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New York
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9 Claims.

1

This invention relates to rotary-driven, air-
meving fans and mors particularly to such fans
in which the air is discharged radially with re-
spect to the rotating members.

Radigl flow fans are particularly suited fo be
used as fAcor-type fans, sinee if a radial flow fan
is mounted with its rotating shaft extending ver-
tically with respect to the floor, it tends tc pro-
duce air streams flowing in all directions along
the foor. These air streamg will in turn cause a
folling circulation of the air lying above them
and thus produce a ventilating effect throughout
the room in which the fan is positioned. Natural-
1y, the stronger the flocr air sireams, the better
will be over-all ventilation of the room.

It is a general chject of this invention, there-
fore, to provide a new and improveg radial flow
fam which, for a given power input, will produce
stronzer radial air streams than those fans
heretofore available; and it is a more specific ob-
ject of the invention o provide a new and im-
proved radial flow fan particularly adapted for
use as a floor-type fan.

Tn gccordance with the foregoing objectives,
there is provided a fan having a vertically dis-
posed shaft cn which two sets of fan blades are
mourited in spaced vertical relationship. The
lower set of blades discharges air upwardly along
the shaft while the upper set of blades discharges
air dowhwardly aleng the shaft., These air
stiearis oppose edch other so that they both tend
to combine and discharge cutwardly from the
shaft in the space lying between the two sets of
blades. This radial discharge effect may be
aided by positioning special orifice members
around each of the sets of blades to aid in shaping
their discharge patterns, and also by construct-
ing cne set of blades with & blade surface curva-
ture in reverse to the normal curvature for its
direction of axial discharge. In ¢rder to cenfine
the radial discharge of the combined air streams
to o particilarly desirous vertical angle, a plu-
rality of vertically spaced ahnular louvers are
employed. These louvers are positioned so that
the air in Aowing outwardly passes between them
and is guided thereby to the correct angle. Nob
only does this fan produce a stronger radial air
stream than conventional flocr-type fans of the
same size, but it also obtains a better rolling cir-
culation of the room air for a given output air
stream because it takes its suction on both sides
of the output air stream, 1. e., it sucks in air at
itg top for one set of blades and at its bottom
for the other set of blades.

The features of this invention, which are be-
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lieved to be novel, are set forth with parfticularity
in the appended claimis. The invéntion ifself,
however, both as to orgahization and mode of
operaticn, together with further objects and ad-
vantages thereof, may be best understood by
reference to the following descrintion, to be taken
in conjunction with the accompanying drawing
in which:

ig. 1is a front elevation view, partially in sec-
tion, of a flcor-tybeé fan embodying this inven-
tion; )

g, 2 is a performaiice cuive for a given size
fan similar in construction to that illustrated in
Fig. 1, showihg the wdximum velocity of the
radial air stream produced by the fan versus
radial distance from the fan; and

Fig. 3 is another performance diagram for the
saile fan as the curve of Fig. 2, showing the
hsight of the radial air stream above the floor
versus radial distance from the fan.

Referring to Fig. 1, the base | of a floor-type
fan embodying this invention iriclides a disk-like
mctor mouuting plate 2, three supporting legs 3
which extenhd outwardly from the plate, and an
anriulaf ¥im member & which joins together the
outer ends of legs 8. In order to vibration-insu-
late the fan from the floor, a resilient foot §,
preferably formed of rubber, is mounted under
each of legs § by a screw 6. The fan drive motor
7 i§ secured to thée base by & support bracket 8§
and a plurality of sereéws 9, and its shaft 10 ex-
tends vertically upward away fiom the base. As
shown, shaft 18 need not bé one piece, but may
consist of an extension shaft 19e coupled to the
actual motor drive shaft 130.

Mounted in spaced vertical reldtionship on
shaft 18 are two sets of essentially axial flow fan
blades {1 and 12. The lower set of blades {1 dis-
charges air upwardly along shaft (8 while the
tipper set of blades {2 dischdrges air downwardly
along shaft 18. These streamis of air thus oppose
éach other in the space lying hetween fhe two
sets of blades and tend to discharge radially out-
ward from shaft 8.

~The fan housing which encloses the motor and
the fan blades includes mearns which aid in form-
ing this radial air discharge. The lower portion
of the fan housifiz comprises 4 cage formed of a
plurality of vertically spaced rings |3 which are
secured on supporting struts {4 by welding or
other suitable imeans, the struts themselves being
moutited ofi basé | by bolts {5, Besides the actual
supsorting stiuts 18, additional struts 16 are se-
cured to rings 18 so as to stiffen the cage. This
lower cage portion extends upwardly from rim
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4 to a point slightly below the neutral plane of
blades 1. In other words, the cage encloses the
lower portion of blades 1f but not their upper
portion, and it is through the opening between
the cave rings that blades i1 take the majcr por-
tion of their suction.

Struts 14 and 16 extend upwardly slightly be-
yond the uppermost ring 13 and have horizon-
tal loovs 1T formed at their upper extremities.
It is on these loops that the aforementioned air-
direrting means are mounted. Thus, positioned
directly above loops {7 is an annular orifice mem-
ber {8 while mounted on top of member 18 are a
plurality of annnlar louvers 9. Orifice member
18 is provided with a number of spacing bosses or
proiections 20, and Jouvers 9 are orovided with
similar bosses 21. Bosses 20 and 2{ each con-
tain a vertically extending hole or aperture
through which extends a retaining bolt 22, the
bosses thereby serving not onlv to space orifice
member (8 and louvers 19 vertically from each
other but also to secure them firmly in place.
In order to reduce their resistance to air flow,
bosses 20 and 21 should preferably have either a
parallel-sided oval or a tear-drop shaped cross
sectional area.

Orifice member (8, in effect, forms an air pas-
sagewav which encloses most of the uvper por-
tion of blades ! and is tapered from its bottom
to its ton. In other words, the horirontal diam-
eter of the passageway decreases with vertical
distance from base I. This tapered nassageway
of member 18 aids in shaping the discharge from
blades {{ into an axial flow moving upwardly
along shaft 10.

Louvers {9 are spaced vertically from the upper
edge of orifice member I8 to a point near the
Jower edges of blades 2. The louvers thus en~
close the space in which the separate air streams
from blades [i and 12 interact and combine to
form one radially moving air stream, To obtain
the best circulation of room air, it is desirable that
this output air stream be directed slightly uo-
wardly as it leaves the fan, as will be more fully
explained hereinafter, and to accomnlish that re-
sult louvers {9 are constructed so that their up-
per and lower surfaces form acute angles with
their horizontal transverse diameters. Natu-~
rally, it is important that the louvers present as
little resistance as possible to the air flow and for
that purpose they are preferably formed with a
parallel-sided oval or tear-drop shaped cross sec-
tion,

Mounted above the uppermost louver on each
of the bolts 22 are spacing members 23, 24 and
25 which are substantially identical in shape,
each being of a parallel-sided oval cross section
and each having a small recess formed in the
lower portion of its outer edge. In the case of
members 24 and 25 these recesses are used to
mount protective or safety rings 26 and 21, ring
26 being mounted in the recesses of members 24
and ring 271 being mounted in the recesses of
members 25. Ring 26 is, however, close enough to
the outer edge of the uppermost louver that no
protective ring need be mounted in the recesses
of members 23. Besides mounting protective
rings 26 and 21, spacing members 24 and 25 also
serve to hold in place an orifice member 28, the
lower edge of member 28 being secured between
members 24 and 25. From its lower edge which
thus lies approximately at the neutral plane of
blades 12, member 28 extends upwardly to a point
slightly above the upper edges of the blades and
thereby forms an air passageway enclosing the
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upper portion of the blades. The passageway
is tapered from top to bottom so that its hori-
zontal diameter decreases with vertical distance
from base {, and this taper helps to produce the
desired flow pattern for the air stream leaving
blades 12.

Positioned over orifice member 28 is a grill cover
28 which has a solid rim 30 resting directly on
members 25. Bolts 22 are threaded into tapped
apertures formed in rim 30 so as to secure in
place the entire upper portion of the fan hous-
ing. As its name indicates, grill cover 30 is pro-
vided with numerous openings, and it is through
those openings that blades 12 take their suction.

The speed at which the fan blades rotate and
thus, the strength of the output air stream of
the fan may be varied by means of a multi-po-~
sition switch 31 which is connected in the drive
motor circuit. Switch 31 has an “off” position
and a plurality of “on” positions whereby the
motor may be made to rotate at various speeds.

As previously mentioned, orifice members (8
and 28 are included in the fan structure so as to
aid in producing such discharge patterns in the
opposing axially flowing air streams that they will
combine efficiently to produce one radially flow-
ing air stream. These discharge patterns are
also, of course, dependent upon both the pitch
and the surface curvatures of blades {1 and 12.
Thus, viewing the fan from its top end and as-
suming its direction of rotation to be clockwise
as so viewed, the leading or air-impelling sur-
faces of blades Il extend rearwardly and up-
wardly from their leading edges to their trailing
edges so that they will propel air upwardly, while
the leading or air-impelling surfaces of blades 12
extend rearwardly and downwardly from their
leading edges to their trailing edges so that they
will propel air downwardly. The air-impelling
surfaces of blades {{ are provided with the nor-
mal surface curvature for axial flow fan blades
being concave in the direction of air flow from
their leading to trailing edges, i. e., being con-
cave in the direction of blades 12; but, in accord-
ance with this invention, the air-impelling sur-
faces of blades 12 are provided with a curvature
in reverse to the normal curvature for axial flow
fan blades, being convex in the direction of air
flow from their leading to their trailing edges,
i. e, being convex in the direction of blades 1.
By forming hlades 12 with this reverse curvature,
appreciably better results are obtained from the
fan as a whole.

The reverse curvature of blades 12 causes the
air stream leaving them to diverge outwardly as
it moves down shaft 8. The shape of orifice
member 28 also aids in causing the discharge of
blades 12 to have radial as well as axial compo-
nents of direction. The normal curvature of
blades {i, however, together with the shape of
orifice 18 causes the air leaving blades [ to
have substantially only axial components. The
result of the downwardly moving stream hav-
ing radial as well as axial components of direc-
tion and the upwardly moving stream having
only axial components is that when the two
streams of air meet in the space enclosed by the
louvers, they combine with a minimum of tur-
bulence into a stream of air moving substan-
tially radially but also moving somewhat up-
wardly. The combined air stream is then able to
pass batween louvers {9 with a minimum of con-
tact, and thus, a minimum loss of speed due to
any surface drag of the louvers.

This feature of the invention should not, how-
ever, be construed as limited to a fan in which the
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wppeér set of blades s provided with 4 revetse sur-
fage curvature and the Iower set of blades is
provided with #a_ mormal Surface curvature.
Equally good résults may be obtained by pro-
viding the lower set of blades With the réverse
siiface curvatire and the upper set of blades
with the normial surface curvatuie. In this case,
the lower blades would be ¢onvex from their lead-
ing to trailing edges in the direction of the ubper
blades, while the upper hlades would be concave
from their leading to trailing eédges in the direc-
tion of the lower blades.

Even if nelther set of blades has a reverse
gurvature, the opposing streams of ail still com-

pine into ohe radially moving stream but the

turbulent effect is much greater so that the effi-
gieficy. of ‘the fan is lowered. Louvers 18, of
£olirse, Thsure that the corabined air stréai Ieaves
the fan at the correct angle even if both Sets of
bladas have a normal surfbece curvature. In any
@asé, o matter what the surface curvature of the
Blades may be, an upward as well as an outward
Tovement of the combined aif stream into the
lolivers may bé accornplished by making the
lower blades more powerful than the upper blades.

The réason why the discharge of the fan should
haveé upWward as well as radial components of di-
rection may be understood by refefencs to the air
stfenin lines shown in Fig. 3, which are for a fan
of the tyve shown in Fig. 1 standing approxi-
mately 15% inches high and havihg an outer
housing diameter of approximately 16% inches
at its wideést point. Such a fan draws about 48
watts power inbut When ¢feating its maximum

Velocity output air stream. As the air stream 8i

jeaves the fan, as ihdicated By stream lines 32, 33
and 28, it ereates beneath it 4 low pressure area
so that it tends to dip toward the floor. By direct-
ing the air stream slightly upwardly as it leaves
the fan, the dip is made to oceur at a point more
distant from the fan than that point at which
it would océur if the air stream Wwete direeted out-
wardly from the fan in a horizontal plarie. The
more remote point of dip i§ desirable, since if the
dip occurs too close to the fan, a large portion
of the output air stream is drawin right back into
the lower fan blades. Thé dip itself is desirable
because it ¢aiiseés the output ait stream to form a
jet along the floor.

A5 the air stream flows along the floot, it picks
up and acceleratés the air adjacent to its flow
path so that a rolling action of the aif éceuis in
the space above the flow path. This rolling attion
causes a cireulation of air which is indicated by
the dotted lines in Fig. 3 and tends o ventilate
the entire room in which the fan i§ positioned.
The maximum velocity of the output air stream,
which cccurs approximately along stream line

2, is plotted in Fig. 2. For example, at about
1% feet from the fan the maximum velocity of
the air stream is 950 feet per minute, while at
15 feet it is approximately 60 feet per minute.
This means that even at a distance of 15 feet
from the fan, there is ari appreciable ventilating
effect.

Resides the improved jet action of its output
air stream, the fan also has another important
advantage in that it delivers a larger volume of
air at a greater velocity than do conventional
floor-type fans of similar size. Naturally, the
greater the volume of air fiow, the better venti-
lating effect is obtained in the room. Moreover,
the rolling circulation of the air and, thus, the
ventilating effect is augmented by the fan tak-
ing a portion of its suction from above the output
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air stream. Of ¢ourse, as a result of pait of the
air entering the top of the famn, less aif need be
dfawn in at the bottom of the fan so that the ve-
locity of the air entering the bottom for a given
cutput air How is less than in most conventional
fans. This decréases the likelihocod of lint, dust,
ashes; etc., beitig drawn into the fan by the re-
turn air so as to be dispersed throughout the
roora. Thus, even though the fan produces an
increased veloeity, jet action output for a better
ventilating effect, it has little tendency to intro-
duce foreign matter such as dust into the air
stream.

While there has been described what at present
is eonsidered to be the preferred embodiment of
this invention, it will be obvicus to these skilled in
the art that numerous alterations and modi-
fications may be made therein without depart-
ing from tlie invention, and it is, therefore, aimed
in the appended claims to cover all such altera-
tions and modifications as fall within the true
spirit and scope of this invention.

What I ¢laim as new and desire to secure by
Letters Patent of the United States is:

1. A fan including g supporting hase, a motor
mounted on said base having a vertically extend-
ing shaft; a first fan blade rmounted on said shaft
for discharging a stream of air upwardly along
said shaft, a second fan biade mounted cn said
shaft above said first blade for discharging a
stream of air downwardly along said shaft, one

of said blades having a surface curvature from

its leading to its trailing edge convex in the direc-
tion of the other of said blades and said other
blade having a surface curvature from its lead-
ing to its trailing edze concave in the direction
of said one blade whereby said aif streams are
shaped to combine and discharge radially from
szid shaft upon their meeting in the space be-
tween said blades.

9. A fan including a supporting base, a motor
mounted on said base having a vertically extend-
ing shaft, & first set of fan blades mounted on
said shaft for discharging a stream of air up-
wardly along said shaft, a second set of fan blades
mounted on said shaft above said first set of fan
blades for discharging a stream of air down-
wardly along said shaft to meet said upwardly
discharged stream, the blades of said first seb
having & surface curvature from their leading to
their trailing edges concave in the direction of
said second set and the blades of said second set
having & surface curvature from their leading to
their trailing edges convex in the direction of
said first set to cause said streams of air to com-~
bine and discharge outwardly from the space be-
tween said sets of blades.

3. A fan comprising a supporting base; a motor
mounted on said base having a vertically extend-
ing shaft, a pair of orifice members mounted on
sgid base in spaced vertical relationship, each of
said members having a vertically extending
tapered passagzeway enclosinig said shaft, both of
said passageways being tapered to have an in-
créasing horizontal diameter in the same verti-
cal direction, a first fan blade mounted on said
shaft in one of said passageways for discharging
a stream of air upwardly along said shaft, and a
second fan blade mounted on said shaft above
said first fan blade in the other of said passage-
ways for discharging a stream of air downwardly
along said shaft to strike said upwardly dis-
charged stream in the space between said orifice
members, the taper of said passageways aiding in
shaping said streams of air to cause them to com-




2,630,267

7
bine and discharge radially from the shaft in the
space between said orifice members.

4. A floor-type fan including a supporting base,
a motor mounted on said base having a verti-
cally extending shaft, a pair of vertically spaced
orifice members mounted on said base, each of
said members having a vertically extending
tapered passageway enclosing said shaft, a first
fan blade mounted on said shaft in one of said
passagewsays for discharging a stream of air up-
wardly along said shaft, a second fan blade
mounted on said shaft above said first fan blade
in the other of said passageways for discharging
a stream of air downwardly along said shaft to
meet said upwardly discharged stream, one of
said blades having a surface curvature from its
leading to its trailing edge convex in the direc-

ion of the other of said blades and said other
blade having a surface curvature from its lead-
ing to its trailing edge concave in the direction of
said one blade, whereby said passageway and said
blades coact to shape said streams of air to effect
a combined radial discharge thereof upon their
meeting in the space between said blades.

5. A fan including a supporting base, a motor
mounted on said base having a vertically extend-
ing shaft, a first fan blade mounted on said shaft
for discharging a stream of air upwardly along
said shaft, a second fan blade mounted on said
shaft above said first blade for discharging a
stream of air downwardly along said shaft to
meet said upwardly discharged stream, cne of
said blades having a surface curvature from its
leading to its trailing edge convex in the direc-
tion of the other of said blades and said other
blade having a surface curvature from its lead-
ing to its trailing edge concave in the direction of
said one blade, and a plurality of annular louvers
mounted on said base and disposed around said
shaft and blades in an area horizontally opposite
the space between said blades for directing said
streams of air away from said shaft upon their
meeting in the space between said blades.

6. A floor-type fan including a supporting base,
a motor mounted on said base having a verti-
cally extending shaft, a pair of orifice members
mounted on said base in spaced vertical rela-
tionship, each of said members having a vertically
extending tapered passageway enclosing said
shaft, both of said passageways being tapered to
have an increasing horizontal diameter in the
same vertical direction, a first fan blade mounted
on said shaft in one of said passageways for dis-
charging a stream of air upwardly along said
shaft, a second fan blade mounted on said shaft
above said first fan blade in the other of said pas-
sageways for discharging a stream of air down-
wardly along said shaft to meet said upwardly
discharged stream, the taper of said passageways
aiding in shaping said streams of air to cause
them to combine and discharge radially from the
shaft in the space between said orifice members,
and a plurality of annular louvers secured be-
tween said orifice members for directing said
streams of air outwardly at a predetermined
angle.
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7. A fan comprising a supporting base, a motor
mounted on said base having a vertically extend-
ing shaft, a pair of orifice members mounted on
said base in spaced vertical relationship, each
of said members having a vertically extending
passageway enclosing said shaft, both of said
passageways being tapered to have an increasing
horizontal diameter in the same vertical direc-
tion, a first fan blade mounted on said shaft in
one of said passageways for discharging a stream
of air upwardly along said shaft and a second fan
blade mounted on said shaft in the other of said
passageways above said first blade for discharg-
ing a stream of air downwardly along said shaft
to strike said upwardly moving stream, one of
said blades having a surface curvature from its
leading to its trailing edge convex in the direc~
tion of the other of said hlades and said other
blade having a surface curvature from its lead-
ing to its trailing edge concave in the direction
of said one blade, the curvature of said blades
and the taper of said passageways shaping said
streams of air to cause them to combine and dis-
charge radially from the shaft in the space be-
tween said orifice members, and a plurality of
annular louvers secured between said orifice
members for directing said streams of air out-
wardly at a predetermined angle.

8. A floor type fan including a supporting base,
a motor mounted on said base having a vertically
extending shaft, a pair of vertically spaced orifice
members mounted on said base, each of said
members having a vertically extending tapered
passageway enclosing said shaft, a first fan blade
mounted on said shaft in one of said passage-
ways for discharging a stream of air upwardly
along said shaft, and a second fan blade mounted
on said shaft above said first fan blade in the
other of said passageways for discharging a
stream of air downwardly along said shaft to
strike said upwardly discharged stream in the
space between said orifice members, the taper of
said passageways aiding in shaping said streams
of air to cause them to combine and discharge
radially from the shaft in the space between said
orifice members.

9. A floor type fan including a supporting base,
a motor mounted on said base having a vertically
extending shaft, a first fan blade mounted on said
shaft near the bottom thereof for discharging a
stream of air upwardly along said shaft, a second
fan blade mounted on said shaft near the top
thereof and spaced above said first fan blade
for discharging a stream of air downwardly along
said shaft to meet said upwardly discharged
stream, and a plurality of annular louvers
mounted on said base and disposed around said
shaft and blades in an area horizontally oppo-
site the space between said blades for directing
said streams of air away from said shaft and
outwardly at a predetermined angle upon their
meeting in the space between said blades.

ALLEN G. OSTROGNAL

No references cited.



