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This invention relates to fans or blowers, or 
the like. 
One object of the invention is the provision 

of a fan or the like, embodying a rotor member 
having an annular series of blades, the form of 
the blades being such as to provide efficiently for 
a large flow of air or other fluid in a practically 
noiseless manner. 
Another object of the invention is the provision 

of a fan having blades of such form as to ef 
ficiently create a comparatively high pressure 
differential between the fan inlet and outlet. 
Another object of the -invention is the pro 

vision of a fan having blades so arranged as to 
provide a substantially radial flow of air or other 
fluid, the distance between adjacent blades in 
creasing outwardly toward the blade tips and in 
creasing inwardly towards the inner ends of the 
blades whereby turbulence of the fluid is mini 
mized. 
Another object of the invention is the provision 

of a fan rotor having blades arranged on one 
side of the Outer portions thereof and cooperat 
ing with a fixed plate spaced slightly from the 
unsupported ends of the blades and having a 
fluid supply opening the diameter of which is 
substantially equal to the circle containing the 
inner ends of the blades. 
Other objects and advantages of the inven 

tion will be apparent from the following descrip 
tion, the appended claims and the accompany 
ing drawing, in which 

Fig. 1 is a side elevation of a fan rotor em 
bodying the present invention; 

Fig.2 is an enlarged fragmentary view corre 
sponding to Fig. 1; 
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Fig. 3 shows one form of fan arrangement in 
a ventilating system or the like; and 

Fig. 4 shows a second arrangemant for the fan 
rotor and driving means. 

Referring more particularly to the drawing by 
reference numerals, ?o designates generally the 
rotor of a fan or blower adapted to move or 
propel air or other gaseous medium and suitable 
for utilization in many ways for ventilation or 
other purposes. The rotor comprises a body 
member or disk having a supporting hub 2 
by means of which it may be attached to a driv 
ing shaft, the projecting end of the hub being 
preferably split radially so that the driving shaft 
may be held securely by means of the clamping 
bolts f3. On the outer portion of the disk 
and arranged on One side thereof is an annular 
series of blades 6. The hub 2, disk and 

centrifugal and aerofoil action. 

(C. 230-134) 
blades 4 are preferably provided as an integral 
Casting of Suitable metal. 
In the form of construction illustrated in Fig. 3, 

the fan rotor 0 is secured to a shaft f6 con 
stituting an extension of the shaft of an electric 
motor . The motor is supported by means 
of suitable straps 8 and 9 which are fastened 
to a fixed mounting plate 20 so that the rotor 
operates. with a very small clearance spacing 
from the plate, the imperforate disk of the 
rotor preventing the discharge of air in an axial 
direction and causing air to be circulated from 
the chamber 22 on the motor side of the plate 
26 and through the opening 23 provided in the 
plate 20, the air then flowing in radial directions 
past the blades 4 as they revolve. The mounting 
plate 20 may form the wall of a room or other 
chamber or may be adapted to be secured in an 
opening in a room or chamber to be ventilated, 

In the form of construction shown in Fig. 4, 
the rotor. 25 corresponding in form to the rotor 
O is fixed to the shaft of an electric motor 26 

which is supported by means of straps 27 from 
the fixed mounting plate 28, the motor in this 
case being arranged on the side of the mounting 
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plate to which the airflows. The mounting plate 
28 may be secured in any suitable manner to the 
end of a duct or pipe 29 for withdrawing hot air 
or the like. Thus the air flows from the pipe 29 
out past the blades on the rotor, the air flowing 
past the blades being dissipated in a generally 
radia outward direction and not coming in di 
rect contact with the motor. 
The rotor O is adapted for rotation in the di 

rection of the arrows shown in Figs. 1 and 2. The 
diameter of the rotor may be about 10' in which 
case a speed of about 1780 R. P. M. is quite sat 
isfactory for efficient operation. However, the 
rotor may be made very much larger or smaller 
and B, Suitable speed of operation selected in ac 
cordance with the particular conditions of op 
eration. As will be noted from the drawing, the 
blades are quite thick between their outer and 
inner ends and are adapted to efficiently force 
the air or other fluid in a generally outward di 
rection, drawing air substantially axially and 
forcing it outwardly by reason of a combined 

The forward 
side of each blade, starting with the inner blade 
tip 30 extends in a generally radial direction for 
a substantial distance and then curves grad 
ally rearwardly with respect to the direction of 
rotation so that the Otter blade tip 3 on the 
forward side thereof projects almost tangential 
ly. The forward face of the outer end of the 
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blade as indicated at 32 departs very gradually 
from a tangential direction, this portion being 
arranged preferably at an angle of two or three 
degrees from a true tangent So that this portion 
of the blade, in acting on the air transferred to 
it, will gradually change the direction of the air 
so that it leaves the tip of the blade with Com 
paratively small forward propelling force applied 
at that particular point. The streams of air 
flowing outwardly between the various blades 
are therefore so urged as to flow substantially 
radially as they leave the blades. Moreover the 
fluid leaving the surface 32 of one blade merges 
with the flow passing between that blade and 
the next Succeeding blade without creating a 
turbulent condition. This lack of turbulence and 
gradual change in direction of air flow in Such 
manner as to cause a continuous radial flow pro 
duces a quiet operation at high efficiency, and 
Creates a comparatively large pressure differen 
tial between the inlet and outlet sides of the fan. 
The rear side of the blade as indicated by the 

numeral 34 is preferably curved in a concave 
manner, although the curvature of the rear side 
is very much less than the degree of curvature 
of the forward side of the blade. The blade, at 
the middle portion, is about one-half as thick 
as the total blade length measured in a radial 
direction. Moreover it will be noted that with 
the arrangement of blades as herein set forth, 
the annular distance between adjacent blades 
increases both inwardly and outwardly from a 
point of minimum spacing ac, this point of mini 
mum spacing being located not substantially in 
Wardly of the median circle 35 of the blade se 
ries, the median circle being defined as the circle 
half-way between the circle containing the outer 
tips and the circle containing the inner tips of 
the blades. The point of minimum spacing a 
is preferably much closer to the outer blade tips 
than it is to the inner blade tips, thus providing 
a channel 36 between adjacent blades which in 
creases in width inwardly toward the inner blade 
tips and in which the air tends to be compressed 
by the centrifugal action due to the high speed 
of rotation. The compression effect. of the air 
takes place without the creation of any substan 
tial turbulence due to the gradual change in 
cross Sectional area of the channel provided be 
tween adjacent blades. When the air reaches 
the point of minimum spacing it tends to expand 
but does so in a very gradual manner as it travels 
outwardly toward the blade tips. The channel 

. Outwardly of the point of minimum spacing, as 
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will be apparent, increases gradually in an out 
ward direction and more and more rapidly out 
toward the blade tips 3 so that as the more 
rapidly moving parts of the impeller more re 
mote from the axis of rotation act on the air 
the force exerted by the blades approximates 
more and more to a true radial direction as the 
tip ends of the blades is approached. The fan 
action is therefore very quiet inasmuch as whir 
ring noises produced by air turbulence are pre 
vented, and due to the lack of turbulence not 
only as the air leaves the blades, but also in the 
entire path of travel through the spaces between 
blades. 
Each blade, or the entire blade series may be 

closed by a radially extending surface at the 
blade ends opposite their point of attachment 
to the rotor disk, although it is preferred that 
the blades be made hollow, each being attached 
to the disk at one end of the blade, preferably 
in an integral manner, the opposite ends of the 

2,037,880 
blades' being preferably unsupported and open 
at their ends so that a chamber or Space 38, 
closed on all sides but one, is within each blade. 
Thus when the various blades Operate at high 
speed close to a supporting plate 20, the Space 
between the plate and blades will be more effec 
tively sealed against pressure losses, the dead 
air within the blade chambers acting to hinder 
direct paSSage of air between the blades and the 
fixed plate 20. 
The arrangement of blades as herein set forth 

is particularly desirable for fans or blowers 
adapted to operate quietly under substantial 
pressure differential, as it is possible to provide. 
a difference in pressure on opposite sides of the 
fan Several times as large as is obtainable in 
blades of the ordinary airplane propeller type for 
example, in which there is a considerable loss 
in pressure by reason of return flow through the 
central portions close to the hub. 
While the forms of apparatus herein described 

Constitute preferred embodiments of the inven 
tion, it is to be understood that the invention is 
not limited to these precise forms of apparatus, 
and that changes may be made therein without 
departing from the scope of the invention which 
is defined in the appended claims. 
What is claimed is: 
1. A fan rotor of the character described com 

prising a rotatable body member, and an annular 
Series of blades on said member adapted to create 
a radially outward flow when the body member is 
rotated, each blade having an Outer tip portion 
decreasing in cross Section. OutWardly from the 
axis of rotation and extending rearwardly with 
respect to direction of rotation, the forward side 
of the blade at the tip extending approximately 
tangentially, and having an inner portion de 
creasing in cross section inwardly toward the axis 
of rotation and terminating at a distance from 
the axis of rotation, the forward side of the inner 
portion of the blade extending substantially 
radially and merging gradually into the forward 
tip portion. 

2. In a fan, a rotatable annular series of simi 
lar blades adapted to create a radially outward 
flow, each blade having a substantial thickness, 
the outer tip of the blade extending rearwardly 
with respect to the direction of rotation and 
tapering substantially to a point with its forward 
side extending in a substantially tangential direc 
tion, the annular distance between adjacent 
blades increasing both radially inwardly and 
radially outwardly from a point of minimum 
spacing, the forward tip portion of the blade 
merging gradually into an inner inwardly extend 
ing forward portion. 

3. In a fan, a rotatable annular series of simi 
lar blades adapted to cause an outward flow, each 
blade having a substantial thickness, the outer 
tip of the blade tapering Substantially to an edge 
and extending rearwardly with respect to the 
direction of rotation in a substantially tangential 
direction, the forward tip portion of the blade 
merging gradually into an inner inWardly extend 
ing forward portion, the annular distance be 
tween adjacent blades increasing both radially 
inwardly and radially outwardly from a point of 
minimum spacing, which point is substantially 
closer to the outer blade tip than to the inner 
blade tip, and the annular Spacing increasing out 
wardly most rapidly adjacent the outer periphery 
of the fan. 

4. A fan rotor of the character described adapt 
ed to cause an outward flow comprising a rotatable 

0 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

70 

S 



5 

() 

2,087,880 
body member, an annular Series of similar blades 
on said body member, each blade having an outer 
tip portion decreasing outwardly in Cross-section 
and extending rearwardly with respect to the 
direction of rotation, Said blades each having a 
substantially radially extending front side at the 
inner portion of the blade merging gradually into 
a substantially tangentially extending front side 
at the blade tip, the rear side of each blade being 
spaced a distance from the middle of the front 
side about one-half the radial blade length. 

5. A fan rotor of the character described adapt 
ed to cause an outward flow comprising a rotata 
ble one-piece member forming a disk and an an 

5 nular series of hollow blades on one side of said 
disk at the peripheral portions thereof, said blades 
having spaced front and rear sides and being 

3 
Open at the end remote from Said disk, and in 
combination therewith, a fixed plate spaced 
slightly from the open ends of all said blades. 

6. A fan rotor of the character described com 
prising a One-piece member forming a disk and an 
annular Series of similar hollow blades On"One side 
of said disk at the peripheral portions thereof, 
said blades having spaced front and rear sides 
and being open at the end remote from said disk, 
the distance between adjacent blades increasing 
both inwardly and outwardly to the inner and 
outer ends of the blades respectively from a point 
of minimum spacing, and in combination there 
with, a fixed plate spaced slightly from the open 
ends of all Said blades. 

FREDERICK CHARAWAY. 
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