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57 ABSTRACT 

An impeller wheel for an axial flow fan the vanes of 
which are arranged in circumferentially spaced aper 
tures in a hollow hub so as to be turnable about their 
longitudinal axis to adjust the pitch setting of each 
vane. Each of the apertures is formed with outer and 
inner counterbored portions and an intermediate cen 
tral portion, a base portion of one vane and a retaining 
member being inserted in the outer and inner counter 
bored portions, respectively, and being connected by 
bolt means. All retaining members are biased towards 
the central portions of the apertures by adjustable 
spring means arranged inside the hollow hub. 

1 Claim, 1 Drawing Figure 
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MPELLER WHEEL FOR AN AXAL FLOW FAN 

The present invention relates to an impeller wheel for 
an axial flow fan, the vanes of which are arranged in 
circumferentially spaced apertures in a hollow impeller 
hub so as to be manually turnable about their longitudi 
nal axis to adjust the pitch setting of the vanes, when 
the wheel is not rotating. 

BACKGROUND OF THE INVENTION 

Impeller wheels of the above-mentioned kind are 
known, for example, from U.S. Pat. No. 3,545,884 to 
J. W. Schroeter et al. In the prior art structure disclosed 
therein, each of the circumferentially spaced apertures 
in the hub is formed with outer and inner counterbored 
portions extending from the outer and inner surfaces of 
the hub, respectively, and an intermediate central por 
tion of a restricted cross-sectional area relative to that 
of each counterbored portion. Each vane has a circular 
base portion inserted in the outer counterbored portion 
of an individual one of said apertures, said base portion 
being connected by bolts extending through the central 
portion of the aperture with a discshaped retaining 
member inserted in the inner counterbored portion of 
the aperture. By means of a spacing member filling out 
the central portion of the aperture the vane base por 
tion and the retaining member can be firmly clamped 
together with such a spacing between said parts that the 
assembly of the vane, the retaining member and the 
connecting bolts can be turned by hand to adjust the 
pitch setting of the vane, when the impeller wheel is not 
rotating. During rotation of the wheel the pitch setting 
thus adjusted is maintained due to the centrifugal 
forces which cause the retaining member to be firmly 
pressed against the annular part of the hub wall extend 
ing between the peripheries of the central and inner 
counterbored portions of the aperture. The advantage 
obtained thereby is that adjustment of the pitch setting 
can be made when the wheel is not rotating by turning 
the vanes manually, without any loosening and retight 
ening of retaining bolts or other locking devices being 
required. 

It has appeared, however, that it is rather difficult to 
maintain a correctly adjusted pitch setting of the vanes 
in such an impeller wheel in cases where the wheel is 
frequently stopped and re-started during operation, if 
the manual force required for the adjusting movement 
should be kept sufficiently small. This is presumably 
due to the fact that during stop and start of the impeller 
wheel the tangential forces acting on each vane base 
portion may have a magnitude sufficient to turn the 
vane when the centrifugal forces decrease. 
Moreover, in the prior art structure the production 

tolerances necessary to obtain uniform pitch adjust 
ment possibilities for all vanes in an impeller wheel are 
low, so that much accuracy is required in manufacure 
of the impeller wheel. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide an impeller wheel in which the risk of chang 
ing a correctly adjusted pitch setting at frequent stops 
and starts is eliminated or greatly reduced. 

It is a further object of the invention to provide an 
improved impeller wheel in which the production toler 
ances necessary to obtain uniform pitch adjustment 
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2 
possibilities for all vanes are considerably enlarged rel 
ative to the above mentioned prior art structure. 

It is still an object of the invention to provide an im 
peller wheel in which the manual force required for the 
pitch adjustment can be adjusted to a desired value in 
order to meet different operational conditions. 
According to the invention, these objects are 

achieved by means of an impeller wheel for an axial 
flow fan, comprising a hollow impeller hub having a 
central bore for the shaft of a fan driving motor and a 
plurality of circumferentially spaced apertures extend 
ing between the outer and inner surfaces of the hub at 
right angles to the axis of the central bore, each of said 
apertures being formed with outer and inner counter 
bored portions at the outer and inner surfaces of the 
hub, respectively, and a central portion of restricted 
cross-sectional area between said counterbored por 
tions; a plurality of vanes, each of which is formed with 
a disc-shaped base portion having a cross-sectional 
area exceeding the restricted cross-sectional area of the 
central portion of each aperture, said base portion 
being inserted in the outer counterbored portion of an 
individual one of said apertures; a plurality of flat and 
disc-shaped retaining members having a cross-sectional 
area exceeding the restricted cross-sectional ares of the 
central portion of each aperture, each of said retaining 
members being inserted in the inner counterbored por 
tion of an individual one of said apertures; spacer 
means filling out the central portion of each aperture 
between the vane base portion and the retaining mem 
ber inserted therein; bolt means for connecting the 
vane base portion in each aperture with the retaining 
member in the same aperture; and adjustable apring 
means arranged inside the hollow hub for biasing each 
retaining member towards the central portion of its as 
sociated aperture. 
By the above mentioned adjustable spring means 

each retaining member is effectively biased towards 
firm engagement with the annular part of the hub wall 
extending between the central and inner counterbored 
portions of the aperture so as to secure that the pitch 
setting is not unintendedly changed during frequent 
starts and stops of the wheel and, in spite thereof, each 
vane may still be turned about its longitudinal axis to 
readjust the pitch setting when desired by exerting a 
slight pressure on the vane against the direction of the 
bias force simultaneously with turning of the vane. 

DETAILED DESCRIPTION 

The invention will be more readily understood from 
the following description when taken in conjunction 
with the accompanying drawing, which is a sectional 
view through part of an impeller wheel embodying the 
invention, taken along a plan through the axis of the 
wheel. 
The impeller wheel comprises a hub 1 with a central 

sleeve portion 2 having a bore to receive a shaft 3 of a 
fan-driving motor not shown. The hub 1 is rigidly se 
cured on shaft 3 by suitable locking means, for exam 
ple, by a locking disc 4, a pin 5 extending through said 
disc into a bore in the end of the shaft and a bolt mem 
ber 6. 
Outside the central sleeve portion 2 and integrally 

there with, hub 1 is formed with a bowl shaped wall 
formed by a substantially cylindrical side wall 7 and a 
flat end wall 8 extending between said side wall and the 
sleeve portion 2. 
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In the cylindrical side wall 7 a number of circumfer 
entially spaced apertures are formed to receive the 
vanes of the impeller wheel, only one of said apertures 
being shown at 9 in the drawing. 
The hollow hub 1 is closed by a cover plate 1 oppo 

site end wall 8. 
The aperture 9 is formed with outer and inner coun 

terbored portions 12 and 13 extending from the outer 
and inner surfaces of side wall 7, respectively, towards 
a central portion 14 of the aperture, which has a re 
stricted cross sectioan area relative to that of each 
counterbored portion. 
Each vane comprises as its main parts a blade portion 

10 and a base portion 15 of a substantially circular, 
disc-shaped configuration matching the outer counter 
bored portion 12 of aperture 9. In the embodiment 
shown a spacing member 16 is formed integrally with 
the base portion 15 as part of the vane 10, said spacing 
member having a smaller diameter than that of base 
portion 15, so as to match the restricted cross sectional 
area of the central portion 14 of aperture 9. The thick 
ness of the spacing member 16 in the longitudinal di 
rection of vane 10 is proportioned to meet the require 
ments of manual adjustment of the pitch setting, such 
as explained in the following. 
The inner counterbored portion 13 of aperture 9 

serves to receive a retaining member 17 of a substan 
tially circular disc-shaped configuration, said retaining 
member being connected with the vane base portion 15 
in the assembled state of the impeller wheel by bolts, 
one of which is shown by dotted lines at 18. 
When assembling the vane 10 and the retaining mem 

ber 17 during manufacture of the impeller wheel, the 
bolts as shown at 18 are stressed so as to clamp the 
vane base portion 15 and the spacing member firmly to 
the retaining member 17, which in the embodiment 
shown is formed with tapped bores to receive bolts 18, 
the thickness of spacing member 16 being propor 
tioned so as to slightly exceed the axial length of the 
central portion 14 of aperture 9. As a result hereof, the 
vane 10 and the retaining member 17 connected there 
with may be turned manually to adjust the pitch setting 
of the vane, when the impeller wheel is not rotating. 
During rotation of the impeller wheel the retaining 

member 17 will be pressed firmly by the centrifugal 
forces against the annular part of the side wall 7 be 
tween the peripheries of the central and inner counter 
bored portions 14 and 13, respectively, so as to main 
tain the pitch setting once adjusted. 
However, if further precautions are not taken, there 

will be a risk for the adjusted pitch setting to be 
changed unintendedly, particularly in cases where fre 
quent starts and stops occur during operation of the im 
peller wheel, such as mentioned hereinbefore. Further 
more, since the pitch adjustment is performed for one 
vane at a time until the pitch setting has been adjusted 
for the total number of vanes, this adjustment opera 
tion taking place in the rest condition of the impeller 
wheel, it may happen that the pitch setting of a vane 
which has already been adjusted is changed during ad 
justment of other vanes. Therefore, the pitch setting 
adjustment may be a rather difficult operation. 
According to the invention, these drawbacks are 

eliminated or, at least, considerably reduced in that 
each retaining member 17 is spring-biased towards the 
central portion 14 of its associated aperture 9, as a re 
sult of which the retaining member will be in a rela 
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4 
tively firm engagement with the above mentioned an 
nular wall part between the peripheries of the central 
and inner counterbored portions 14 and 13, respec 
tively, of the aperture 9, cven in the rest condition of 
the impeller wheel. 

In the embodiment illustrated in the drawing, the re 
taining member 17 is formed with a central bore 19, 
and the impeller wheel is provided with adjustable 
spring means for biasing the retaining member, which 
comprise a central hub member 20 arranged inside the 
hub 1 and a number of arms 21, corresponding to the 
total number of vanes, extending radially with an 
evenly angular distribution from said hub member 20 
into the central bore 19 of each retaining member 17, 
each of said arms 21 having a threaded outer end for 
a nut member 22 having in one end a diameter smaller 
than that of the central bore 19 in the retaining mem 
ber and being formed in the other end with an enlarged 
collar portion 23 forming an abutment face for one end 
of a disc spring 24 surrounding nut member 22, an 
abutment face for the other end of said spring 24 being 
formed by the underside of retaining member 17. 

It is readily understood that in the impeller wheel ac 
cording to the invention each retaining member is 
thereby pressed against the annular part of side wall 7 
between the central and inner counterbored portions 
14 and 13, respectively, of its associated aperture 9 by 
a bias force, the magnitude of which may be adjusted 
by adjusting the compression of disc spring 24 by 
means of nut member 22. 
As shown in the drawing, the nut member 22 may 

consist of a separate nut 22a and a bushing 22b of the 
above mentioned shape to be inserted with one end 
into the central aperture 19 of retaining member 17 
and incorporating in its other end the collar portion 23. 
Furthermore, while the spring support means consist 

ing of hub members 20 and 21 is shown to be arranged 
in the impeller without any connection to the walls of 
impeller hub 1, it will be appreciated that the hub mem 
ber 20 may be secured on drive shaft 8 for rotation to 
gether with hub 1. 

It will also be appreciated that it is not essential to the 
invention whether rigid connection by bolt means 18 
between each vane base portion 15 and its associated 
retaining member is obtained by forming retaining 
member 17 as a nut member to receive bolts 18 or by 
means of a separate nut engaging each bolt 18 at the 
underside of the retaining member. 

In the embodiment shown the adjustable spring 
means according to the invention may be arranged in 
side the hollow impeller hub in that the control hub 
member 20 and the number of arms 21 are formed as 
separate parts, the hub member being provided with a 
number of circumferrentially spaced holes to receive 
arms 21 and each arm 21 being threaded in one end 
through a length portion sufficient to position said end 
of the arm with nut member 22 and spring 24 arranged 
thereon in the central bore 19 of a retaining member 
17 through the opening covered by cover plate 11 and 
thereafter position the opposite end of arm 21 into its 
associated circumferential hole in central hub member 
20, Subsequent to which the position of nut member 22 
on the outer end of each arm 21 is adjusted to obtain 
the correct bias of retaining member 17. 
What is claimed is: 
1. In an impeller wheel for an axial flow fan, having 
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a hollow impeller hub with a central bore for the 
shaft of a fan driving motor and a plurality of cir 
cumferentially spaced apertures extending be 
tween the outer and inner surfaces of the hub at 
right angles to the axis of the central bore, each of 5 
said apcrtures being formed with outer and inner 
counterbored portions at the outer and inner sur 
faces of the hub, respectively, and a central portion 
of restricted cross-sectional area between said 
counterbored portions; 
plurality of vanes, each of which is formed with a 
discshaped base portion having a cross-sectional 
area exceeding the restricted cross-sectional area 
of the central portion of each aperture, said base 
portion being inserted in the outer counterbored 
portion of an individual one of said apertures; 

a plurality of flat and disc-shaped retaining members 
having a cross-sectional area exceeding the re 
stricted cross-sectional area of the central portion 
of each aperture, each of said retaining members 
being inserted in the inner counterbore portion of 
an individual one of said apertures and each having 
a central bore therethrough; 

spacer means filling out the central portion of each 
aperture between the vane base portion and the re 
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6 
taining member inserted therein; and 

bolt means for connecting the vane base portion in 
each aperture with the retaining member in the 
same aperture; the improvement wherein adjust 
able spring means are arranged inside the hollow 
hub for biasing each retaining member towards the 
central portion of its associated aperture, said ad 
justable spring means comprising: 
a. a central hub member arranged inside the impel 

ler hub, 
b. a plurality of arms extending radially from said 
central hub member into the central bores of the 
retaining members, each arm having a threaded 
end adjacent the retaining members; 

c. a nut member threadingly engaged on the 
threaded end of each arm, said nut member hav 
ing the radially outward end of a diameter 
smaller than that of the central bore of the retain 
ing member and an enlarged collar portion on 
the other end; and 

d. a spring disposed between said enlarged collar 
portion of said nut member and said retaining 
member. 
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