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Our invention relates in general to centrifugal fans
and particularly to that type of fan which is used in ven-
tilation work,

It is well known to those skilled in the art that present
day fans designed for this type of work are usually pro-
vided with substantially flat blades arranged perpendicu-
larly with respect to the back plate of the fan wheel and
inclined backwardly with respect to the direction of
wheel rotation. The wheel diameter of such a fan wheel is
usually the same as the diameter of the shroud ring, and,
in such structures, the shroud ring is slightly curved
and relatively shallow in depth and narrow in width. In
this type of fan, the air does not enter the inlet or eye
in a purely axial direction but has an outward compo-
nent, and to make the air flow smoothly at the point of
junction of the shroud ring and the inlet bell, the ad-
jacent portion of the inlet bell must be made smaller
than the inlet of the shroud ring. A further disadvaniage
of a fan of this type is that a certain amount of leakage
must be allowed to occur between the inlet eye or bell and
the shroud ring in order to keep the blade passage filled
and to prevent boundary separation resulting in even
greater loss. Such leakage is not cnly critical but rep-
resents a considerable loss in the efficiency of the fan.

The flow of air produced by a fan of the above men-
tioned type is unstable at approximately the point of
high pressure performance which is near the point of
highest efficiency. Such a condition, as is well known,
is undesirable since the full benefit of high efficiency
cannot be realized. In such fans the pressure curve
breaks very quickly as the capacity is reduced beyond
the point of maximum efficiency so that the performance
of this type of fan at or near this point is very critical.

The principal object of our inventicn is to provide a
fan having high efficiency, and one in which the insta-
bility of performance, hereinbefore referred to, is re-
moved entirely, or is shifted to a place remote from the
point of high efficiency performance of the fan.

In order to accomplish these results, we have pro-
duced a fan having an inlet eye having an annular wall
of substantially quadrant shape. The shroud ring is like-
wise formed with an annular wall of substantially quad-
rant form. These two elements have substantially the
same minimum diameter and have their adjacent edges
closely arranged so that the air will flow around the con-
tiguous convex surfaces thereof in a gradual manner
with little tendency to boundary separation. The fan
wheel is provided with blades which are inclined back-
wardly and are curved convexly in the direction of rota-
tion. Means are also provided in the inlet eye for giv-
ing the air a spin in the direction of rotation.

Another advantage of our construction is that the
shape of the inlet eye and shroud ring are substantially
identical, and they are so arranged that their adjacent
edges are closely fitting, thereby preventing leakage of
air at the joint therebetween. :

Furthermore, in our invention the wheel blades are
curved, and inlet vanes are provided to give to the air
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a tangential component of velocity in the direction
of wheel rotation.

The above objects and advantages have been accom-
plished by the device shown in the accompanying draw-
ings, of which:

] Fig. 1 is a side elevation of the centrifugal fan embody-
ing our invention;

Fig. 2 is a sectional elevation thereof taken on line
H—II of Fig. 1;

Fig. 3 is an end elevation of the fan wheel of our
invention with portions thereof broken away;

Fig. 4 is an enlarged fragmentary sectional view taken
on line I—I1 of Fig. 1; and,

Fig. 5 is a performance curve showing the perform-
ance of our centrifulgal fan is comparison with the per-
formance of a fan of the type in general use today.

As shown in the drawings, 10 represents the housing
of the centrifugal fan to which our invention is applied.
The housing has side walls 11 and a volute casing 12;
and, for illustration, a double inlet fan is shown, having
two inlet eyes 14. Rotatably mounted within the housing
is the fan wheel 13 which is of the double ended type and
which is provided with a series of blades 20 arranged on
each side of a central wall or septum 21. The wheel is
mounted upon a shaft 22 which is rotatably carried by
suitable bearings 23 supported by the side walls 11 of
the housing.

As shown in Fig. 3, the blades 20 of the fan wheel are
inclined cutwardly and backwardly with respect to the
direction of rotation and are of such width that their inner
edges extend inwardly beyond the minimum diameter of
the shroud ring 24 to which their outer ends are secured.
The convex sides of the blades are presented to the air,
and the inner edges thereof are substantially parallel to
the wheel shaft and in spaced relation therewith, as
clearly shown in Fig. 4. As shown in this figure, the
inner edges ‘of the blades extend inwardly a distance
equal to substantially 95% of the minimum diameter of
the shroud ring. Moreover, the inclination of said blades
is such that a plane touching the substantially parallel
inner and outer edges of each of them will be tangent to
a cylinder slightly smaller in diameter than the minimu
diameter of said shroud ring. )

Each of the inlet eyes 14 of our invention is arcuate
in cross section and has its surface struck from a common
center, thus substantially forming a quadrant of a circle;
Each of the eyes is provided with a flange portion 15 and
a quadrant portion 16. Each shroud ring 24 of the wheel
is also arcuate in cross section having its surface struck
from substantially the same center as that of the inlet
eye. Each of the shroud rings has a flange portion 25 and.
a quadrant portion 26. The parts of our fan are .so
arranged that the quadrant portions of the eyes extend
inwardly into the housing and lie adjacent and close to
the contiguous quadrant portions 26 of the shroud rings,
the minimum diameter of the quadrant portions of adja-
cent parts being substantially the same. The adjacent
edges of the convex surfaces of the eyes and the shroud
rings are, therefore, so arranged that there is provided
substantially continuous surfaces of semi-circular or torus
cross section over which the air may smoothly flow. The
edge of the quadrant portion of each shroud ring is pro-
vided with a closure flange 38 which overlaps the inner
edge of the inlet eye, as clearly shown in Fig. 4, whereby
the space between the two adjacent parts is reduced to a
minimum, and a smooth flow of air over the surfaces of
these parts thereof is assured. Boundary separation of
the air is also thereby prevented. It will be obvious from
the foregoing that our invention has a further advantage
in that both inlet eyes and shroud rings can be made from
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the same set of .dies since these parts are similarly shaped
and are substantially identical.

In order to further improve the performance of our
fan, we provide fixed guide 'vanes 31 in each inlet eye
which :are Tadially arranged and 'which are curve-shape
in cross section, having their concave surfaces facing the
entering air 50 as to give to it a -spin in the direction of
wheel retation.

In Fig. 5, we show in a diagrammatic manner ‘the per-
formance -of our fan in relation to the performance of a
fan now generally used in ventilating work. In this dia-
gram Jine O—A represents ‘the pressure of air produced
by the fan, and line O—B the qguantity of air being
handled. The performance ‘of ‘the present day fan is
shown by the dotted line curve 32 and the performance
of -our fan by the full line curve 33. Line C—D shows
the location of the point of high efficiency operation, and
it will ‘be seen by the broken line curve that in the fan of
present day .design there s .a very definite break in the
pressure :curve at a point close to this high efficiency line,
thus making high efficiency performance of the fan very
critical. In:centrast, and as shown by the full line curve,
the performance of our fan is such that the sudden drop in
pressure :does not occur but the pressure is substantially
sustained over this critical point of performance.

It will be obvious, therefore, that by means of the vari-
ous novel features.of our invention we are able to produce
a fan having very marked improvement in performance
over fans of present day construction, and by it we have
eliminated the critical point of perforimance in such fans,
hereinbefore referred to. While we have shown and de-
scribed .our invention as having an inlet eye and coacting
shroud ring .of arcuate shape and of quadrant form, it is
obvious that the shape and form of these parts may be
varied somewhat without .departing from the spirit of our
invention -or the scope of the appended claims.

‘What we claim is:

1. Acentrifugal fan comprising, a housing formed with
an inlet eye having an annular wall of substantially quad-
rant shape when cut by a plane passing through the di-
ametrical center of said fan, a shaft concentric with said
inlet eye, a fan wheel rotatably disposed within said hous-
ing and mounted upon said shaft, said wheel having a
substantially flat disk, a plurality of blades carried by said
disk and extending axially toward said inlet eye and in-
wardly from points near the outer periphery of said disk,
said blades terminating in inlet side ends, said blades being
curved -outwardly from said shaft and rearwardly with
regard to the direction of rotation of said wheel and
having :inner and outer edges stubstantially parallel to
each other and parallel ‘with said shaft, a shroud ring car-
ried -on the inlet ends of said blades, said ring having an
annular wall -of substantially quadrant cross section when
cut by a plane passing through the diametrical center of
said wheel, said blades terminating in axially extending
inner edges spaced radially from the axis of said wheel
and coincident with a cylinder having a diameter substan-
tially less than the minimum diameter of said shroud ring,
the inlet edges of said blades terminating short of the inlet
edge of said shroud ring, said blades being so inclined
that -a plane passing through their inner and outer edges
will be tangent to a cylinder smaller in diameter than the
minimum diameter of said shroud ring, and the quadrant-
shaped wall of said inlet eye and the quadrant-shaped wall
of said ring being fixed relative to each other to present
an inner surface formed by the assembled parts, whereby
a substantially continuous surface of semicircular shape
is ;provided for the smooth flow of air through the inlet
eye and into the fan wheel.

2. A centrifugal fan comprising, a housing formed
with an inlet eye having an annular wall of substantially
quadrant shape when cut by a plane passing throngh the
diametrical center of said fan, a shaft concentric with
said inlet eye, a fan wheel rotatably disposed within said
housing and mounted upon said shaft, said wheel having
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a substantially flat disk, a plurality of blades carried by
said disk and extending axially toward said inlet eye .and
inwardly from points near the outer periphery of said
disk, said blades terminating in inlet side ends, said
blades being curved cutwardly from said shaft and rear-
wardly with regard to the direction of rotation of said
wheel and having inner .and outer edges substantially
parallel to each other and parallel with said shaft, a
shroud ring carried on the inlet ends of said blades, said
ring having an annular wall of substantially quadrant
cross section when cut by a plane passing through the
diametrical center of said wheel, said blades terminating
in axially extending inner edges spaced radially from the
axis of said wheel and coincident with a cylinder hav-
ing a diameter equal substantially to nine-tenths the
minimum diameter of said shroud ring, the inlet edges
of said blades terminating short of the inlet edge of said
shroud ring, said blades being so inclined that a plane
passing through their inner and outer edges will be tan-
gent 1o a cylinder smaller in diameter than the minimum
diameter of said shroud ring, and the quadrant-shaped
wall of said inlet eye and the quadrant-shaped wall of said
ring being fized relative to each other to present an inner
surface formed by the assembled parts whereby a sub-
stantially continuous surface of semicircular shape is
provided for the smooth flow of air through the inlet
eye and into the fan wheel.

3. A centrifugal fan comprising, a housing formed
with an inlet eye having an annular wall of substantially
quadrant shape when cut by a plane passing through
the diametrical center of said fan, a shaft concentric with
said inlet eye, a fan wheel rotatably disposed within said
housing .and mounted upon said shaft, said wheel having
a substantially flat disk, a plurality of blades carried by
said disk and extending axially toward said inlet eye and
inwardly from points near the outer periphery of said
disk, said blades terminating in inlet side ends, said blades
being curved outwardly from said shaft and rearwardly
with regard to the direction of rotation of said wheel
and having inner and outer edges substantially parallel
to each other and parallel with said shaft, a shroud ring
carried on the inlet ends of said blades, said ring hav-
ing an annular wall of substantially quadrant cross sec-
tion when cut by a plane passing through the diametrical
center of said wheel, said blades terminating in axially
extending inner edges spaced radially from the axis of
said wheel and coincident with a cylinder having a di-
ameter substantially less than the minimum diameter of
said shroud ring, the inlet edges of said blades termi-
nating short of the inlet edge of said shroud ring, said
blades being so inclined that a plane passing ‘through
their inner and outer edges will be tangent to a cylinder
smaller in diameter than the minimum diameter of said
shroud ring, the quadrant-shaped wall of said inlet .eye
and the quadrant-shaped wall of said ring being fixed rel-
ative to each other to present an inner surface formed
by the assembled parts whereby a substantially contin-
uous surface of semicircular shape is provided for the
smooth flow of air through the inlet eye and into the fan
wheel, and a plurality of inlet vanes mounted in said inlet
eye and each having a concave surface facing the incom-
ing air and inclined inwardly and forwardly in the di-
rection -of rotation -of said wheel.
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