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The invention relates to a blower unit adapted for use 
with warm air furnaces and with air conditioning installa 
tions and otherwise, said unit being of the type that in 
cludes a housing having an air intake opening in one 
side wall ‘and having a second wall parallel with said side 
wall and further having a discharge opening. The unit 
also includes a motor located with its shaft concentric 
with the intake opening and the unit has an air impeller 
located within the housing and driven by the motor and 
serving to draw air inwardly through the intake opening 
and to discharge said air through the discharge opening. 
As shown and as frequently preferred, the housing has 
two parallel side walls and has two opposite intake open 
ings in said side walls. The motor is located within the 
housing and there are two impellers driven by the motor 
and serving to draw air inwardly and in opposite direc 
tions through said intake openings. 
The general object of the invention is to provide a 

unit of the stated type that is simple and compact and 
inexpensive, and that has favorable power and perform 
ance characteristics through a wide range of operating ‘Y 
conditions. 
A more speci?c object of the invention is to provide a 

unit having a substantially ?at power curve, the horse 
power output of the motor and the speed of the motor 
varying to only small extents as the discharge pressure ‘ 
varies from maximum to zero and as the 
creases from zero to maximum. 

Other objects of the invention will be apparent from 
the following speci?cation and claims. 
The drawings show three embodiments of the inven 

tion and such embodiments will be described, but it will 
be understood that various changes may be made from 
the constructions disclosed, and that the drawings and‘ 
description are not to be construed as de?ning or limiting 
the scope of the invention, the claims forming a part 
of this speci?cation being relied upon for that purpose. 
In each of the illustrated embodiments of the invention, 
there are two impellers at two opposite intake openings, 
but it will be understood that the invention in its broader 
aspects is not so limited. 
Of the drawings: 
Fig. ‘l is a side view of a two-impeller blower unit em 

bodying the invention, certain parts being broken away 
to more clearly show other parts. 

Fig. 2 is a right end view of the blower unit with cer 
tain parts broken away and with other parts in vertical 
central section. - 

Fig. 3 is an enlarged fragmentary sectional view taken 
along the line 3-3 of Fig. l. . 

Fig. 4 is a side view of one impeller with parts broken 
away to show the details of construction, this propeller 
being that shown at the left in Fig. 2. . 

Fig. 4A is a fragmentary view similar to the upper left 
portion of Fig. 2 and showing an alternative embodiment 
of the invention. - . 

Fig. 5 is an enlarged fragmentary schematic view show 
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2 
ing the relationship of one'impeller blade to the axis of 
rotation and ‘to the central partition and to other parts. 

Fig. 6 is a fragmentary view similar to the upper por—' 
tion of Fig. 2 and showing an alternative two-impeller 
unit embodying the invention. ‘ ' ' 

Fig. 7 is a fragmentary side view showing a portion of 
one of the impellers shown in Fig. 6. 

Fig. 8 is a fragmentary view similar to the upper por 
tion of Fig. 2 and showing another alternative two-impeller 
unit embodying the invention; 7 ' 

Fig. 9 is an enlarged fragmentary view taken along the 
line 9-9 of Fig. l, but showing a detail of construction 
which is ordinarily used only with the alternative con 
struction shown in Fig. 8. e . 

Fig. 10 is a chart showing representative performance 
characteristics of a blower unit embodying the invention. 

Referring to the drawings and more particularly to 
Figs. 1 to 5 thereof, the main housing of the blower unit 
is represented at '10, said housing preferably being formed 
of sheet metal. The shape of the housing can be \m'dely 
varied, but it is shown as being of the scroll or involute 
type. When the ‘housing is of the last type, there is a 
longitudinal axis 12 and the housing has a peripheral wall 
14'WhlCl’l conforms to a surface generated by moving a 
line approximately in an involute path about said axis 12. 
The housing is shown as having similar opposite parallel 
front and rear side walls'16 and 18. As shown, the 
peripheral wall 14 has opposite ?anges 2t? and 22 which 
engage the peripheral portions of the side walls 16 and 
18 and which are suitably connected therewith, as for 
instance, by spot welding. When there are two side walls 
16 and 18, they are provided with similar large intake 
openings which openings are concentric with the axis 12. 
The housing has a relatively‘ large peripheral discharge 
opening 24. The opening 24 is shown as being rectangu 
lar and it is de?ned in part by extended portions of the 
peripheral wall 14 and of the side walls 16 and 18 and 
is further de?ned by a fourth wall 26 at the bottom there 
of, said wall 26 being'suitably connected with said sid 
walls and said peripheral wall. ' t 

When there are two side walls such as 16 and 18,'two 
generally cylindrical shrouds 28 and ‘30 are ?tted respec 
tively within the intake openings in the side Walls, these‘. ' 
shrouds being concentric with the axis 12. As shown in 
Figs. 1 to 5, the two side wall openings are of the same 
size and the two shrouds are of the same size. The major‘ 
portions of the shrouds are cylindrical and said cylindri 
cal portions are located to a major extent within the 
housing, but they may also extend outside of the housing.’ 
Said shrouds are suitably connected with the side walls, 
and when they are partly outside of the housing they may» 
be connected by means of circular angle rings 32 and 34. 
The outer portions of the shrouds 28 and 30‘may be bell-~ 
mouthed as shown. 
When there are two side walls such as 16 and 18 and 

two shrouds such as 28 and 30, a central panel or parti 
tion 36 is provided within the housing midway between 
and parallel with the side walls, this partition being formed ‘ 
of sheet metal and being suitably connected'with “the, 
peripheral wall 14, as for instance by means of a ?ange 

Said partition 36 extends nearly to the discharge. 
opening 24, but preferably has its edge 40 spaced in- ' 
38. 

wardly from the outermost plane of said opening. The 
partition is sometimes hereinafter referred to as a second 
wall parallel to one of the side walls. The partition 36 
provides two- substantially equal chambers within the 
housing 10 each of which chambers is unobstructed forv 
the free ?ow of air therein except for the corresponding 
one of said shrouds 28 and 30 and except for the here 
inafter described motor and motor supportand the corre: 
sponding one of said air impellers. 
An electric motor 44 is provided with its 
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concentric with the central axis and with a portion of its 
shaft projecting toward at least one of the side walls 16 
and 18. When there are two chambers and a central 
partition 36, said partition has an opening 42 therein con 
centric with the axis 12 and the electric motor 44 is 
located at said opening. The motor includes a casing, 
preferably cylindrical, and it includes a drive shaft 46 
having portions projecting at both ends of the casing. 
Means is provided for supporting said motor on said par 
tition with its center of gravity at the central plane of the 
partition. The motor casing is symmetrically located in 
said partition opening 42 and the portions of said shaft 
46 are concentric with said central axis 12, said shaft 
portions projecting toward the planes of the housing side 
walls 16 and 18. 
The supporting means for the motor preferably sup 

ports the motor resiliently, and it is shown as including 
a supporting ring or strap 48 located within said opening 
42, but preferably not closely ?tting said opening. When 
the supporting means supports the motor resiliently, the 
strap 48 is preferably connected with the partition 36 by 
means of a plurality of resilient connections 50. As 
shown, there are three such connections equally spaced 
circumaxially and one of said connections is illustrated 
in detail in Fig. 3. 

In each said resilient connection a rubber grommet 52 
is ?tted within a hole in the partition 36, said grommet 
having a central bushing 54 therein. Preferably, in order 
to provide a larger bearing area for the grommet 52, a 
small plate 56 is welded or otherwise secured to the par 
tition and has a hole for the grommet which has the same 
diameter as that in the partition. At one side of the 
grommet 52 is a clip 58 rigidly connected by welding or 
otherwise with the strap 48. At the opposite side of the 
grommet is a washer 60. A headed bolt 62 extends 
through said bushing 54 and through holes in the clip 
and washer, and a nut 64 on said bolt serves to ?rmly 
connect all of the last said parts with each other. By 
means of the three connections 50, 50 the strap 48 is 
?rmly but resiliently connected with the partition plate 36. 
The casing of said motor 44 ?ts within the strap 48 

so as to be held thereby in the stated relationship with 
the panel or partition 36 and with the housing. The 
supporting strap 148 is split and it ‘has two spaced ears 
66, 66 as shown in Fig. l, the opening 42 having a notch 
67 to receive said ears. Bolts 68 extend through holes 
in the said ears, and by means of said bolts the ears 66, 
66 can be drawn toward each other so as to ?rmly clamp 
the strap 48 against the periphery of the motor casing. 
Thus the strap ?rmly engages the motor 44 and serves to 
resiliently support said motor. 
A conducting cable 70 for supplying current to the 

motor 44 extends upwardly through an insulating bush 
ing in the lower portion of the peripheral housing wall 14 
and then to themotor. As shown in Fig. 3, at least one 
electrical connecting wire 72 is engaged by the head of 
a corresponding one of the bolts 62 and said wire 72 is 
soldered or otherwise connected with the plate 56. This 
wire provides a grounding connection for the motor sup 
porting strap 48 and for the casing of the motor 44. 

It will be apparent that motors dilfering in exterior 
size from the disclosed motor 44 can be readily accom 
modated by merely substituting a strap similar to the 
strap 48 but differing in size to accommodate the selected 
motor. The strap 48 can be smaller than that shown, 
and the space between the strap 48 and the periphery of 
the opening 42 permits larger straps to be substituted with 
out any necessary change in the partition. 

Secured to at least one projecting end portion of the 
motor shaft is a rotary air impeller with the shroud at 
the corresponding intake opening. When there are two 
side walls and two intake openings, the projecting end 
portions 46, 46 of the motor shaft carry two rotary air 
impellers respectively indicated at 74 and 76. The im 
pellers are provided respectively with blades 78, 80 and 
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82, 84 uniformly spaced circumaxially. The outer por 
tions of the blades of the two impellers are respectively 
within the shrouds 28 and 30, and said portions at their 
peripheral edges have reasonable running clearances with 
respect to the shrouds. Otherwise stated, the radii of 
said outer portions of the‘ blades are only slightly less 
than the internal shroud radius. The two impellers 74 
and 76 are shown in Fig. 2 as being identical in size and 
shape except for opposite pitches of their said blades. 
The impellers 74 and 76 rotate in the clockwise direction 
as viewed in Fig. l, and the blades 78, 80 and 82, 84 
have opposite pitches so that they draw air in opposite 
directions and inwardly through the corresponding shrouds 
and intake openings and toward the motor 44 and toward 
the panel or partition 36. 

Preferably and as shown, the two impellers 74 and 76 
have the same number of blades and said blades of the 
two impellers are in circumaxially staggered relationship 
with each other as shown in Figs. 1 and 2. This stag 
gered relationship substantially reduces noise. 
The invention is not necessarily limited as to all of the 

details of impeller construction, but it is important that 
the total or aggregate width of all of the blades of each 
impeller be relatively large with a corresponding rela 
tively large total or aggregate blade area. In order to 
provide the required total blade width each impeller pref 
erably comprises two separate sheet metal blade mem 
bers as illustrated in Fig. 4, the blade members for the 
front impeller 74 being shown. Said blade members have 
circular central portions 86 and 88 and said central por 
tions are in engagement. As shown, the central portion 
86 of the blade member which is at the front has the 
blades 78 formed integrally therewith and the central 
portion 88 of the blade member which is at the rear has 
the blades 80 formed integrally therewith. Said central 
portions 86 and 88 of the two blade members are suitably 
connected to a hub 90 and said blade members are so 
located on the hub 90 that said blades 78 and 88 are in 
staggered circumaxial relationship with each other. By 
providing two separate blade members, the blades 78, 78 
and 80, 30 can be much wider than would be possible, 
‘if there were only a single blade member. As shown, 
there are four blades 78 on one blade member and four 
blades 80 on the other blade member, but the invention 
is not limited as to the number of blades. 
The hubs 90 of the two impellers are connected by set 

screws 92 to the corresponding motor shaft portions 46 
so that portions of the impeller blades are within the 
shrouds as previously stated. 

Each of said blades 78, 78 and 80, 80 on the two blade 
members has an outer leading edge 96 and an inner trail 
ing edge 98 and the two edges are preferably parallel with 
each other and with a radial line through the center of 
the blade. Said leading and trailing edges 96 and 98 are 
relatively long so as to provide the main section thereof 
with a relatively large effective area, but, as shown, the 
bladeis so formed that the trailing edge 98 is somewhat 
shorter than the leading edge 96. Each blade is twisted 
at its root portion 94 to provide a suitable pitch angle 
as hereinafter more fully explained. Said root portion 
94 of each blade is preferably located near the outer edge 
thereof, as clearly shown in Fig. 2, so that the main sec 
tion of the blade projects or overhangs inwardly. The 
said main sections of the blades are suitably curved as 
also hereinafter more fully explained. After twisting, the 
leading edges 96 of all blades are approximately in a 
plane perpendicular to the central axis, and the trailing 
edges 98 of all blades are approximately in another plane 
perpendicular to the central axis. Said plane of the lead 
ing edges 96 is at least approximately coincident with the 
plane of the corresponding side wall, and said plane of 
the trailing edges 98 is near the panel or partition 36. As 
shown, all portions of the outer or peripheral edges of 
the aforesaid main sections of the blades are equidistant 
from the axis 12, but this is not always essential as will 



be hereinafter explained. Preferably, the blades 78, 78 
and 80, 80 are so related to their corresponding central 
portions 86 and 88 that said blades have registering rota 
tive paths. Figs. 1 and 2 of the drawings show a blower 
unit wherein the housing has two opposite intake open 
ings and wherein a single motor supports and drives two 
impellers respectively adjacent said intake openings. 
However, the invention is not limited to a two-impeller 
unit and as to certain aspects it comprehends aunit hav 
ing only one impeller. Fig. 4A shows a unit having only 
one impeller, this unit being identical in construction 
with the left portion of the two-impeller unit shown in 
Fig. 2. In view of the identity’of construction no detailed 
separate description is necessary as to the alternative unit. 
The presently preferred shape and pitch of each blade 

and the relationship of the blade to other parts are illus 
trated in Fig. 4 and in the schematic Fig. 5.v Fig. 5 is 
applicable to the two-impeller unitv as shown in Figs. 1 
to 4 and is also applicable to the single-impeller unit as 
shown in Fig. 4A. 

Each blade is transversely curved, preferably circu 
larly, to provide a concave face at the leading or pressure 
side. 
of the curve thereof as represented by a in Fig. 5 is from 
10% to 20% of the length of the blade chord represented 
by b. The optimum camber a may be about 15% of b. 
The mean pitch angle of each blade with respect to a 

plane parallel to the axis as represented at c is within the 
range of 45° to 60°, and the optimum mean pitch angle 
may be about 50°. The blade curvature and the blade 
pitch angle are such that a tangent to the curvature at the 
trailing edge is approximately perpendicular to the panel 
36 and approximately parallel with the axis 12. 
As has been stated, it is important to provide a large 

aggregate blade width for each impeller and therefore a 
large aggregate blade area. With a large pitch angle 
such as above stated, the axially projected width of each 
blade is much less than the actual width measured along 
the curvature of the blade, but even so the axially pro 
jected width is large. The axially projected width of 
each impeller blade at or approximately at the periphery 
of the blade portion within the corresponding shroud is 
indicated at d in Fig. \l. The aggregate of the axially 
projected widths of all of the blades at or approximately 
at the peripheries is 50% or more of the circumference 
of a circle including said peripheries. The required width 
and area of each blade are a function of the number of 
blades, and it will be obvious that, for any chosen aggre 
gate blade width and area, the width. and area per blade 
would decrease proportionately to an increase in the 
number of blades. 
When the pitch angle is within the range of 45° to 60° 

and when the aggregate of the axially projected blade 
Widths is 50% or more of the circumference of a corre 
sponding circle as above stated, it will be evident that the 
aggregate of the actual widths measured along the curva 
ture of the blades is on the order of 100% of the corre 
sponding circle. ' 

It is important that the blades of each impeller be 
properly located axially with respect to the corresponding 
shroud. In Fig. 5 the line e represents the plane of the 
inner edge of the shroud 28, the line f represents the 
plane of the outer edge of the cylindricalportion of the 
shroud, the line g represents the plane of the housing side 
wall, and the line It represents the plane of the inner edges 
of the impeller blades. The outer edges of the blades 
are shown as being at said line g representing the plane 
of the housing side wall. The dimension i between the 
lines g and h is the total laterally projected depth of the 
blades, that is, the depth projected in thepdirection of 
rotation or on a radial plane through the axis 12. Stated 
otherwise, the dimension i is the distance between'the 
plane of rotation of the leading edges of the blades and 
the plane of rotation of the trailing edges of the blades. 
The dimension j between the lines 2 and h is the laterally 

The blade is so curved that the depth or camber ‘ 
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a 
projected depth of the exposed or protruding portion of ' i 
the blades that extends axially inwardly beyond the end 
of the corresponding shroud at e. Said dimension i 
should be within the range of 60% to 70% of said dimen 
sion i representing the total projected depth of the‘blade‘s; . 
The dimension k between the lines 1‘ ‘and e is the total ' 

length of the cylindrical portion of the shroud 28, and the 
dimension l between lines g and e is the length of the 
shroud portion that projects inwardly into the housing. 
Said dimension I should be at least 30% of the dimension 
1' which is the total laterally projected depth of the blades. 
The shroud may also project outwardly from the housing 
and the vdimension k may therefore be larger than the 
dimension 1, but this is not essential. , 
The projected ‘depth of the main section of each blade 

is such that the trailing portion 100‘ of said main. section 
overlies the motor ‘44 to a substantial extent and moves 
around said motor, the trailing inner edges 98 of the 
blades being in a plane between the partition 36 and the 
end of the motor casing. This conserves space and makes 
it possible for the overall width of the unit to be substan 
tially less than .would otherwise be necessary. Further 
more, the said location of the trailing portions 100 of the 
blades improves air circulation around the motor so that 
the motor is more effectively cooled. In order to further 
conserve space and to provide a minimum overall width 
of the blower unit, the portions 100 of the blades extend 
axially inwardly so that the trailing edges 98 of the blades 
are relatively close to the second wall or partition 36. 

Referring again to Fig. 5, the line m represents the edge 
of the motor casing, and the dimension n represents the 
projection or overhang of the blades with respect to the 
motor. Said dimension it varies substantially with the 
length of the selected motor, but it is shown as being 

' about 35% of the dimension i which is the total projected 
depth of the blades. The dimension 0 represents the 
width of the housing between the side wall 16 andthe 
second wall or partition 36. The dimension p' is the spac 
ing between the planerof the inner or trailing edges 98 
of the blades and the second wall or partition 36 and 
said dimension p should be as small as reasonably pos 
sible. Said dimension p is shown as being about 7% of 
the dimension 0. 

It will be apparent from the drawings and from the 
foregoing description, that the air as moved by the blades 
of 'each impeller has three directional components of 
movement. 

tangentially in the direction of impeller rotation. The 
portion of the projected blade depth which the air ini 
tially engages is located within the corresponding shroud 
as previously stated, and therefore the initial air move 
ment has little or no radially outward component. In 
the portion of the projected blade depth that extends 
radially inwardly beyond the shroud, the air continues'to 
move axially, such movement being limited by the parti 
tion 36, and in the last said portion of the blade depth, 
the air also moves radially outwardly. The radially out 
ward component of the air movement is the resultof 
centrifugal action and pressure is developed in the air as 
discharged from the tips of the blades. The space in each 
chamber within the housing and around the correspond 
ing impeller is entirely unobstructed and said air under 
pressure is delivered into said surrounding space. The 
corresponding shroud projects into me chamber and, 
therefore, the space in the outer portion of the chamber ' 
is wider than the ‘exposed portion of the blade depth. 
Therefore, the air under pressure that is delivered at the 
tips of the blades not only continues its tangential movea 
ment but also expands in the axial direction. 
As shown in the drawings and as hereinbefore described 

in detail, the blower unit embodying the invention is 
duplex, there being two chambers in the housing at ‘op’po; 
site sides of a central partition each of which chambers 
has an intake opening and a shroud, and there being'two , ‘ 

Said air moves axially toward the partition ' 
36, said air moves radially outwardly, and said air moves 
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impellers respectively in the chambers and located re 
spectively at the intake openings. While a duplex unit 
may ordinarily be preferred, it is to be understood that 
the invention, as to some aspects thereof, is not so limited. 

Figs. 6 and 7 show an alternative construction which 
is or may be like that shown in Figs. 1 to 5, except that 
there are different impellers 74a and 76a wherein the 
portions of the blades 78*‘, 803, \829- and 84a that extend 
axially inwardly beyond the shrouds have projections 102 
that extend radially outwardly beyond the radius of the 
shrouds. The blades at the projections 102 have a sub 
stantially greater radius, and this increases the effective 
areas of the blades. 
To facilitate assembly of the unit as shown in Fig. 6, 

the side walls 163 and 18“ have openings therein large 
enough to receive the larger impellers. The circular 
angle rings 32‘1 and 34a are larger and are of such size 
as to engage the side walls beyond said openings. Instead 
of being welded in place, the rings 32a and 3421 may be 
fastened by screws 164. Thus the shrouds 28 and 30 can 
be assembled and attached after the impellers are in 
place. 

Figs. 8 and 9 show another alternative construction 
which is or may be similar to that shown in Figs. 1 to 5, 
except that there are impellers 74b and 76b having dif 
ferent diameters with shrouds 28b and 30b having corre 
spondingly different diameters. As shown, the front im 
peller 71t-b has a diameter substantially smaller than that 
of the rear impeller 76”. The smaller impeller blades are 
represented at 78b, 80b and the larger impeller blades are 
represented at 82b, 841’. 

In the construction shown in Figs. 8 and 9, the {two 
impellers have different capacities, and the partition 36‘1 
need not be exactly midway between the side walls. This 
unit is particularly useful when there are two bodies of 
air which must be handled separately. In this case, two 
separate discharge ducts, not shown, would be connected 
to the discharge outlet at 24, the dividing wall between the 
ducts being extended to engage the partition 36 at the 
edge 40. When there are two separate bodies of air, 
they may be at different pressures and it may be desirable 
to prevent any ?ow through the central opening 42 in 
the partition 36. To this end a sealing ring 106 of 
?exible material, as shown in Fig. 9, may be attached to 
the motor supporting strap 4'5 and may be held in engage-’ 
ment with the partition 36. This ring is not attached to 
the partition and therefore does not affect the resilient 
mounting of the motor 44. 

According to present practice, ‘blower units for small 
domestic appliances and for such appliances as warm air 
furnaces and package air conditioners ordinarily comprise 
centrifugal blower wheels having forwardly curved blades. 
The performance of a blower unit of this type is graphi 
cally presented ‘by the dotted curves of the chart in Fig. 
10, it being assumed that the impellers are rotated at a 
constant speed of 1000 rpm. The curve A shows the 
relationship between the pressure developed by the blower 
unit and the volume of air that it can move or the air 
flow, and the curve B shows the relationship between the 
volume of air ?ow and the necessary brake horsepower. 
It will be understood that said curves A and B are inr 
tended to be merely illustrative and not to accurately 
represent any actual application. 

It is normal practice to design the blower unit to provide 
a chosen air flow at a chosen pressure with the motor 
operating under normal conditions. in the illustrated 
example, the chosen air flow is about 260 c.f.m. and the 
chosen pressure is about .44 inch as represented by the 
point C on curve A. This point C corresponds to a brake 
horsepower output of about .037 as represented by the 
point D on curve B. The said ‘brake horsepower is well 
within the normal operating range of the selected motor. 

In many installations, as in a warm air furnace system 
for example, situations may arise by the opening of 
dampers or otherwise wherein the air ?ow is increased 
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8 
far beyond the normal air ?ow for which the unit was 
designed. For instance, the air ?ow may be increased 
to that represented by the point E, that is, about 420 
c.f.m. The said increase in air flow requires an increase 
in brake horsepower to that represented by the point F on 
curve B, or about .063 horsepower. This increase in 
brake horsepower greatly overloads the motor and may 
result in serious damage thereto if continued. Obviously, 
the degrees of motor overloading would be even more 
serious with a greater increase in air flow. 

In a blower unit embodying the present invention, 
whether as shown in Figs. 1 to 5 or in Figs. 6 and 7 or 
in Figs. 8 and 9, the described shapes of the impeller 
blades and the relationship of the blades with other parts 
serve to eliminate, or to at least greatly reduce, the above 
described limitations inherent in blower units as hereto~ 
fore provided. Assuming that the same motor is selected, 
the full line curves A’ and B’ correspond respectively to 
the previously described dotted line curves A and B. It 
should be particularly observed that curve B’ is almost 
?at and varies only slighty from a straight line and that it 
represents only relatively small increases in brake horse 
power for increases in air ?ow. It is assumed that the 
blower unit embodying the invention was designed for the 
same chosen air ?ow, and the point C is therefore com 
mon to curves A’ and A. The brake horsepower is that 
represented by the point D which is common to the 
curves B’ and B. 

if the air flow is increased to the same extent as before, 
that is, to that represented by the point B’ on curve A’, 
the increase in brake horsepower is only to that repre 
sented by the point P’ on the curve B’, that is, about 
.045. The slightly increased brake horsepower is well 
within the normal operating range of the motor and there 

Even with an additional opening of 
dampers and with a much greater increase in air flow, 
there would be no abnormal increase in loading. As illus 
trated by curves A’ and B’, the increase in horsepower is 
only about 55% when the air ?ow is increased from about 
10G c.f.m. to about 500' c.f.m. 
A blower unit embodying the invention eliminates over 

loading of the motor as above described. Furthermore, it 
is possible to use a unit for a variety of installations hav 
ing widely different air-?ow requirements. For example, 
the unit as above described could be used, without motor 
overloading, for various air flow requirements ranging 
from perhaps 100 c.f.m. to perhaps 500 c.f.m. This great~ 
ly facilitates manufacture and sale as only a very few 
different sizes and designs of units would be needed for 
all requirements of customers. A blower unit embodying 
the invention has the further advantage that it is smaller 
and less expensive than prior units of comparable ca 
pacity. 
The invention claimed is: 
1. In a blower unit, the combination of a housing in 

cluding a front side wall having a circular intake opening 
concentric with a central axis and including a second wall 
behind said front wall and parallel therewith, said hous 
ing having a peripheral discharge opening and having a 
chamber therein which is substantially closed except for 
said intake and discharge openings and which is unob 
structed except for some of the hereinafter stated parts, 
a cylindrical shroud ?tted within said intake opening, an 
electric motor including a drive shaft, means for support 
ing said motor with its drive shaft concentric with said 
central axis and with a portion of said shaft projecting 
toward the plane of said front wall, and an air impeller 
comprising a hub and a plurality of uniformly spaced 
blades connected with said hub and extending generally 
radially therefrom which hub is secured to the projecting 
portion of said motor shaft and is so located that the outer 
portions of its blades are within said shroud, said outer 
portions of the blades of the impeller having radii only 
slightly less than the internal shroud radius and said 
blades in their entireties being so pitched that said impeller 



amt-as 
V 9 r a r i 7 

serves upon rotation by the motor to draw air inwardly 
through the shroud and intake opening and each blade 
of said impeller having a mean pitch angle with respect to 
a plane parallel to said axis which is within the range of 
45° to 60° and each blade of said impeller having a por 
tion of its laterally projected depth extending axially 
inwardly beyond the shroud to an extent Within the range 
of 60% to 70% of the total laterally projected depth. 

2. A blower unit asset forth in claim 1, wherein each 
blade of the impeller is transversely curved to provide a 
concave face at the leading or pressure side and is so 
curved that the camber of its curve is within the range 
of 10% to 20% of the length of the blade chord. 

3. A blower unit as set forth in claim 1, wherein a 
portion of the shroud extends inwardly from the front 
side wall andtwherein the length of the last said portion 
of the shroud is at least 30% of said total laterally pro 
jected depth of the blades of the impeller. 

4. A blower unit as set forth in claim 1, wherein said 
electric motor includes a casing which is located at least 
partly within the housing chamber and wherein each blade 
of the impeller has a substantial portion of its laterally 
projected depth extending axially inwardly beyond the 
outer end of the motor casing and rotatable around the 
portion of said motor casing which is within the chamber. 

5. In a blower unit, the combination of a housing in 
cluding parallel side Walls respectively having circular 
intake openings concentric with a common central axis 
which housing has a peripheral discharge opening andis 
closed except for said intake and discharge openings, a 
thin partition in said housing parallel with and midway 
between said side walls and having a generally circular 
opening concentric with said axis, said partition providing 
two equal chambers within the housing which chambers 
are completely separated except for said partition opening ' 
and which chambers are unobstructed except for some of 
the hereinafter stated parts, two cylindrical shrouds 
respectively ?tted within said intake openings, an electric 
motor including a casing and including a drive shaft 
having portions projecting at both ends of the casing, 
means'for supporting said motor on. said partition with 
the casing symmetrically located in said partition opening 
and with said shaft portions concentric with said central 
axis and projecting toward the planes of said side walls, 
and two air impellers each comprising a hub and a plu 
rality of uniformly spaced blades connected with said hub 
and extending generally radially therefrom which hubs of 
the two impellers are secured respectively to the projecting 
portions of said motor shaft and are so located that the 
outer portions of the blades are within the corresponding 
shrouds, said outer portions of the blades of the two 
impellers having radii only slightly less than the internal 
radii of the shrouds and said blades of the two impellers 
in theirtentireties having opposite pitches so that each 
impeller serves upon rotation by the motor to draw air 
inwardly through the corresponding shroud and intake 
opening and each blade of each impeller having a mean 
pitch angle, with respect to a plane parallel to said axis 
which is within the range of 45° and 60° and each blade 
of each impeller having a portion of its laterally projected 
depth extending axially inwardly beyond the correspond 
ing shroud to an extent within the range of 60% to 70% 
‘of the total laterally projected depth. 

6. A blower unit as set forth in claim 5, wherein the 
two impellers have the same number of blades, and 
wherein the uniformly spaced blades of the two impellers 
are in circumaxially staggered relationship with each 
other. 

7. In a blower unit, the combination of a housing 
including a front side wall having a circular intake open 
ing concentric with a central axis and including a second 
wall behind said front wall and parallel therewith, said 
housing having a peripheral discharge opening and having 
a chamber therein which is substantially’ closed except 
for said intake and discharge openings and which is un— 
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u 1G,,r obstructed exceptfor the hereinafter stated parts, agcylin 
drical shroud ?tted within said intake opening, anlelectric 
motor including a drive shaft, means for supporting said 
motor'within its drive shaft concentric with said central 
axis and with a portion of said shaft projecting toward . 
the plane of said front wall, and an airlimpeller com 
prising a hubv and a plurality of generally radial uniformly 
spaced blades connected with said hub and extending 
generally radially therefrom which hub is secured to the 
projecting portion of said motor shaft and is so located 
that the outer portions of the blades are within said 
shroud, said outer portions of the blades of the impeller 
having radii only slightly less than the internal shroud 
radius and said blades in their entireties being so pitched 
that said impeller serves upon rotation by the motor to 
draw air inwardly through the shroud and intake opening 
and each blade of said impeller having a mean pitch angle 
with respect to a plane parallel to said axis which is within 
the range of 45° to 60° and the blades of said propeller 
being of such laterally projected depths and so located 
that their outer leading edges are approximately in the 
plane of said front wall and that their inner trailing edges 
are close to said second wall so that the width of the 
housing between saidrfront wall and said second wall is 
only slightly greater thanthe total laterally projected 
depths of the blades of the impeller. 

8. In a blower unit, the. combination of a housing 
including parallel side walls respectively having circular 
intake openings concentric with a common central axis 
which housing has a peripheral discharge opening and is 
closedexcept for said intake andv discharge openings, a 
thin partition in said housing parallel with and midway 
between said side walls and having a generally circular 
opening concentric with said axis, said partition providing 
two equal chambers withinthe housing, which chambers 
are completely separated except for said partition opening 
and which chambers are unobstructed except for the here 
inafter stated parts, two cylindrical shrouds respectively 
?tted within said intake openings, an electric motor 
including a casing and including a drive shaft having 
portions ‘projecting at both ends of the casing, means for 
supporting said motor on said partition with the casing 
symmetrically located in said partition opening and, with 
said shaft portions concentric with said central axis and 
projecting'toward the planes of said side walls, and two 
air impellers each comprising a hub and a plurality of 
uniformly spaced blades connected with said hub and 
extending generally radially therefrom which hubs of the 
two impellers are secured respectively to the projecting 
portions of said motor shaft and are so located that the 
outer portions of the blades are within the corresponding 
shrouds, said outer portions of the blades of the two 
impellers having radii only slightly less than the internal 
radii of the shrouds and said blades of the two impellers 
in their entireties having opposite pitches so that each 
impeller serves upon rotation bythe motor to draw air 
inwardly through the corresponding shroud and intake 
opening and each blade of each impeller having a mean 
pitch angle with respect to a plane parallel to said. axis 
which is vw'thin the range of 45 ° to 60° and the blades of 
each propeller being of such laterally projected depths 
and so located that their outer leading edges are approxi 
mately in the plane of the corresponding side wall and 
that their inner trailing edges are close to the central, 
partition so that the total width of the housing is only, 
slightly greater than the, total of the laterally projected 
depths of the blades of the two impellers. ’ 

9. In a blower unit, the combination of a housing 
including a front side wall having a circular intake open, 
ing concentric with a central axis and including a second 
wall behind said front wall and parallel therewith, said‘ 
housing having a peripheral dischargeopening and having 
a chamber therein which is substantially closed except 
for said intake and discharge openings and which is 
unobstructed except for the hereinafter stated parts, a 
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cylindrical shroud ?tted within said intake opening, an 
electric motor including a drive shaft, means for support 
ing said motor with its drive shaft concentric with said 
central axis and with a portion of said shaft projecting 
toward the plane of said front wall, and an air impeller 
comprising a hub and a plurality of generally radial uni 
formly spaced blades connected with said hub and extend 
ing generally radially therefrom which hub is secured to 
the projecting portion of said motor shaft and is so located 
that the outer portions of the blades are within said 
shroud, said outer portions of the blades of the impeller 
having radii only ‘slightly less than the internal shroud 
radius and said blades in their entireties being so pitched 
that said impeller serves upon rotation by the motor to 
draw air inwardly through the shroud and intake opening 
and each blade of said impeller having a mean pitch angle 
with respect to a plane parallel to said axis which is within 
the range of 45° to 60° and the aggregate of the axially 
projected widths of all of the blades of said impeller 
approximately at the periphery of the portion within the 
shroud being at least 50% of the circumference of a circle 
including said periphery. ’ 

10. A blower unit as set forth in claim 9, wherein each 
blade of the propeller has a portion extending radially 
inwardly beyond the shroud which last said portion has a 
laterally projected depth which is within the range of 
60% to 70% of the total laterally projected depth. 

11. A blower unit as set forth in claim 9, wherein the 
impeller includes two separate blade members each pro 
vided with one-half of the blades which members have 
central portions in engagement with each other and con 
nected to the hub and are so relatively positioned that all 
of the blades are uniformly spaced circurnaxially. 

12. A blower unit as set forth in claim 11, wherein 
said electric motor includes a casing which is located at 
least partly within the housing chamber, wherein each 
blade is connected with the central portions of the corre 
sponding blade member by a narrow neck located near 
one side of the blade, and wherein said neck has been 
twisted relatively to said central portion to provide the 
required mean pitch angle and to position the trailing 
portion of the blade and the trailing edge thereof axially 
inwardly beyond the portion of said motor casing which 
is within the chamber, 

13. A blower unit as set forth in claim 12, wherein 
the blades of the impeller are of such width and so 
located that their outer leading edges are approximately 
in the plane of the front side wall and that their inner 
trailing edges are close to the second wall so that the 
total width of the housing is only slightly greater than 
the total of the projected depths of the blades of the two 
impellers. - 

14. In a blower unit, the combination of a housing 
including parallel side walls respectively having circular 
intake openings concentric with a common central axis 
which housing has a peripheral discharge opening and is 
closed except for said intake and discharge openings, a 
thin partition in said housing parallel with and midway 
between said side walls and having a generally circular 
opening concentric with said axis, said partition providing 
two equal chambers within the housing which chambers 
are completely separated except for said partition opening 
and which chambers are unobstructed except for the here 
inafter stated parts, two cylindrical shrouds respectively 
?tted within said intake openings, an electric motor includ 
ing a casing and including a drive shaft having portions 
projecting at both ends of the casing, means for supporting 
said motor on said partition with the casing symmetrically 
located in said partition opening and with said shaft por 
tions concentric with said central axis and projecting 
toward‘the planes of said side walls, and two air impellers 
each comprising a hub and a plurality of uniformly spaced 
blades connected with said hub and extending generally 
radially therefrom which hubs of the two impellers are se 
cured respectively to the projecting portions of said motor 
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12 
shaft and are so located that the outer portions of the 
blades are within the corresponding shrouds, said outer 
portions of the blades of the two impellers having radii 
only slightly less than the internal radii of the shrouds 
and said blades of the two impellers in their entireties 
having opposite pitches so that each impeller serves upon 
rotation by the motor to draw air inwardly through the 
corresponding shroud and intake opening and each blade 
of each impeller having a mean pitch angle with respect 
to a plane parallel to said axis which is within the range 
of 45° to 60° and the aggregate of the axially projected 
widths of all of the blades of each impeller approximately 
at the peripheries of the portions within the shrouds 
being at least 50% of the circumference of a circle includ 
ing said peripheries. 

15. A blower unit as set forth in claim 14, wherein 
each blade of each propeller has a portion extending 
axially inwardly beyond the corresponding shroud which 
last said portion is within the range of 60% to 70% of 
the total projected depth. 

16. A blower unit as set forth in claim 14, wherein 
each impeller includes two separate blade members each 
provided with one-half of the blades which members have 
central portions in engagement with each other and con 
nected to the corresponding hub and are so relatively 
positioned that all of the blades are uniformly spaced 
circumaxially, wherein each blade is connected with the 
central portions of the corresponding blade member by 
a narrow neck located near one side of the blade, wherein 
said neck has been twisted relatively to said central portion 
to provide the required mean pitch angle and to position 
the trailing portion of the blade and the trailing edge 
thereof axially inwardly beyond the corresponding outer 
end of the motor casing, and wherein the blades of each 

” impeller are of such width and so located that their outer 
leading edges are approximately in the plane of the corre 
sponding side Wall and that their inner trailing edges are 
close to the central partition so that the total width of the 
housing is only slightly greater than the total of the 
projected depths of the blades of the two impellers. 

17. In a blower unit, the combination of a housing 
including parallel side Walls respectively having circular 
intake openings concentric with a common central axis 
which housing’ has a peripheral discharge opening and is 
closed except for said intake and discharge openings, a 
thin partition in said housing parallel with and midway 
between said side walls and having a generally circular 
opening concentric with said axis, said partition providing 
two equal chambers within the housing which chambers 
are completely separated except for said partition opening 
and which chambers are unobstructed except for the here 
inafter stated parts, two cylindrical shrouds respectively 
?tted within said intake openings, an electric motor includ~ 
ing a casing and including a drive shaft having portions 

" projecting at both ends of the casing, means for supporting 
said motor on said partition with the casing symmetrically 
located in said partition opening and with said shaft por 
tions concentric with said central axis and projecting 
toward the planes of said side walls, and two air impellers 
each comprising a hub-and a plurality of uniformly spaced 
blades connected with said hub and extending generally 
radially therefrom which hubs of the two impellers are 
secured respectively to the projecting portions of said 
motor shaft and are so located that the outer portions 
of the blades are within the corresponding shrouds, said 
outer portion of the blades of the two impellers having 
radii only slightly less than the internal radii of the 
shrouds and said blades of the two impellers in their 
entireties having opposite pitches so that each impeller 
serves upon rotation by the motor to draw air inwardly 
through the corresponding shroud and intake opening and 
each blade of each impeller having a mean pitch angle 
with respect to a plane parallel to said axis which is 
within the range of 45° to 60° and a substantial portion 
of the laterally projected depth of each blade of each 
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impeller extending axially inwardly beyond the corre 
sponding shroud and having a radius substantially greater 
than that of the portion within the shroud. 

18. A blower unit as set forth in claim 17, wherein 
the laterally projected depth of said inwardly extending 
portion of each blade is within the range of 60% to 70% 
of the total laterally projected depth of the blade. 

19. A blower unit as set forth in claim 18, wherein 
each blade of each impeller has a substantial portion of 
its laterally projected depth extending axially inwardly 
beyond the corresponding outer end of the motor casing 
and rotatable around said casing. 

20. In a blower unit, the combination of a housing 
including parallel side walls respectively having circular 
intake openings with different radii concentric with a 
common central axis which housing has a peripheral dis 
charge opening and is closed except for said intake and 
discharge openings, a thin partition in said housing parallel 
with and between said side walls and having a generally 
circular opening concentric with said axis, said partition 
providing two chambers within the housing which cham 
bers are completely separated except for said partition 
opening and which chambers are unobstructed except for 
the hereinafter stated parts, two cylindrical shrouds with 
different radii respectively ?tted within said intake open 
ings, an electric motor including a casing and including 
a drive‘ shaft having portions projecting at both ends of 
the casing, means for supporting said motor on said parti 
tion with the casing symmetrically located in said partition 
opening and with said shaft portions concentric with said 
central axis and projecting toward the planes of said side 
walls, and two air impellers each comprising a hub and 
a plurality of uniformly spaced blades connected with said 
hub and extending generally radially therefrom and 
respectively having outer portions with diiferent radii 
conforming to the radii of the corresponding shrouds 
which hubs of the two impellers are secured respectively 
to the projecting portions of said motor shaft and are so 
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located that the said outer portions of the blades are 
within the corresponding shrouds, the blades of the two 
impellers having radii only slightly less than the internal ~ 
radii of the shrouds and said blades of the two ‘impellers 
in their entireties having opposite pitches so that each 
impeller serves upon rotation by the motor to draw air 
inwardly through the corresponding intake opening and' 
each blade of each impeller having a pitch angle with 
respect to a plane parallel to said axis that is within the 
range of 45° to 60°. ' 

21. A blower unit as set forth in claim 20, wherein the 
laterally projected depth of said inwardly extending por 
tion of each blade is within the range of 60% to 70% of 
the total laterally projected depth of the blade. 

22. A blower unit as set forth in claim 20, wherein 
each blade of each impeller has a substantial portion 
of its later-ally projected depth extending axially inwardly 
beyond the corresponding outer end of the motor casing 
and rotatable around said casing. 
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