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My invention relates to fans and more partic- indicated by the numeral 6 is less than the flow 
ularly to fans for o circulating 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 back 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 
presSure. 
What I consider to be novel and my invention 

will be better understood by reference to the foll 
lowing specification and appended claims when 
considered in connection with the accompanying 
drawing in which Fig. 1 is a side elevation of a 
fan - mounted between an automobile engine and 
radiator; Fig. 2 is a perspective view of the fan 
and radiator; and Fig. 3 shows i different curves 
of flow, against different static pressure. 

Referring to the drawing, if 0 indicates an 
automobile engine on which is mounted a fan fi. 
adapted to be driven thereby and I positioned to 
circulate air through a radiator, if 2. In the 
Operation of an automobile the fan is driven by 

25 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 f2 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 

produced by the fan o alone. Thus, from these 
curves it may be seen that a fan alone will pro 
duce a greaterflow when the car is running and 
the combination of a fixed cowling and fan will 5 
produce a greater flow when the car is standing i 
Or iddling. • 
* I have found that the advantage of a greater 
flow when the caris running of the fan alone and 
the greater flow of the combination of the fixed 10 
cowling and fan when idhing can be obtained by 
a cowling 7 secured to the periphery of the fan , 
and consisting of a housing portion i 8 tapering 
to an i oriffice - 9 integrally connected thereto. . 
The housing portion i 8 determines the portion 218 
of the radiator through which the fan alone will 
circulate adr and the orffice i 9 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 2o 
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 f8. When the car is in motion the air under ge3 
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 'f 8 
and the motion of the car alone will produce an. 
additional flow through the remainder of the 80 
radiator. The housing if 8, in addition to deter 

• i 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 

fan circulating-~air through a radiator. Curve C~ of the fam as commonly experienced in the 365 
represents the resistance of the radiator. The 
intersection of curves A and Cindicated by the 
numeral i 3 represents, the air flow through the 
radiator when the car is idling. When the car 
is moving, the combined action of the motion of , 
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 4. Pw is the pressure 
head, due to the motion of the Car. The com 
bined, pressure head produced by the fan and the 
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 Fig. 3 represents \the air flow of such a com 
bination. As will be seen i from this curve, the 
intersection of curves B and Cindicated by num 
eraill. 5 shows a higher air ‘fflow when the car is 
idling. However, when the car is in motion pro 

ss ducing a' pressure head Pw, the total ai'r flow 

y. 

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 fain. The recirculation 
of air or eddies produced at this point greatly 
reduces the flow of air through the radiator espe- 40 
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 i 2 and hous 
ing 8 is just sufficient to insure that the vibra- 45 
tion of the engine will not produce a contact 
between the rotating housing 8 and the station 
ary radiator i 2. In Fig. 2 the relation between 
the portion of the radiator 12 blocked out by the 

| , housing i 8 is i 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 ildling 
and that necessary when the car is in motion. Sgs 




