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This:invention:relates: tmmpravemen‘ts dhafars;
and.-is directed’ more particulsriy to<itprove~-
ments in. the construetion and-operation of fan:
assemblages:having: blades-formad of: pllable sma,-‘
terial:isiich as.rubber.-

An. oljeet: of: thevinvention: 1s:to pmvrde\ an.
improved method of produeing: ovoid: fan: hubs-:or
the like; -from: sheet: metal: or similaf material:

Rubber ‘bladed: fans; wlerein. two: of: -more-
blades:formed: of: relatively: soft and: pliable: rub--
ber adapted to ‘deflect updne striking: an ~ex~
traneous. object: during: rapid: revolution: oft the
fan rotor ‘are utilized, have become: quitépopu~
157~ for. various. aif circulatifies purpesesi’:In
cohstructing fans.of-this: bype;. it:haisiheretofore:
beenr. common: practice to. provide: each ‘rubber
blade with an. enlarged: inner: end: or- hase: por~:
tion adapted to:be inserted within 4 -spiral-helieal:
slot. formed. in- a: metal. ovoid: zone: shaped:-Huby
and: to firmly - secure: the hubs i some: manner
to the fan supporting shaft:of the propelling mox
tor: .In small: fan. assembliges,. the: blades sup--
porting: hubs:were usually: formeds a8 dle-east«
ings. requiring rather: expensive: eqmpment

e

of specialimetal whieh: is-rather costly- aivds i
ficult - to-obtain.. - THe: usé of these~ die~castings:
was: howegver advantageous beeauseo it obwigted!
difficulties’ in: producmg proper : sﬁarpe of? - thev
spiral- helical ‘Tlade- receiving slots  formed® in: 30
the ovoid Hubs, which- slots: could nott Kereto-
fore e readily- formed” in: shieet: methl’ hub-gs&”
semblages without the aid of eomphcated and
expensive dies:

It is‘therefore an. obJect of my presentr mVen- 3.)
tion t6: provide ‘an: improved méthed of forming:
the slotted. hubs for- rubber- bladed fans:or tHe"
iike, of*relatively” inexpensive material an'd w1th
the' aid: of comparatively sitnple eqmpmenb -

Anotqer specific ‘object of the- present inven-- 40’5

tion’ is:to provide an- improved mode of produc-'
ing sheet: metal ovmd-shaped fan- hubs* provrded
withs two- or’inore: spiral-Helical- blade receiving
and Tetaining slots:

provide a ‘method- off making-a' BpeWw and&useful
fa¥i- hib  assermnbly- which- can be" reedily con"
structed, assembled and: dismantiedS and inwhich
the. blades-are easﬂy 1nsert1ble and ﬁrmly re=.
tained.

Still'another spec1ﬁc obJeet -of ‘the- invention is*
to provide a method of making an lmpl‘OVed fan
hiub - structure formed: off relatively-tew durable
parts; and-whieh- presents-& neat an&zattractwe
appeatancewhen: ﬁna11y~assemble&
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.t addltional speelﬁe objeet of- thls~ 1nvent19n‘
i§to provide-a method ofmakihg a-sturdy’ dynam-
ically: balanced sheeti metal fan: hub; which: can
be: ‘positively: attached’ to: a: driving:- shaft; ‘and’

. whieh:may-also. be: produeed in: relatwely small;

51zes-and at moderate eost.

"Bhese: and' other spec1ﬁe objécts: and® advan-
tages will:be: apparent from. the followmg» detalled-
description.

~A-clear conceptxon ofthe several features con-
stititting the- present improvement, and' off the-
mode~of. constructing: and: ofrassembling-fan-ro-
tors: built in. accordance with:the invention, may

‘be: had: by- referring to: the: drawing: accompany-
. ing. and: forming -a:-part. cof: this specification

wherein- like. reference. characters. designate ‘the:
same or similarpartsin.the various views::

Fig:.1.is. a: plan. view ‘of’ onesof  the: improved:
sheetimetal blanks:used in: formmg’ the hub of.a.
threeblade fan;:

Fig. 2 is an enlarged long1tud1na1 sectlon‘
through:a:two-blade fan. hub assembly embodying
the invention,. showing: fragments. only: of the:

_ blades.and of the propelling:motor;.
their formsation; and: alsc® necessrtating 5 '-use~ 25"

Fig, 3:is a-reduced front: elevation:of: the two-
blade:. fan: assemblage; nortions having been:
broken away to-show:the.blade attachment; and

Fig, - 4. is: a; transverse; section: throngh. the. in-

. ner-or:base: portion of:-one of the: rubber: blades:

While- the. invention has: been shown and..de=
- seribed -herein. as being: specifically: embodied , in
rubber.: bladed- fans. having semi-ovoid:, hubs:
adapted; to. support. either two or: three- flexible:

. blades; it is:not desired: to-thereby: unnecessarily
"limit-or restrict: the. scope-or-utility: of the: im-

provement which- may obviously be: applied- to:
fans:having more than three-blades.. .

_The.improved. fan: hub assemblage may:be usedu-
in. fans.having: two or more individual .-blades;
and, as. illustrated. in . Figs: 2.and 3, this assem-.
blage: comprises- a- sem1-ov01d shaped hub.mem--
ber. 6. provided . with. two. or more. sp1ra1 helical
bladé. receiving. slots. 1 the.outer. ends of. which

" terminate.in. splits. 8 while the inner. ends. are.
A further specific object of mymvenﬁon 1s*to 45*‘
_rifig meémber or hul closure plate 10 having.a con-

open, and. termmate in, transverse.openings.9; a:

tinuous annular petipheral groove. i1 coacting,
with the peribheral outer edge. 12. of the member.

_6.to provide a-firm union at the, splits. 8;. a. plu-
50°
- enlarged base portion. 14 fitting one of the slots.

rality of pliable rubber blades i3 each having an.

1, and’ bemg provided with. a prOJectlon 15. ex-
tendmg through the adjacent opening.9; a cen-

~ tral supporting sleeve 16 rigidly attaclied at one
55 enrid I'T to the cemter of the plate 19, and Having
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its opposite end provided with a threaded socket
18; a set screw 19 for positively securing the
sleeve 16 to a driving shaft 20 coacting with the
bore of the sleeve 16;-a front nose cap 21 adapt-
ed to coact with the hub member 6 adjacent. to
the open ends of the slots T, and to also engage
the blade projections 15; and a clamping screw
22 coacting with the cap 2t and with the sleeve
socket 18, to clamp the hub in assembled condi-
tion. ‘ . ’

The hub. member 6, the closure plate 10, and

the clamping cap 21 may. all be formed of sheet: -
metal with the aid of punches and dies, and the -
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formation of the semi-ovoid hub member 6 of

sheet metal, constitutes an important feature of
the present invention. "As shown in Fig. 1, the
member 6 may be produced from a flat blank of

15.

sheet metal formed symmetrical with respect to .

"a central axis, and having a series of equally
spaced radiating spiral sector shaped cut-outs 23
separated by similar intervening Iobes 24, The

inner ends of the cut-outs 23 terminate in' the

transverse openings_ 8, and -the corresponding
-outer portions of the lobes 24 have integral lateral
projections 28, while the center of-the-blank: is
provided with a circular hole 21, _The blank-is-of
such-shape,: that ‘when: it is distorted into. the
desired. semi-ovoid shape with the-aid -of “suitable

dies, the adjacent side edges of the successive.

lobes 24 will form:the parallel sided blade receiv-
ing slots T, and the projections 28 will be-located

at-the splits 8 thus producing slots of proper-and-

uniform width. - The outer peripheral-edge 12 of
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the formed blank will lie in a common plane per- -

pendicular. to the hub axis and will be ready for:
snug disposition within the ring groove | I, ‘'while-
the inner-ends of the blade confining slots T:will-

be -open by virtue of the inward ‘dishing.of the

central portion 28 of the blank so as to position.

the openings 8 in planes perpendicular .to’ the
slots 1. ... o Do L

The end ﬁlosilre plét:,e 19 :',may. likewis_é" Be‘

formed of g single sheet. of metal with the aid of
punches and dies, and as previously indicated, the
annular recess or-groove 11:is"shaped to snugly

engage the end or cuter edge 12 of the member 6. -

The closure plate 18-may be dished inwardly as
shown in Fig. 2, in‘order to stiffen the 'same, and

the mounting sleeve 16 may be rigidly. attachied to-

the plate 10 at the sleeve end 7-by riveting; weld-
ing, or otherwisé. 'The opposite end. of-the sleeve

{6 adjacent to the threaded socket-18 may be"
tapered as shown in order to guide the clamping:

screw-22 and to prevent direct coaction between' 5
* the nose cap' 2l and the sleeve 18; anid the' sét-
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screw 19 which is carried by and-penetrates the

supporting sleeve, codets with a flattened portion:

28 on the driving’shaft 28 50 as to- positively pre-

vent the-hub: from rotating on the' shaft. ‘The g0
be driven by an electric'motor 8¢ or .

shaft 20 may by
other power means, and th
formed-in-the central hub

to-snugly fit thé reduced
sleeve 18 and to coact

The nose cap 21 which may also be fc rmed.
sheet metal with the aid of ‘punches and dies; is

e opening or hole 21

with'a shoulder 31 thereon.

adapted -to snugly ‘engage the hub ‘member. 6

adjacent to the transverse opénings 9; to_thereby
close the forward or innér ends of ‘the slofs' 1, and
the periphery of this cap 21 is also adapted to
snugly engage all of 'the blade brojections 15.
The blades 18 may be formed. of pliable ‘aterial

such” as ‘soft rubber, and.the hase .bortions 14.
(]

thereof are preferably‘en_larged‘a's Shown in Fig, 4,

portion 28 is adapted .
‘front: portion -of the .
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and are provided with side grooves 82 adapted to
coact with the adjacent side edges of the lobes 24.

When the various elements of one of the im--
proved hub structures have been properly formed
and constructed as above described, it is a simple
matter to assemble one of the improved fans.
The plate 10 with its supporting sleeve 16 rigidly
attached thereto, may first be applied to the driv-
ing shaft 20, whereupon the attaching set screw
19 may be driven against the flattened portion
29 of the shaft, thereby positively locking the

“sleeve 16 to the shaft 20. The several flexible
‘blades- I3 may then be inserted within the spiral-

helical slots T of the hub member 6, with the

_blade enlargements. or base portions I8 disposed

within this member, and the projections 15 ex-
tending forwardly ‘and outwardly of the slots T
through the openings 9. The blade -and  hub
member. assembly may then be slipped over the
forward-end of the sleeve (6 and the peripheral
edge portion 12 of the hub member 6 may be
caused to enter the groove {1 of the closure plate
10, As a final step in the assembling -operation, .
the front nose cap.2 - may be applied to the blade
projections {5 and the clamping screw 22 may he
driven home, thereby not. only-forcing the cap 21
against the -projections. 15, but also driving the:
hub member § into the -continuous groove {4 of
the plate 18. The fan assemblage may there-
after be operated without danger of having the
parts become loose; and since the structure is
dynamically balanced, smooth rotation of the fan
will always result. . A

From the foregeing detailed description, it will -
be apparent that my present invention not only
provides an improved fan hub assemblage which
is simple, light and- durable in construction, but
also provides a new and useful method of produc-
ing and of assembling the fan structures. The-

-various elements.of the assemblage can be read-

ily produced at -mgederate. cost, . with the aid of
simple machinery such as punches, dies and screw
machines, and the entire-hub structure is effec~-

. tively.clamped and retained in assembled condi-

tion with the aid of but a single assembly screw:
The improved hub assemblage may be positively -
locked to. the supporting and driving shaft by
means of a single set screw which is ‘normally
concealed within -the hub, and. the formation of

" the slots T-in the semi-ovoid hub member 6 facili- -

tates application of the blades-to the hub and in-
sures firm retention thereof in proper position
without permitting: creeping of the blade bases
along these slots. The nose cap at the forward

wend of the hub assemblage, periorms -the dual

function of locking: the blades in place -and of

“clamping the plate ‘10 and the cap against the

opposite ends of the hub member 6, and the axial
clamping serew can be readily manipulated to ef- -

-fect rapid assembly and dismantling of the struc-

ture.. By virtue of the improved formation of the
hub member 6,-the blade receiving slots -1 may be
accurately produced with smooth opposite side -
edges which will not interfere with free introduc-
tionoftheblades. . - -

It should. be understood that it-is not desired
to limit the invention to-the exact details of con- .
struction, or ‘to the precise mode of -forming the

hub structures, herein shown and described, for

.various modifications within the scope of the -

claims may eccur-to persons-skilled in the.art. -
1. The method of producing an ovoid fan hub, -

y. o

which. comprises, forming- 4 fatsheet<material -

:blank symmetrical with respect to a central axis:
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and having spiral sector shaped cut-outs each
provided with a transverse terminal opening at
the extreme inner end thereof nearest said axis,
dishing the central portion of the blank to cause
said cpenings to lie in a frusto-conical annulus
and to assume similar angular positions with re-
spect to the plane central portion of the blank,
and reversely dishing the spiral lobes of the blank
between said cut-outs into semi-ovoid shape to
provide spiral-helical blade receiving slots ab the
cut-outs the inner ends of which terminate at the
corresponding openings and are directed approx-
imately perpendicular to the planes of the ad-
joining openings.

2. The method of producing an ovoid fan hub,
which comprises, forming a flat- sheet-material
blank symmetrical with respect to a central axis
and having outwardly extending spiral lobes each
provided with a lateral outer projection and ad-
jacent lobes being separated by spiral sector
shaped cut-outs each provided with a transverse
terminal opening at the extreme inner end there-
of nearest said axis, dishing the central portion

10

of the blank to cause said openings to lie in a -

frusto-conical annulus and to assume similar an- ',

gular positions with respect to the plane central
portion. of the blank, and reversely dishing the
spiral lobes of the blank into semi-ovoid shape
to cause said cut-outs to contract into spiral-

helical blade receiving slot formations the widths .

of which are determined by engagement of said
projections with the adjacent lobes and the inner
ends of which terminate at the corresponding
openings and are directed approximately perpen-
dicular to the planes of the adjoining cpenings.
3. The method of producing an ovoid fan hub,
which comprises, forming a flat sheet-material
blank having spiral lobes radiating from a central
axis and separated by spiral sector shaped cut-
outs the inner end of each of which terminates in
a3, transverse opening, dishing the central portion
of the blank in one direction to cause all of said
openings to liein a frusto-conical annulus and to
assume similar angular positions with respect to
the original plane central portion of the blank,
and dishing the lobes in the opposite direction to

40
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contract said cut-outs into spiral-helical slots the
inner end of each of which terminates in one of
said openings and is directed approximately per-
pendicular to the plane of the adjoining opening.

4. The method of producing an ovoid fan hub,
which comprises, forming a flat sheet-material
blank having spiral lobes radiating from a cen-
tral axis each provided with a lateral outer pro-
jection and beihg separated by spiral sector
shaped cut-outs the inner end of each of which
terminates in a transverse opening, dishing the
central ‘portion of the blank in one direction to
cause all of said openings to lie in a frusto-coni- .
cal annulus and to assume similar angular posi-
tions with respect to the original plane central
portion of the blank, and dishing the lobes in the
opposite direction to contract said cut-outs into
spiral-helical slots of uniform transverse width
as determined by engagement of said projections
with the adjacent lobes and the inner end of each
of which terminates in one of said openings and
ig directed approximately perpendicular to the
plane of the adjoining opening.

5. The method of producing an ovoid fan hub,
which comprises, forming a flat sheet-material
blank having spiral lobes radiating from a cen-
tral axis each provided with a lateral outer pro-
jection' and being separated by spiral sector
shaped cut-outs the inner end of each of which
terminates in a transverse opening, dishing the
central portion of the blank in one direction to
cause all of said openings to lie in a frusto-coni-
cal annulus and to assume similar angular posi-
tions with respect to the original plane central
portion of the blank, dishing the lobes in the op-
posite direction to contract said cut-outs into
spiral-helical slots of uniform transverse width as
determined by engagement of said projections
with the adjacent lobes and the inner end of each
of which terminates in one of said openings and
is directed approximately perpendicular to the
plane of the adjoining opening, and confining the
outer lobe ends and said projections in a solid
ring.
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