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[57] ABSTRACT 
A cooling fan for radiators and the like in which the 
hub of the fan has a plurality of radially extending hub 
blades extending across the face of the hub and for 
wardly of said face, the hub blades serving to distrib 
ute and take up the flow of air which impinges against 
the hub and throw or deflect the air into the path of 
air ?ow that is created by the main blades. 

'7 Claims, 9 Drawing Figures 



3885888 PATENTEU MAY 2 7 I975 _ 

SHEET Y 



8.888888 PATENTED MAY 2 7 I975 

SHEET 



3,885,888 
1 

COOLING FAN FOR RADIATORS AND THE LIKE 

BRIEF SUMMARY OF THE INVENTION 

I-Ieretofore, fans for cooling automobile radiators 
and the like were made of steel which added greatly to 
the weight, particularly when the size of the fan had to 
be increased to accommodate air conditioners and 
other accessories that were loaded on the car. More re 
cently the radiator fans have been made of a plastic ma 
terial injection molded as, for example, the radiator fan 
in use on the Chevrolet Vega. The front of the hub por 
tion of said plastic fan has a generally ?at or planar sur 
face and this type of hub produces a dead spot and 
causes the air coming through the radiator to swirl in 
a circular pattern and then slowly dissipate into the 
outer area of the fan as it is drawn off. The slow dissipa 
tion of the air into the outer area is due principally to 
the fact that the outside edges of the main fan blades 
are pulling in air from the circumference or surround 
ing area and thus cuts the ef?ciency of the fan in pull 
ing air through the fan. This has resulted in an inef? 
ciently operating fan. 
One of the objects of this invention is to provide a fan 

which will overcome and obviate the objections inher 
ent in prior plastic automobile radiator fans by provid 
ing the hub portion of the fan with radial blades which 
as the fan rotates serves as a turbine and breaks up and 
distributes the ?ow of air hitting or impinging against 
the hub and throws the air out into the path of the envi 
ronment created by the ?ow of air of the main blades 
and thus discourages air coming in from the outer sides 
and increases the equal flow across the face of the fan. 
This particular air movement has its most important ad 
vantages when the engine is idling, such as when the ve 
hicle is not in motion, as at this stage the fan is drawing 
air through the radiator at a more equal rate across the 
face of the hub. With this invention the entire length of 
each of the main blades of the fan is utilized, including 
the hub, whereas heretofore with other types of main 
blades, without radial hub blades, the entire length of 
the main blades were not utilized and as a consequence 
when a portion of the main blades were not utilized it 
resulted in decreased ef?ciency. The present invention 
obviates this objectionable characteristic as the radial 
hub blades on the hub of the fan form a turbine which 
cooperates with the main blades to effect the improved 
result. 
Another object of this invention is to provide the hub 

of a fan with a plurality of radially extending blades ex 
tending across the face 'of the hub and forwardly of said 
face, the hub blades serving to distribute and take up 
the ?ow of air which impinges against the hub and 
throw or deflect the air into the path of air ?ow that is 
created by the main blades. The radial hub blades may 
be formed as part of the hub or may be a separate unit 
which is attachable to the hub of a fan which lacks such 
hub radial blades. 
While this invention has a particular application for 

automobile radiator fans, its use is- broader in scope in 
that it may be utilized in connection with any cooling 
fan used for cooling radiators and the like. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 
FIG. 1 is a front view of the fan forming this invention 

with the main fan blades broken away. 
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2 
FIG. 2 is a rear perspective view showing the hub 

portion of the fan without the main blades for the pur 
pose of clarity. 
FIG. 3 is a front elevational view of FIG. 1. 
FIG. 4 is a rear elevational view thereof. 
FIG. 5 is a side elevational view showing the fan 

mounted on the spider and showing the pulley with a 
portion in section. 
FIG. 6 is a perspective view of the spider to which the 

hub of the fan is attached. 
FIG. 7 is a front perspective view of a modi?cation 

or simulated adapter hub which is attachable to the hub 
of a fan which lacks the hub radial blades. 
FIG. 8 is a rear plan view of FIG. 7; and 
FIG. 9 is a side elevational view of the FIG. 7 embodi 

ment. 

FIGS. 1 — 6 EMBODIMENT 

The structure shown in FIGS. 1-6 will be ?rst de 
scribed. In this embodiment the fan unit generally indi 
cated at 10 is injection molded of a suitable thermo 
plastic material and integrally formed and same com 
prises the hub generally indicated at 12 with spaced 
main radially extending blades 14 radiating from the 
hub, with the front face 16 of the hub provided with 
spaced radially extending hub blades 18 which form a 
turbine generally indicated at 20 at the front of said 
hub. The aforedescribed unit is integrally molded of 
plastic in an injection molding machine so that it may 
be economically produced. 
More speci?cally, the central hub 12 comprises a 

shell-like body generally indicated at 21, having an an 
nular side wall 22 with a front end wall 24 and an open 
rear end. The front end wall 24 forms the front face 16 
of the hub. The front end wall 24 is formed with a plu 
rality of spaced radially extending blades 18 and said 
blades 18 have a generally triangular shape in side ele 
vation, with the widest part of the blade adjacent the 
outer peripheral edge 26 and narrowing towards the 
center so that the lead edge 28 of said hub blade is in 
clined inwardly from the outer peripheral edge towards 
the center. The side profile of the blade is best seen in 
FIGS. 1 and 5. The outer peripheral edge 26 of the 
blade 18 is on the same plane as the annular side wall 
22 of the hub and the inner end 30 of each of the blades 
is short of the axis of the hub. 
The front end wall 24 is provided with a plurality of 

spaced openings 32 which are adapted to receive fas 
tening bolts 34 for securing the fan unit 10 to the spider 
generally indicated at 36. The front end wall 24 is also 
provided with a central opening 38 for receiving the 
dome-shaped centering pin 40 of the spider 36. 
The interior of the shell-like body 21 is provided with 

a plurality of spaced reinforcing ribs 42 which extend 
from the rear of the front end wall 24 rearwardly to the 
rear edge 44 of the annular side wall 22. The edge 46 
of each of said reinforcing ribs 42 tapers or inclines to 
ward the outer end, as best seen in FIG. 2. 
The main blades 14 which are formed integrally with I 

the fan unit extend radially of the hub and each of said 
blades is positioned so that the lead edge 48 of the 
blade is adjacent the front end wall 24, with the rear 
edge 50 of the blade being adjacent the rear of the hub. 
The said main blades while each substantially ?at ex 
tend at an inclined angle from the front towards the 
rear. The fan is adapted to rotate in a clockwise direc 
tion, as viewed in FIG. 1. If the fan is to rotate counter 
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clockwise, the main blades 14 would be positioned so 
that the lead edge 48 would be positioned to the left 
side adjacent the front end wall 24, instead of to the 
right side as illustrated in the drawings. 
The shaft for supporting the fan unit is generally indi 

cated at 52 and said shaft is stationary. The fan pulley 
generally indicated at 54 is supported on the shaft 52, 
and the spider 36 is secured to the pulley 54, best seen 
in FIGS. 5 and 6. The spaced ?ngers 37 of the spider 
are provided with internally threaded bores 56 which 
are alined with the openings 32 in the front end wall 24 
of the hub and the fastening bolts 34 are connected 
thereto for securing the hub to the spider. The dome 
shaped central registering pin 40 extends through the 
central opening 38 of the hub. 

In mounting the hub of the fan unit on the spider, it 
will be seen that the spaces between the reinforcing ribs 
42 will accommodate the spider fingers 37. When the 
fan unit is mounted on the spider the rotation of the 
pulley 54 by the fan belt will simultaneously rotate the 
spider and the fan unit. The fan unit may be readily at 
tached to the spider in a minimum of time. In the manu 
facture, the integral forming of said plastic fan unit re 
sults in economy in production as it eliminates assem 
bly of various components. 
With this invention the area formed by the face of the 

hub is provided with radiating blades forming a turbine 
which, as pointed out in the objects, produces a result 
not obtainable without such a turbine. It should also be 
noted that the hub blades 18 extend forwardly of the 
front vertical plane of the main blades 14. 

FIGS. 7 — 9 EMBODIMENT 

FIGS. 7-9 show a modi?cation which is adapted for 
attachment to existing fans in which the hub does not 
have the turbine. In this modi?cation the turbine por 
tion generally indicated at 60 comprises an annular 
plate 62 formed with spaced radiating blades 64, all in 
tegrally formed of a thermoplastic material, which 
blades are identical to the hub blades 18 previously de 
scribed. The annular plate 62 is provided with spaced 
openings 66 and with a central opening 68. The turbine 
plate 62 is adapted to be attached to the front of a fan 
unit which lacks a hub turbine and thus provides for 
said type of fan unit a turbine which achieves the ad 
vantage heretofore described. Attachment methods 
may vary and the turbine plate 62 may have a molded 
back projection to fit a particular fan which it is to be 
mounted on or attached to. 
While the fan herein described has a great applica 

tion for cooling automobile radiators, it is understood 
that its broadest application is as a cooling fan for any 
radiators and the like._ 
What is claimed is: 
1. A cooling fan for cooling radiators and the like 

comprising, a central hub and a plurality of radially ex 
tending main blades extending radially outward of said 
hub, said hub having a ?at front face and a plurality of 
radially extending hub blades extending across the face 
of the hub and forwardly of said face, said front face 
and hub blades being integrally formed of plastic mate 
rial, said hub blades radiating from a common axis, 
each said hub blade having a generally triangular shape 
in side elevation with the widest part of the blade adja 
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cent the outer peripheral or top edge of the blade and 
reducing in width toward the center of the ?at front 
face so that the lead edge of the blade is inclined in 
wardly from the outer peripheral or top edge toward 
the center and with the opposite sides of the blade 
being planar and parallel to each other and of a uni 
form thickness, with the outer peripheral edge of the 
blade extending substantially to the outer peripheral 
edge of the ?at front face of the hub and the inner end 
of the blade being adjacent the axis or center of the flat 
front face, said hub blades forming a hub turbine and 
serving to distribute or break up the flow of air hitting 
the hub portion of the fan and directing said air out 
wardly into the path of environment of the ?ow of air 
created by the main fan blades. 

2. A fan as set forth in claim 1 in which the hub, main 
fan blades and hub blades are injection molded and in 
tegrally formed of a thermoplastic material. 

3. A fan as set forth in claim 1 in which the hub tur 
bine is formed separately from that of the fan hub and 
is adapted to be secured to the front of the fan hub. 

4. A structure as set forth in claim 3 in which the hub 
turbine is integrally formed by injecting molding of a 
thermoplastic material and is formed separately from 
the fan hub. 

5. A cooling fan for cooling radiators and the like 
formed of a plastic material and all integrally molded 
and comprising, a central hub having a shell-like body 
which includes an annular side wall and a flat front end 
wall and an open rear end with the front end wall form 
ing the front face of the hub, a plurality of radially ex 
tending main blades extending radially outward of the 
annular side wall of the hub and formed integrally with 
said hub, a plurality of spaced radially extending hub 
blades formed integrally with the front end wall and ex 
tending forwardly thereof, said hub blades radiating 
from a common axis, each said hub blade having a gen 
erally triangular shape in side elevation with the widest 

‘ part of the blade adjacent the outer peripheral or top 
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edge of the blade and reducing in width toward the cen 
ter of the front end wall so that the lead edge of the hub 
blade is inclined inwardly from theouter peripheral or 
top edge toward the center and with the opposite sides 
of the hub blade being planar and parallel to each other 
and providing a blade of uniform thickness and with the 
outer peripheral edge of the blade being substantially 
on the same plane as the annular side wall of the hub 
and the inner end of the blade being short of the axis 
or center of the front end wall, said hub blades forming 
a hub turbine and serving to distribute or break up the 
flow of air hitting the hub portion of the fan and direct~ 
ing said air outwardly into the path of environment of 
the flow of air created by the main fan blades, said main 
blades extending at an inclined angle with the lead edge 
of said main blade adjacent the plane of the front face 
of the hub and the rear edge of said main blade adja 
cent the rear of said hub. 

6. A fan as set forth in claim 5 in which the interior 
of the shell is provided with inwardly extending ribs. 

7. A fan as set forth in claim 5 in which a spider is po 
sitioned to extend into the interior of the shell of the 
hub, with the hub secured to the spider and in which 
the spider is secured to rotatable means. 

* * * * * 


