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This invention relates to fans and is particu 
larly directed to a sheet metal fan construction 
in which the fan blades are individually remov 
able and are vibrationally isolated from the body 
of the fan. 
The fan herein described is designed for use as 

a cooling fan for an aircraft engine but, as will 
appear, the fan structure of the present inven 
tion is of general application. In an aircraft en 
gine cooling fan installation, it is quite desirable 

I to isolate engine vibrations from the fan blades. 
In the absence of such vibration isolation, the 
engine or propeller vibrations may induce de 
structive resonant vibrations in the fan blades 
or vibration impulses produced by the air ?ow 
ing through the fan blades may cause resonant 
vibrations in some other part of the engine sys 
tem. An object of this invention is to provide a 
novel fan blade mount which vibrationally iso 
lates the fan blades from‘ the body of the fan. 
A further object of the invention comprises 

the provision of a sheet metal fan construction 
in which the individual fan blades are separately 
removable without disturbing the other fan 
blades. A still further obiect of the invention 
comprises a sheet metal fan blade construction 
in which the shank of the fan blades forms the 
radially inner boundary of the ?uid ?owing be 
tween the fan blades. 
Other objects of the invention will become ap 

parent upon reading the annexed detailed de 
scription in connection with the drawing in 
which: 
Figure 1 is an end view partly in section of a 

fan embodying the invention; 
‘Figure 2 is a sectional view taken along line 
2-2 of Figure 1; 
Figure 3 is an end view taken along line 3_3 

of Figure 2; and 

Figures 4, 5, 6 and 7 are sectional views taken 
along line 4-4, 5—~5, 6—6 and 1-2 respectively 
of Figure 1. 

Referring to the drawing, a fan [0 comprises 
a plurality of fan blades l2, each formed. from 
two sheet metal halves welded together at their 
joining edges to form a hollow blade. The work 
ing portion of each hollow fan blade merges with 
the blade shank which has a substantially square 
or rectangular cross section at its junction with 
the working portion of the fan blade. The 
square cross section of the outer portion of the 
blade shank is illustrated in Figure 4. The blades 
l2 are disposed close enough together so that 
the edges of the square outer portions of the 
blade shanks lie adjacent to each other whereby ' 
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the outer surfaces of the blade shanks form the 
inner boundary of the ?uid ?owing between the 
working portions of the fan blades. A tubular 
sleeve I 4 extends through each fan blade shank 
adjacent its outer portion and the sleeve is 
welded thereto at its ends. I 
The body of the fan blade comprises a pair of 

co-axial sheet metal annular discs l6 and I8 
having depressions 20 and 22 respectively. Each 
of said depressions forms a bulge or protrusion 
on the side of its disc facing the other of said 
discs such that the bottoms of the depressions 
20 and 22 abut each other as illustrated in Fig 
ure 2 and the depression bottoms are secured to 
gether preferably by spot welding. > 
Each fan blade has its hollow sleeve l4 piv 

otally mounted about a pair of alined hollow 
spacer members 24 and 26 extending therein 
from the opposite ends of_the associated hollow 
sleeve Ill. The spacer members 24 and 26 are 
disposed between the annular discs l6 and I8 
and bolts 28 extend through the spacer members 
24 and 26 and discs l6 and Hi to rigidly securev 
these parts together. Plates 30 may be welded 
to the annular disc I6 with the bolts 28 project 
ing therethrough. Locking plates. 
posed under the head 34 of each bolt 28 to pre 
vent turning of its associated bolt when its nut 
35 is applied or removed. The locking plates 32 
have tabs bent over the sides of their associated 
plates 30 and nuts 34 to prevent turning of their 
bolts. . 

The fan blade shanks proiect radially inwardly 
a substantial distance beyond their supporting 
bolts 28 and the cross section of each shank 
gradually changes from a square cross section at 
the radially outer shank end to a circular cross 
section at its radially inner end. Also, the an 
nular discs l6 and I8 are so formed between 
adjacent pairs of depressions 20 and 22 to pro 
vide a hollow tubular space 36 between the discs 
l6 and I8 havinga substantially circular cross 
section. Each of the fan blade shanks project 
inwardlv into a tubular space 36 and annular 
rubber-like resilient means 38 is disposed ‘be- ., 

the circular inner end of the fan blade‘ ‘ tween 
shanks and the substantially circular wall of the 
associated tubular space 36. In Figure 1, the 
resilient means 38 is illustrated as comprising‘ 
two rubber-like rings but. obviously, a ‘single 
rubber-like ring may be substituted therefor. 
The inner edges of the annular discs l6 and 

I8 are scalloped and are arranged to be secured 
to a driving hub 42 having a similar outer 
scalloped edge 44. The arrangement is such that 

32 are dis- 



I the body of the fan can be moved axially into po 
sition over the hub 42 and then rotated slightly 
to bring the inwardly projecting portions of the 
scalloped edges 40 into alinement with the out 
wardly projecting portions of the driving hub 
scalloped edge“. Bolts I‘! are disposed through 
openings in the alined portions of the scalloped 
edges 40 and II to secure the fan body to the 
driving hub l2. Reinforcing plates 40, having 
scalloped inner edges similar to the scalloped 

' edges 40 of the‘plates I! and I8, may be welded 
to the latter plates as illustrated in the drawing. 
With the aforedescribed construction, each ran 

blade is pivotally mounted about the axis or its 
mounting bolt 28 which axis is parallel to, but 
spaced from, the fan axis. Any tendency of the 
tan blade to vibrate about the axis of its bolt is 
isolated from the fan body and its driving hub 
42 by the resilient means 38. The substantial or 
large longitudinal extension of the fan blade 
shanks, radially inwardly beyond the bolts 28, re 
duces the magnitude of the turning forces re 
quired to be absorbed by the resilient means 38. 
The" construction of the present invention has the 
further‘ advantage in that it provides a simple 
sheet metal fan in which each fan blade can be 
removed from the body of the fan by removing a 
single bolt 28. Also, each ian blade can be re 

' moved without disturbing the other fan blades, 
thereby making it quite easy to replace damaged 
blades. _ 

While I have described my invention in detail 
in its present preferred embodiment, it will be 
obvious to those skilled in the art, after under 

modi?cations may be made therein without de 
parting from the spirit or scope thereof. I aim in 
the appended claims to cover all such modi?ca 
tlons. 

I claim as my invention: 
1. A vaned rotary blower comprising a pair of 

discs co-axially secured together, each of said 
discs having circumferentially spaced depressions, 
the bottoms oi‘ said depressions bulging toward 
and abutting corresponding depressions in the 
other of said discs thereby forming tubular 
spaces radially disposed between said discs and 
adjacent pairs of said abutting depressions, a 
plurality of oircumferentially spaced vanes hav 
ing their working portions projecting outwardly 
beyond said discs, means securing each of said 
vanes to and between said discs for pivotal move 
ment about an axis disposed adjacent the radially 
outer edges of said discs with the shank of each 
vane extending inwardly between said discs into 
one of said tubular spaces, and rubber-like re 
silient means between each of said vane shank 
extensions and the walls of its associated tubular 
spaces. 

2. A vaned rotary blower comprising a pair of 
discs co-axially secured together each of said 
discs having circumierentially spaced depressions, 
the bottoms of said depressions bulging toward 
and abutting corresponding depressions in the 
other of said discs thereby forming tubular spaces 
radially disposed between said discs and adjacent 
pairs of said abutting depressions, a plurality of 
circumferentially spaced vanes having their work 
ing portions projecting outwardly beyond said 
discs, means securing each of said vanes to and 
between said discs for pivotal movement about 
an axis disposed adjacent the radially outer edges 
of said discs with the shank oi.’ each vane ex 
tending inwardly between said discs into one of 
said tubular spaces, and rubber-like resilient 
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means between each of said vane shank exten 
slons and the walls of its associated tubular space, 
the vane shanks at their junction with the blade 
workri; portions having a circumferential width 

5 su?icicnt to form a substantially radially inner 
boundary for the ?uid ?owing between the work 
in: portions of the vanes. 

3. A vaned rotary blower comprising a pair of 
discs co-axialiy secured together, each of said 

.10 discs having clrcumierentially spaced depressions. 
the bottoms of said depressions bulging toward 
and abutting corresponding depressions in the 

‘ other of said discs thereby forming tubular spaces 
radially disposed between said discs and adjacent 

15 pairs of said abutting depressions, a plurality of 
circumferentially spaced vanes having their 
working portions projecting outwardly beyond 
said discs, means securing each of said vanes to 
andv between said discs for pivotal movement 

20 about an axis disposed adjacent the radially outer 
edges of said discs with the shank of each vane 
extending inwardly between said discs into one 
or said tubular spaces, and rubber-like resilient 
means between each of said vane shank exten 

25 sions and the walls of its associated tubular space, 
the axis of each said pivotal supportingv means 
being parallel to, but spaced from, the blower 
axis. ' 

4. A vaned rotary blower comprising a pair of 
30 discs co-axially secured together, each of said 

discs having circumierentially spaced depressions 
disposed opposite to and bulging toward corre 
sponding depressions in the other of said discs to 
form substantially tubular spaces between said 
discs and adjacent pairs of said opposite depres 
sions, a plurality of circumferentially spaced 
vanes having their working portions projecting 
outwardly beyond said discs, means securing each 
of said vanes to and between said discs for pivot‘ 

40 al movement about an axis disposed and adjacent 
the radially outer edges of said discs with the 
shank of each vane extending inwardly between 
said discs into one of said tubular spaces, and 
rubber-like .resilient means between each of said 

45 vane shank extensions and the walls of its asso 
ciated tubular space. 

5. A vaned rotary blower comprising a pair of 
discs co-axially secured together, each of said 
discs having a plurality of circumferentially 

5° spaced projections abutting corresponding pro 
jections on the other of said discs to form ra 
dially disposed recesses between pairs of abutting 
projections, a plurality of circumierentially 
spaced vanes having their working portions pro 

55 jecting outwardly beyond said discs, means se 
curing each of said vanes to and between said 
discs for pivotal movement about an axis dis 
posed adjacent the radially outer edges of said 
discs with the shank of each vane extending ra 

60 dially inwardly between said discs into one oi.’ 
said recesses, and annular rubber-like resilient 
means disposed between each of said vane shank 
extensions and the walls of its associated recess. 

6. A vaned rotary blower comprising a pair of 
discs co-axially secured together, each of said 
discs having circumferentially spaced depressions 
disposed opposite to and bulging toward corre 
sponding depressions in the other of said discs 
to form substantially tubular spaces between said 
discs and adjacent pairs of said opposite depres 
sions; a plurality of vanes; means pivotally se 
curing said vanes to said discs, each of said vanes 
having a working portion projecting outwardly 
beyond said discs and having a shank portion 

75 extending radially inwardly between said discs 
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