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relates to a cross-flow fan having an impeller blade or vanes which can be mounted to
the drive shaft of an impeller or blower drive mechanism, such as a centrifugal blower,
axial blower, or the like. A conventional axial fan typically includes a generally
cylindrical hub to which is affixed a number of fan blades, each having a generally flat,
radially outwardly extending fan vane. The hub is mounted to a drive shaft which is
rotatably driven in rotation. The fan blades are circumferentially spaced apart on the
outer surface of the hub, and the vanes are axially spaced between the blades on the
outer surface of the hub. Because the fan blades are generally relatively large and take
up a significant amount of space within the hub, the outer surface of the hub is
generally very limited in its area for mounting the fan blades. As a result, many
conventional fans have blades that are contoured or designed with particular shapes to
provide a relatively broad outer support surface for the vanes. For example, the blades
can have back-to-back sharp corners that allow the fan blades to pass over one another
in a fan assembly without contacting the fan blades. Such a design is, however, not
desirable for fans that are mounted to an impeller drive shaft, since the blades of the
fan are then limited to the radial outer surface of the shaft, and the outer surface of
the shaft will ultimately rub on the fan blades as the drive shaft rotates and drive the
impeller. The blade-to-blade friction, therefore, can significantly shorten the life of the
fan blades. In addition, the configuration of the blades of the fan also limits the overall
internal volume of the fan, thereby limiting the capacity of the fan to draw in and to
expel large volumes of air. Accordingly, an axial fan having an improved design for
vanes is desired that provides a relatively large surface area to support the vanes and
is configured to prevent the fan blades from rubbing against one another, and thus
reduces or eliminates the blade-to-blade friction. The present invention is directed to
this need in the art
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