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-WIDE DISPERSION FAN IMPELLER 

BACKGROUND OF THE INVENTION 

Mixed ?ow fans, that is, fans providing both an axial 
and radial air flow have usually contained two separate 
and distinct types of blades, usually two sets of blades, 
one set being composed of propeller type fan blades 
providing axial air flow and the other set comprising 
centrifugal blower type blades providing substantially 
all radial air ?ow. - - 

An example of a fan of this type is disclosed in U.S. 
Pat. No. 2,274,033-Booth. Such a fan structure requir 
ing the provision of two entirely distinct types of blade 
structures or shapes is relatively complicated and ex 
pensive in'construction. - 

SUMMARY OF THE INVENTION 

The present invention is directed to the provision of 
an improved wide dispersion fan comprising. a plurality 
of propeller fan propeller fan blades extending radially 
from the fan hub, some of which‘are unmodi?ed so as 
to provide maximum axial air ?ow and others of which v 
are of a modi?ed design providing a signi?cant radial 
air flow. . 

In accordance with the preferred embodiment of the 
invention, there is provided a propeller fan comprising 
a plurality of backwardly curved blades extending radi 
ally from the fan hub, some of which terminate in trail 
ing edges at which the plane of the blades is substan 
tially parallel to the fan axis to provide a maximum 
axial flow. The remainder of the blades, for example 
very other blade, each includes a backwardly curved 
portion of the same shape and curvature as the ?rst 
mentioned blades and, in addition, a trailing edge por 
tion extending parallel to the fan axis and of sufficient 
depth to provide radial air ?ow therefrom. > 

BRIEF DESCRIPTION OF THE DRAWING 

With reference to the accompanying drawing, 
FIG. 1 is a plan view, partly in section, of a room air 

conditioning unit incorporating the fan of the present 
invention; ‘ _ 

FIG. 2 is a front view of a portion of the fan illus 
trated in FIG. 1; - 
FIG. 3 is a sectional view along line 3——3 of FIG. 2' 

illustrating one of the axial flow blades; 
FIG. 4 is a sectional view along line 4—4 of FIG. 2 

illustrating one of the modi?ed blades providing radial 
air flow; and I 
FIG. 5 is a sectional view along line 5-5 of FIG. 4. 

DESCRIPTION OF THE PREFERRED 
' EMBODIMENT 

While the fan of the present invention may be used 
in any axial fan application requiring some radial air 
flow in addition to the usual axial air ?ow obtained by 
a propeller fan, it will be speci?cally described in its ap 
plication to a fan particularly useful in a room air con 
ditioner unit. 
A room air conditioner unit requiring a mixed air 

?ow pattern is illustrated in FIG. 1 of the drawing. The 
illustrated unit is a compact room air conditioner com 
prising a casing or housing 1 divided by an internal par 

' tition 2 into an outdoor section 3 and an indoor section 
4. The outdoor section 3 contains a refrigerant con 
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denser 6 which, due to space limitation, is generally U 
shaped and includes a relatively long or wide main sec 
tion 7 extending parallel to and substantially the full 
,width of the louvered outdoor end wall 8 of the casing 
l and relatively short end sections 9 extending perpen 
dicular to the main section and parallel to the opposite 
louvered side walls 10 of the casing. 
For optimum operation, it is necessary to provide 

means for directing a ?ow of cooling air over all.se,c 
tions of the condenser and the present invention is di 
rected to a modi?ed propeller fan providing such an air 
?ow pattern or distribution. The fan of the present in 
venton, designed to provide a mixed air ?ow pattern, 
is generally indicated in FIGS. 1 and 2-of the drawing 
by the numeral 14. It comprises a hub 15 adapted to be 
mounted on a shaft 16 driven by a motor 17 and a plu 
rality of radially extending blades. In the illustrated fan, 
the outer ends of the bladesare joined to a reinforcing 
ring 18 which in an air conditioning application also 
functions in a known manner as a slinger ring for the 
disposal of condensate. 
Some of the blades, indicated by the numeral 20, are 

designed to provide maximum axial air flow while oth 
ers of the blades indicated by the numeral 21 are de- ' 
signed to provide a radial air ?ow component or pat 
tern. In the illustrated embodiment of the invention, 
the fan comprises equal numbers of alternate axial air 
?ow blades 20 and radial flow blades 21, and the fan 
14 is mounted for rotation within an ori?ce 24 pro 
vided in a partition 23 within the outdoor section 3 so 

. that outdoor air i's'drawn into the outdoor section 3 
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through louvers, such as the louvers 25, and ?ows 
through the fan ori?ce 24 for discharge through the 
louvered outdoor end and side walls 8 and 10. 
The fan blades 20 are of the well known backwardly 

curved type adapted to provide maximum axial air 
flow. These blades, as best illustrated in FIG. 1 of the 
drawing, include‘ leading edges 26 forming an acute 
angle with the plane of the ori?ce 24 and trailing edge 
portions 27 terminating the curved portions of the 
blades at the point where the blades become substan 
tially parallel to the fan axis as represented by the shaft 
16. The air ?ow from these blades 20 is primarily axial 
and thus principally ?ows in cooling relationship with 
the central or main portion 7 of the condenser when 
the fan is positioned generally within the area bounded 
on three sides by the main section 7 of the condenser 
and the end sections 9 thereof. 

In order to provide a radial air ?ow component for 
directing a ?ow of some of the air discharged by the fan 
over the end sections 9 of the condenser, every other 
fan blade, speci?cally the fan blades 21, are of a greater 
depth than the fan blades 20 and include trailing edge 
portions of sufficient depth or width to provide a radial 
air flow component. More speci?cally, each of the 
blades 21, which are otherwise of the same shape and 
size as blades 20, includes a trailing edge portion of 
substantial depth or width, which edge portion 30 is 
substantially parallel to the fan axis. This additional 
blade depth, having a substantially 90° pitch, causes the 
air picked up by the blades 21 to change from an axial 
flow as provided by the backwardly curved sections 31 
of the blades to a radial air ?ow as it passes over the 
trailing edge portions of the blades. This changing ?ow 
direction is illustrated by the arrows in FIG. 4 of the 
drawing. In other words, the additional depth of the 
blades 21, as compared with the blades 20, which addi 



3 
tional depth is provided by the substantial edge por 
tions 30 having a pitch of about 90 °, substantially in 
creases radial air ?ow from the fan thereby providing 
the desired wide dispersion air ?ow cooling both the 
main section 7 and the end sections 9 of the condenser. 
Speci?cally, there is a wide dispersion of the air flow 
from the fan 14 which results in a distribution of the air 
over all of the surfaces of the U-shaped condenser. 
A comparison of the shape of the blades 20, as shown 

in FIG. 1 of the drawing, and the blades 21, as shown 
in FIG. 5 of the drawing, will show that all of the blades 
have in common the same backwardly curved cross 
sections. The blades 20 terminate or have trailing edges 
at the points at which the backwardly curved blades be 
come substantially parallel to the fan axis or, in other 
words, approach or approximate a 90° pitch. The 
blades 21, having as an additional depth the 90° pitch 
portions 30, convert the predominant axial air flow 
provided by their curved sections to a signi?cant radial 
air flow, the additional trailing edge portions 30 being 
the only difference between the blades 21 and the 
blades 20. i p 

It will be obvious, of course, that the axial distribu 
tion of the air flow between radial and axial will depend 
not only on the width or depth of the trailing edge por 
tion 30 of the blades 21 but also on the relative number 
of blades 21 as compared with the axial air flow blades 
20. In the illustrated embodiment of the invention, the 
blades 20 and 21 are of' equal number and are alter 
nately arranged. If an increased radial air flow is de 
sired, the proportion of blades 21 can be increased or, 
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conversely, if a decreased radial air flow is desired, the 
relative number of these blades may be decreased. 
While there has been shown and described a speci?c 

embodiment of the present invention, it is to be under 
stood that it is not limited thereto and it is intended by 
the appended claims to cover all such modi?cations as 
fall within the true spirit and scope of the invention. 

1. A propeller fan comprising a plurality of back— 
wardly curved blades; 
some of said blades terminating in trailing edges at 
points at which the planes of said blades become 
substantially parallel to the fan axis for maximum 
axial flow operation; 

the remainder of said blades having a greater depth 
and comprisingbackwardly curved portions of sub 
stantially the same size, shape and curvature as said 
some of said blades and in addition having trailing 
edge portions generally parallel to the fan axis and 
of suf?cient depth to provide a radial air flow 
therefrom. 

2. A wide dispersion propeller fan comprising a plu 
rality of radially extending blades all having back 
wardly curved sections terminating in trailing edge por 
tions substantially parallel to the fan axis; ' - 

alternate blades having trailing edge portions which 
are substantially parallel to said axis and are of 
greater depth than the remaining blades to convert 
the predominant axial air flow provided by their 
backwardly curved sections to a radial air flow 
therefrom. _ 
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