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This invention relates to safety impellers for 

blades are combined with and extend from the 
fans and to fan impeliers in general in Which 
inside to the outside of the peripheral Wall of a 
hollow shell-like structure surrounding or Com 
prising a central hub. 
In safety impellers the blades may be made of 

relatively soft and flexible material preferably 
possessing enough resilient Stability to maintain a 
designed curvature and disposition relative to the 
hub when stationary and to depart therefrom 
within only a limited range of deformity as a re 
sult of the forces occasioned by rapid rotation. 
Blades of this character when made of Suitably 
soft material, of which rubber is an example, will 
yield and collapse upon striking an object even 
if rapidly rotating, and thus spare the object 
from damage, immediately reaSSuming their nor 
mal contours and disposition for fanning the air. 
An object of the present improvements is to 

provide blades of this nature by cutting a flat 
sheet of the blade material to form an annularly 
continuous central portion. With a plurality of 
blade shapes continuous therewith and radiating 
outwardly therefrom. This saves the cost of 
molding special material into the form of indi 
vidual blades as well as the cost of connecting 
or attaching Separate blades to a COmnon means 
of Support. This cut sheet of material is here 
inafter referred to as the blade Sheet. 
Another object is to provide a rigid and hollow 

central rotor structure for holding the blade 
portions of the blade sheet in suitably pitched 
condition and which shall be comprised of the 
fewest possible number of light Weight parts Suit 
ed for assemblage if desired, without the use of 
separate fastening means such as rivets, eyelets 
O. ScreWS. 
A further object is to provide in the Wall of a 

hollow rotor or hub shell, inclined elongated 
openings accommodating and imparting pitch to 
the blades with respect to the plane of rotation, 
the opposite sides of each such opening being 
formed by separable edges of the shell wall which 
edges may be forced to Ward each other to Secure 
ly clamp the blades therebetween. Such edges 
may, if preferred, be rigidly held in definitely 
spaced relation to form a slot slightly wider than 
the thickness of the blades for enabling the 
blades to assume different angles of inclination 
toward the front or rear of the impeller with re 
Spect to the axis of rotation. 
A further object is to form a hollow hub shell 

from axially separable cup-like parts whose rims 
are cooperatively shaped to register and engage 
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while leaving between opposed edges thereof 
elongated narrow spaces through which impeller 
blades may extend. 
A further object is to provide one of the Said 

cup-like parts with a central lug by which it may 
be mounted upon the shaft of a fan motor. 
A further object is to provide one of the cup 

like parts with one or more stud-like projections 
adapted to engage with one or more perforations 
in the blade sheet inside the hub shell for center 
ing the blades relative to said shell and to their 
axis of rotation. 
A still further object is to provide removable 
holding means for determining the axial po 

sition of the blade sheet inside the hub shell and 
for varying such position when desired as an ex 
pedient for determining the inclination of the 
blade surfaces relative to the impeller axis in 
their portions outside the hub shell. 
The foregoing and other objects will appear in 

further detail from the following description of 
structures by which these objectS may be accom 
plished and in which reference is had to the ac 
companying drawings wherein: 

Fig. 1 is a front view of a fan impeller embody 
iing the present improvements, the lower half of 
the front impeller cup being broken away to ex 
pose the central portion of the blade sheet in 
terior therof, and the developed shape of the 
blade sheet being indicated by broken lines. 

Fig. 2 is a side elevation of the complete im 
peller of Fig. 1 looking in the direction of arrow 
A and showing the centrally positioned blade in 
broken lines to better expose the slotted Surface 
of the blade shell. 

Fig. 3 is a fragmentary rear view of the in 
peller of Figs. 1 and 2 showing the rear Wall of 
the rear shell cup broken away in two locations 
to expose the interior portion of the blade sheet. 

Fig. 4 is a Sectional view taken on the plane 
A-4 in Fig. 1 looking in the direction of the air 
OWS. 

Fig. 5 is a side elevation of the shell cup of 
Fig. 2 which comprises the rear part of the hub 
shell structure. 

Fig. 6 is a corresponding side elevation of the 
front shell cup of Fig. 2. 

Fig. 7 is a sectional view taken through the 
developed blade sheet of Fig. 1 on the plane 7-7. 

Fig. 8 shows On an enlarged scale one form of 
retaining member for the blade sheet taken in 
Section on the plane 4-4 in Fig. 1 looking in the 
direction of the arrows. 

Fig. 9 shows a modified construction of retain 
ing means for the blade sheet taken in section 
to correspond with Fig. 4. 
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Fig. 10 is a fragmentary view showing a stop 

construction for determining the width of the 
blade slots in the hub shell. 

Fig. 7 represents in Section a flat blade sheet 
of resilient flexible material which may be cut 
to the Contours represented in part by the broken 
lines and in part by the full lines of the blades 
in Fig. 1. While the material may be metal, 
Celluloid, or any other flexible substance, in safe 
ty fans rubber has been found to be suitable. 
Many other substances of correspondingly resili 
ent and non brittle qualities may be used. The 
blade sheet as a whole is designated O. The 
parts thereof which take the form of blades are 
designated . Blade sheet to has the central 
aperture 2 or may be otherwise perforated to 
engage with locating projections inside the hub 
shell of the present improvements. 
A cup-like member 3 comprises the rear por 

tion of the hub shell structure and in the form 
shown includes a solid disc which may be cast 
integrally with a central mounting lug 5 having 
an axial hole 6 to accommodate the shaft of a 
fan motor to which it may be secured by the set 
screw 7. Extending toward the front from the 
peripheral edge of disc 4 are fin-like projections, 
flanges or rim portions 8 between which the disc 
f4 is peripherally notched at 9 to receive pro 
jections 20 comprising the rear terminals of the 
notched wall of the cup-like member 2 which 
comprises the front portion of the hub shell 
structure. Thus each of members 3 and 2 pos 
Sesses walls which extend to the periphery of 
the hub structure. Projections 20 and equiva 
lents therefor are referred to in certain of the 
appended claims as 'shell sections.' 
Members 3 and 2 assemble to make up the 

hub shell of the present improvements and each 
may have many cup-like forms other than here 
in shown. Preferably, however, the hub shell 
which they combine to form will have an exteri 
or surface of uninterrupted Smoothness provided 
by the matching or registering of the circumfer 
ential walls of parts 3 and 2. These walls may 
be termed the rim portions of flange-like cup 
members 3 and 2 and the edges of these rim 
portions may be cooperatively formed So that 
certain edges 22 of the fins 8 are parallel to the 
axis of rotation as are abutting edges 23 of the 
said rim portions formed by cut-outs in the shell 
wall of member 2. 
The inclined edge 24 of the fin-like projections 

or flanges 8 is shaped correspondingly to the 
inclined edge 25 of the corresponding notch pro 
duced flanges of the walls of member 2, and 
the dimensions are further Such that when mem 
bers 3 and 2 are assembled as in Fig. 2, a nar 
row elongated space 26 is left between edges 24 
and 25 through which spaces the blades may 
respectively project. 
One or more stud-like in Ward projections, such 

as 27 and apart from the hub or mounting lug 
5, may be of a size to fit one or more apertures 
Such as 2 in the blade sheet 0 for centering 
the latter with respect to the hub shell and its 
axis of rotation. When the central portion of 
the blade sheet Of Fig. 7 is placed over the lug 
27, the rear face of the former may be thrust 
into contact with the front face of disc 4, ex 
cept for such portions of the blades f as are 
held from so contacting with disc 4 by the in 
clined edges 24. Thus, in Figs. 1 to 4 inclusive, 
the relatively straight edge 28 of the blade may 
closely flank the plane of disc 4 throughout its 
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2,292,115 
blade I will be forced forwardly by the arcuate 
edge 24 of flange 8 thereby establishing the 
"pitch' of the blade and also determining its 
normal working surface curvature. When the im 
peller is assembled. 
To maintain the central portion of the blade 

Sheet flat against the disc 4, a retaining 
washer 3G may be employed having centrally ex 
tending lock fingers 3 possessing enough spring 
to press and grab against the lug 27 when forced 
over the same. The front or nose cup 2 of Fig. 6 
may then be forced to its position in FigS. 2 
and 4 in which the rearmost edge portions 20 
of its fiange-like projections respectively engage 
with and fit the notches 9 in the periphery of 
disc 4, after which these rear edge portions 
may be peaned over against the rear surface of 
disc 4 at points such as 32 to hold the mem 
bers 3 and 2 securely together in concentric 
relationship. 
These improvements contemplate the optional 

use of the structures herein disclosed for solidly 
clamping the blade sheet between wall edges 24 
and 25 or for permitting the blades to pass 
through the slots 26 more or less loosely as to 
the fit of the surfaces of the blades in the 
width of the slots. It is preferable that there 
shall be no play of the blade longitudinally of 
the slot for which purpose the width of the blade 
along the edge of the slot equals the length of 
the slot causing the assembled peripheral hub 
walls to embrace both faces and both edges of 
the blade. 

If the flange edges 24 and 25 are not arranged 
to clamp the blades firmly therebetween, a 
certain control of the shape and position of the 
blade outside the hub shell may be effected by 
adjustively shifting the axial position of the cen 
ter portion of blade sheet O. Means for doing 
this are illustrated in Fig. 9 wherein the lug 27' 
is shown to be externally threaded and carrying 
two lock nuts 33 and 34 having threaded engage 
ment therewith. A central shoulder 35 on one 
of these nuts may be of less height than is the 
thickness of the blade sheet O so that the nuts 
33 and 34 may jam together in metal-to-metal 
locking contact while squeezing therebetween the 
blade sheet (9. 

Fig. 10 illustrates a simple expedient for deter 
mining a positive width of slot 26 consisting of 
an eyelid projection 36 punched inwardly from 
the metal wall of each projection 20 to engage 
with the front surface of cup disc 4. 
Among the advantages of my improved impeller 

construction herein proposed are the support of 
a hollow dome shaped hub housing solely at its 
rear end of greatest circumference enabling the 
walls of the cap member forming such housing to 
be extremely thin and light since for the most 
part they are required to transmit no rotary 
power from a motor shaft to the fan blades; the 
provision of a fully enclosed chamber containing 
and protecting the central portion of the blade 
sheet and the inner end of the blades; the edge 
Wise holding of each blade within a wall slot 
closed at both ends whereby each blade is held 
as Securely for movement in One rotational direc 
tion as in the other; the curvature of the blade 
Surface conforming in general to that of the 
curved surface of a true cone because of the dis 
position of the blade constraining edges 24 and 
25 which imparts a maximum degree of stiffness 
to any flexible sheet-like body; and the ease and 

length, whereas the relatively curved edge 29 of 75 low cost with which any parts of the improved 
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impeller may be salvaged and used over again in 
case of defective Workmanship or repair. 

All of these advantages arise from underlying 
principles of construction of which the present 
examples are but illustrative and the appended 
claims will be understood as intended to cover all 
equivalents thereof and substitutes therefor 
which might be suggested to those skilled in the 
art by the disclosure hereof. 
I clain: 
1. A fan rotor enbodying in cornbilation, a 

Split, hollow shell-like hub structure including 
front and rear coaxial neinbers having Walls ex 
tending to the periphery of Said hub structure, 
blades pitched for fanning air anchored within 
and projecting radially OutWard from said hollow 
hub structure, and shell sections extending be 
tween neighboring edges of adjacent blades and 
fixedly joining said Walls of the coaxial members 
at the periphery of said hub structure in a nan 
ner to hold said members axially together. 

2. A fan rotor embodying in combination, a 
split hollow hub-like structure including front 
and rear Coaxial members having Walls extend 
ing in part to form the periphery of said hub 
structure, blades pitched for fanning air anchored 
Within and projecting radially outward from said 
hub structure, and shell sections of generally 
cylindrical disposition extending between neigh 
boring edges of adjacent blades and fixedly join 
ing said hub Walls of the coaxial members at the 
periphery of said hub structure in a manner to 
hold said members axially together. 

3. A fan rotor embodying in combination, a 
multiple blade sheet composed of a central disc 
like Web and at least two pitched and circum 
ferentially spaced air fanning blades outstanding 
radially from the perimeter of said web, a split 
hollow hub-like structure including coaxial mem 
bers respectively at the front and rear of said 
Web having walls extending to the periphery of 
said hub structure, and shell sections extending 
between adjacent edges of Said blades radially 
outside of Said perimeter of Said Web and fixedly 
joining said Walls of the coaxial members at the 
periphery of Said hub structure in a manner to 
hold said members axially together. 

4. In a fan impeller having a dome-shaped 
hollow hub structure, the combination of a disc 
like mounting member, flexible blades carried by 
and radiating outward from said member, and a 
cap comprising the dome-shaped portion of said 
hub having shell-like walls and peripheral edges 
in part inclined at the larger open end of said 
cap, said cap and member being fastened to 
gether at spaced points along said edges with the 
walls of said cap partially embracing the radially 
inWard portions of Said blades in Such manner 
that the inclined parts of said edges impart pitch 
to said blades. 

5. A fan rotor including a circumferentially 
Split hollow structure concentric with the rotor 
axis and Comprised of at least two separate co 
axial cup-like members, at least one of said mem 
bers having peripheral flanges notched in a man 
ner to present edge portions in part inclined and 
flanking and spaced from cooperative portions 
of the neighboring member, and pitched air im 
pelling blades projecting Outward from the in 
terior of said hollow structure extending radially 
between and beyond one of said members and the 
inclined edge portions of the other member in a 
manner to derive support and pitch from said 
inclined edge portions, said flanges extending 
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to said neighboring member by means of said 
edge portions. 

6. In a fan impeller having a dome-shaped 
hollow hub structure, in combination, a support 
ing disc-like member disposed Crosswise the 
larger rear end of said structure, means to mount 
said member upon a shaft, fan blades flanking 
the front face of said member and radiating out 
ward therefrom and pitched for fanning air, and 
a hollow shell-like cap forming the front dome 
shaped portion of Said structure and covering 
and concealing the front end of said mounting 
neans, said cap having peripheral walls termi 
nating at rear edges in part inclined and dis 
posed to impart pitch to said blades and fastened 
to said member at points circumferentially inter 
mediate said blades. 

7. In a fan impeller, the combination with a 
blade extending radially outward and pitched 
With respect to the axis of the impeller, of two 
separable cup-like members each comprising a 
hollow central shell-like structure and each hav 
ing peripheral rim Walls including marginal edge 
portions encompassing the hollow interior of said 
Structure and in part inclined, said members be 
ing cooperatively shaped and fastened together at 
Said marginal edge portions in a manner jointly 
to embrace both faces and both edges of the blade 
in a manner to impart pitch to the latter and to 
require no additional means for holding said 
members together. 

8. In a fan impeller having a dome shaped 
hollow hub, the combination of, a mounting disc 
having a notched periphery, flexible blades car 
ried by and radiating outwardly from said disc, 
and a shell-like cap comprising the nose portion 
of Said hub and having peripheral Walls termi 
nating at circumferential edges shaped to engage 
and retentively interlock with the notched pe 
riphery of said disc thereby to hold said shell-like 
cap in a position surrounding the radially inward 
portions of said blades in a manner to flex and 
in part a pitch to the blades. 

9. A fan rotor including a circumferentially 
Split hollow structure concentric with the rotor 
axis and comprised of at least two separate hub 
like bodies, peripheral flanges rigidly connecting 
Said bodies and notched in a manner to present 
edge portions conformed to and spaced from 
parts of one of said bodies and air impelling 
blades projecting outwardly from the interior of 
Said hollow structure and extending radially be 
tWeen and beyond one of said bodies and said 
flange edge portions in a manner to derive pitch 
in parting support therefrom, the body connect 
ing portions of said flanges extending axially be 
tWeen said blades. 

10. In a fan impeller having a dome-shaped 
hollow hub, in combination, a support disc dis 
posed CrOSSWise the larger end of said hub at 
the rear end of the latter, means to mount said 
disc upon a shaft, fan blades flanking the front 
face of Said disc and radiating outwardly there 
from, and a hollow shell-like cap shaped and 
arranged to form a front nose portion for said 
hub in a manner to cover and conceal the front 
end of Said mounting means, said cap having 
peripheral Walls terminating at edges in part 
in arting pitch to said blades and in part sup 
portingly connected to said disc at circumfer 
ential points between said blades. 

11. A fan impeller embodying in combination, 
a sheet of flexible material of uniform thick 
ness comprising an annularly continuous cen 
tral portion and blade shaped portions continu 



4. 
ous therewith radiating outwardly therefrom, a 
rear cup-like member having a Web Wall thinner 
than the thickness of said sheet and a forwardly 
extending rim Wall radially as thin as said Web 
wall, means to hold the said central portion of 
said sheet flat against said Web wall, and a 
front cup-like member containing said means 
within the hollow interior thereof and having 
a rearwardly extending rim wall adapted to meet 
edge to edge with the rim wall of the rear cup 
like member, one of said rim Walls being notched 
in a manner to form an inclined edge portion 
bordering on a space occupied by a pitched 
blade shaped portion of said sheet thereby to 
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scribed in claim 11, means carried by the said 
Web Wall of the rear cup-like member and en 
gaging With the said sheet of flexible material 
for holding the blade shaped portions of the 
latter in designed relation to said rear cup-like 
member. 

13. In combination with a fan impeller as de 
Scribed in claim 11, means carried by one of 
Said cup-like members and engaging with the 
said sheet of flexible material for adjustably 
Shifting the said central portion thereof toward 
the front or rear of the impeller to produce re 
Spectively a rearward or forward inclination of 
the said blade shaped portions outside the cup 

impart the pitch to said blade shaped portion. 15 like members. 
12. In combination with a fan impeller as de MARSHALL. H. FRISBIE. 
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