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1 Claim. (C. 170-159) 
This invention relates to air screws and fans 

of blade type, and has as an object to provide an 
improved and highly efficient construction and 
arrangement of blades in and for such devices, 
A further object of the invention is to provide 

an improved fan designed to move relatively large 
Volumes of air in proportion to the power re 
quired to actuate the fan. 
- A further object of the invention is to provide 
an improved fan blade susceptible of operative 
association with an axis of rotation to move rel 
atively large volumes of air in proportion to the 
power input to the fan and along paths substan 
tially parallel to the axis of blade rotation. 
A further object of the invention is to provide 

an improved fan blade, susceptible of rotation 
about an axis adjacent one of its ends to gen 
erate and maintain flow of engaged fluid along 
a substantially cylindrical path axially coincident 
with the axis of blade rotation. 
A further object of the invention is to provide 

an improved fan blade susceptible of Conven 
ient manufacture from available material in 
units of relatively light Weight. 
A further object of the invention is to provide 

an improved fan blade adapted for either fixed or 
adjustable association with a hub in Such num 
ber and specific arrangement as may be best suit 
ed to a given purpose or installation. 
A further object of the invention is to provide 

an improved fan blade designed to entrap and 
efficiently redirect fluid disturbed by rotation 
thereof about an axis adjacent one end of the 
blade. 
My invention consists in the construction, ar 

rangement, and combination of elements here 
inafter set forth, pointed out in my claim, and 
illustrated by the accompanying drawing, in 
which- - 

Figure 1 is an elevation of the output face of 
a four-blade fan constructed in accordance with 
the principles of my invention. Figure 2 is a 
perspective view of the construction and arrange 
ment shown in Figure 1. Figure 3 is a side ele 
vation, on an enlarged scale, of the construction 
and arrangement shown in Figure 1, certain of 
the elements being broken away to conserve 
space. Figure 4 is a fragmentary, detail section, 
on an enlarged scale, taken transversely of one of 
the improved fan blades on substantially the in 
dicated line 4-4 of Figure i. 
The instant invention resides primarily in a 

novel fan blade construction and in the Opera 
tive relationship of a plurality of identical Such 

() 

15 

20 

25 

30 

40 

45 

50 

ber and mounting of such blades in a given fan 
assembly being immaterial to the inventive con 
cept residing in the blade. 
... In the construction of the improvement as 
shown, the numeral O designates a shaft where 
of the longitudinal center line is the axis of rota 
tion about which the improved blades are to re 
volve as a fan. The shaft 0 may be the driven 
shaft of a prime mover, such as an electric no 
tor, internal-combustion engine, or the like, or 
said shaft may be independently mounted and 
supported for rotation deriving from such prime 
movers through suitable driving connections. A 
hub f, conventionally illustrated, is fixed to and 
for rotation with the shaft 0 and carries a plu 
rality of radial lugs 2, or equivalent means, in 
this instance shown as four in number, whereto 
the improved fan blades are Secured at their 
innner ends in either fixed or adjustable rela 
tion with the hub, one such blade being mounted 
on each of the lugs 2. 
The improved blades, regardless of their num 

ber or specific mounting in a given fan assembly, 
are identical and are uniformly spaced about and 
in identical relationship with the hub fi and shaft 
O. Each of said blades consists of a flat, rela 

tively thin, Smooth Web 3 tapering from a nar 
rower end adjacent the hub to a wider end 
remote from said hub, and an integral, Smooth 
flange portion 4 forming a somewhat obtuse an 
gle with its associated Web 3 and tapering from 
a wider end portion adjacent the narrower end 
of said Web to substantially merge into the plane 
of said web at the wider end of the latter. The 
angle between the web 3 and flange 4 of each 
blade will be alike in all of the blades of a given 
fan assembly, but such angle may be varied 
somewhat to most efficiently meet the require 
ments of a given fan and a given speed of fan 
actuation, but in no event should such angle, 
within the contemplation of this invention, be 
less than ninety degrees. - 
The improved blades are fixed to the lugs 2, or 

otherwise mounted on the hub f, so as to extend 
substantially radially from said hub with their 
wider web ends remote from the hub, with the 
planes: of their webs 3 forming a small angle 
with a plane perpendicular to the shaft axis, and 
with the unflanged margin of each web 3 dis 
posed as a leading edge in the direction of fan 
rotation. The leading edges of the Webs 3 may 
be positioned radially of the shaft 0, but for en 
hanced efficiency it is preferred that the outer 
ends of the fan blades be moved axially of the 

blades with an axis of rotation; the specific num- shaft 0 to define a plane of rotation spaced from 



2 
the plane of rotation of their inner ends in the 
direction of their fianges 4, as is clearly shown 
in Figure 3. While the blades are shown as 
mounted and positioned by means of engagement 
of the inner ends of their flanges 4 in slots 
formed in the lugs 2 and pins or rivets extend 
ing through said lugs and the engaged fange 
portions, it is to be understood that such mount 
ing means is in no sense limitative, but merely 
typical of any means for suitably engaging the 
blades in operative relation with the hub ff. 
With the web portions of the blades related to 
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ther advantageous effect in that the travel of 
said flanges, coupled With the flow of air out 
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the hub in the manner shown and above der. 
scribed, the blade flanges 4 are disposed sub 
stantially radially of the shaft fo in planes Com 
mon to the shaft axis, and the flanged. Sides of 
the blades constitute the output side of the fan. Under certain operative conditions, it might 
prove desirable to dispose the wider ends of the 
webs 3 in trailing relation, in the direction of 
fan rotation, with their narrower inner ends, which is a modification within the contemplation 
of the invention, but such change would in no 
way alter the construction and operative prin 
ciple of the improved blades nor vary the disposi 
tion of the blade webs and flanges relative to the 
air to be acted upon. 
As will be apparent, the angular relationship 

between the web 3 and flange f4 of each blade 
is fixed at the time of blade construction, and 
any rotation of a mounted fan blade about an 
axis radially of the shaft 10 serves to simuli taneously vary the pitch angle of the web 3 and 
the relation between the flange 4 and a plane 
radially of the shaft. When the blades are non 
adjustably fixed to the hub it, the free margins 
of the flanges 14 should not be advanced, in the 
direction of fan rotation, ahead of the junction 
of said fanges with their web-portions, and When 
the blades are mounted for adjustinaent of their 
pitch angles, such adjustment should permit a 
maximum pitch angle, of the Webs. 3. no. greater 
than will dispose the flanges. 4 in the radial 
planes of the shaft. as above set forth. 
When the shaft (0, carrying the improved fan 

blades constructed and arranged as shown and 
described, is rotated in the direction of the ar 
row in Figure 1, the leading, unflaaged margins 
of the webs, 3 cut into the air with little re 
sistance and the fiat faces of the Webs, being 
disposed at an angle with the plane of rotation, 
tend to compress the air engaged thereby and in 
itially urge. Such engaged air in a direction pale 
allel to the shaft axis. Some of the air eagaged 
by, the inclined webs 3 is deflected for Wardly, 
impinges against the corresponding fange. 4, 
and is thence deflected again, in the lanner 
shown by the arrows in Figure 4, to leave the 
blade with enhanced Velocity in a direction sub 
stantially, perpendicular to the plane of rotatign. 
Some of the air, engaged by the Web. 3 of a given 
blade is temporarily trapped and compressed 
in the angle between the Web and aSSociated 
fange A, whence it escapes. OutWardly past and 
to. Some extent about the free margin of said 
tange in a stream of high Velocity, directed Sub 
stantially perpendicular to the plane of blade 
rotation. The action of the flanges 4 has a fur 

30 

descriptiora. 

5 5 

60 

Wardly across their leading faces, Creates a Suc 
tion effect immediately behind their trailing 
faces which operates to induce a flow of air 
through the fan and between the blades thereof, 
which induced air flow mingles with and ampli 
fies the positively-generated currents from the 
directly-engaged blade elements. In similar 
manner, the rearward inclined faces of the webs 
E3 function to induce airflow into and between 
the fan blades, thereby perhaps initiating and 
gertainly enhancing the induced flow past and 
behind the flanges 4. 

In addition to air travel and reaction trans 
versely of the fan blades, the mass of the en 
gaged and compressed air reacts to the centrif 
ugal forces developed through blade rotation to 
generate-air flow longitudinally of and outwardly 
along the blade elements. Were the Outer ends 
of the blades in the same plane of rotation With 
their inner ends, the centrifugally-induced air 
flow light be Wasted in a jetting action past the 
blade tips, but When the blade outer ends are ad 
Vanced relative, to their inner, ends, in the manner 
shown and described, the inclination of the blade 
Web. 3 acts on the longitudinally-moving air to 
defect the flow for Wardly and into the output 
stream from the fan, in much the manner indi 
cated by the arrows. in Figure 3. A further ad 
Wantage is developed through advancing of the 
blade, oluter ends relative to their inner ends, in 
that the effective input area of the fan is thus 
given. Conical form. With a consequent extent 
greater than would obtain were such area, a 
plane disc of corresponding. diameter. 
When used as an air-circulating fan or blower, 

the fanged outputside of the blades is normally 
positioned to direct air aWay from the fan mount 
ing and prime mower, While use of the fan for the 
propulsion of aircraft or boats. Formally requires 
a mounting such as Will direct the air or fluid 
stream from the fan.rea:Wardly of the craft to be 
mOVed. - - 

. Since many. Charages, Variations and modifica 
tions in the Specific form, construction, arrange 
Enent and combination of the elements, shown 
aiad, described may be had. Without departing from 
the Spirit and principle of my invention, I wish 
to be. Inderstood as, being limited solely by the 
Scope. Of the appended claim, rather. than by any 
details of the illustrative showing and foregoing 

I claim as my invention: 
En. a fan of the character described, a blade 

formed. With a tapered flat... web portion longi 
tudinally inelined at an angle to its axis of rota: 
tion and disposed. With its wide end outermost 
to form an angle With its plane of rotation, and 
a trianngular flage, integral. With the trailing 
edge of Said. Web portioQ. the side of the latte 

itla, the axis of retation 
aÉd, disposed with its; base: adjacent, the inae 
ead of said Web potign in Such obtuselyang 
relation. With the plane of the latter as topo the flange substantially in a plane radial of the 
rotational axis. . 

  


