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18 Claims. 
In electric and other fans as ordinarily em 

ployed in localities such as the house and the 
office, the blades provided are formed of unyield 
ingly rigid metal or other rigid material which 
Will not yield if any object is intruded into the 
path of such blade, but will cut or destroy such 
object. The fingers of persons in the room are 
often seriously injured by such accidents, and 
important papers are often, destroyed when en 
countering the fan blade. The guard screen con 
ventionally provided about the fan blades often. 
proves inadequate to prevent such accidents. 
My invention provides a fan and a blade therefor 
wherein the blade yields when an object is in 
truded into the blade path, and such object is 
deviated from the blade path without injury. 
Such structure dispenses with the necessity for 
the guard screen. 
This invention relates to fans for producing air. 

currents and has for its principal object to pro 
vide such a fan with flexible fan blades of suit 
able material and shape to give the blades sta 
bility for an efficient operation of the fan com 
bined with sufficient flexibility to cause any por 
tion of the moving blades to yield when a sta 
tionary rigid or semi-rigid member is brought : 
in contact with them, and to be self-restoring to 
normal position 
withdrawn. 
Another object of this invention is to so con 

struct and mount the blades of the fan that a 
temporary deflection of a portion of the fan 
blades will not prevent the fan from operating to 
produce a movement of air. 
A further object of this invention is to con 

struct the fan with flexible material which may 
have suitable ballast incorporated therein to 
properly balance the fan blades and provide a 
steady operation of the fan. 
A further object of this invention is to pro 

vide the fan blades with novel fastening means 
and a novel mode of mounting to provide for a 
quick and efficient attachment of the blades to 
the rotating member in a normally radial posi 

45 tion thereto. . . 
A still further object of my invention is to 

provide a fan which is almost entirely noiseless 
in operation. 

At these and other objects and attendant ad 
50 vantages will become more readily apparent from 

the detailed description of one embodiment of 
the invention which follows, reference being had 
to the accompanying drawings in which 

Figure 1 is a front elevation of my novel fan. 
5 : Figure 2 is a side elevation thereof, . 

when the intruded member is, 

(C. 230-261). 
Figure 3 is a detail perspective view of one of 

the fan blades. 
Figure 4 is a sectional view of the point of at 

tachment of one of the blades, the section being. 
taken on the line 4ac-4ac of Figure 2. 
In the several figures of the drawings like ref 

erence numerals indicate like parts. 
The novel fath construction forming the sub 

ject matter of my present invention eliminates 
all danger from accidents caused by contact with 
the moving fan blades and therefore does away 
with any type of guard or housing now used to 
protect a fan. 

5 

O 

In the embodiment of the fan illustrated in the 
figures of the drawings the flexible blades of the 
fan are mounted on the rotating motor housing 
or casing which thus serves as the hub for the 
fan. While other means or forms of mounting 
the blades on the hub may be provided, within 
the scope of my invention, a preferred form 
is that illustrated, wherein the peripheral surface 
of the hub or casing f is provided with the slots 
2, 2 which extend forwardly of the housing and 
are obliquely curved so as to hold the flexible 
blades at the proper curvature for an efficient 
displacement of air thereby, and to hold the 
blades in a normally radial position on the hous 
ing. The slots 2 are enlarged at 2A for a purpose 
that will presently appear. 
The fan blades 3, 3 are preferably made up of 

flexible rubber, although any other suitable re 
siliently flexible material may be used instead. 
As shown, the blades are of a single sheet of 

material cut or molded into the form illustrated, 
but same may be formed of any desired material 
or materials of one or more pieces; and same may 
be cut, molded or otherwise constructed or 
formed into any desired conformation to produce 
the desired results. For the best results, the 
blades are preferably relatively wide and suff 
ciently rigid, that is, stable, to be self-sustaining, 
and may extend Substantially perpendicularly or 
radially with reference thereto at all times. At 
a given point on the hub outer surface, the ra 
dial line perpendicular to the plane tangential to 
the hub surface at that point, passes substantially 
through the blade. 
The blades are made substantially flat and 

uniform in CrOSS Section, except for a locking 
ridge shoulder 4 which extends along the base 
edge of the blade and projects from the sides 
thereof. The base of each blade with its lock 
ing ridge is curved so as to follow the contour 
of the housing at the slot 2 and have the lock 
ingridge engage the under side of the housing on 
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2 
each side of the slot after the blade is inserted 
thereinto. This is done by sliding the fan blade, 
which has substantially the thickness of the width 
of the slot, into the slot with the locking ridge 
passing thru the enlargement. 2A, thereof until 
the locking ridge is located on the inside of the 
casing below the slot. This holds the blade 
anchored to the housing and prevents it from be 
ing pulled Out of the slot by centrifugal force 
on the rotation of the fan. The slots 2, 2 in the 
casing thus hold each fan blade against endwise 
and outward-movement on the casing and at the 
same time hold the bases of the blades curved 
or cupped to provide sufficient rigidity for each 
blade to have it extend radially in its normal 
position from the hub and assume a shape that 
will efficiently displace air on the movement 
thereof, the blades thus being self-supporting 
and substantially the entire area of the blade 
being so held semi-rigidly. 
The resilient flexible blades which have been 

described are resilient as to displacements from 
their respective normal undeformed rest posi-. 
tions, and will spring back to the normal rest 
position when the deforming pressure is removed. 
Such a resiliently flexible blade as described will 
also deform only a relatively small amount un 
der the continuous application of air pressures of 
the magnitude ordinarily applied to the blades of 
an air fan in operation at normal speeds, that is, 
in normal operation such a blade will be substan 
tially rigid or stable and will Substantially main 
tain its pitch angle upon rotation for effective air 
delivery. That is, it may be said that these 
resiliently flexible blades when positioned on the 
hub are self-restoring to a normal position when 
distorted or deformed from such normal posi 
tion, as for instance upon striking an object in 
the blade's path of rotation, and at the same 
time are of sufficient rigidity when so positioned 
on the hub as to be substantially maintained in 
a self-sustaining radial position on the hub and 
at a predetermined pitch angle upon rotation for 
effective air delivery. By "rigid' I means sub 
stantially form-maintaining or stable in posi 
tion under normal operating conditions, and it is 
to be understood that the blades will yield with 
out fracture or permanent distortion under the 
application of a relatively strong force such as 
striking an object. 
As shown, an advantageous arrangement is 

to have a tapered curved surface for a free closed 
end of housing or hub , and to have slots 2 
and blades 3 concave toward the free tapered 
end of the hub and toward the axis of the hub, 
which gives good displacement of air. 
The width of the blades is substantially the 

same as the length of the base so that when a 
blade is fastened to the hub, in the manner above 
described, the centrifugal force On the rotation 
of the fan will additionally tend to hold the full 
width of each blade in a fixed semi-rigid post 
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tion from which only a portion of the fan blades 
will be disturbed whenever any part of these 
blades is brought into contact with a stationary 
rigid or semi-rigid member. - 
A convenient shape of the blades is with a 

width relatively wide with reference to its length 
radial to the hub, and with reference to the width of blades commonly employed on electric 
fans. I find a ratio of one-to-one, or even a 
width greater than the radial length, a suitable 
arrangement, as shown in the drawings. How 
ever, I do not intend to limit iry invention to 
any particular width of blade. and I may employ 

2,095,228 
any structure of blade which will produce 
the results to which my invention is directed. In 
this way a contact of the rotating fan blades 
with the stationary member will simply bend a 
portion of the fan blades sufficiently to allow 
the remainder of the blades to pass the obstruc 
tion. As shown, the several different blades are 
mounted substantially symmetrically on the hub. 
In making the fan blades of rubber they may 

be molded into the proper shape and in molding 
the weight of the blades is distributed in the body 
thereof to make them balance when mounted to 
their hub or motor housing. 
Since the ridge 4 as well as the rest of blades 

3 are made of rubber or other resilient elastic 
material, when the fan rotates, the centrifugal 
force tends to throw the blades Out and a ten 
sion is applied to the locking ridge 4, compressing 
it radially and expanding it laterally, which in 
creases the grip of the ridge on the sides of the 
slot on the hub casing surface. 
Of course the embodiment of the fan shown 

and described may be changed and variations 
may be required under certain conditions, there 
fore, while some of the constructional details are 
deemed preferable and I have shown and de 
scribed these specifically, it is to be understood 
that I do not limit myself to such precise con 
Struction, but consider that I am at liberty to 
make such changes and alterations as fairly come 
within the scope of the appended claims. 
The term "hub' appearing in said claims is 

used to designate any central rotating member to 
which the blades are held, whether formed of one 
Or more parts. Also, the use of the term 'blades' 
in the claims is not intended to restrict them to 
a structure having a plurality of blades, and they 
are intended to apply to and COver a structure 
having but a single blade. 

I claim: - 
1. A fan comprising a hub with radially pro 

jecting blades carried thereby, said blades being 
formed at their outer portions of material suf 
fliciently flexible to bend readily without perma 
nent distortion, and the inner end portions of 
said blades being of a Construction and Config 
uration such that said blades are sufficiently rigid 
to maintain a substantially radial position at all 
times. 

2. A fan comprising a hub with radially pro 
jecting blades carried thereby, said blades being 
formed at their outer portions of material suf 
ficiently flexible to bend readily without perma 
nent distortion, and the inner end portions of 
said blades being of an obliquely curved con 
figuration and a construction such that said 
blades are sufficiently rigid to maintain an ef 
fective pitch angle upon rotation. 

3. A fan comprising a hub with radially pro 
jecting blades formed of material sufficiently 
flexible to bend readily without permanent dis 
tortion, the inner end portions of said blades 
being maintained sufficiently rigid by Said hub 
and of a configuration to increase the resistance 
of said blades to axial thrusts without materially 

- increasing their resistance to deformation upon 
encountering an object in their path of rotation. 

4. In a fan, a hub, a plurality of blades, means 
coacting with said hub and portions of said blades 
to secure the latter to the former at a prede 
termined pitch-angle, said blades being sufficient 
ly flexible and resilient to be self-restoring when 
distorted from normal position and of sufficient 
rigidity when positioned on said hub by the 
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means aforesaid to Substantially maintain 
pitch angle, 

5. In a fan, a hub, a plurality of flexible blades, 
and means engaging base portions of said blades 
for securing the latter to the hub and maintain 
ing said blades in a self-sustaining substantially 
radial position at all times, said blades being 
formed of a material sufficiently flexible and re 
silient to be self-restoring when distorted from 

0 normal position. 
6. In a fan, a hub, a plurality of flexible rubber 

blades, and means coacting with said hub and 
base portions of Said blades to maintain said 
blades in a Self-sustained radial position. On Said 

L5 hub oblique to the axis of rotation, said blades be 
ing sufficiently flexible and resilient to be self 
restoring after striking an object in its path of 
rotation and of sufficient rigidity to substantial 
ly maintain a pitch angle upon rotation effective 
for air delivery. 

7. In a fan, a hub, rubber blades, means en 
gaging portions of said blades for maintaining 
them in a normally radial and Substantially 
cupped position on said hub, said blades being of 
such flexibility and resilience as to be self-restor 
ing upon distortion from normal position and of 
sufficient rigidity when assembled to substantial 
ly maintain a predetermined pitch position on 
the hub. 

8. In a fan, a hub having slots therein and a 
plurality of flexible blades having portions there 
of fitted into said slots, said blades being Suf 
ficiently resilient to be self-restoring upon strik 
ing an object and of sufficient rigidity when as 
sembled on said hub to Substantially maintain 
their pitch angle. 

9. In a fan hub and blade structure, a hub hav 
ing slots in its periphery to receive fan blades, 
and fan blades of material sufficiently flexible to 

40 permit bending thereof upon striking an object 
and of sufficient rigidity to substantially main 
tain their pitch angle upon rotation for effective 
air delivery, said fan blades having enlarged 
shoulder portions on their mounting ends, Said 

45 fan blades being received into said slots by their 
said shoulder portions. m 

10. In a fan hub and blade structure, a hub 
having slots in its periphery to receive fan blades, 
and a plurality of fan blades having enlarged 

50 shoulder portions on their mounting ends, said 
fan blades being formed of material sufficiently 
flexible and resilient to be self-sustaining and to 
be self-restoring when distorted from their nor 
mal positions, said fan blades being received into 

55 said slots by their said shoulder portions and held 
in a substantially radial position on said hub. 

11. In a fan, a rotatable hub provided with 
peripheral slot-like sockets oblique to the axis of 
rotation thereof, and a plurality of fan blades 

60 formed of material sufficiently flexible to permit 
bending thereof upon striking an object and of 

... sufficient rigidity to substantially maintain their 

their 
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pitch angle upon rotation for effective air deliv 
ery, said blades being provided on their mount 

3 
ing edges with enlarged shoulder portions respec 
tively engageable in Said oblique SOcketS. 

12. In a fan, a hub having sockets extending 
along its periphery, each of said SOckets having 
an enlarged portion at One of its ends, a plurality 
of blades having shoulder portions engageable in 
said slots and insertable through said enlarged 
portions of said slots, said blades being formed of 
material of such flexibility and resilience as to be 
self-restoring upon distortion from normal po 
sition and of such rigidity as to maintain said 
blades in a self-sustaining substantially radial 
position on said hub at, all times. 

13. A fan comprising a rotatable hub having a 
plurality of oblique arcuate slots and a plurality 
of normally flat, rubber blades adapted to be sup 
ported on said hub and maintained in cupped 
position by said slots. 

14. A fan comprising a rotatable hub having a 
plurality of oblique arcuate slots and a plurality 
of normally flat, flexible and resilient blades 
adapted to be supported on said hub and main 
tained in cupped position by said slots, said blades 
being relatively wide with respect to their radial 
dimension. 

15. A fan comprising a hub with radially pro 
jecting blades carried thereby, said blades being 
formed of material sufficiently flexible to bend 
readily without permanent distortion, the inner 
end portions of said blades being of a construc 
tion and configuration such that said blades are 
sufficiently rigid to substantially maintain their 
pitch angle upon rotation, and said blades being 
relatively wide with respect to their radial di 
mension. 

16. In a fan, a hub having slots therein and a 
plurality of flexible blades having portions there 
of fitted into said slots, said blades being suff 
ciently flexible to permit bending without perma 
nent distortion upon striking an object and of 
sufficient rigidity when assembled on said hub 
to substantially maintain their pitch angle, said 
slots and blades being shaped so that the cen 
trifugal force of the blades tends to tighten the 
blades in the slots. 

17. A fan comprising a hub having a plurality 
of slots, the ends of said slots overlapping cir 
cumferentially, blades engaged in said slots, said 
slots having an obliquity to the axis of rotation 
Such that the blades engaged therein are main 
tained at an effective pitch angle, said blades be 
ing formed of material sufficiently flexible and re 
silient to be self-restoring upon distortion from 
normal position. 

18. A fan comprising a hub with radially pro 
jecting blades carried thereby, said blades being 
formed of a material sufficiently flexible to bend 
readily upon striking an object without perma 
nent distortion, the inner end portions of said 
blades being of a construction and configuration 
Such that said blades are sufficiently rigid to 
maintain an effective pitch angle at all times. 
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