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@ A cooling fan for an automotive vehicle engine cooling unit.

@ The fan comprises a truncated-cone-shaped boss (2), a
plurality of blades (4} and an annular ring (5} rigidly FIG.9
connecting the tips of the blades {4), the axial width {1) of the
ring (5) being in the range of from one fourth to three fourths
of the axial height {(h) of the boss (2).

\ |\

Croydon Printing Company Ltd.



10

15

20

25

0066158

DESCRIPTTION

The present invention relates generally to a
cooling fan of an engine c¢ooling unit used with an
automotive vehicle, and more particularly to an annulaf
ring rigidly connecting the tips of the blades of the

cooling fan.

The background of the present invention will be
explained with respect to its application to the cooling
fan of an enéine cooling unit used with an automotive
vehicle.

Generally, an automotive vehicle engine cooling
fan is disposed between a radiator and an engine in order
to introduce outside air into the engine compartment to
cool the radiator. Further, the cooling fan is usually
fitted to the axle of a water pump and driven by a crank
shaft.

Two types of prior-art automotive vehicle engine
cooling fans exist: an obligque-flow type engine cooling
fan and an axial-flow type engine cooling fan, The
oblique-flow type cooling fan comprises a conical boss and
a plurality of blades, and some of the axial-flow type
cooling fan comprise additionally a ring connecting the

tips of the blades.
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In the oblique-flow type, since the blades are
inclined at a large angle to the direction of flow, they can
produce quite a large amount of air flow, but a relatively
great reaction force due to resistance to air flow is
applied to the blades. As a result, in the case where
ambient temperature is high, there exists a problem in that
the strength and the durability may not be sufficient.

In the axial-flow type with the ring connecting
the tips of the blades, on the other hand, the above-
mentioned problem can be solved by constraining the blade
tips with the ring, which also has the same effect of
reducing the tip clearance and can increase the amount of
air flow significantly, but still less than that of the
oblique-flow type.

The structure of the prior-art cooling fans for
an automotive vehicle engine cooling unit will be described

in more detail hereinafter with reference to the attached

drawings

With these problems in mind, therefore, it is the
primary object of the present invention to provide a
cooling fan for an automotive vehicle engine cooling unit
of sufficient strength and durgbility, and of increased air
flow efficiency.

To achieve the above-mentioned object, the

cooling fan for an automotive vehicle engine cooling unit
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" according to the present invention comprises a truncated-

cone-shaped boss portion( a pluralify of blades fixed to
the boss-portioﬁ at a predetermined twist angle, and an
annular ring rigidly connecting the ends of the blades in
such a way that the width of the ring is in the range of
from one-fourth to three-fourths of the height of the Boss-
portion.

The cooling fan according to the present
invention ensures sufficient mechanical strength while
preventing reduction of the air-flow rate, thereby
cdmbining the advantages of the oblique-flow type (large
air-flow rate) and the axial-flow type (large mechanical

strength).

The features and advantages of the cooling fan of
an automotive vehicle engine cooling unit according to the
present invention over the prior-art cooling fan will be
more clearly appreciated from the following deécription of
the preferred embodiment of the invention taken in
conjunction with the accompanying drawings in which like
reference numerals designate the same or similar elements
or sections throughout the figures thereof and in which;

Fig. 1 is a front view of a prior-art cooling fan
of oblique-flow type used for an automotive vehicle engine
cooling unit;

Fig. 2 is a side view (showing only one blade) of

the prior-art cooling fan of oblique-flowrtype shown in



10

15

20

25

¥ 0066153

"Fig. 1;

Fig. 3 is a cross-sectional view taken along the
lines III;III of'Fig. 1;

Fig. 4 is a front view of a prior-art cooling fan
of axial-flow type used for an automotive vehicle engine
cooling unit; ‘

Fig. 5 is a side view (showing only one blade) of
the prior-art cooling fan of axial-flow type shown in
Fig. 5;

Fig. 6 is a cross-sectional view taken along the
lines VI-VI of Fig. 4;

| Fig. 7 is a front view of the cooling fan for an
automotive veﬂicle engine cooling unit according to the
present invention;

Fig. 8is a side view (showing only one blade) of
the cooling fan according to the present invention of
Fig. 7;

Fig. 9 is a cross-sectional view taken along the
lines IX-IX of Fig. 7; and

Fig. 10 1is a graphical representation €for
assistance in explaining the effect of the cooling fan for
an automotive vehicle engine cooling unit according to the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED EIBODIMENTS

To facilitate understanding of the present
invention, a brief reference will be made to prior-art

cooling fans for an automotive vehicle engine cooling unit,

*

LX)
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' with reference to the attached drawings.

Automotive vehicle erigine cooling fans such as
that shown in Figs. 1-3 are well known in the prior art.
In Figs. 1-3, the reference numeral 1 denotes a cooling
fan which includes a hollow truncated-cone-shaped boss
portion 2, a mounting plate 3 fixed to the boss portién 2
so as to project radially inward from the boss portion 2,
and four blades 4 fixed at a predetermined angle to the
outer surface of the boss portion 2. As depicted in more
detail in Fig. 2, each blade 4 is conformed in such a way
that the base of the blade is fixed to the boss 2 at an
inclination of about 45 degrees with respect to a surface
perpendicular to the axis of rotation (referred to as
vertical surface hereinafter) and the tip of the blade is
inclined at about 65 degrees with respect to the vertical
surface.

Therefore, when driven, the <cooling fan 1
produces air flow in the direction of arrow X shown in
Fig. 3 with the aid of the blades 4 and the boss portion 2.
This cooling fan 1 is called an oblique flow type fan.

In such a cooling fan 1, however, since the
blades 4 are inclined at a large angle, a relatively great
reaction force due to resistance to air flow is applied to
the blades 4. As a result, particularly in the case where
the ambient temperature is high, there exists a problem in
that the blades 4 may not be strong enough, and the

blades 4 may have a short working lifetime and the amount
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, of air flow may decrease.

Therefore, in order to overcome these problems,
another type of cooling f&n 1 has been previously developed
in which the boss portion 2 is cylindrical and the tips of
the blades 4 are rigidly connected by an annular ring 5, as
depicted in Figs. 4, 5 and 6.

In such a cooling fan, however,r'although the
above~-mentioned problem of lack of strength can be solved,
there arises another problem in that air flow and thus the
cooling effect from this type of fan is substantially less
than the other. |

In view of the above description, reference is
now made to an embodiment of the cooling fan of an
automotive vehicle engine cooling unit according to the
present invention, with reference to Figs. 7, 8 and 9. 1In
the figures, the reference numeral 1 denotes a cooling fad
for an automotive vehicle. The cooling fan according to
the present invention comprises a hollow truncated-cone-
shaped boss portion 2, a mounting plate 3 fixed to the boss
portion 2 so as to project radially inward from the inside
surface bf the boss portion 2, a plurality orf blades 4
(Eour blades in this embodiment) fixed to the outside
surface of the boss portion 2 at a predetermined angle, and
an annular ring 5 rigidly connecting the tips of the
blades 4 together. The blades 4 are disposed radially
symmetrically around the boss portion, and are inclined at

an angle of about 45 degrees at the bases thereof and at an



10

15

20

25

-7- 0066158

.angle of about 65 degrees at the tips thereof with respect

to the wvertical surface, as depicted in Fig. 8,
Furthermore, as depicted iﬁ Fig. 9, the surface of the boss
portion 2 is inclined at about 45 degrees with respect to
the axis of rotation.

The ring 5 is fixed to the upstream side of the
tip of each blade 4. 1In th%s embodiment, the width & of
the ring 5 (the axial dimension thereof) is formed so as to
be between one-fourth and three-fourths of the'height h of
the boss portion 2 (the axial dimension thereof) or the
width of the blades 4. That is, the relationship between
the ring width 2 and the boss height h is as follows:

1/4 h £ %2 <3/4h

The operation of the cooling fan according to the
present invention will now be described.

When the cooling fan 1 is driven clockwise, as
shown by the arrow in Fig. 7, by a crank shaft via a belt
and pulley, air flows in the direction indicated by the
arrow % in Fig. 9. The air flow is produced due to the
inclinations of the boss portion 2 and the blades 4; that
is, the cooling fén serves as an oblique-flow type fan. 1In
this case, since the above-mentioned annular ring 5 is
fixed to the tips of the blades 4 (on the upstream side
with respect to the air flow) and the width % of the ring 5
is smaller than the width of the blades 4 or the height h
of the boss portion 2, there exists an unobstructed flow

path of predetermined width on the downstream side of the
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.blades 4. As a result, the ring 5 does not create

aerodynamic resistance as the air flows obliquely, that is,
in the radial direction to-the fan 1. As a result, the air
flow rate from the cooling £fan in Fig. 7, compares with
that from the fan of Fig. 1.

This effect can be clarified by experiments; as
depicted by a solid line P in Fig. 10.

In Fig. 10, the abscissa indicates the ratio of
ring width & to boss height h, and the aiis of ordinate
indicates the rate of air flow produced just downstream of
the fan 1. |

The reason the ring width & is restricted to more
than one-fourth of the boss height h as expressed by the
above expression is to ensure the mechanical strength of
the cooling fan (1). Although dependent upon the material

of the fan, if the width & of the ring 5 is at least one-

" fourth of the boss height h, it is possible to ensure

adequate strength and durability.

As described above, in the cooling fan according
to the present invention, since the cooling fan comprises a
truncated-cone-shaped boss portion{ a plurality of blades
fixed to the boss portion at a predetermined incliﬂation,
and a ring rigidly connecting the tip of the blades, in
such a way that the width of the above-mentioned ring is in
the range of from one-fourth to three-fourths of the height
of the above-mentioned boss portion, it is possible to

ensure adequate mechanical strength, improve durability,
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- maintain high air flow efficiency, and thus ensure

efficient cooling.

" It will be understood by those skilled in the art
that the foregoing description is in terms of preferred
embodiments of the present invention wherein wvarious
changes and modifications may be made without depafting
from the spirit and scope of the invention, as set forth in

the appended claims.
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CLAIMS

1. A cooling fan for an automotive vehicle engine
cooling unit, which comprises:

a) a central boss adapted to rotate about its
center of mass,

b) a plurality of blades fixed to said boss at
& predetermined angle with respect to a sur-

face perpendicular to the axis of rotation
of said boss and

¢) a ring connecting the tips of said blades,

charzr ac terized in that the axial width

of the ring (5) is smaller than that of said boss (2),

said ring (5) being fixed to said blades (4) on the

upstream side with respect to the flow of air produced

when said boss (2) is rotated.

2. A cooling fan as set forth in claim 1, charac-

ter ized in that the axial width of said ring
{5) is in the range from one fourth to three fourths
of the axial height of said boss (2).
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