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My invention relates to propellers used 
for setting in motion fluid whether liquid 
or gaseous by rotation of the propeller and 
for moving if desired, the structure sup 
porting the propeller relatively to the fluid 
instead of maintaining the said structure 
stationary and producing motion of the fluid 
only. In other words my improved pro 
peller is adapted for any purpose for which 
fans and propellers may be used, whether 
for producing currents of air or other gases for ventilating and circulating purposes, 
currents for water circulating purposes, mo 
tion of aircraft, or motion ; oats. 
My invention is characterized by an im 

proved construction of the surfaces engag 
ing the fluid, in such a manner that at any 
part of the operating surface of the fan, the 
surface at its edge entering the fluid is in a 
tially right angles to the axis of the pro 
peller shaft, from which entering edge the 
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operating surface is displaced progressively 
across the operating surface towards the 

5 trailing edge of the blade in the direction of 
thrust on the fluid in such a manner that for . 
equal increments across the surface angular 
ly, the displacement increases at a greater 
rate than proportionally to the angular 
travel across the operating surface, or .in 
other words the operating surface at any ra 
dius of the fan blade is a curve, which pref 
erably imparts' uniform acceleration to the 
fluid from the entering edge to the trailing 
edge of the blade, assuming that the propel 
ler is held against axial motion, or theoreti 
cally, assuming the fluid to be non-yielding, 
that would produce uniform acceleration 
during the same interval of the supporting 
structure and fan if the latter were mov 
able axially of the propeller. More specifi 
cally, the curvature of the blade extending 
laterally of the propeller is such that each 
increment of angular travel at any radius 
across said operating surface, imparts an in 
crement of velocity to the fluid, assuming 
the propeller to be held against axial mo 
tion, these increments being so related that 

each increment of velocity, for equal incre 
ments of travel across the operating surface 50 
at said radius of the blade, is equal to each 
other increment of velocity. In this man 
ner the inertia of the mass set in motion axially of the propeller by its rotation, 
whether it be the mass of the fluid or the 55 
mass of the supporting structure of the pro 
*peller, is overcome with maximum efficiency. 
The particular curvature given the operat 
ing surface of the blade is determined by 
the maximum displacement axially of the 60 
propeller, which is desired at that particular 
radius of the propeller blade and is ex 
pressed by the formula given below. The 
sharpness of curvature of the operating sur 
face at any radius and for any desired dis- 65 
placement at that radius, is determined by 
the width of the operating surface of the 
blade at that radius, this curvature being 
less sharp for a wide blade than it is for a 
narrow blade under these conditions. 70 
A further feature of my invention consists 

in proportioning the operating surface of 
the propeller to distribute the thrusts upon 
it uniformly over said surface radially of 
the propeller. This I accomplish by chang- 75 
ing the maximum displacement of the op 
erating surface of the blade axially of the 
propeller, so that it progressively decreases 
as the radius of the operating surface in 
creases, the maximum axial displacements 80 
at different radii being inversely propor 
tional to the radii. In this manner I pro 
duce a large displacement near the axis of 
the propeller where the lineal travel of the 
operating surface angularly is small and a 85 
small displacement of the operating surface 
at the outer end of the blade where the lineal 
travel of the operating surface is great, the 
relation preferably being such that the prod 
uct of said lineal travel at any radius, by the 90 maximum displacement axially of the op 
erating surface at that radius of the blade, 
is equal to the similar product for any other 
radius of the blade. In this manner each ra 
dial increment of operating surface produces 95 
the same amount of thrust as each other ra 



dial increment and the thrust produced by 
the blade is uniformly distributed over its 
surface. radially. A result of the curved 
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conformation laterally of the operating sur 
face of the blade, above described, is that the 
thrust produced by any radial increment of 
operating surface is uniformly distributed 
over said increment laterally of the blade. 
In this manner I produce not only uniform 
distribution of thrust radially of the blade. 
but also laterally thereof, or in other words 
each unit of the operating surface of the 
blade has exerted upon it the same pressure. 

15 
as each other unit of said operating surface. 
My invention will best be understood by, 

reference to the accompanying drawings 
showing one form in which my invention 
may be embodied, said drawings being as 
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corresponding lines through one of the 

follows: ... • 

... Fig. 1 shows a propeller in accordance 
with my invention, in side elevation, . Fig.2 shows the propeller illustrated in 
Fig.1, in front elevation, and . 

... Fig. 3 is a sectional view showing a plu 
rality of sections a-i inclusive taken along 
blades of the propeller shown in Fig. 2. 
Similar numerals refer to similar parts 

- throughout the several views. 
30 As shown in the drawings, my propeller 

consists of a hub. 10 having a central bore 
11 to receive a supporting shaft, from which 
hub opposite blades 12, 12 extend radially. 
The propeller may be made of any desired 
material for example wood or metal depend 
sing upon the purpose for which it is to be 
used and if made of metal it may be made 
in any desired manner adapted for the in 

40. 
tended purpose. It will further be under 
stood that I do not limit myself to a pro 
peller consisting of two blades nor to a pro 
peller having any particular size or propor 

...tion of blades; the number of blades em 
ployed, and the particular size, shape and 

45 proportion of the blades may be determined 
in any case according to the requirements 
of that case and the particular 
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uid to be 
engaged by the operating surfaces of the 
blades. The essential feature of my inven 
tion is that the operating surface of each 
operation characterizing my invention. To 

55. 

secure this result each of the blades, for 
example the upper blade shown in Fig. 2, 
is provided with an operating surface hav 
inga curvature of the nature generally de 
scribed above, for example that illustrated 
by the several sections of said blade shown 
in Fig. 3, said sections being taken at the cor 
respondingly lettered lines in Fig. 2, that 
is to say section a is adjacent the outer end 
of the blade, section b is taken somewhat 
nearer the axis of the propeller and soon same for any value of the factor f whether section being taken near the hub 10 of the curve is relatively flat or relativelyab 

1,628,420 
the propeller. In each of the sectional views 
shown in Fig. 3, the right hand edge of the 
section is the entering edge of the blade 
into the fluid to be acted upon, said enter ing edge being designated a, b . . . . for 
the sections, a, b, ... i respectively. The 
curvature of the operating surface of the 
blade laterally thereof at each section is de 
termined as follows: the light horizontal 
lines through the edges a, b, . . . .", are 
each in the plane of rotation of the corre 
sponding entering edge, that is to say in a 
plane at right angles to the axis of the pro 
pellel. 
lines are through the entering and trailing 
edges of the blade at the corresponding sec 
tion; the distance apart of the entering and 
trailing edges for each section is designated 
by a and the axial displacement of the trail 
ing edge from the plane of rotation through 
the entering edge for any section is desig 
nated by y. . . . . . 
The curvature of, the operating surface 

of the blade laterally at any radius of the 
blade, for example at section i, is such that 
for equal increments of the abscissa a lat 
erally of the operating surface, relatively : 
to the point i, as a reference point or origin, 
the ordinate or y value of the curve shall progressively increase by successively greater. 
increments each than the preceding in a 

In each section, the light vertical 
80 
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95 
manner to continuously accelerate fluid en gaged by the operating surface, assuming 
th propeller to be held against axial dis 
placement. I have. found that this curve 
may be expressed by the formula . . . 

where if is the axial displacement of the 
curve, or, its ordinate at any point referred 
to a base line or at axis through the en 
tering edge i in the plane of the rotation 
of the entering edge, a is the distance. of 
the point laterally from the point i or the 
abscissa of that point, and f is a factor de 
termining the value of gy at the trailing edge 
of the blade for any particular width of 
operating surface. In practice I find it . 

blade shall be shaped to realize the improved advisable and desirable to maintain the fac 
tors f for the different radii of the operat 
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ing surface of any blade inversely propor 
tional to said radii, that is to say the value 
of the factor f at the extreme outer, end 
of the operating surface should be half the 
value of the said factor at a point on the 
operating surface half way from the axis 
of the propeller to the outermost radius of 
the operating surface and so on for the op 
erating surface at other radii. It will be ob 
served that the nature of the curve is the 
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rupt being expressed in each case by the ex 
pression 

(a-la) 
2 

In using this formula, to determine the value 
of the factor f for the curvature of the blade 
at any particular radius, a desired width and axial displacement of the operating surface 
are determined upon for the particular 
amount of thrust it is desired to produce in 
view of the fluid acted upon and the speed 
at which the propeller is to be driven. These 

5 
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values give the maximum values of a and y 
which are substituted in the formula and the 
value off if then equal to y divided by 

i (a--a) 
2 

The value of the factor f being determined 
for this particular radius, its values for other 
radii are determined by the inversely pro 
portional relation above referred to. . 
As a result of the construction described, 

the operating surface has a curvature at 
any particular radius which uniformly ac 
celerates fluid set in motion by it moving 
across said operating surface for uniform 
rotation of the propellerblade, assuming 
the propeller to be held against axial motion, 
and further provides that this uniform ac 
celeration shall be the same across the oper 
ating surface at any radius. The above for 
mula applies to propeller blades whether 
they are of uniform width or tapered longi 
tudinally, the only difference being that in 

t 

A5 

the first case the value of a maximum is con 
stant, whereas in the latter case it decreases 
in the direction of convergence of the width 
of the operating surface. From the above it 
will be observed that the operating surface 
for my improved propeller is curved both 
laterally and longitudinally, the former cur 
vature imparting the uniform acceleration 
referred to and the latter curvature compen 
sating for increasing lineal travel of the 
operating surface from adjacent the hub of 
the propeller outwardly radially to the ex 

60 treme outer end of the operating surface and that in this manner each unit surface of 
the operating surface is subjected to the 
same thrust as each other unit surface. 
thereof. . . 
To engage the fluid with maximum effi 

of the operating surface is continued to 
wards the axis of the propeller in the form 
of a smooth curve 13 tangent to the circum 
ference of the hub 10 forming a pocket 14 
receiving the fluid adjacent the hub and act 
ing upon it substantially as described for the 
major portion of the operating surface. In 
this way undesirable eddy currents and 
losses are prevented adjacent the hub por 
tion of the propeller. 

Each of the blades of any particular pro 
peller is preferably provided with the same 
kind of an operating surface determined as 
above set forth and the nuanlier of blades 
in any propeller, and the width of the blades 
relatively to the spaces between them, are determined by principles well known in the 
art, applying to the particular conditions in 
volved in any particular case. 
The formula above given for the lateral 

curvature of the propeller blades is equally 

i) 

applicable for fluid media of different de 
grees of mobility as follows: Without modi 
fication, the formula and its method of ap plication described applies to fluids theo 
retically immobile; from data well known 
in the art concerning any particular fluid, 
approximately the amount of slip due to mo 
bility of the fluid may be ascertained for 
the particular speed of operation contem 
plated; the factor of slip being determined 
and expressed as increased displacement re 
quired, the factor “f” in the formula is mul 
tiplied by the slip factor and in this manner 
the degree of curvature laterally is affected 
in a manner to compensate throughout its 
extent for the said slip. The resulting fac 
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tor''f'' then becomes the basis for determin 
ing the similar factors at other radii of the 
operating surfaces of the propeller blades. 
In a similar manner any other practical con 
dition departing from theoretical operation, 
may be compensated for. f 
While I have shown my invention, in the 

particular embodiment above, described, it 
will be understood that I do not limit myself 
to this exact construction, but that I may 
employ equivalents known to the art at the 
time of the filing of this application with 
out departing from the scope of the ap 
pended claims. . 
What claim is: 
1. A propeller having a 

ating surfaces, each curved laterally with 
axial displacements increasing progressive 
ly, more rapidly than proportional to the 
traverse of said surface from its entering 
edge to its trailing edge, the plane of the 
entering edge of each of said surfaces being 
substantially perpendicular to the axis of 
the propeller, and each of said surfaces be 
ing curved radially of the propeller mak 
ing the maximum axial displacements of 
said surface at different radii substantially 

ciency adjacent the hub 10, the trailing edge inversely proportional to said radii. 2. A propeller having a plurality of oper 
ating. surfaces, each curved laterally with 
axial displacements increasing progressively 
more rapidly than proportional to the trav 
erse of said surface from its entering edge 
faces being curved radially of the propeller 
making the maximum axial displacements 

plurality of oper 
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to its trailing edge, and each of said stir-. 

of said surface at different radii substan tially inversely proportional to said radii. 
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3. A. propeller having a plurality of oper- tation of its enterin edge and a is the lat-10 
ating surfaces, each curved laterally from eral distance of said point from said enter its entering edge to its trailing substan- ingedge, and having axial displacements at tially proportional to the formu its trailing edge substantially inversely pro 

5 (a-la) - portional to the distances of said displace 
y = ments from the propeller axis. 5. 

2 . - In witness whereof, I hereunto subscribe 
where y is the axial displacement of said my name this 24th day of June, A. D. 1925. 
surface at any point from the plane of ro- WILLIAM. H. LEN WEBER, 


