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[57] ABSTRACT 

Disclosed herein is a fan assembly comprising a ?rst 
fan member including a plurality of angularly space 
vane portions extending perpendicularly of the axis of 
intended fan rotation and perpendicularly to a plane 
perpendicular to the axis of intended fan rotation and 
having axially outer edges, a second fan member in 
cluding a second plurality of vane portions corre 
sponding in number and angular spacing to the vane 
portions of the ?rst member, each of the second mem 
ber vane portions having an axially inner edge and an 
axially outer part extending arcuately in a plane ex 
tending parallel to the intended axis of fan rotation 
and perpendicularly to a plane extending radially from 
and containing the intended axis of fan rotation, and 
separable inter?tting means on the ?rst and second 
fan members for aligning the outer edges of the vane 
portions of the ?rst fan member with the inner edges 
of the vane portions of the second fan member and for 
rotatably driving one of the ?rst and second fan mem 
bers in response to rotation of the other of the ?rst 
and second fan members. 

5 Claims, 11 Drawing Figures 
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DIE CASTABLE CENTRIFUGAL FAN 

This is a division of application Ser. No. 320,073 ?led 
Jan. 2, I973, now US. Pat. No. 3,782,85I. 

BACKGROUND OF THE INVENTION 

The invention relates generally to internal combus 
tion engines and more particularly to fan structures for 
air cooling internal combustion engines. Centrifugal 
type cooling fans have been provided in the past for de 
livering cooling air through a shroud and past the en 
gine block of an internal combustion engine. Such fans 
have sometimes included vanes with swirl portions 
which provide for increased fan efficiency. However, 
due to the vane shape which affords the swirl construc 
tion, such fans were expensive to manufacture and 
were not capable of being die cast. 

SUMMARY OF THE INVENTION 

The invention provides a method of die casting a cen‘ 
trifugal fan having a plurality of vanes including a swirl 
configuration. In addition, the invention provides a fan 
assembly comprising a first fan member receivable on 
a rotary member and including a plurality of angularly 
spaced vane portions extending radially outwardly of 
the axis of rotation and perpendicular to a plane per 
pendicular to the axis of rotation and having axially 
outer edges. together with a second fan member re 
ceived on the rotary member outwardly of the first fan 
member and including a second plurality of vane por 
tions corresponding in number and angular spacing to 
the vane portions of the first fan member. Each of the 
second member vane portions has an axially inner edge 
and an outer part extending arcuately in a plane ex 
tending parallel to the rotary axis and perpendicular to 
a plane extending radially from and containing the ro 
tary axis. In addition, separable interfitting means are 
provided on the first and second fan members for align 
ing the outer edges of the vane portions of the first fan 
member and the inner edges of the vane portions of the 
second fan member and for rotatably driving one of the 
?rst and second fan members in response to rotation of 
the other of the first and second fan members. 

In further accordance with the invention, the inter?t 
ting means comprises a circumferential ?ange extend 
ing radially outwardly from the radially outer ends of 
the vane portions of the second fan member, which 
?ange has a surface with a plurality of radially extend 
ing recesses therein, said recesses receiving the radially 
and axially outer parts of the first member vane por 
tions. 

In accordance with the invention, the method in 
volves die casting the first fan member with a parting 
line located along a ?ange surface from which the vane 
portions extend. The method also involves die casting 
the second fan member with a parting line extending 
along the axially outer radially extending margins of the 
outer or swirling part of the vane portions. After die 
casting. the fan members are assembled in coaxial 
alignment and with the vane portions of the ?rst and 
second members in alignment. Each of the fan mem 
bers includes appropriate draft extending from the ap 
propriate parting line. 
One of the principal objects of the invention is the 

provision of a method of manufacturing a centrifugal 
fan which includes vanes having swirling portions and 
which is formed from die cast members. 

10 

25 

35 

50 

60 

65 

2 
Another of the principal objects of the invention is 

the formation of a centrifugal fan with swirling vanes, 
which fan can be die cast in two cooperating members 
each having appropriate drafts from an applicable part 
ing line. 
Another of the principal objects of the invention is 

the provision of an internal combustion engine includ 
ing a fan assembly comprising inner and outer fan 
members, together with inter?tting means for separa 
bly assembling the fan members on a crankshaft or 
other shaft in aligned relation and for rotatably driving 
the assembly from such shaft. 
Another of the principal objects of the invention is 

the provision of a centrifugal fan including ?rst and 
second die cast members. each of the members having 
separable inter?tting parts affording proper alignment 
of the fan members. 
Other objects and advantages of the invention will 

become known by reference to the following speci?ca 
tions, claims and drawings. 

DRAWINGS 

FIG. I is a fragmentary view, partially in section. of 
an internal combustion engine including a fan assembly 
embodying various of the features of the invention. 

FIG. 2 is an axially outer view of the inner fan mem 
ber incorporated in the fan assembly shown in FIG. 1. 
FIG. 3 is a sectional view taken along line 3-3 of 

FIG. 2. 
FIG. 4 is an enlarged view of the outer portion of the 

outer part of one of the vane portions of the fan mem 
ber shown in FIG. 2. 
FIG. 5 is a sectional view taken along line S—5 of 

FIG. 4. 
FIG. 6 is a sectional view taken along line 6-6 of 

FIG. 2. 
FIG. 7 is an axially outer view of the outer fan mem 

ber included in the fan assembly shown in FIG. 1. 
FIG. 8 is a sectional view taken along line 8-8 of 

FIG. 7. 
FIG. 9 is a sectional view taken along line 9--9 of 

FIG. 7. 
FIG. 10 is an axially inner view of the outer fan mem 

ber incorporated in the fan assembly shown in FIG. 1. 
FIG. 11 is a sectional view taken along line 11-11 

of FIG. 10. 
Before explaining the invention in detail, it is to be 

understood that the invention is not limited in its appli 
cation to the details of construction and arrangement 
of parts set forth in the following general description or 
illustrated in the accompanying drawings, since the in 
vention is capable of other embodiments and of being 
practiced or carried out in various ways. Also, it is to 
be understood that the phraseology or terminology em 
ployed herein is for the purpose of description and not 
of limitation. 

GENERAL DESCRIPTION OF THE INVENTION 

Fragmentarily shown in the drawings is an internal 
combustion engine 11 including a crankcase or engine 
block which journals a crankshaft 15 having a portion 
17 extending exteriorly of the engine block 13. Re 
ceived on the extending crankshaft portion 17 is a fan 
assembly or unit 21 which cooperates with an engine 
shroud 23 to deliver cooling air around the engine 
block 13 and which,-in accordance with the invention, 
provides a centrifugal fan having a plurality of vanes 25 
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each with a swirl portion or configuration 27 affording 
increased fan efficiency. In‘ order to permit die ‘casting 
of the fan assembly 21 with swirl vane portions 27 (See 
FIG. 9) in accordance with the invention, the fan as~ 
sembly includes two separable fan members 31 and 33, 
each capable of being die cast. More speci?cally, the 
fan assembly 21 includes the ?rst or axially inner fan 
member 31 located adjacent to the engine block 13 and 
a second or axially outer fan member 33 located adja 
cent to and outwardly with respect to the engine block 
13 of the inner fan member 31, together with inter?t< 
ting means on the fan members 31 and 33 for aligning 
the fan members 31 and 33. , 

Still more particularly, the ?rst fan member 31 (See 
FIGS. 2 and 3) comprises a central hub 35 which is 
bored at 37 for receipt of the crankshaft portion 17 and 
which is counterbored at 39 to receive a part of the sec 
ond fan member 33. The ?rst or inner fan member 3| 
also includes a base or ?ange 41 which extends radially 
outwardly of the hub 35, and a plurality of angularly 
spaced vane portions 43 which‘preferably extend from 
the hub 35 and ?ange 41 and are approximately per 
pendicularly to a plane perpendicular to the crankshaft 
axis. The vane portions 43 each include a radially ex 
tending axially outer edge 45 located remotely from the 
engine block 13. Each outer edge includes a slightly ta 
pering radially outermost part 47. 

In addition, as shown best in FIG. 2, when seen in a 
plane perpendicular to the crankshaft axis, the vane 
portions 43 extend, at their radially outer ends, arcu~ 
ately in the direction 49 of intended rotation to adja 
cent the periphery of the ?ange 41. 
Die casting of the inner or ?rst fan member can be 

accomplished by using a parting line 51 for the die cast 
ing operation extending generally along the axially 
outer surface 53 of the ?ange 41 from which the vane 
portions 43 extend. The ?rst or inner fan member 31 
also includes appropriate draft to provide for separa 
tion from the parting surface of the die members (not 
shown). Other parting line arrangements could be em 
ployed. 
The second or outer fan member 33 also includes (as 

seen best in FIGS. 7, 8 and 10) a central hub 61 which, 
when assembled with the inner fan member 31, 
projects into the counterbore 39. In addition, the cen 
tral hub is apertured at 63 to permit passage there 
through of the crankshaft portion 17 and is counter 
bored at 65 as will hereinafter be referred to. Also in 
cluded in the second or outer fan member 33 are a sec 

ond plurality of vane portions 67 which extend radially 
outwardly from the central hub 61 and which corre 
spond in angular spacing and number to the vane por 
tions 43 of the ?rst fan member 31. Each of the vane 
portions 67 includes an axially inner radially extending 
edge 69 located adjacent to the inner fan member 31. 
In order to provide the swirl con?guration 27, each of 
the outer fan member vane portions 67 also includes an 
outer part 71 which extends arcuately in a plane ex 
tending parallel to the crankshaft axis and perpendicu 
larly to a plane extending radially from and containing 
the crankshaft'axis. Each of the outer parts 71 of the 
vane portions 67 of the outer fan member 33 has an ax 
ially outer margin 72;“As shown in the drawings and 
particularly in FIG. 10, the vane portions 67 can be 
somewhat arcuately curved whenvi‘ewed in a plane 
perpendicular to the crankshaft axis to confonn to any 
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4 
curvature provided in the radially outer parts of the 
vane portions 43 of the inner fan member 31. 
Extending from the radially outer ends of the vane 

portions is a generally cylindrical portion 73 which in 
terconnects the vane portion outer ends and which, in 
cooperation with the central hub 61, de?nes an air inlet 
74 for the fan assembly 21. The cylindrical portion 73 
also supports a circumferential ?ange 75 which 
projects radially outwardly from adjacent the axially 
inner edges 69 of the vane portions 67. As can be seen 
best in FIGS. 8 and 10, the ?ange 75 includes a surface 
77 which is located adjacent to the inner fan member 
31 and which is slightly inclined toward the inner fan 
member so as to de?ne, in the assembled fan 21 and in 
cooperation with the ?ange 41 of the inner fan member 
31, a circumferentially extending outlet 79. Extending 
axially outwardly from the axially outer surface 81 of 
the ?ange 75 is a cylindrical portion 83 which inter?ts 
with a cylindrical groove 85 in the shroud 23 so as to 
provide a labyrinthe air seal. 
Die casting of the outer or second fan member 33 can 

be accomplished by using a parting line 87 for the die 
casting operation extending generally along the outer 
margin 72 of the vane portions 67 and along the outer 
surface 81 of the flange 75. The second or outer fan 
member 33 also includes appropriate draft to provide 
separation from the parting line 87 of the die member 
(not shown). Other parting line arrangements can be 
employed. 

In accordance with the invention, means are pro 
vided on the inner and outer fan members 31 and 33 
for aligning the fan members 31 and 33. Such means 
also affords rotational driving of one of the fan mem 
bers by the other. Various arrangements can be em‘ 
ployed to align the fan members 31 and 33. For in 
stance, means could be provided between the inter?t 
ting hubs 35 and 61 of the inner and outer fan members 
31 and 33. In the illustrated construction, separable in 
ter?tting means are provided by utilizing the axially 
and radially outer parts 47 of the inner fan member 
vane portions 43 and by providing slots or recesses 91 
in the undersurface 77 of the ?ange 75 of the outer fan 
member 33 for receipt of such outer parts 47 of the 
vane portions 43 of the inner fan member 31. As shown 
in the drawings in the illustrated construction, such 
slots 91 are provided by spaced arcuate projections 93 
on the undersurface 77 of the ?ange 75 of the outer fan 
member 33. The location of such slots or recesses 91 
insures alignment of the axial outer edges 45 of the 
vane portions 43 of the inner fan member 31 with the 
axially inner edges 69 of the vane portions 67 of the 
outer fan member 33 and simultaneously provides co 
axial alignment between the inner and outer fan mem~ 
bers 31 and 33. 

In addition, receipt of the outer parts 47 of the vane 
portions 43 of the inner fan member 31 into the slots 
or recesses 91 in the outer fan member 33 permits rota 
tional driving of either one of the fan members by the 
other fan member. 
Means are provided for retaining‘the fan members 31 

and 33 in assembled, inter?tted relation to each other 
and for retaining the fan assembly on the crankshaft. 
While various arrangements could be employed, in the 
illustrated construction such means comprises (See 
FIG. 1) formation of a shoulder 95 on the crankshaft 
15 limiting axially inward movement of the inner fan 
member 31, together with formation of threads 97 on 
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the outermost part of the crankshaft portion 17 and 
employment of a nut 99 threadedly received on the 
crankshaft portion 17, located in the counterbore 65 of 
the outer fan hub 61, and operable to retain the outer 
fan member 33 in inter?tted relation with the inner fan 
member 31 and to retain the assembled fan members 
31 and 33 on the crankshaft 15. lf desired, a washer can 
be employed between the nut 99 and the base of the 
counterbore 65 in the hub 61 of the outer fan member 
33. 
Means are also provided for rotatably driving the in 

ter?tted fan assembly 21 from the crankshaft 15. Vari 
ous constructions could be employed. For instance, 
both fan members 31 and 33 could be keyed to the 
crankshaft 15. Alternatively, a driving member could 
be connected between the crankshaft 15 and one of the 
fan members 31 and 33, relying on the inter?tting con 
dition of the fan members 31 and 33 to provide com 
mon fan member rotation. In the illustrated construc 
tion, such a driving member comprises a key 10] ex 
tending between the crankshaft l5 and the inner fan 
member 31. 
While the invention has been described in connec 

tion with mounting on the crankshaft 15 of an internal 
combustion engine 11, it should be noted that the fan 
assembly 21 is adapted for mounting on any shaft. In 
addition, the fan assembly 21 can be employed with 
any type of internal combustion engine. 

In assembly, the inner fan member 31 is telescopi 
cally received on the exterior crankshaft portion 17 
with the key 101 in driving connection between the 
crankshaft l5 and inner fan member 31. The outer fan 
member 33 is then slipped over the crankshaft 15 and 
arranged relative to the inner fan member 31 so as to 
inter?t the cooperating inter?tting means on the inner 
and outer fan members, whereby to axially align the fan 
members 31 and 33 and to align the vane portions 43 
and 67 of the inner and outer fan members 31 and 33. 
Thereafter, the nut 97 is threaded on the outer end part 
of the crankshaft 15 to retain the inner and outer fan 
members 31 and 33 in assembled relation and to retain 
the assembled fan 21 on the crankshaft 15. 

In accordance with the method of the invention, after 
separate die casting of the inner and outer fan members 
31 and 33, the fan members are then assembled in in 
ter?tting relation to provide the desired alignment and 
to provide for rotatably driving one of the fan members 
from the other fan member. Thereafter, the nut 99 is 
assembled to the crankshaft 15 to prevent disassembly 
of the fan members 31 and 33, one from another. 
Means other than the nut 99 could be employed for 

retaining the fan members in assembled relation. For 
instance, a screw or other fastening member could be 
employed to fasten the hubs 61 of the outer fan mem 
ber 33 to the hub 35 of the inner fan member 31. 
Various of the features of the invention are set forth 

in the following claims. 
We claim: 
1. A method of manufacturing a fan assembly includ 

ing a ?ange extending radially outwardly in relation to 
the intended rotational axis, and a plurality of angularly 
spaced vanes each extending from the ?ange in gener 
ally radially outwardly projecting relation to the in 
tended rotational axis and having an outer part extend 
ing arcuately in a plane extending parallel to the in 
tended rotational axis and perpendicularly to a plane 
extending radially from and containing the intended ro 
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6 
tational axis, said method comprising the steps of die 
casting a ?rst fan member with the ?ange and with a 
plurality of angularly spaced vane portions projecting 
from one surface of the flange, die casting a second fan 
member with a second plurality of vane portions corre 
sponding in number and angular spacing to the vane 
portions of the ?rst fan member, each of the second 
member vane portions including the vane outer parts, 
aligning the ?rst and second fan members to locate the 
vane portions in alignment, and assembling the ?rst and 
second fan members with the vane portions in align 
ment and so as thereafter to maintain the vane portions 
in alignment. 

2. A method in accordance with claim 1 wherein the 
outer parts of the vanes of the fan assembly have an axi 
ally outer margin and wherein said step of die casting 
said ?rst fan member utilizes a parting line extending 
along said one surface of said ?ange and wherein said 
step of die casting said second fan member utilizes a 
parting line extending along the axially outer margin of 
said vane outer parts. 

3. A method of manufacturing a fan assembly includ 
ing spaced walls de?ning a radially open circumferen 
tially extending air outlet and an axially open air inlet, 
and a plurality of angularly spaced vanes each extend~ 
ing between the walls, said method comprising the 
steps of die casting a ?rst fan member with a ?ange ex 
tending in radially outward relation to the intended ro 
tational axis, and with a plurality of angularly spaced 
vane portions projecting from the ?ange in radially out 
wardly extending relation from the intended rotational 
axis and having outer parts, die casting a second fan 
member with a cylindrical portion de?ning, at one end 
thereof, the axially open air inlet, and with a second 
plurality of vane portions extending radially inwardly 
from the cylindrical portion and corresponding in num 
ber and angular spacing to the vane portions of the ?rst 
fan member, and with a ?ange extending radially out 
wardly from the other end of the cylindrical portion, 
aligning the ?rst and second fan members to locate the 
vane portions in alignment, and assembling the ?rst and 
second fan members with the vane portions in align 
ment and with the second member ?ange extending in 
adjacent relation to the radially outer parts of the vane 
portions of the ?rst member so as to de?ne with the 
?rst member ?ange the circumferentially extending air 
outlet and so as, thereafter, to maintain the vane por 
tions in alignment. 

4. A method in accordance with claim 3 wherein the 
vanes of the fan assembly each have an inlet section ex 
tending arcuately in a plane extending parallel to the 
intended rotational axis and perpendicularly to a plane 
extending radially from and containing the intended ro 
tational axis and wherein the step of die casting the sec 
ond fan member includes die casting the vane portions 
of the second member with the vane inlet sections. 

5. A method in accordance with claim 3 wherein the 
step of die casting a ?rst fan member includes casting 
thereof with a hub extending from the ?ange and from 
the radially inner ends of the vane portions and wherein 
the step of die casting a second fan member includes 
casting thereof with a hub extending from the radially 
inner ends of the vane portions of the second fan mem 
ber, and wherein the step of assembling the ?rst and 
second fan members includes assembling thereof with 
the hubs of the ?rst and second fan members in align 
ment. 

* * * * at 


