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8 Claims. (CI.1.2.0-159). 
This invention relates to. propellers; and, a 

principal object is to provide a propeller blade 
of generally, improved characteristics as herein 
after more: fully set-forth. 

More. Specifically, an object-of-the-inventionis. 
to provide a propeller exhibiting: a materially 
increased capacity for moving air or other fluid 
as:compared with: the propellers of the prior 'art. 
Another object of the invention is to provide 

a propeller capables of projecting-a stream of air 
over-materially, greaters distancess than has been 
possible. With propellers-of-the-prior art. 
Contributing to...this latter objective; the invents 

tion further contemplates provision-of a propeller 
bladehaving, a formation which permits the root 
portion thereof to participate...to a materially 
greater degree-than heretofore-considered possible 
in the primary-functions of the blade to move. air 
or other fluid. 
The invention resides further-in certaint of the 

structural details of the blade hereinafter de 
Scribed? and illustrated in the attached drawings 
Wherein: 

Fig.1 is an axial view of a propellerblade-made 
in: accordance: with the invention; 

Fig. 2 is a tip rend view; of the bladeshown in 
Big: 1; 

Figi:3 is a face view of the blade; 
Fig. 4 is a section on the line 4-4, Fig. 3; 
FigS. 5; 6, 7, and 8 are transverse-Sectional views 

of the blade taken respectively...in planes indicated 
by the reference letters-a-a; b-ti, c-c, and d - 
in Fig. 1; 

Fig.: 9 is an axial views of a propeller havings 
blades made in accordance with the invention; 

Figs: 10, 11, 12 are diagrammatic views.illus 
trating the physical characteristics of the blade 
and the manner in which it may be laid-out for 
Construction, and - 

Fig. 13 is a development of the conical-Surface: 
and diagram of Fig. 12: 
With reference first to Figs, 1 to 8 of the draws 

ings, the blade therein illustrated as one embodi 
ment of the invention comprises a cylindrical 
hub - to which the blade-2 is secured through the 
medium of a fitting: 3; said fitting having a flange. 
4 which is suitably attached to the hub and a 
projecting portion 5-shaped in conformity to the 
contour of the root of thie-blades and to . Which 
the blade-is secured by: means of rivets 6. It will 
be understood that in the aforesaid-figures of the 
drawing, a single blade has been shown-for-pur 
pose of illustration; and that a complete-propeller 
would preferably employ two or more such blades. 
uniformly spaced around-the-axis of the hub: in 

& - 2. . . . . . . . . 

accordance; with the conventional: practice, as 
illustrated; for example, in Fig. 9. 
with further reference: to the drawings, the 

thrustiface; 7: of the blade 2 exhibits curvature 
both radially: (with respect to the axis...of the 
hub), and transversely between the leading edge 
8 and the trailing: edge 9, as best illustrated in 

10 

li 

the sectional views; of Fig; 4. and FigS. 5; to 2.8 
inclusiye: It is to be noted that both the radiad 
aid transverse: curvatures: of the eface: deerease 
progressively from the root f8-of-the-blade toward 
the tip: i: Still further, and with:further referr 
encesto Figs.:5;to:8 inclusive the blade-angle also 
decreases from the root:toward thes tips of the 
blade. In the present instance; the:blades back 
corresponds inform to the thrustiface; the blade 
being of substantially, uniform thickness through: 
out... . . . - - 

The particular-shape and contour of the:blade 
is a function of the curved surface of a right, cone; 
and the thrustfaces of the blade. Substantially 
defines: an area of: said:curved surface. Thus: the 
lobe: of the blade; which includes the tipsportion 
land, the major area of the blade: Surface exclue 

isive of the root appears;on the curved surface 
of thes cones as an approximate circle, indicated 
in Eig. 10; by the reference: numeral: 2; which is 
centered preferably, in a point predeterminedly 
related to the height and radial: dimensions of the 

St), cone and with referencesto the dimensions of the . 
blades asshereinafter set forth, The longitudinal 
center-line of the:blades appears; on ther surface 
of the cone-as a line 3:which intersects the aps 
proximate center 4 of the circle 2 and, which 
extends at: an acute anglet to a right:line: 5: On 
the surface of the cone extending from the apex 
6 and; also intersecting:the approximate:center 

liki Iih-the-present instance, this angle a between 
the said:center line, 3 and the: right line. 5; is 

40, approximately 30; iherotary axis of the blade 
and of a propeller-in, which the blade is employed 
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55: 

is:indicated oncthe-surface-of-the-cone-by-a-line 
if, which intersects: the-line; 33 at right angles; 
and it is to be noted: that this: axial line: ; is 
located: at a-point: relatively close to the apex: 6 
as: compared with the tip portions of the blade 
which may be: indicated by the point 8: where 
the-center... line 3 intersects: the lower sides of 
the circle 2. The root portion of the blade, is 
defined by two lines, 9-and-20 which extend from 
the opposite sides of the circle 2 to the point 
where-the-centerline: 3.intersects the axis lines, 
this point of intersections being designated: by: the 
reference numeral. 2, and it is to-be-noted that 
the arear-of-the-curved surfaces of the cene, which 
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is embraced by the lines 9 and 20 and the circle 
2 and Which represents the outline of the propel 

ler blade is so disposed that the part of the Said 
area, which corresponds to the tip portion of the 
blade is more remote from the apex of the cone 
than the part of the area which corresponds to 
the root of the blade and that these parts are 
Offset respectively to opposite sides of a right line 
represented, for example, by the line 5 which 
extends on the cone surface from the apex of the 
latter. 
the longitudinal center line 3, representing the 
major radial dimension of the blade, will be 
curved, and that the elements in the transverse 
direction between the leading and trailing side 
edges of the blade will also be curved as previously 

10 
It is apparent that with this arrangement 

4. 
center 4 at an angle to the line 45 determined by 
the desired pitch of the blade. The geometrical 
pitch of the blade is in part a function of the 
blade angle, and the relationship between the 
value of the angle or and the blade angle is in 
dicated in the present instance by the fact that 
the said angle a corresponds approximately to the 
blade angle at the line a-a through the outer 
portion of the blade, as illustrated in Figs, 1 and 
5. As set forth above, the value of 30 for the 
angle c. has been found to afford a blade of highly 
desirable characteristics. 

15 

set forth. By reason of the fact that the root : 
portion of the blade is closer to the apex than the 
tip portion, the curvatures of the blade both 
radially and transversely will be more acute in 
the root portion than in the tip portion. 

It Will be apparent from the foregoing descrip 
tion that the blade, entirely aside from the gen 
eral curvature characteristics set forth, will have 
a Special contour constituting a function of the 
conical Surface on which the blade is patterned 
and that these contour characteristics will vary 
Somewhat in accordance with the angular posi 
tion of the line representing the axial center line 
of the blade on the conical surface. Thus, if the 
line 3 were arranged so that the angle ox is less 
than that shown in the drawings, the pitch 
of the blade will be correspondingly decreased, 
it being apparent that when the line i3 is in con 
formity with the line 5, the blade angle will be 
90 throughout and the pitch zero. Similarly, a 
rearrangement of the line f3 in the opposite di 
rection from the position shown in the drawing 
will tend gradually to increase the pitch to a 
maximum where the line 3 lies in a plane nor 
mal to the vertical axis of the cone, such plane 
being indicated in the drawings by the line 22. 
In any of the various positions which the line 3 
might assume between the lines 5 and 22, certain 
essential characteristics related to the conical 
surface ... will be retained. In general, I have 
found that the disposition of the radia center 
line f3 as shown in the drawings, in the neigh 
borhood of 30° removed from the line 5, will af 
ford a propelier of desirable overall characteris 
tics, although it is apparent that for Special pur 
poses, a blade configuration corresponding to a 
different position of the line 3 may be found 
more Suitable. 
. The specific manner of laying out the blade in 
accordance With the invention is as follows: 
A right cone is selected wherein the height as 

measured on a line normal to the base and in 
tersecting the apex is equal to the diameter of the 
base. A line is then drawn around the curved 
surface of the cone parallel to the base at a verti 
cal distance from the apex corresponding to the 
desired radius of the fan. The diameter of the 
cone at this line will be equal to the height. In 
Figs, 10 to i3 inclusive, the reference numeral 
22 indicates this circumferential line. The circle 
2 is then inscribed on the curved surface of the 

cone from a center in the line 22 and with a 
diameter equal approximately to % of the radial 
length of the blade which in this instance is, Say, 
8’’. The circle 2 will, therefore, having a radius 
of 3’’. The right line 5 is then drawn from the 
apex through the center 4 of the circle 2, and 
the line 3, corresponding to the longitudinal 
center line of the blade, is drawn through the 

The determination of the position of the line 
F3 also establishes the point on the circle 2 cor 
responding to the extreme tip of the blade, this 
point being indicated by the reference numeral 
8, as set forth. The next step is to determine the 

position of the rotary axis of the blade, and this 
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is done by laying off a cord 8' in length from the 
point 8 along the curved line 3. In Fig. 11 the 
point where the cord meets the line 3 is indi 
cated by the numeral 2t. The said axis of the 
blade may then be indicated by a line at right 
angle to the line i3 through this point 2?. The 
line 9 which corresponds to the root section of 
the leading edge 8 of the blade is then laid off, 
this being in the nature of a straight line tan 
gential to the circle 2 and intersecting the point 
2. The line 20 is established by drawing an arc 
with a radius equal to the diameter of the circle 
2 from a center which causes said arc to inter 

sect the point 2 at one end and to join the circle 
2 at the other end in a tangential direction. The 
area of the surface of the cone bounded by the 
lines 2, 9, and 2 represents the contour of the 
thrust face of the blade. 
One of the important characteristics of a blade 

made in accordance with this invention is its 
ability to project a substantially solid column of 
air which, by reason of a vortical effect set up 
in the column by the blade action, tends to re 
sist disintegration and to maintain its form for a 
relatively extended period, the result being that 
a propeller incorporating the blade is capable of 
projecting air over relatively great distances and 
at relatively high sustained velocities. This 
characteristic is of material value in creating a 
circulation or turbulence of air within extended 
spaces from a single source, and also in moving 
air in a sustained column over long distances. It 
has been found, for example, that propellers 
made in accordance with this invention placed in 
series at spaced intervals can be made to sustain 
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the moving column described above for indefi 
nite distances. 
As pointed out above, the characteristics of the 

blade and its physical form may be varied with 
in limits by various arrangements of the longi 
tudinal center line 3 upon the cone Surface in 
the layout process. It is to be noted also that 
while highly satisfactory results are obtainable 
by using a cone of specified relative dimensions, 
cones departing from these relative dimensions 
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will still afford a blade of superior characteris 
tics, and it is to be understood that considerable 
latitude is permitted in these respects. It is 
to be noted also that while Fig. 13 constitutes a 
development of the conical surface and associated 
diagram shown in Fig. 12, the line 2 in both 
cases is a true arc drawn from a radius corre 
sponding to the true diameter of the circle 2. 

claim: 
1. In a propelles, a blade having a thrust face 

which substantially defines an area of the curved 
surface of a right cone, the main body of the 
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blade including the portions more remote from 
the propeller axis having an Outline appearing as 
a circle inscribed on Said Surface from a center 
in the latter, and the root portion of the biade 
appearing on Said Surface as a projection from 
an arc of the circumference of said circle and 
having edges merging Smoothly into Said circum 
ference and converging toward a point on the said 
conical surface located closer than said center to 
the apex of the Said cone, Said blade being dis 10 
posed with respect to the propeller axis so that . 
a plane normal to said axis will intersect both the 
said point of convergence and the said center; the 
line On the Surface of the cone which corresponds 
to the intersection of Said plane with the Said face 
of the blade, and the line on the surface of the 
cone which corresponds to the intersection with 
Said conical Surface of a plane containing both 
the axis of the cone and the Said center, diverging 
from Said center at an angle in exceSS of Zero and 
not exceeding forty-five degrees, whereby the 
blade Will have curvature in directions both ra 
dially of the blade and transversely between the 
leading and trailing edges of the latter. 

2. A propeller according to claim 1 wherein the 
said angle of divergence is approximately 30 de 
grees. 

3. A propeller according to claim 1 wherein the 
right cone has a base diameter equal to its height. 

4. A propeller according to claim 3 wherein the 
said angle of divergence is approximately 30 de 
greeS. 
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5. A propeller according to claim 1 wherein the 

distance of the Said point of convergence from 
the nearest point on the circumference of the 
circle is equal approximately to one-third of the 
diameter of the latter, both as measured on the 
Said conical Surface. 

6. A propeller according to claim 5 wherein the 
Said angle of divergence is approximately 30 de 
greeS. 

7. A propeller according to claim 1 wherein the 
point of convergence of the edges of the said root 
portion of the blade lies in the axis of the pro 
peller. 

8. A propeller according to clairn 1 wherein the 
trailing edge of the Said root portion of the blade 
appears on the conical Surface as an arc of a 
circle having a radius corresponding to the diam 
eter of the circle representing the body portion of 
the blade. 
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