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This invention relates to an air handling-device
and particularly to a device for moving large
quantities of air within an air tunnel.

An object of the invention is to provide an air
handling device which is relatively inexpensive
in construction, is extremely rigid and is not
complicated in the assembly thereof.

It is another object of the invention to provide
an air handling device which can be manufac-
tured from relatively simple parts in order to
eliminate the necessity of special tooling.

It is another object of the invention to provide
an air handling device wherein the apparatus
for moving the air through the device is sup-
ported therein by means of a plurality of stream-
lined fins.

It is a more specific object of the invention to
provide an air tunnel wherein a motor is sup-
ported upon a plurality of radially disposed fins
which are adapted to be secured to the walls of
the tunnel.

It is another cobject of the invention to provide
an air handling device having a plurality of
radially disposed blades secured to a central hub.

It is another object of the invention to provide
an air handling device having a plurality of ra-
dially disposed blades of like contour which are
welded to a hub member composed of a plurality
of parts welded together.

It is another object of the invention to provide
a propeller or disc fan which is extremely rugged
and has a low cost of manufacture.

Another object of the invention is to provide
an air tunnel having a motor supported therein
upon a plurality of streamlined fins.

"It is another object of the invention to provide
an air tunnel having a motor and fan supported
therein wherein the central core of air moved
through the tunnel passes over a streamlined
core of which the motor is a part to reduce dis-
turbance of air motion in its flow through the
tunnel.

It is another obJect of the invention to provxde
a fan of the propeller type having a plurality
of radially disposed blades and which is manu-
factured by a build up of elements welded into
a unit assembly.

" It is another object of the mventlon to provide
a fan of the .propeller type having blades ar-
ranged in two different planes for increasing the
air flow by the fan.

It is another object of the mvention to provide
a fan in accordance with the foregoing object
wherein the blades in the different planes are
in staggered relationship.
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It is another object of the invention to provide
a propeller fan having a plurality of blades
wherein a portion of the blades is adapted to pick
up the air which slips by some of the blades and
to discharge the same in the direction of the air
stream. )

It is another object of the invention to provide
a propeller fan which can work against static
pressure of a relatively high order.

It is another object of the invention to provide
a propeller fan having a plurality of blades ar-
ranged in different planes and in staggered rela-
tionship with respect to one another so that the
air which slips off the blade in the forward plane
is caught by the blades in the rearward plane
to advance the same in the direction of the air
stream and thereby increase the efficiency of
the fan. )

It is another object of the invention to provide
an air handling device wherein the motor for
driving the fan for moving the air is supported
upon a plurality of radially disposed fins within
an air passage, which fins prevent the rotation
of the air at the inlet face of the fan. '

It is another object of the invention to provide
an air handling device having a fan positioned
upon opposite sides of a motor wherein the motor
is supported by means of a plurality of radially
disposed fins within an air passage, the fins elim-
inating the rotation of the air as discharged by
one of the fans to direct the entry of the air in
a straight flow mto the inlet face of the other
fan.

It is another object of the invention to provide
an air handling device wherein propeller fans are
placed in series air flow relationship and means
is positioned between the fans for siraightening
the air flow discharged from one of the fans into
the inlet face of the other of the fans.

It is another object of the invention to provide
an air handling device in accordance with the
foregoing object wherein the means for straight-
ening the air comprises the supporting means
for the motor which drives the fans.

Further objects and advantages will become
apparent from the drawmgs and the following
description.

In the drawings:

Figure 1 is a perspective elevational view of an

. air tunnel in which there is placed a fan con-

structed in accordance with the teachings of
this invention, and which incorporates other
features of the invention.

Figure 2 is a longitudinal cross-sectional view

55 of Figure 1 taken along line 2—2 of Figure 1.
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Figure 3 is an end view of the air tunnel shown
in Figure 1, partially in cross-section and par-
tially in elevation, taken along line 3—3 of Fig-
ure 2.

Figure 4 is a transverse. cross-sectional view
taken along line 4—4& of Figure 2.

Figure 5 is a perspective elevational view of
the fan showing the manner in which the fan is
constructed.

Figure 6 is a cross-sectional view of one of
the blades of the fan taken along line 6—6 of
Figure 5.

Figure 7 shows & modified arrangement using
two fans for moving an air stream through an
air tunnel.

" In this invention the air handling device con-
sists of a tunnel 10 constructed from two cone
shaped members (! and 12, Each of the cone
shaped members {1 and {2 is formed from sheet
metal and has the ends thereof welded together
as indicated at {3 and 14 respectively. The small
mouth of the cones i1 and 12 is positioned in ad-
jacent relationship within a sleeve {5 formed by
bending a channel member into g circle and weld-
ing the abutting ends thereof. The cones {{ and
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12 are welded to the sleeve 15 as indicated at

16 and I1.

The tunnel 10 is adapted to be supported upon
a base 18 which consists of a pair of angle iron
members 19 and 20 arranged in spaced relation-
ship by means of a pair of angle iron members
21 and 22. At each of the junctures between the
members 19, 20, 21 and 22 g vertical leg 23 is
provided which is adapted to engage an arcuately
shaped strap iron member 24 which partially
surrounds the tunnel 18, The strap iron mem-
bers 24 are secured to the tunnel {0 by means of
the spacers 25. Angular brace members 26 ex-
tend from the vertical legs 23 into engagement
with the transverse spacing members 21 and 22
upon which the members 24 are supported and
are secured thereto by a suitable welding opera-
tion. It is of course understood that the various
angle iron members comprising the base 18 are
suitably welded together.

A motor 29 is supported within the cone shaped
member 12 by means of a plurality of fins 30
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which extend radially from the motor casing 3f. -

The fins 30 are preferably integral with the cas-
ing 31 and may be formed with the casing at the
time of its manufacture. The fins 30 may be
secured to the casing 31 by a suitable welding
operation before the casing receives the final
machining operation upon the interior thereof
for receiving the stator of the motor.

The fins 30 are of streamlined contour hav-
ing the blunt nose 32 thereof facing the enlarged

end of the cone 12 which is the entrance end for
"~ air passing through the tunnel (0. The small
pointed tail end 33 of the streamlined contour of
the fins 30 is thus positioned toward the center of
the tunnel 10. The streamlining of the fins 30
reduces disturbance to the air motion by the
support members to a minimum so that a smooth
flow of air through the tunnel 10 is maintained.
In addition, the fins 30 tend to direct the air in
a straight path through the tunnel 10 so that it
is received by the fan 35 while moving in a
straight line. The fins 30 engage the inner wall
of the cone 12 and are secured thereto by means
of the bolts 34.

When an air stream enters the sphere of in-
fluence of the inlet face of a propeller fan the
normal tendency is for the air stream to begin
rotation in the direction of rotation of the fan.
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After the fan has been operating for some time
a vortex is produced at the inlet face of the fan.
The rotative motion of the air stream at the in-
let face of the fan reduces the quantity of air
which can be handled by the fan. It is there-
fore of considerable value to be able to prevent or
to reduce the tendency of the air to rotate at
the inlet face of the fan and to direct the air
stream into the face of the fan in a substan-
tially straight line flow. Since the fins 30 are
positioned between the motor 37 and the wall of
the tunnel (0 & plurality of obstructions is posi-
tioned in the air stream parallel to the normal air
stream flow. These obstructions or fins 30 being
parallel to the normal air stream flow will not
obstruct the flow of air to the inlet face of the
fan 35. However, the fins 30 will prevent any
tendency of the air stream to begin a rotative
motion when entering the air tunnel (0. The
fins 32 therefore direct the air stream into the
inlet face of the fan 35 at substantially right
angles thereto and in a substantially straight line
flow so that the blades of the fan 35 can pick up
the maximum quantity of air capable of being
delivered by the blade and thereby increasing
the fan efficiency.

The fan 35, the construction of which will be
hereinafter described in more detail, is carried
upon the armature shaft 36 of the motor 29 and
is centrally located within the tunnel 10 so that
the fan blades rotate within the narrow throat
provided between the cone members Il and 12
of the tunnel 10.

In order to provide for a smooth flow of air
through the tunnel 10 from the right to the left,
as viewed in Figure 2, the motor 29 is provided
with a streamlined end casing member 37 form-
ing the nose of a streamlined contour. A cylin-
drical member 38 is positioned between the mo-
tor 29 and the right hand side of the fan 3§,
while a cone-shaped member 39 is positioned
upon the left hand side of the fan 35. The mem-
bers 38 and 39 cooperate to form a streamlined
core from the motor 29 to the discharge end of
the tunnel 0. By streamlining the motor 29 in
the manner heretofore described a minimum dis-
turbance to the central core of air moving
through the tunnel 10 is provided whereby the
flow of air discharging from the tunnel {0 is
smooth and evenly distributed over the entire
face thereof. The cone shaped member 39 is
supported within the cone {{ by means of stream-
lined brackets 271 which extend radially between
the cone member 39 and the inner walls of the
cone member 11, - '

The fan 35, for moving the air through the
tunnel 10, consists of a metal disc 40 having a
hub 41 welded within an opening 42 provided
at the axis of the disc 40. The hub 41 is pro-
vided with a central bore 43 which is adapted to
journal upon the motor shaft 36. A key slot 44
is provided in the bore 43 of the hub 4! which
cooperates with the key slot 45 in the motor
shaft 36 for retaining a key therein to prevent
relative rotation between the hub 41 and the
motor shaft 36. The welded joint between the
hub 41 and the disc 40 is indicated at 46. :

An annular ring 47 is placed upon one face
of the disc 40 in coaxial alignment with the hub
41. The ring 41 is welded to the face of the disc
as indicated by the welded joint 48. A similar
annular ring 49 is positioned upon the opposite
face of the disc 40 in coaxial alignment with the
hub 41 and is welded to the disc 40 by means of
the weld joint indicated at 50,



2,298,676
The disc 40 with the annular rings 47 and 49 .

welded thereto thus provides & hub upon which
8 plurality of blades §1 is secured. The blades
51 are identical in shape so that they can all be
formed upon a single set of forming tools. The
blades 51 have a contour, as shown in Figure 6,
which consists of a curved portion 52 and a
straight portion 53. When the blades 51 are
positioned upon the hub comprising the gdisc 40
and the annular rings 47 and 49 the leading edge
54 of the blade 5! is formed by the end of the
straight portion 53, while the trailing edge 55 of
the blade 51 is formed by the end of the curved
portion 52. The blades 51 are adapted to be
positioned upon both sides of the disc 40 with
one edge thereof adjacent the face of the disc 40
and the opposite edge adjacent the outer edge of
the annular rings 41 and 49. The placement of
the blades in this angular position provides the
pitch for the blade. When viewing the drawing
of Figure 5 the blades on the near face of the
fan are positioned with their leading edges 54
adjacent the outer edge of the ring 41 while
their trailing edges are adjacent the disc 40.
The blades on the opposite side of the disc 40
have their leading edges 54 aajacent the disc 4G
while their trailing edges 55 are adjacent the
outer ‘edge of the ring 49. It is thus seen that
the pitch of the blades 5f on both sides of the
disc 40 is the same.

Each of the blades 51 is welded fo the disc by
a weld 56 while the bottom edge of each of the
blades 54 is welded to the respective rings 47
and 49 by a weld 51. It is thus seen that the fan
35 is assembled from parts which are relatively
simple to manufacture and since the entire as-
sembly is welded together an extremely rigid fan
unit is produced at a relatively low cost. The
various elements of the fan are produced from
sheet metal so that each of the parts, except
the hub 41, can be formed by an inexpensive
punch press operation. The rings 47 and 49 can
be made from the stock widths of strap iron
formed to the desired circular shape. The only
‘machining operation required is the drilling or
boring of the bore 43 in the hub 4f and the
milling of the key slot 44 therein.

As can be seen from the face view of the fan
in Figure 4 a relatively large number of radially
disposed blades 51 can be positioned circum-
ferentially around the annular rings 47 and 49.
By placing the blades 51 upon opposite sides of
the disc 40 a greater number thereof can be
disposed in a radial position about the hub formed
by the disc 40 and the rings 47 and 49. The

number of blades can be greatly increased over -

that capable of being positioned about a single
ring element such as the ring 47 whereby the
quantity of air handled by the fan due to the
increased number of blades is greatly increased.

As previously described the blades 5f of the
fan 35 are positioned upon opposite sides of the
disc 40. This arrangement thereby positions cer-
tain of the blades in a forward plane of the
fan indicated by the numeral 60 while certain
of the remaining blades are positioned in a rear-
ward plane indicated by the numeral 6f. All of
the blades 51 in the forward plane 68 ang the
blades 5la in the rearward plane &f have the
same pitch so that the blades all move the air
stream in the same direction.

As is well known in propeller type fans the
amount of air which can be handled by a blade
is somewhat dependent upon the static pressure
against which the fan is operating. As the static
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pressure increases thE quantity of air which slips
off the trailing edge of the blade increases and
is lost as far as the total quantity of air moved
by the fan is concerned. The fan of this in-
vention however is constructed and arranged so
that the blades of the fan are positioned in two
different planes which have been referred to as
a forward plane 60 and a rearward plane 6l.
The air which slips from the blades 51 in the
forward plane 60 is caught by the blades Sla
in the rearward plane 61 and again directed
in a forward motion. The blades 5ia in the
rearward plane 61 therefore perform a double
function of directing the air stream in a general
forward motion and catching the air which slins

_off the blades 5} in the plane 60.

The static pressure against which the fan can
operate is therefore increased since the air which
would normally be lost by the conventional type
propeller fan is caught by the second set of’
fan blades and returned into the general air
stream. . i

The fan of this invention therefore provides
in a single unit structure an apparatus which
is capable of working against relatively high
static pressures.

As will be noted from Figures 4 and 5 the
blades 51 and 5la¢ are arranged in staggered
relationship to permit the blades 5fa in the rear-
ward plane 6i to catch the air which slips off
the blades 51 in the forward plane 60.

In Figure 7 there is shown a slightly modified
arrangement of an air handling device wherein
the motor 37¢ has a shaft extending from both
The motor 37a is provided with
a plurality of fins 32a which are secured to the
walls of an air passage [0 in the same manner
as heretofore described. A fan 3%« is positioned
upon cne end of the motor shaft while a fan
35b is positioned upcon the opposite end of the
motor shaft. The fans 35z and 35b are of the
same construction as heretofore described and
are both adapted to have their blades arranged
to move the air stream in the general direction
of the arrows positioned in Figure 7. The fans
35¢ and 35b are therefore in series air flow
relationship. ‘

The arrangement shown in Figure 7 increases
the quantity of air which can be carried through
an air passage and also discharges the air against
a relatively high static pressure. o

However, when propeller type fans have been
arranged in series flow relationship the fan at
the inlet side of the air passage develops a vor-
tex or rotative motion of the air between the
discharge face of the inlet fan and the inlet
face of the discharge fan. As heretofore men-
tioned in the description it is preferable and
advisable to maintain the air flow to the inlet
face of the fan in a straight line flow. '

In this invention the fins 32¢ for supporting .
the motor 31e provide means for preventing or
halting the rotative motion of the air stream
discharged by the fan 35b so that the air stream
entering the inlet face of the fan 35a has been
straightened out and is in a straight line flow
relationship with respect to the inlet face of
the fan 35a¢. The fins 32a thus serve the double’
purpose of supporting the fan driving motor 31¢
and preventing an air vortex to be developed
between the fans 35a and 35b.

Since the air stream flow to the fans 35¢ and
350 is directed to the inlet face of the fan in
& straight liné flow each of the fans can move.
its proportionate quantity of air and thus in-
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crease the total quantity delivered by the air

handling device. )
Having thus fully described our invention, what

we claim as new and desire to secure by Letters
Patent is:

1. An air handling device comprising a disc
having an annular ring secured to and extending
from each side thereof, the edge of said disc ex~
tending but slightly beyond said rings, and a plu-
rality of blades radially disposed adjacent each
side of said disc having their inner ends secured
to said disc and said rings and extending sub-
stantially beyond the edge of said disc for pro-
ducing axial flow of air. : _

2. An axial flow fan comprising a dise, an an-
nular ring positioned coaxially upon said disc,
a weld fillet extending around said ring securing
the same to said disc, said disc extending but
slightly beyond said ring, a plurality of blades
disposed radially about said ring with the major
portion of said blades extending beyond said disc
to provide axial flow blades and having their
inner ends in engagement with said disc and said
ring, and a weld fillet extending along the inner
ends of said blades securing the same to said
disc and ring.

3. An gxial flow fan comprising a dise, an an-
nular ring positioned coaxially upon said disc, a
weld fillet extending around said ring securing
the same to said disc, said disc extending but
slightly beyond said ring, a plurality of blades dis-
posed radially about said ring with the major
portion of said blades extending beyond said disc
to provide axial flow blades and having their inner
ends in engagement with said disc and said ring
and being disposed with one longitudinal edge
thereof adjacent said disc and the opposite longi-
tudinal edge thereof adjacent the outer edge of
said ring with one of the faces of said blades at
an angle less than 90° to the face of said disc
against which said blades are disposed, and a
weld fillet extending along the inner ends of
said blades securing the same to said disc and
ring.

4. An axial flow fan comprising a sheet metal
disc, sheet metal cylinders secured to each face
of said disc coaxial therewith, said disc extend-
ing but slightly beyond said cylinders, and a plu-
rality of blades disposed radially from said
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cylinders upon opposite sides of sald disc in
staggered relationship with the major portion
of said blades extending beyond said disc to pro-
vide axial flow blades, said blades having their
inner ends in engagement with and secured to
said disc and to said cylinders.

5. An axial flow fan which includes a sheet
metal disc, a hub extending coaxially of said
disc and secured thereto, a hollow sheet metal
cylinder positioned upon each face of said disc
coaxial therewith and secured thereto, with an
edge thereof abutting said disc, said disc extend-
ing but slightly beyond said cylinders, and a

‘plurality of sheet metal blades disposed radially

about each of said cylinders with the major por-
tion of said blades extending beyond said disc
to provide axial flow blades and having one of
their longitudinal edges abutting the faces of
said disc and the other of the longitudinal edges
adjacent the outer edge of said cylinders with a
face of said blades at an angle of less than 90°
to the adjacent face of said disc, the inner ends
of said blades abutting the outer face of said
cylinders, and means securing the inner ends of
said blades adjacent said cylinders and the lon-
gitudinal edge of said blades adjacent said disc
to the respective members. :

6. An air handling device comprising a pair
of multi-effect air moving members arranged
in series air flow relationship, each of said mem-
bers consisting of a sheet metal disc, sheet metal
cylinders secured to each face of said disc co-
axial therewith, said disc extending but slightly
beyond said cylinders, a plurality of blades dis-
posed radially from said cylinders upon opposite
sides of said disc in staggered relationship with
the major portion of said blades extending be-
vond said disc to provide axial flow blades, said
blades having their inner ends in engagement
with and secured to said disc and to said cylin-
ders, a common means for driving said members
positioned between said members, and a plu-
rality of fins extending radially from said driv-
ing means axially thereof for preventing rotation
of air between said air moving members and for
supporting said driving means.

ROY H. McELROY.
GEORGE R. MUMMA.




