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This invention relates to improvements in fans, 
and has for a principal object the provision of 
a fan having a conical hub, the apex of which is 
directed against the direction of air flow, where 
by the central portion of the air stream is di 
verted toward the peripheral portions of the fan 
blades. 
Another object of the invention is the provision 

in a fan, of blades so formed that the inner por 
tion thereof effect a combined axial and centrif 
ugal movement of air, within a Zone thereabout, 
and that the outer portions thereof effect purely 
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axial movement both in a zone thereabout and 
on air centrifugally moved from said first zone 
to Said Second. Zone. 
A further object of the invention is the provi 

Sion of a fan having a conical hub, the apex of 
which extends opposite to the direction of air 
flow, having a hollow casing, spaced apart from 
Said hub, and having blades extending from said 
hub SO formed as to effect at least two zones 
between said hub and said casing. One of these 
2Ones is adjacent to said hub and the blades 
Within this Zone effect both an axial and cen 
trifugal movement of the air. The other zone 
is adjacent to the interior of the casing and the 
fan blades effect an axial movement of air with 
in this zone. 

Still another object of the invention is the pro 
vision of a fan having a hub and an outer casing, 
as set forth above, in which an aperture, formed 
in the outer casing, admits air to said fan at a 
given volume and a given pressure; Said casing, 
said hub and the fan blades being so propor 
tioned that when the aperture is increased the 
Volume of air passing therethrough is increased 
and the pressure decreased. 
Another object of the invention is the provi 

sion in a fan of a conical hub with blades mount 
ed thereon, said blades being non-overlying, and 
the sides of the conical hub being so formed that 
due to the centrifugal action of the fan air is de 
livered to the most efficient portion of the blade 
thereby holding the re-circulation of air at a 

Other objects and advantages of the invention 
will appear to those skilled in the art. 

In the drawing 
Figure 1 is a plan view of the new and improved 

fan cast in one piece; 
Figure 2 is a side elevation, partly in section, of 

the fan shown in Figure 1 having an outer casing 
superimposed thereabout; and 

Figure 3 is an enlarged sectional view of one 
of the blades of the fan shown in Figure 1. 

Referring now to the drawing, I have illus 
trated a cast form of the new and improved fan 
which may be mounted on a shaft of a suitable 
motor (not shown) and comprises a hub 79 of 
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conical form, having a plurality of blades 82 
mounted thereon. 
In the drawing the surface 80 of the hub 79 

makes a 45° angle with the center axis 8 of the 
fan. s 

In this specification, the hub of the fan has 
been described as 'conical.' However, it must be 
distinctly understood that I am not limited to 
hubs having a true conical shape. For exar 
ple, I have constructed fans utilizing hubs of 0 
spheroid form which have given, in some in 
stances, slightly better results, but for construc 
tional reasons the conical form of the hub may 
be preferable due to the fact that the construc 
tion of the cone is an easier machining operation. 

In the appended claims, the term "conical hub' 
may be taken to mean any hub whether it be 
conical or spheroidal so long as it is of a form 
capable of diverting the central portion of the 
air-stream outwardly to the peripheral portion 28 
of the fan blades. Where conical hubs are en 
ployed, I do not wish to limit myself to cones 
having surfaces making an angle of 45 degrees 
with the axis, because have obtained excellent 
results with cone surfaces of from 40 to 60 degrees 
with the axis. 
The blades 82 are So formed and are mounted 

upon the surface of the cone 9 at such an angle. 
that portions thereof, which are ineffective for 
pressure and volume and which also allow recir 
culation of air, are greatly reduced. Due to 
the cone and to this portion, air is forced out 
wardly by centrifugal force to the most efficient 
portion of the blades (toward the portions trav 
eling at the highest peripheral speed). SS 
The blades 82 are shown in the drawing as 

having a 0 tip pitch. However, I have obtained 
excellent results with blades having different 
pitches to either side of 10 within wide limits. 

I have found in fans of this type employing 40 
hubs of the kind described, that the pressure or 
the volume, or both the pressure and the volume 
may be affected both up and down by changing 
the diameter of the hub, the number of blades, 
the location, curve and pitch angle of the blades. 45 
The inner surface 83 of the inclined portion 8 

of the casing 85 bears a definite relation to the 
Surface. 80 of the cone hub. This relation may 
be such that the surfaces 83 and 80 are parallel 
to each other, or that they are angular with re- 0 
spect to each other and so arranged that the 
angle widens as the volume increases over pres 
sure. In other words, the area at the intake end 
is of greater cross section than the area at the 5 
discharge end. The clearance 86 between the 
outer edges of the blades 82 is approximately 
As’ for the size fan illustrated in Figures 1 and 
2. I do not limit myself to this dimension, as it 
will vary where larger or smaller fans are used, to 
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and this clearance must be kept to a minimum, 
the structure being considered. 
The size of the aperture 87 depends upon the 

structure of the fan, the pitch of the blades, etc. 
However, I have obtained consistent results with 
fans employing apertures having diameters of 
40% to 55% of the outside diameter of the fan. 
The aperture 87 may be made larger if it is de 
sired to increase the volume of air passing to the 
fan. This would result in a reduction of the 
pressure of the air. 

It will also be noted, in Figure 1, that the 
trailing edges 89 of the blades 82 are not over 
lapped by the leading edges 88 of a succeeding 
blade. The projected gap between these leading 
and trailing edges of the blades are shown in the 
drawing as approximately ''. This is due to 
the fact that the fan illustrated in Figure 1 is de 
signed to be die-cast and these projected gaps 
are designed to simplify the die. However, it is 
preferable to have the trailing edge of one blade 
Overlap the leading edge of the succeeding blade; 
therefore, I do not limit the invention to fans in 
which projected gaps appear. In other words, 
the trailing edge 89 may extend to the position 
shown in dotted lines and indicated by the nu 
meral 88a. 

It should be understood that my new and im 
proved fan can be used either to create suction 
Such as, for example, in a vacuum cleaner or 
to create pressure such as, for example, in a 
blower. 

In fans of the prior art, noise is due to the folk 
lowing causes: 

(i) Vortices formed in the air at the trailing 
edges of the blades. 

In any axial flow type of fan having either 
high or low tip speeds, for example, aeroplane 
propellers, and ordinary electric fans. 

(2) Vortices formed on any interfering parts 
of the mechanism by air after it leaves the blades. 

(3) Forced changes in the direction of the air 
flow where abrupt turns or corners are made. 

In Vacuum cleaners of the prior art using cen 
trifugal fans and volute casings, the whine is 
due to the sharp cut-off in the volute casing. 

(4) The expansion of air at the outlet of cen 
trifugal fans against atmospheric pressure. 

(5) Vibration of the blades per se. 
In my new and improved type of fan, the ab 

Sence of noise is due to the following features: 
(l) The trailing edges of the blades, most of 

the length of which are along the surface of the 
cone and Secured thereto or formed integral 
therewith, do not deliver air into the air stream 
except the trailing tips 89 which represent only 
a Small percentage of the normal trailing edge 
as compared to the trailing edges of the blades 
of axial flow fans of like diameter. 

(2) The discharged air is delivered substan 
tially axially or in a straight line, and, therefore, 
does not strike any parts at an acute angle. 

(3) The air does not turn any sharp corners 
and there is substantially no change of its di 
rection. 

(4) The long dimension of the blades are se 
cured to or formed integral with the hub, there 
by vibration is practically eliminated. 
Due to the fact that my new and improved fan 

is provided with a conical hub which occupies 
the center of the slip stream and diverts the 
central portion of the air toward the peripheral 
portions of the fan blades, the most effective por 
tions of the blade works upon the full one-hun 
dred percent of the incoming air, and due to the 

2,189,787 
absence of re-circulation I am able to move a 
greater percentage of air for the power expended 
than other fans are capable of doing, or the 
Same amount of air with less consumption of 
power. 
. In constructing aircraft propellers along the 
Same lines, I have found that the efficiency of 
the propeller increases when the central portion 
Of the propeller is cowled, for example, a cover 
age of 20% resulted in an increase of as much 
as 2% in efficiency. With this in view, I con 
Struct a conical hub which occupies around 20% 
of the slip stream in low pressure large volume 
fans, and which Occupies as high as 80% in high 
preSSure types of fans. 
Although a simple embodiment of the new 

and improved fan is described, it is obvious that 
many changes may be made in the fan without 
departing from the Spirit of the invention as 
Set forth in the annexed claims. 
What is claimed is: 
1. A rotary fan comprising a conical member 

having its apex directed against the direction of 
air flow, a plurality of blades mounted on and 
having axially active extremities projecting be 
yond the largest diameter of said conical men 
ber to form an outer zone in which air is moved 
axially, a substantial portion of said conical 
member extending in front of the entering edges 
of said blades being smooth and unbroken and 
forming an inner non-turbulent Zone in which 
the entering air is parted, the portions of Said 
blades between said outer Zone and said non 
turbulent Zone forming an intermediate ZOne 
in which the parted air is given combined axial 
and centrifugal movement and is delivered to 
said outer zone to be moved axially. 

2. A fan according to claim 1 in which trail 
ing edges of the blades terminate along a line 
coinciding with the base line of said conical 
member. 

3. A fan according to claim 1 in which a mem 
ber of spheroidal form is substituted for said 
conical member. 

4. A fan according to claim 1 in which the 
blades are helically inclined and the entering 
edges are thicker than the trailing edges. 

5. A rotary fan comprising a conical member 
having its apex directed against the direction 
of air flow, a plurality of blades mounted on 
and having axially active extremities projecting 
beyond the largest diameter of Said conical mem 
ber to form an outer Zone in which air is moved 
axially, a portion of Said conical member ex 
tending sufficiently in front of the entering 
edges, of said blades being Smooth and being 
unbroken to form an inner non-turbulent Zone 
in which the entering air is parted, the portions 
of said blades between said outer Zone and said 
non-turbulent Zone forming an intermediate 
Zone in which the parted air is given combined 
axial and centrifugal movement and is delivered 
to said outer Zone to be moved axially. 

6. A fan according to claim 5 in which a fan 
casing Surrounds said fan. 

7. A fan according to claim 5 in which a fan 
casing surrounds said fan, said fan casing hav 
ing a conical extension spaced apart from the 
Surface of said conical member. 

8. A fan according to claim 5 in which a fan 
casing surrounds said fan, the inner wall of 
Said casing and the outer surface of said conical 
member being Spaced apart and angularly dis 
posed relatively to each other. 
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