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My invention relates to fans and more partic-

ularly to fans for »ccirculatlng air through a

radiator.-, .

An object of my invention is to provide an

§ improved fan of the propeller type adapted to
circulate air against a hack pressure.

Another object of my invention is to .provide
a fan which will operate efficiently throughout a
range of speeds and against a varying back

10 bressure. o :

What I consider to be novel and my invention
will be better understood by reference to the fol-
lowing specification and appended claims when
considered in connection with the accompanying

18 drawing in which Fig. 1 is a side elevation of a
fan mounted between an automobile engine and
_radiator; Fig. 2isa perspective view of the fan
and radiator; and Fig. 3 shows different curves
of flow against different static pressure.

20 Referring to the drawing, {0 indicates an
automobile engine on which is mounted a fan 1.
adapted to be driven thereby and positioned to
ciréulate air through™a radiator, f2. In the

" operation of an automobile the fan is driven by
85 the engine at varying speeds depending upon the
" speed of the car and the ratio of the gears inter-
connecting the driving means for the fan and the
engine.” When the engine is idling the fan is
driven at a relatively low speed and the air cir-
culated through the radiator {2 depends upon
the radiator resistance and the speed of rotation
of the fan. . )
Referring to Fig. 3, curve A indicates the vari-
ation of air flow with the static pressure of a
fan circll\la.tingJ-air through a radiator.

* represents ‘the resistance of the radiator. The

intersection of curves A and C indicated by the
numeral i3 represents the air flow through the
rYadiator when the car is idling. When the car

the car and the operation of the fan at -a higher
speed produces a flow of air which is represented
in Fig. 3 by the numeral 14. Py is the pressure
head due to the motion of the car. The com-

motion of the car must equal the radiator resist-
ance. In order to increase ’the air flow when
the car is standing a cowling has been secured
to the radiator shell adjacent the fan. Curve B
of Pig. 3 represents the air flow of such a com-
pination.. - As will be seen from this curve, the
intersection of curves B and-C indicated by num-

_eral 15 shows a higher air“flow when the car is

. ".“jdling. However, when the car is in motion pro-
&6 ducing a’ pressure head Py, the total air flow

is moving, the combined action of the motion of -

bined pressure head produced by the fan and the

" . housing
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indicated by the numeral 16 is less than the flow
produced by the fan alone. Thus, from these
curves it may be seen that a fan alone will pro-,
duce a greater flow when the car is running and -
the combination of a fixed cowling and fan will g
produce a greater flow when the car is standing
or idling. . .

;T have found that the advantage of a greater
flow when the car is running of the fan alone and
the greater flow of the combination of the-fixed 10
cowling and fan when idling can be obtained by
a cowling 17 secured to the periphery of the fan .
and consisting of a housing portion 18 tapering
to an orifice 19 integrally connected thereto.
The housing portion 18 determines the portion 13
of the radiator through which the fan alone will
circulate air and the orifice 19 produces a smooth
flow through the fan and thus increases the
amount of air which can be circulated by the fan
without turbulence and against a higher back gg
pressure. When the car is standing the amount
of air which can be circulated through the radia-
tor depends upon the speed of the fan and the
portion- of the radiator blocked out by the hous-
ing 8. When the car is in motion the air under 2g
the influence of the fan and the motion of the '
car combined will be determined by the portion
of the radiator blocked out by the housing 8

~and the motion of the car alone will produce an-
additional flow through the remainder of the 80
radiator. The housing {8, in addition to deter-

. mining the portion of the radiator through which,

air will be circulated by the fan also prevents a
recirculation of air adjacent the outer periphery

Curve ¢ of the fan as commonly experienced in the 3§

operation of a fan alone due to the great differ-
ence in the pressure produced at the tip of the
fan and adjacent to the fan. The recirculation

of air or eddies produced at this point greatly
reduces the flow of air through the radiator espe- ¢0
cially when the car is standing and also increases
the amount of power necessary to drive the fan

to produce a desired flow through the radiator.
The spacing between the radiator 12 and hous-
ing I8 is just sufficient to insure that the vibra- 48
tion of the engihe will not produce a contact -
between the rotating housing 18 and the station-
ary radiator 12. In Fig. 2 the relation between
the portion of the radiator (2 blocked out by the

{8 is better indicated. The ratio be- 50
tween the blocked out portion and the remainder
of the radiator is determined by the diameter of
the fan, the size of the radiator and the relation
between the flow desired when: the car is idling
and that necessary ‘when the car is in motion. g§
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Curve D of Fig. 3 shows the air flow of the com-
bination of fan and rotating cowling. As may
be seen from this curve, the air flow when the

" car is standing is substantially the same as the

air flow produced by the combination of .a fixed
cowling and a separate fan and at running speeds
the air flow represented by curve D is substan-
tially the same as the alr flow of a fan alone
operating in combination with a radiator.

The provision of a housing I8 with an en-
larged inlet opening tapering inwardly to'an ori-
fice 19 directly secured to the periphery of -the
fan permits the use of a smaller diameter fan as
it increases the area of influence of the fan. As
pointed out above, a fan operating alone adjacent
a radiator is limited by the recirculation of air
or eddies produced adjacent the tip of the fan
both in the amount of air which it can circulate
and the area of the radiator which it can affect.
The energy consumed in the operation of the fan
is also reduced by eliminating these eddies as it
has been found that these eddies consume con-
siderable power and to no purpose. The use of
a cowling secured directly to the fan blades has

the advantage over the combination of a fixed .

cowling and fan in that the efficiency-of the com-
bination depends upon & minimum spacing be-
tween the cowling and fan. Obviously, in auto-
mobile operation it is difficult to msake such a
spacing very small. " On the other hand, when the
cowling is secured directly to the fan the combi-
nation operates efficiently and the spacing be-
tween the cowling and the radiator can be made
more than sufficient to allow for vibration of the
engine without affecting the operation of -the
combination.

In the above speclﬂcation I have described the

" use of & combined fan and cowling with an auto-

mobile engine and radiator. My invention is not

" 40 limited to the use of a fan and cowling secured to

the blades in such a combination alone as it may

" to advantage be used in combination with a fixed

45 the fan must circulate air against a back pressure

mounting and radiator such as-in an air condi-
tioning apparatus or for any operation in which

with a resultant highly efficient and improved op-
eration.
What I claim as new and desire to securé by

~ Letters Patent of the United States is:
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1. In combination, a radiator, a fan positioned
adjacent sald radiator and adapted to draw a

"fluid through said radiator, means for driving said

fan, and a cowling secured to the periphery of the
fan and having an enlarged inlet opening adja-
cent said radiator.

2. In combination, a radiator, a fan positioned

adjacent sald radiator and adapted to draw air

through the radiator, means to drive said fan, and
a housing secured to said fan, adapted to rotate
therewith and having an enlarged inlet opening
adjacent said radiator,

3. In combination, a radiator and means for-

circulating air through said radiatgy comprising
a fan, means to rotate said fan and a cowling ro-
tating with said fan and having an enlarged inlet
opening tapering to an outlet opening of substan-
tially the same diameter as sald fan.

4. In a vehicle, & radiator subject to a pres- -

sure head due to the velocity of the vehicle forc-
ing air through the radiator from the front to the
rear, and a fan at the rear of the radiator ar-
ranged to draw air through the radiator from the
front to the rear, said fan comprising a plurality
of fan blades and & cowling secured to the pe-
riphery of the blades having an enlarged inlet
opening adjacent the radiator and tapering to an
orifice at the periphery of the blades.

5. In a vehicle, a radiator subject to a pressure
head due to the velocity of the vehicle forcing air
through the radiator from the front to the rear,
and a fan at the rear of the radiator arranged to
draw air through the radiator from the front to
the rear, said fan comprising a plurality of fan
blades- and a cowling secured to the periphery
of the blades having an enlarged inlet opening
adjacent the radiator and an outlet opening of
substantially the same diameter as the fan.

6. In & vehicle, a radiator subject to a pres-
sure head due to the velocity of the vehicle fore-
ing air through the radiator from the.front to the
rear, and & fan at the rear of the radiator ar-
rgnged to draw air through the radiator from

10

the front to the rear, said fan comprising a plu- |

rality of blades, an orifice secured to the periph-
ery of the blades, and a housing connected to said
orifice and having an enlarged inlet opening ad-
Jacent the radiator. .
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