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. 2,991,004 . . 
ONE-PECE RADAL FLOW ARMOVING DEVICE 
Albert F. Denbo and James W. Schwier, Indianapolis, 
ind, assignors to Denbo Engineering and Sales Co., 

Inc., Indianapolis, Ind., a corporation of Indiana 
Filed June 29, 1955, Ser. No. 518,762 

7 Claims. (CI. 230-134) 
This invention relates to a device for moving air, and 

more particularly, to a radial flow, air moving device. 
An object of our invention is to provide a radial flow, 

air, moving device having blades which are supported at 
only one end to permit the unobstructed flow of air to 
the device whereby turbulence of the air being moved is 
decreased and the efficiency of the device is increased. 

: A further object of our invention is to provide a high 
capacity, radial flow, air moving device of improved 
form which is efficient and dependable in operation, and 
economical to construct. 
A further object of our invention is to provide a one 

piece, radial flow, air moving device having improved air 
flow characteristics. 

Further objects of our invention will become apparent 
as the description proceeds. 
To the accomplishment of the above and related ob 
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one piece in a manner later to be described. Blades 13 

0. 

are preferably identical with each other and eachin 
cludes a convex surface 14 facing rearwardly, with re 
spect to the direction of rotation of our improved device 
(see the arrow in FIG. 3), and a concave surface 15 
facing forwardly to form, with the side edges of the blade, 
a generally air-foil cross-sectional blade shape. The 
convex surface 14 of each blade forms, with the concave 
surface 15 of the rearwardly adjacent blade, a passage 
way for the flow of air therethrough. Accordingly, the 
peripherally spaced blades provide a plurality of simi 
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jects, our invention may be embodied in the form illus 
trated in the accompanying drawings, attention being 
called to the fact, however, that the drawings are illus 
trative only, and that change may be made in the specific 
construction illustrated and described, so long as the 
scope of the appended claims is not violated. 

FIG. 1 is a perspective view of a radial flow, air mov 
ing device embodying our invention, parts being broken 
away for clarity of illustration; 

FIG. 2 is a view, partly in section, of the air moving 
device shown in FIG. 1, all but two diametrically op 
posed blades being omitted for clarity of illustration, the 
path of the moving air being indicated by dotted line 
arrows; 
; FIG. 3 is a fragmental view of a portion of our im 
proved radial flow, air moving device taken from the 
right hand side of FIG. 2 and showing in dotted lines 
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the . path of air flow through the passageways between 
the blades; 

FIG. 4 is an enlarged view of one of the blades of our 
improved device, along with a portion of the blade 
mounting member with which it is integral; 
FIG. 5 is another enlarged view of one of the blades 

of our improved device, taken from the right hand side 
of FIG. 4; 
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FIGS. 6through 10 are sectional views taken along 
lines 6-6, 7-7, 8-8, 9-9 and 10-10 of FIG. 5; and 
a FIG. 11 is a somewhat simplified view of a moulding 
apparatus which may be used in manufacturing our im 
proved device. v 
Our improved radial flow, air moving device 10 in 

cludes a blade-mounting member 11 having an aperture 
12 concentric with respect to the axis of member 11 and 
providing means for connection to a rotatable driving 
shaft. Blade-mounting member 11, along with blades 
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13, may be formed of a suitable material such as plastic . 
or, metal. - 
A plurality of peripherally spaced blades 13 is provided 

in relatively fixed relationship with blade-mounting mem 
ber 11. Preferably, each of blades 13 is formed inte 
gral at one end with blade-mounting member 11 rather 
than being separately formed and suitably secured at one 
end to the blade-mounting member. In either case, the 
blade-mounting member provides a cantilever support 
for each of the blades. The device may take the form 
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of a single, unitary member which may be moulded in . . 

larly spaced passageways through which air is moved 
peripherally forwardly and radially outwardly upon ro 
tation of the device about its axis. Such a device is 
known as a forwardly-curved air moving device; and, 
as is clearly illustrated in the drawings, the aspect ratio 
thereof (the axial length of each blade: the perpendicular 
distance between parallel lines tangent to the radially 
inner and outer edges of the blade) is quite large. As 
shown, the aspect ratio somewhat exceeds 8. 

Referring particularly to FIG. 3, it is apparent that 
each of the passageways provided by each pair of rela 
tively adjacent blades has a radially inner inlet and a 
radially outer outlet, and the area of each of the passage 
ways decreases from said inlet to said outlet to provide 
for acceleration of the air moved therethrough. By ac 
commodating the increase in velocity across the width of 
each blade the air-flow capacity of the device is mate 
rially increased. 
The inlet edge 16 of each of blades 13 is convexly 

curved and thereby permits smooth flow therepast of 
the moving air. This convexly curved conformation 16 
faces toward the direction of rotation, and in coopera 
tion with the concavo-convex surface shape of each of 
the blades, permits the incoming air entering each of the 
passageways to enter approximately tangentially with 
respect to the inlet portion of each of the blades. This 
reduces the shock. loss of the air coming into contact 
with the inlet edge 16 of each of blades 13 as that air 
enters said passageways. Of course, by reducing the 
shock loss of the entering air, the overall efficiency of 
our improved device is increased. 

Referring particularly to FIGS. 5 and 6 through 10, it 
will be apparent that the discharge angle of each of the 
blades 13 increases along the length of the blade from 
the proximal end or end carried by the blade-mounting 
member to the distal or free end of that blade. That is, 
each blade is, in effect, twisted about its longitudinal 
axis, in a direction to advance the distal portion of its 
discharge edge ahead of the proximal portion of that 
edge; while at the same time the radius of concavo-con 
vexity of the blade decreases from the proximal end of 
the blade to its distal end. The general path of the in 
coming air is depicted by the dotted-line arrows shown 
in FIG. 2. It is apparent that the movement of air 
through the path of revolution of each of blades 13, is 
such that a sharper curve is followed by the air in its 
movement near the distal end of the blade than that near 
proximal end. Since the discharge angle of each of the 
blades gradually increases from the proximal end of the 
blade to the distal end of the blade, the velocity distri 
bution of the air moving across that blade is more uni 
form. By balancing the velocity distribution along the 
length of each of the blades, the efficiency of the device 
is substantially increased. 
The cantilever support for each of the blades permits 

entry of the incoming air to our improved device sub 
stantially without turbulence since no additional retaining 
or other supporting means is required or provided at the 
free end of each of the blades. Obviously, any addi 
tional supporting means at the free end of each of the 
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blades 13, or anywhere along the axial length of each of 
the blades, would result in deflection thereabout of the 
entering air. The resulting turbulence due to this defec 
tion of air is eliminated in our device by the cantilever 
supporting arrangement provided by blade-mounting 
member 11 for each of blades 13. 
The cantilever supporting arrangement for each of 

blades 13, with its consequent tendency toward elimina 
tion of turbulence, cooperates with the shape and arrange 
ment of each of blades 13, and the passageways formed 
therebetween, to provide a highly efficient, high capacity 
air moving device. That is, since the incoming air flow 
ing axially past the free end of each of blades 13 is less 
turbulent than would be the case if additional blade-Sup 
porting means were provided, the airflows more smoothly 
around convexly curved inlet edge 16 of each of the 
blades and flows more smoothly and uniformly during 
the increase in velocity as it flows from the inlet end of 
each of the passageways through the outlet thereof. 

Referring particularly to FIG. 11, we have illustrated, 
in somewhat simplified form, a moulding apparatus 17 
of the type which may be used in manufacturing our im 
proved air moving device. Due to the unobstructed 
shape and construction of our improved air moving de 
vice, mould 17 may be formed with a plurality of re 
movable sections 18 to accommodate the formation of 
different lengths of blades. To form our air moving de 
vice with a blade length shorter than that provided by 
the apparatus set-up as shown in FIG. 11, one or more of 
sections 18 of the apparatus would be removed and re 
placed with a solid section. It will be apparent, then, 
that our improved device may be provided in different 
blade-length forms; the same mould, with correspond 
ingly different removable section set-ups, being capable 
of use to forIn each of the different blade lengths. 
We claim as our invention: 
1. A unitary, moulded radial flow air moving device 

comprising a plurality of peripherally spaced blades pro 
viding a plurality of peripherally spaced air flow passage 
ways therebetween, each blade having an inlet edge and 
a discharge edge, a rotatable blade-mounting member 
providing a cantilever support for each of said blades 
whereby each blade is integrally carried by the blade 
mounting member at its proximal end and is free at its 
distal end such that, upon rotation of the device, air is 
moved into the path of revolution of said blades sub 
stantially without turbulence, the discharge angle of each 
blade increasing progressively from its proximal end to 
ward its distal end, said blades being so proportioned and 
arranged that the air flow velocity between adjacent 
blades is substantially uniform from the proximal ends 
to the distal ends of said blades. 

2. A radial flow air moving device comprising a plu 
rality of peripherally spaced blades providing a plurality 
of peripherally spaced air flow passageways therebetween, 
each blade having an inlet edge and a discharge edge, a 
rotatable blade-mounting member provididing a canti 
lever support for each of said blades whereby each blade 
is carried by the blade-mounting member at its proximal 
end and is free at its distal end such that, upon rotation 
of the device, air is moved into the path of revolution of 
said blades substantially without turbulence, the discharge 
angle of each of said blades increasing along its length 
from its proximal end to the distal end of that blade to 
balance the velocity distribution, along the length of each 
of the blades, of the air moving through said passageways. 

3. A radial flow air moving device comprising a plu 
rality of peripherally spaced blades providing a plurality 
of peripherally spaced airflow passageways therebetween, 
each blade having an inlet edge and a discharge edge, a 
rotatable blade-mounting member providing a cantilever 
support for each of said blades whereby each blade is 
carried by the blade-mounting member at one end and is 
free at its opposite end with its discharge edge radially 
outward from, and peripherally ahead of, its inlet edge, 
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such that, upon rotation of the device, air is moved into 
the path of revolution of said blades substantially with 
out turbulence, said inlet edge of each of said blades 
being convexly curved to permit smooth flow therepast 
of the moving air, and the discharge angle of each blade 
increasing progressively from the proximal end toward 
the distal end thereof. 

4. A one-piece, radial flow, air moving device com 
prising a blade-mounting member rotatable about an axis, 
a plurality of axially extending blades spaced peripherally 
with respect to each other and spaced radially outwardly 
from said axis, the proximal end of each of said blades 
being integral with said blade-mounting member and the 
distal end being free whereby said blade-mounting mem 
ber provides a cantilever support for each of said blades, 
each of said blades having an inlet edge, an outlet edge, 
a convex surface disposed rearwardly with respect to the 
direction of rotation of the device and a concave surface 
disposed forwardly of said convex surface to provide 
a generally air-foil cross-sectional shape, and the dis 
charge angle of each blade increasing progressively from 
its proximal end toward its distal end. 

5. The device as set forth in claim 4 wherein said inlet 
edge of each of said blades is convexly curved and faces 
toward the direction of rotation of the device, said con 
vexly curved inlet edge, in cooperation with the concavo 
convex surface shape of each of the blades, permitting 
the incoming air entering each of said passageways to 
enter approximately tangentially with respect to the in 
let portion of each of the blades. 

6. A one-piece, radial flow, air moving device com 
prising a blade-mounting member rotatable about an axis, 
a plurality of axially extending blades spaced peripherally 
with respect to each other and spaced radially outwardly 
from said axis, one end of each of said blades being in 
tegral with said blade-mounting member and the other 
end being free whereby said blade-mounting member pro 
vides a cantilever support for each of said blades, each 
of said blades having an inlet edge, an outlet edge, a 
convex surface disposed rearwardly with respect to the 
direction of rotation of the device and a concave surface 
disposed forwardly of said convex surface to provide a 
generally air-foil cross-sectional shape, the convex sur 
face of each of said blades, with the concave surface of 
the blade spaced rearwardly of that blade with respect 
to the direction of rotation of said device, forming an 
air-flow passageway having a radially inner inlet and a 
radially outer outlet, the area of the passageway formed 
by said convex surface and concave surface decreasing 
from said inlet to said outlet to provide for acceleration 
of the air moved therethrough, and the radius of con 
cavo-convexity of each blade decreasing from its first 
named end to its free end. 

7. A radial flow, air moving device comprising a plu 
rality of peripherally spaced blades providing a plurality 
of peripherally spaced air flow passageways therebetween, 
each of said blades having a convexly curved inlet edge 
and a discharge edge, a rotatable blade-mounting mem 
ber providing a cantilever support for each of said blades 
whereby each blade is carried by the blade-mounting 
member at one end and is free at its opposite end such 
that, upon rotation of the device, air is moved into the 
path of revolution of said blades substantially without 
turbulence, the discharge angle of each of said blades in 
creasing along its length from the end carried by the 
blade-mounting member to the free end of that blade, 
and the area of air flow of each of said passageways pro 
vided by said blades gradually decreasing from said in 
let to said outlet to provide for acceleration of the air 
moving therethrough, and each blade being twisted about 
its longitudinal axis to dispose that portion of its dis 
charge edge adjacent its free end peripherally ahead of 
that portion of such edge adjacent its first-named end. 
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