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This invention relates to fluid moving means, and more 
particularly to a blowerfor moving air. 
One of the principal features of the invention is the 
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provision of a blower having a number of annuli of in 
clined vanes adapted to be rotated in the same direction 
and at the same number of revolutions per minute, the 
annuli being so housed and the vanes being so inclined 
as to increase the efficiency of the blower against normal 
static resistance by as much as 50 percent, and even 
more, over propeller type blowers used in the same type 
of installation. 

Another, feature of the invention is - the provision of 
a blower having two annuli of vanes, there being a first 
annulus of primary vanes each of which is inclined to 
a radius of the annulus, the first annulus being surrounded 
by a second annulus of secondary vanes similarly in 
clined, and in which the angle of inclination of the 
secondary vanes is greater than that of the primary vanes, 
with each secondary vane being radially spaced from a 
primary vane to provide therebetween an air passage which 
narrows outwardly from the center of the annuli. Thus 
there is provided a plurality of narrowing air passages 
which act in the nature of venturis, in that air passing 
therethrough with rotation of the annuli is increased in 
Velocity and hence the pressure of the air is reduced. 
The reduction in pressure takes place adjacent the trailing 
edges of each of the vanes so as to increase the efficiency 
f the vanes and provide for a greater flow of air out 

wardly from the blower. 
Another feature of the invention is the provision of 

vanes of the type described in the preceding paragraph 
which are substantially rectangular in shape and secured 
along one side to a disc-like carrier and secured along 
the opposite side to rings, there being one ring adjacent 
and secured to the leading edge of the primary vanes, 
another ring at and secured to the trailing edge of the 
secondary vanes, and a third ring intermediate the first 
two and secured to the leading edge of the secondary 
vanes and the trailing edge of the primary vanes to pro 
vide a light weight and yet extremely rigid form of con 
struction for a blower. 
Another feature of the invention is the provision of 

an intake opening for the blower with the intake opening 
having a diameter greater than the smallest diameter of 
the smallest annulus of vanes. Thus at least a portion 
of the vanes are exposed in the intake. 
A further feature of the invention is the fact that there 

is provided no form of housing about the exit sides of 
the blower. Thus the flow of air from the vanes is un 
restricted. When the blower of this invention is used, for 
example as an attic blower and in which the vanes are 
located in the attic, the entire volume of the attic acts 
as a plenum chamber. 
An additional feature of the invention is the provision 

of novel mounting means for the carrier which carries 
the annuli of vanes. The mounting means being such as 
to allow free, and easy rotation of the carrier and yet 
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2 
provide a rigid and vibrationless mounting for the entire 
rotatable portion of the blower. 

Other and further features will be readily apparent 
from the following description and drawings, in which: 

Fig. 1 is a vertical section through a blower embodying 
the invention and taken substantially along line 1-1 of 
Fig. 2; 

Fig. 2 is a rear elevational view of the blower of this 
invention; 

Fig. 3 is a front view of the apparatus shown in Fig.2 
and partially broken away for clarity of illustration, and 

Fig. 4 is a view like Fig. 3 of a somewhat modified 
form of the invention. 
While my invention is susceptible of embodiment in 

many different forms, I have shown in the drawings and 
will herein describe in detail two specific embodiments, 
with the understanding that the present disclosure is to 
be considered as an exemplification of the principles of 
the invention and is not intended to limit the invention 
to the embodiments illustrated. The scope of the inven 
tion will be pointed out in the appended claims. 

Referring now to FigS. 1 and 2 of the drawings, I 
show a Substantially flat rectangular panel 10 to which is 
Secured a pair of U-shaped mounting brackets 1 and 42 
which extend away from the back side of the panel as 
shown. A mounting piate A3 is secured to the brackets 
ii and 12 by the clamping members i4, and carries a 
fitting 5 provided with a hole ié in which a stud shaft 
17 is mounted and heid therein by means of a set screw 
i8. Fixed to the stud shaft E7 is a pair of spaced anti 
friction bearings 19 and 2i, the bearings being of the 
familiar ball bearing type. The bearings 9 and 2 are 
held in position on the stud shaft 7 by the retaining rings 
9 and 20' respectively. Mounted on the anti-friction 
bearings is a hub 21 which is provided with a groove 22 
adapted to receive a V-belt 23 driven by a motor 24 se 
cured to a motor platform 25. The platform 25 may also 
be secured to the brackets 11 and 12 by the clamping 
means 26 as shown. The motor may be adjusted up 
wardly and downwardly relative to the hub by unclamp 
ing the clamps - 26 and sliding the motor platform 25 
ertically relative thereto. Thus the proper tension on 

the belt 23 may be assured at all times. It will be noted 
that the groove 22 is located intermediate the anti-friction 
bearings i9 and 20 and is approximately equidistant there 
from. Thus the tension of the belt is substantially equally 
distributed between the bearings and decreases greatly 
the problem of vibration with rotation of the blower. 

Fixed to the hub as by the screws 27 is a carrier in 
the form of a circular disc-like member 28. A plurality 
of planar rectangular primary vanes 29 are secured to the 
carrier in an annular row by providing one side of each 
Vane with a flange portion, 38 bent at right angles to the 
remainder of the vane. The flange portion may be 
riveted to the carrier as by the rivets 35. Preferably 
twelve. Such vanes are provided to obtain maximum vol 
une of air movement and to keep the static head against 
which the blower operates to a minimum. 

Fixed to the opposite side and at the leading edge of 
each primary vane is a ring 32. The ring serves to tie 
the leading edges of all of the primary vanes together 
and insure their rigidity durings operation of the blower. 
A second ring 33 is secured to the trailing edge of the 
primary vanes and also to the leading edge of an annulus 
of secondary vanes 34. The secondary vanes are pref 
erably equal in number to the primary vanes and are 
formed substantially in the same manner, although they 
may be somewhat larger as shown. Like the primary 
vanes, the secondary vanes are planar and are provided 
with a flange portion 35 secured to the carrier by means 
of rivets 36 and the trailing edges of the secondary vanes' 
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are secured to a third ring 37 along the side opposite to 
that carrying the flange 35. 

By forming the flanges 30 and 35 on the vanes I 
find that they can be secured quite firmly to the carrier 
and, this in cooperation with the rings, provides a very 
rigid mounting for the vanes. Because of this vanes 
of much thinner material can be used. The use of thin 
material not only decreases the weight and cost of the 
blower but further reduces the eddy losses normally 
found along the leading edges of the vanes in blowers. 
The amount of eddy loss at the leading edge is directly 
proportional to the thickness of the leading edge and 
the optimum thickness is, of course, Zero. While Zero 
thickness cannot be achieved, it can be approached 
more closely by the construction disclosed because of the 
fact that vanes that are formed of thin gauge sheet metal 
can be used. 

It will be noted that while both sets of vanes are in 
clined to a radius of the annulus passing through the 
vanes, that the secondary vanes are inclined at a greater 
angle to the radius than are the primary vanes. In 
speaking of the angle of inclination of the vanes to a 
radius of the annulus of the vanes, an angle of 90 would 
represent the greatest inclination as an angle over 90 
would again be approaching parallelism with a radius. 
Thus the primary vanes are closer to meeting a radius 
at an angle of 0 (or 180') than are the secondary vanes 
and hence they are referred to as being less inclined than 
the secondary vanes. 
The front side of the panel is provided with a circular 

intake opening 38 in which there is fitted an intake mem 
ber 39 in the shape of a flared cone. 
The embodiment shown in Fig. 3 is for a low speed 

blower, that is one operating at speeds under 300 revolu 
tions per minute. It will be noted (in Fig. 3) that the 
intake member 39 and the intake opening 38 have a diam 
eter which is greater than the smallest diameter of the 
annulus about which the primary vanes 29 are located so 
that a portion of those vanes is exposed through the 
intake at all times. It will also be noted that the primary 
vanes 29 are so positioned that their leading edges 40 are 
slightly advanced angularly relative to the leading edges 
41 of the secondary vanes, that is, the leading edge of 
each primary vane is advanced (in the direction of rota 
tion of the blower as shown by the arrows) relative to 
a radius passing through the leading edge of the secondary 
vane adjacent thereto. 
When the blower of this invention is to be employed 

at speeds over 300 revolutions per minute, the construc 
tion is preferably modified somewhat as shown in Fig. 4. 
Fig. 4 shows such a high speed blower in which the lead 
ing edges 4.0a of the primary vanes 29a are slightly re 
tarded angularly relative to the leading edges 41a of 
the secondary vanes 34a. Of course, the relative angu 
lar position of the leading edges of the primary and sec 
ondary vanes may be further varied between the posi 
tions illustrated in Figs. 3 and 4 or even beyond those 
figures depending upon the amount of static resistance 
that will be encountered in any particular installation 
and also depending upon the speed at which the blower is 
designed to operate. The two illustrations shown, how 
ever, should act as a guide for setting and locating the 
relative positions of the leading edges of the vanes. 

Referring now to Figs. 3 and 4 it will be noted that 
inasmuch as the secondary vanes are radially spaced 
outwardly from the primary vanes there is provided be 
tween the two vanes an air passage having an outer sur 
face defined by the secondary vanes and having an inner 
surface defined by the primary vanes. The air passage 
so formed narrows outwardly from the blower. Thus, 
during rotation of the blower in the direction indicated by 
the arrows in Figs. 3 and 4, the air passages so defined 
act in the nature of venturis in that air passing there 
through is accelerated due to the constriction of the 
passage. As is well known, such constriction and 
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4. 
acceleration of air flow causes a reduction of air pressure 
at the area of greatest velocity of flow. The air passages 
are so arranged as to locate the area of low pressure 
adjacent the trailing edges of each set of vanes. The 
low pressure area existing adjacent the trailing edges 
of the primary vanes serves to direct air outwardly from 
the blower along the inner side of the primary vanes, 
that is the side toward the center of rotation of the 
blower. The area of reduced pressure also serves to in 
crease the flow from the trailing edges of the secondary 
vanes outwardly across their top or outer surfaces. The 
area of reduced pressure also serves to increase the 
efficiency of withdrawal of air from the centerpoint of 
the blower, that is from along the axis of rotation of 
the vanes. 

It will be noted that the exit side of the blower is not 
provided with a scroll or housing of any sort and the 
fiow of air outwardly from the vanes is completely un 
restricted. By providing a blower which needs no hous 
ing therearound the evils that were necessary with other 
types of blowers where such a housing is required have 
been eliminated. Thus, the blower of this invention is 
not subjected to the shock losses and eddy losses which 
are encountered in blowers which must employ a con 
tinuous housing around the outer periphery of the vanes. 

It will also be noted by comparing Figs, 3 and 4 that, 
while the angle of inclination of the secondary vanes 
to a radius of the annulus is, in each instance, greater 
than the angle of inclination of the primary vanes there 
to, the difference between the angles of inclination of 
the primary and secondary vanes is not as great in the low 
speed blower shown in Fig. 3 as is the angle of inclina 
tion illustrated in Fig. 4. It has been found that, when 
operating at high speeds and hence high velocities of air, 
the angles of inclination need not be quite as different 
as is the case in a low speed operation. 

It will also be noted that in Fig. 4 the intake member 
39a and the intake opening 38a are somewhat larger 
(than the corresponding member and opening, 39 and 38, 
of Fig. 3) so as to expose not only all of the primary 
vanes but substantially all of the secondary vanes. In 
the low speed blower shown in Fig. 3 all of the secondary 
vanes are covered by the intake as is at least a portion 
of the primary vanes. 
The blower of this invention will move approximately 

50 percent more cubic feet of air per square foot of open 
ing than the conventional propeller type fan and thus it 
is possible to construct a smaller blower and install it in 
a smaller opening to achieve the same cubic volume of air 
evacuation. Thus, for example, the blower of this in 
vention will move approximately 1220 cubic feet of air 
per minute through each square foot of opening, for ex 
ample, in a ceiling louvre, as against movement of 750 
cubic feet per minute per square foot of opening for a 
propeller type of fan of the same rated capacity. By 
the use of a smaller unit my blower not only recommends 
itself as being less expensive but in addition may operate 
at lower speeds and hence with considerably less noise 
and power. 
While I have shown my invention in its preferred em 

bodiments, it is to be understood that changes in con 
struction may be made without departing from the spirit 
and scope of the invention as disclosed in the appended 
claims. 

I claim: 
1. A blower comprising a rotatably mounted circular 

disc-like carrier, a first annulus of substantially rectangu 
lar primary vanes secured along one side to the carrier, 
a second annulus of substantially rectangular secondary 
vanes secured along one side to the carrier, said annuli 
being concentric with the carrier, and an elongated solid 
member having all of its transverse dimensions but a 
fraction of the length of a vane, said solid member being 
formed into a ring and secured to the leading edge of 
each of the secondary vanes and to the trailing edge of 
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each of the primary vanes along the opposite side of the 
WaS 

2. A blower comprising a rotatably mounted circular 
disc-like carrier; a first annulus of substantially rectangu 
lar primary vanes secured along one side to the carrier, 
each of said vanes being inclined at equal angles to a 
radius of the annulus passing through the vane; a second 
annulus of substantially rectangular secondary vanes 
secured along one side to the carrier, each of said sec 
ondary vanes being inclined at equal angles to a radius 
of the second annulus passing through the vane, and said 
annuli being concentric with the carrier; means for rotat 
ing the carrier; a first elongated solid member having all 
of its transverse dimensions but a fraction of the length 
of a vane, said solid member being formed into a ring and 
secured to the trailing edge of the secondary vanes; a 
second elongated solid member having all of its transverse 
dimensions but a fraction of the length of a vane, said 
solid member being formed into a ring and secured to 
the leading edge of the primary vanes, and a third elon 
gated solid member having all of its transverse dimensions 
but a fraction of the length of a vane, said solid member 
being formed into a ring and secured to the leading edge 
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of the secondary vanes and to the trailing edge of the 
primary vanes, each of said rings being secured along the 
side of the vanes opposite to the carrier side thereof. 
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