vane, through a
substantinl part of its length, from the cen-
ter of revolution outward. extends in a sin-

1 gle plane, and the same is true of the pos-

terior edge also; but the planes in which the
said edges lie are angular to one nnother.
This is indicatedl in Ig. 4, wherein the {wao
edges are designated 8 and 9. In ather
words, there is a twist in the blade.

The blades are preferably maunted on the
shaft to incline rearwardly fram the center
of revolution to the tip, as is illustruted in
Fig. 2; each individual blade is so mounted
that the general plane in which it extends
dees not coincide with, nor approximately
coincide with, the conical or approximately
conical path in which the blades revolve, bt
is angular thereto. This fenture also is in-
dicated in Fig. 2, where it will be observed
that the blade at its inner end extends in n
line angular to the gencral direction of ro-
tation; and it.will be seen that, in consc-
quence, ns the shaft turns, the blade will ad-
vance angularly against the opposing body
of air. The degree of inclination of the
Llnde bears n certain determinale relation to
the speed of revolution, te attnin maximum
cficiency ; and, since the speed of the blade

I increases outwardly from the center of revo-

lution to the tip, this inclination of the blade
is changed in corresponding degree.  This is
the purpose of the twist in the blade, above
referred to; it is not my invention, but is
understood by those familiar with the art.
Or, expressed diflerently, the edges of the
blnde lie in a surface genernted by a direc-
trix which extends at a constant angle to the
axis of the shaft and one end of which in
its movement follows n hclical path on the
shaft. This detail is believed to be ade-
quately shown in Figs. 6 and G of the draw-

ings.

4is"he vane is 50 mounted on the shaft that
the convex side of the vane is the forward
side; and, as said above, the mounting is
such that tho blade inclines rearwardly with
respect to the direction in which the vessel is
intended to go, from its point of attachment
to the shaft, to the tip.

The anterior edge of the vane is rounded,
as is indieated at 3 in Fig. 3, and by its
shnpe in this particular, the generation of
cddies at this point is prevented. ‘

The body of the vane is preferably rigid,
except nt its tip and along its posterior cdgre
those portions of the vane, however. are
proferably flexible, and to the end that the
flexibility of these parts of the vane may be
effective the posterior edge is prefepubly
glitted, as is indicated at 6 in Fig, 1. The
rlits will be preforably cut in arcs or circles
striuck from tho conter of rovelution as a
conter, While I do not limit inyself to par-
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tienlar dimencions, 1 helieve the effect will
be best i The flexible posterior edge be ahout
ane quarter of the entire width of the vane,
and the flexible tip portion be about one
filth or one sixih o} the entire length of the
vane.

Upon the inner concave surface of the
vane is formed a projection or projections
(preferabily more

forming air-vetneders,

l,mn one) which are indi- |
cated af 4 in the deawings, these pro ections
They extend longi-

tudinally of the vane, as is particularly
<hown 1 Fig. 1, from the inner end out-

wirdly, but preferably over so much of the
vane only asis rigid; they are arranged ad-
jneent {o the anterior edge of the vanc; and
project rearwardly, that is toward the pos-
terior edge.  If there be only one, it. is ar-
ranged at the very cdge, as is indicated in
the position of the foremost of the series
shown in Fig, 3; and, if there be more than
one, ench sm-ooocfing projection is preferably
longer than the one standing next in front
of it. ‘These projections are preferably
made flexible, and ‘are preferably provided
with ports or openings 5, to sllow a re-
strieted passage of nir. ‘The parts or apen-
ings miny be in the form of slits or in the
form of perforations.  These air-retarding
projections serve
the
sWir

to increase the efficiency of |
rmpollvr; for, as the blade revolves, n ;
or eddy is formed in (he concavity of |

the vane, and the swirling air impinging .;
npon these projections tends to angment the

propulsion,
It remains to note that the vanes are

mounted npon the shaft approximately mi{}- :

way of their transverse extent, as is in

cated in Fig. 15 and, the nir-retarding pro-
jections 4 on the concave side of the vane be-
Ing arranged (ns already described) adja-
cent to the anterior edge of the vane, the
center of rotation of the vane is rearward of
these projections. The effect of this ar-
rangement is that, ns the blade revolvea, cen-
trifugal force further augments the force of
the contuct of eddving air ngainst these pro-
jections, in the direction of their advance,

I cluim herein as my invention.

1.\ propeller blade of curved contour in
erasy section, the coneave surface thereof be-
ing provided with a rearwardly diverging
nir-retarding projection extendin longitu-
dinally of the blade, substantinlly as de-
seribed.

2. A propeller blade of curved contour in
cross-section provided on its concave surface
witlh-an air-relarding projection, such pro-
jection being provided wit epenings to per-
mit a restricted passage of air, substantially
a8 deseribed.

3. A propeller binde of curved contour in
crosg-gection provided on its inner surface
with n flexible air relarder, sald air re-

4 in its lnn{fgi
| 1nner en

<.

Carder extending ]ungitur]in:n]l,\' upon the
surface of the blade, supstantially as de-
scribed,

4. A propelier blade of curved contour in
cross seclion provided on its inner surface

i with a scries of air-retarding projections ex-

tending longitudinally thereon, the width of
the suceeeding projections of the series in.
creasing from the foremost rea rwardly, sub.
stnntinﬁy ns described.

5. A prapeller blade of spirnl contour in
cross section, the curve of spiral increasing
in radius from the front to the rear edge o
the said blade, and an air-retardin projec-
tion, extending longitudinally of the Llnde
upon the concave surface thercof, and ad-
jacent to the anterior edge thereof, and pro-
Jecting from said surface renrwardly, sub-
stantinlly as described.

6. A blnde for a propeller wheel curved
tudinal or radial extent from its
to its tip, rigid throughout the
ion of its longitudinal extent, but

major port
ts outermost end, substantially as

flexible at i
described.
7. A blade for a propeller wheel curved in
its longitudinal or radial extent from itg
inner end to its tip rigid throughout the
major portion of its ongitudinal extent, but
flexible along its posterior cdge and at its
outermost end, substantially as described,
In testimony whereof, I have hereunto set

my hand,
) JOHN W, WAY.
Witnesses:

Bararo H. Currery,
Avce A, Trire.



