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This invention relates to fans, and, more par 
ticularly, to fans for circulating air. 
The present invention is particularly adapted 

for fan constructions, Wherein the blades there 
of are formed of rubber or other flexible mate 
rial, but, in the broader aspects of the inven 
tion, it is not limited to a flexible blade con 
struction. 
AS previously proposed, rubber or flexible 

blades have been mounted to the cap or hub 
generally by forming an edge of the blade With 
a locking ridge or shoulder which could be slipped 
through an enlarged portion of a closed end slot 
substantially the Width of the thickness of the 
blade or by forming the hub in two sections With 
meeting edges forming, When assembled together, 
a plurality of slots for clamping opposite faces 
of a blade member. 
In a SSembling these constructions, many ma 

nipulationS haWe been required, and it is an ob 
ject of this invention to provide a fan construc 
tion which can be assembled with relatively few 
Operations. 
According to the present invention, the hub is 

formed as a single piece having formed therein 
a plurality of slots opening at the rear edge of 
the hub. The blades are assembled by merely 
sliding the Sarine into the opened ends of the 
slots until they are properly positioned on the 
hub. This ob Wiates the threading of the en 
larged portion of the blade through the enlarged 
portion of a slot such as has been previously 
proposed. The hub furthermore being of one 
piece presents a more pleasing appearance than 
the two part hubs, as no line of jointure between 
the parts mars the appearance of the hub of 
the present invention. 
The blades are held against radial movement 

of the hub by providing a plurality of projec 
tions or the like on that part of the blade re 
ceived Within the hub to engage the inner sur 
face of the hub and hold the blade properly 
mounted in the slot. 
The hub, as the blade-receiving slots open at 

the rear edge thereof, is somewhat flexible and 
accordingly the hub is reinforced at the rear 
edge by means also formed to hold the blades 
against Sliding movement in the slots. This 
means preferably comprises a plate or disk hav 
ing formed therein a circular groove having a 
diameter substantially that of the diameter of 
the hub at the rear edge. A flange carried by 
the plate or disk circumscribes the outer surface 
of the hub contiguous to the rear edge thereof 
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hold the same against sliding movement in the 
slotS. 
The hub is mounted to the shaft of a motor by 

means positioned in the hub. So as to extend 
longitudinally of the hub along its axis of rota 
tion. In Securing the hub to the shaft, in this 
manner, unbalance of the hub is avoided and 
the necessity of counterbalancing is removed for 
the hub is dynamically balanced. The means 
for Securing the hub to the shaft comprises a 
clamping element sleeving the shaft and cooper 
atting with the reinforcing disk to clamp the hub 
to the shaft as well as to clamp the reinforcing 
disk tightly against the rear of the hub to rein 
force the Same. 
Other features and advantages will hereinafter 

appear. 
In the accompanying drawing: 
Figure 1 shows a front view of the hub and 

blade aSSembly. 
Fig.2 shows a side view of the same assembly. 
Fig. 3 is a Side View of the hub. With the blades 

rem OWed. " 
Fig. 4 is a Sectional view of the hub showing 

one blade mounted in its slot and with the hub 
Secured to the shaft of a motor of which only 
a fragmentary part is shown. 

Fig. 5 is a view similar to Fig. 4, but showing 
a modified form of the invention. 
As shown in the drawing, the fan of the pres 

ent in Vention comprises a hub 0 having a plu 
rality of blades projecting therefrom and se 
cured thereto to form a unit which is adapted 
to be mounted on the shaft of a motor or other 
driving means. 

In the illustrated form of the invention, the 
hub. O is provided with a plurality of slots 2 
extending from the rear edge 3 forwardly of 
the hub. The slots preferably are formed so 
that they will impart to the blades, when the 
blades are mounted therein, a proper curvature 
for efficient displacements of air. To this end, 
the slots are helically shaped and extend for 
Wardly and about the peripheral surface of the 
hub. 
In the preferred form of the invention the 

blades are formed of flexible rubber or material 
having Similar properties. 
Three Such blades are used, and, according to 

the present invention, have their centers spaced 
about the hub at 120° apart. The blades extend 
around the hub for approximately 180° and have 
their adjacent edges in spaced overlapping rela 
tion. By using three blades and positioning them 

and engages the trailing edges of the blades to in the manner shown in the drawing, a greater 
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circulation of air is produced than heretofore 
obtained with approximately the same expendi 
tures of energy. The blades are Sufficiently Sep 
arated to permit the air to freely flow through 
the fan and have sufficient surface to bite into 
and draw through a large amount of air without 
undue resistance. 
The blades are adapted to be inserted in the 

hub by sliding them into the slots opening at the 
rear edge 3 of the hub. The slots 2 preferably 
are enlarged as at 4 to facilitate the insertion of 
the base edge of the blades therein. 
The blades may be secured in the slots in any 

convenient manner. In the preferred form of 
the invention, the edge positioned within the hub 
is provided with a plurality of lugs 5 projecting 
from opposite sides of the blade. The lugs 5 
engage the inner surface of the hub adjacent the 
slots and prevent the blades from radial move 
ment outwardly of the hub. 
In forming the edge with such projecting lugs, 

a much greater flexibility is imparted to the 
blades than if the series of lugs were made into 
a solid rib. A solid rib may be used, however, 
When such flexibility is not required. 
As shown in Fig. 3, the hub, as the Slots 2 

open at the rear edge thereof, is quite flexible, 
and, to impart the desired rigidity to the hub SO 
as not to be drawn out of dynamic balance upon 
rotation, the present invention provides means 
for reinforcing the rear edge of the hub. For 
this purpose, there is provided a disk 6 formed 
with an annular i groove í 7 having a diameter 
equal to the diameter of the rear edge of the hub. 
The disk, as in the form of the invention ShOWn 

in Fig. 4, is mounted to the hub with the rear 
edge 3 disposed in the groove . It Will be seen 
that the disk is, when mounted to the rear edge 
of the hub will reinforce the rear edge of the 
same and impart the desired rigidity thereto. 
The disk is provided with a flange f8 which 

engages the outer surface of the hub adjacent 
the rear edge 3 thereof and is of Such size and 
shape. as to overlie and cover the enlarged por 
tions 4 of the slots, 2 so that the appearance 
of the hub is not marred by these enlarged por 
tions. The forward edge of the flange engages 
the trailing edge of the blades and Will hold 
the blade from sliding in the slot. When the fan 
is in operation. 
To mount the fan and hub assembly to the 

shaft of a motor or other driving means, the disk 
6 is provided with a sleeve 20 extending axially 

of the hub and concentric with the axis of rota 
tion of the hub. The sleeve 20 has a camming 
surface. 2 formed in its bore. Mounted to slide 
in the bore of the sleeve 20 is a sleeve 22 having a 
bore of sufficient size to receive a motor shaft 23. 
The end of the sleeve 22 adapted to receive the 
motor shaft is split so as to form a plurality of 
clamping elementS 24. 
The clamping elements 24 are provided With 

camming surfaces 25 on their exterior adapted 
to engage and cooperate with the camming Sur 
face 2 formed in the bore of the sleeve 2). The 
other end of the sleeve 22 is provided With a 
threaded socket 26 adapted to receive a threaded 
bolt 27 mounted in a recess 28 at the nose of the 
hub so as to lie below the Surface of the same. 
The bolt extends along the axis of the hub, and, 

upon being threaded into the Socket 26, draws 
the sleeve 22 outwardly toward the nose of the 
hub to cause the camming surfaces 2 in cooper 
ation with the camming surfaces 25 to cam the 
clamping elements 24 to move into clamping rela 

N 

tion with the end of the motor shaft. The action 
of the camming surfaces also Will cause the disk 
6 to be pulled inwardly of the hub and tightly 

against the rear edge 3 of the hub. The disk 
6 is dished somewhat to accommodate the end 

of a motor casing 30. 
AS all the elements of the assembly are Sym 

metrically positioned with respect to the axis of 
rotation of the hub, the hub always will be dy 

10 namically balanced. It will be noted that the 
head of the bolt 27 is easily accessible So that 
the hub may be quickly removed from the Shaft 
of the driving means if desired. 
There is shown in Fig. 5, a modified form of 

li5: the present invention, particularly the means by 
which the hub and blades are mounted to the 
shaft of the driving means. In this form of the 
invention, the hub is identical with the hub 
shown in the previously referred to figures and 

20 the blades are likewise identical and mounted 
and secured to the hub in the same. manner...aS 
are the blades of that. form of the invention 
shown in Figs...1 to 4 inclusive, 
The reinforcing disk, in this form of the inven 

25 tion, does not have an integral sleeve, but, as 
shown, a separate sleeve 33.is: centrally carried 
by the disk 34. The sleeve 333 is provided with 
an annular flange 35 at the one end thereof which 
engages the one face of the disk 34 and prevents 

30 the sleeve from being pulled through the aperture 
in the disk, 34 through which the sleeve projects. 
The opposite end of...the sleeve.is peened Over to 
form a retaining head -36 lying within a receSS 
37 formed at the nose of the hub. The sleeve.33 

35 is formed with a camming surface. 38 cooperating 
With camming surfaces 39 formed on a sleeve 
40 identical with sleeve 22 in the first described 
form of the in Vention. - 
The threaded bolt .4 received. Within the 

40 threaded socket 42 of the sleeve 40 draws the lat 
ter...outwardly of the shaft 43 until the action of 
the camming surfaces.38 and 39 clamp...the split 
end thereof into clamping engagement with 
the end of the shaft 43. It Will be seen again 

45 that all elements are symmetrically positioned 
with respect to the axis of rotation of the hub 
and the hub will again always be dynamically 
balanced. 
In this form of the invention, the disk (3A. rein 

bo forcing the rear edge of the hub will be held 
against the rear edge partially by the sleeve .33, 
the opposite ends of which are secured to the 
hub and disk, and partially by the action of the 
Camming SUrfaces aS in the form of the inven 

5:tion shown in Fig. 4. 
Variations and modifications may be made 

Within the scope of this invention and portions 
of the improvements may be used. Without others. 
I claim: 
1. In a fan, a hollow hub provided with a plu 

rality of slots having entrance portions at the 
rear of Said hub; blades mounted in said slots; 
and means disposed about the rear edge of said 
hub for holding the rear edge of the hub.against 

65 movement in either direction transverse to the 
axis thereof, said means "closing said entrance 
portions and holding the blades in the slots. 

2. In a fan, a hollow substantially conical 
Shaped hub having slots formed therein’. and 

to opening at the rear thereof; blades mounted in 
said slots; and means "disposed about the rear 
edge of Said hub for reinforcing the rear edge 
of the hub and for holding the blades in the 
slots, said means including a disk provided with 

75 a circular groove of the same diameter as the 
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rear edge of said hub, the walls of said groove 
holding the rear edge of said hub against move 
ment in either direction transverse to the longi 
tudinal axis thereof. 

3. In a fan, a hollow hub having slots formed 
therein and opening at the rear thereof; blades 
mounted in said slots; and means disposed about 
the rear edge of said hub for reinforcing the rear 
edge of the hub and for holding the blades in the 
slots, said means including a disk provided. With 
a circular groove of the same diameter as the 
rear edge of Said hub and having an annular 
flange engaging the outer Surfaces of Said hub 
contiguous to the rear edge thereof, said flange 
engaging the trailing edges of the blades and 
holding the latter against sliding movement in 
the slots. 

4. In a fan, a hollow hub having slots formed 
therein and opening at the rear thereof; blades 
mounted in said slots, said slots being widened 
at the rear edge of said hub to facilitate the in 
sertion of the blades therein, said blades being 
inserted in said slots by sliding movement; and 
means disposed about the rear edge of Said hub 
for reinforcing the rear edge of Said hub and 
holding the blades in the slots, said means in 
cluding a disk provided with a circular groove 
of the same diameter as the rear edge of Said hub 
and having an annular flange engaging the outer 
Surface of said hub contiguous to the rear edge 
thereof and covering the Widened portion of said 
slots, the forward edge of Said flange engaging 
the trailing edges of the blades and holding the 
same against sliding movement in the slots. 

5. In a fan, a hollow hub having slots formed 
therein and opening at the rear thereof; blades 
mounted in said slots; means disposed at the 
rear of Said hub for reinforcing the rear edge 
of the hub and for holding the blades in the 
slots; a drive shaft having the end thereof dis 
posed within said hub; and common clamp means 
actuated by a single Operation for Securing the 
hub to said shaft and the reinforcing means to 
the rear edge of Said hub. 

6. In a fan, a hollow hub presenting at the rear 
thereof a substantially circular edge, said hub 
formed With a plurality of slotS Opening at said 
edge; a plurality of blades mounted in Said slots; 
means for reinforcing Said edge and closing said 
slots; a shaft; means within said hub for clamp 
ing Said reinforcing means against the rear edge 
of said hub and for securing the hub to said 
shaft; and means carried exteriorly of Said hub 
for Catul Sing Said la St-named means to Simulta 
neously clamp the reinforcing means against, 
said edge and secure the hub to said shaft. 

7. In a fan, a hollow hub having slots formed 
therein and opening at the rear thereof; blades 
mounted in Said slots; means for reinforcing 
the rear edge of said hub and for holding said 
blades in said slots; a shaft having an end there 
of disposed Within said hub; means for clamp 
ing the hub to the shaft comprising camming 
surfaces and cooperating clamping elements ex 
tending axially of the hub and positioned to en 
gage the shaft for a substantial area, thereof; and 
means extending axially of the hub for moving 
the clamping elements relative to the camming 
means and laterally with respect to the shaft 
into clamping relation with the shaft to lock 
the hub thereto and the reinforcing means to the 
rear edge of Said hub. 

8. In an electric fan, a hollow hub having a 
plurality of slots formed therein and Opening 
at the rear thereof; blades mounted in said slots; 
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3 
a disk disposed at the rear of said hub and hav 
ing an annular groove receiving the rear edge 
of Said hub; a sleeve carried by said disk and 
extending axially of the hub; camming surfaces 
formed in the bore of said sleeve; and a clamp 
ing sleeve slidable in said bore and having one 
end slit SO as to form clanping elements adapted 
to COOperate With the camming surface in the 
bore and the other end threaded to engage a bolt 
mounted in the hub to extend axially of the same, 
whereby when the bolt is turned the clamping 
Sleeve Will slide and move the clamping elements 
laterally into gripping relation with the shaft, 
movement of the clamping sleeve causing the 
disk to be securely clamped against the rear 
edge of the hub. 

9. In a fan, a hollow hub having a plurality of 
slots formed therein and opening at the rear 
thereof; blades mounted in said slots; a disk 
having an annular groove receiving the rear edge 
of Said hub; an annular flange carried by said 
disk engaging the outer surface of said hub con 
tiguous to Said rear edge and engaging the trail 
ing edges of said blades to prevent sliding move 
ments of the blades in the slots; a sleeve carried 
by Said disk extending in Wardly thereof along 
the axis of the hub; a drive shaft having the end 
thereof disposed within the sleeve; and means 
within the sleeve and coaxial with the shaft for 
gripping the sides of the shaft with a radial 
pressure and for clamping the bottom wall of 
Said groove against the rear edge of the hub. 

10. In a fan, a hollow hub having a plurality 
of slots formed therein and opening at the rear 
edge thereof; a plurality of blades mounted in 
said slots; a disk disposed at the rear of said 
hub having an annular groove receiving the rear 
edge of said hub and holding said edge against 
movement in either direction transverse to the 
longitudinal axis thereof; a sleeve carried by said 
disk and extending inwardly thereof along the 
axis of the hub; a shaft having the end thereof 
disposed within the sleeve; means within the 
sleeve and coaxial with the shaft for gripping 
the end of the shaft and for clamping the bottom 
Wall of Said groove against the rear edge of the 
hub; and means for operating said first-named 
means to hold the hub on said shaft and against 
relative rotation. With respect thereto when the 
fan is under load. 

11. In a fan, a hollow substantially conical 
shaped hub having a plurality of slots formed 
therein and opening at the rear thereof; blades of 
resilient flexible material mounted in said slots 
to project from the outer surface of the hub; 
means On the edge of the blade within the hub 
engaging the interior surface of the hub for hold 
ing the blade against movement radially of the 
hub; and means closing the open end of said 
hub and including means disposed on opposite 
sides of the rear edge of the hub for reinforcing 
the Same, Said means closing said slots and hold 
ing the blades against sliding movement in the 
slots. 

12. In a fan, a hollow substantially conical 
shaped hub provided with a plurality of slots 
having entrance portions at the rear thereof; 
blades of resilient flexible material mounted in 
Said slots to project from the outer surface of 
the hub; a pluraliy of projections extending 
transversely of the blade along the edge of the 
blade and adapted to engage the interior sur 
face of the hub to hold the blades against move 
ment radially of the hub; a disk formed With an 
annular groove receiving the rear edge of the 
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hub to reinforce the same; and an annular 
flange carried by said disk engaging the outer 
surface of the hub adjacent the rear edge: there 
of and closing the entrance portions of said 
slots, said flange engaging the trailing edges of 
the blades for preventing sliding movement of 
the blades in the slots. 

13. In a fan, a hollow hub having a plurality 
of slots formed therein and opening at the rear 
edge thereof; a pluraliy of blades mounted in said 
slots; a disk having an annular groove receiving 
the rear edge of said hub and closing the open 
end of Said slots; a sleeve having one end secured 
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to the nose of said hub and the other end se 
cured to said disk and securely holding the disk 
against the rear edge of said hub; a camming 
surface provided in the bore of Said sleeve; 
clamping elements mounted to slide in the sleeve 
and having parts adapted to engage the camming 
Surface; and means for sliding the clamping 
elements to move them relative to the canning 
Surface of the sleeve to cause them to move lat 
erally to clamp the drive shaft and hold the hub 
thereon against relative movement. 

GUSTAVE F”. BAHR. 


