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ABSTRACT
A blender (10) includes a pitcher assembly (11), a motor
and housing assembly (12) and a cooling fan and noise
muffling assembly (13). The pitcher assembly (11) in
cludes a blender pitcher (14) having a mixing blade (15)
therein driven by a motor (24) positioned in the housing
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assembly (12) which includes a base frame (31) and a
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366/314;

(37) formed in the base frame (31). The base frame (31)
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is Pmvided with air intake apertures (53o 55)‘ The fan
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and noise muf?ing assembly (13) includes a radial fan
(60) driven by the motor (24) and a muffler housing (62)

_

[56]

which includes a generally cylindrical side wall (68).
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?ing housing whereby the noise generated by the cool
QUIEI' AND EFFICIENT MOTOR COOLING FAN
ASSEMBLY FOR A BLENDER
TECHNICAL FIELD
This invention relates to a fan assembly for cooling
the motor of a blender. More particularly, this invention
relates to a fan assembly which more ef?ciently cools
the motor of a blender. Speci?cally, this invention re
lates to a fan assembly in which the noise generated

ing fan is reduced, and out through the air exit aperture.
Also in accordance with an aspect of the present

invention, the air muf?ing housing includes generally
cylindrical side walls and a bottom surface which con

tains the air exit aperture. A plate is positioned above
the bottom surface and below the fan. Rib members
extend radially outward from the plate to divide the
housing into a plurality of chambers below the fan. The
fan directs the air radially outward against the side

therefrom is muffled to provide a quiet operating
blender.

walls and it then turns downwardly into the chambers.

ning at very high speeds, for example, in excess of
10,000 RPM, must be kept cool while operating. In the
past, such cooling has been effected by an axial fan

bodied, the invention being measured by the appended

mounted directly on the motor shaft to draw air axially
across the motor to cool the same. The efficiency of
such cooling leaves much to be desired because the
motor runs faster when unloaded than when it is operat
ing under a heavy load. Thus, when the fan is needed to

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a fragmented sectional view of a blender

A preferred exemplary fan and muffler assembly
incorporating
the concepts of the present invention is
BACKGROUND ART
shown by way of example in the accompanying draw
Appliances such as blenders which have motors run 15 ings without attempting to show all the various forms

provide the most cooling air, it is running the slowest.
Moreover, particularly when running at high speeds,
the fan and the moving air produces an excessive
amount of noise, in fact, most all of the noise generated

by the blender. Such noise is not only irritating to the

and modi?cations in which the invention might be em

claims and not by the details of the speci?cation.

incorporating the concepts of the present invention
taken substantially along line 1-1 of FIG. 3.
FIG. 2 is a fragmented sectional view thereof taken

substantially along line 2-—2 of FIG. 3.
FIG. 3 is a partially sectioned top view thereof taken

substantially along line 3-3 of FIG. 2.

FIG. 4 is a fragmented sectional view taken substan
tially
along line 4—4 of FIG. 2.
restaurant or cocktail lounge where these high-speed 30
user, but also in a commercial environment, such as a

blenders are often used, the noise is very irritating to the
customer. Present known blenders provide no means

whatsoever in an attempt to muffle or dampen this
noise.

DISCLOSURE OF THE INVENTION
It is therefore an object of the present invention to
provide a fan assembly for cooling the motor of a
blender or the like which produces sufficient pressures
and air flows to efficiently cool the motor.
It is another object of the present invention to pro

vide a fan assembly, as above, which quietly operates,

the noise generated therefrom being muffled.

FIG. 5 is a fragmented sectional view taken substan
tially along line 5—-5 of FIG. 1.
FIG. 6 is a bottom view taken substantially along line
6-6 of FIG. 1.

35 PREFERRED EMBODIMENT FOR CARRYING

OUT THE INVENTION
A blender constructed in accordance with the con

cepts of the present invention is indicated generally by
the numeral 10 in FIG. 1 and includes a blender pitcher

assembly indicated generally by the numeral 11, a
motor and housing assembly indicated generally by the
numeral 12 and positioned generally below pitcher as

sembly l1, and a fan and muffler assembly indicated
It is a further object of the present invention to pro
vide a fan assembly, as above, which utilizes a radial 45 generally by the numeral 13 and positioned generally
below motor assembly 12.
flow fan positioned in a muffler housing, the muffler
Blender pitcher assembly 11 includes a typical or
housing allowing signi?cantly greater air pressure and
conventional blender pitcher 14 (partially shown in
cooling air flow relative to the noise produced while at
FIG. 1) which receives the food material to be pulver
the same time enclosing the fan to prevent user contact
ized, blended or otherwise mixed. A mixing blade, gen
with the moving fan blades.
erally indicated by the numeral 15, is positioned near
It is an additional object of the present invention to
the bottom of pitcher 14 and includes a plurality of
provide a method of muffling the noise generated by air

radially extending blades 16, some of which have por
being directed outwardly from a radial fan.
tions 17 extending axially upwardly therefrom. As is
These and other objects of the present invention, as
well as the advantages thereof over existing prior art 55 known in the art, mixing blade 15 is rotated at a high
speed to blend food being processed in blender 10. To
forms, which will become apparent from the descrip
that end, mixing blade 15 is carried by an axial shaft 18
tion to follow, are accomplished by the improvements
hereinafter described and claimed.
which extends through a bearing housing 19 and
through the bottom of pitcher 14.
In general, a blender made in accordance with the
concepts of the present invention includes a pitcher
A lower outer skirt 20 is provided at the bottom of
having a mixing blade therein. A motor is provided to
pitcher 14, and when pitcher assembly 11 is in operating
turn the mixing blade. The motor is positioned in a
position, as shown in FIG. 1, skirt 20 rests on the top of
housing having air intake apertures therein. The motor
a motor cover 21 which is part of motor and housing
also drives a cooling fan which is positioned in an air
assembly 12. An aperture 22 is provided generally cen

noise muf?ing housing. The air noise muffling housing

65 trally of the top of cover 21 through which a motor

has an air exit aperture therein. The fan draws air into

drive coupling, somewhat schematically indicated by

the motor housing through the intake apertures, around

the numeral 23, extends. When pitcher assembly 11 is
positioned on top of cover 21, shaft 18 readily slips into

the motor to cool the same, through the air noise muf

3
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drive coupling 23 to connect mixing blade 15 to the
blender motor, generally indicated by the numeral 24

and somewhat schematically shown in the drawings.
Motor 24 can be of any typical con?guration having
the usual armature 25, ?eld windings 26 and other stan
dard components such as a commutator, brushes and

the like, all of which, and in particular the ?eld wind
ings 26, must be cooled during normal operations. An
upper drive shaft 27 extends from armature 25 through
bearings 28 to drive coupling 23 so that motor 24 oper

ates mixing blade 15. A lower drive shaft 29 extends
through lower bearings 30 to the fan and muffler assem
bly 13 in a manner to be hereinafter described.
Motor and housing assembly 12 also includes an ir

4

motor. For example, as shown in FIG. 1, merely by
adding small downwardly directed nipples 59 at the
bottom of the insets 46 and 47, air coming around the
motor is maintained close thereto. Moreover, if desired,
curved baffles could be located at the general position

of nipples 59.
The fan assembly 13 which creates the above
described air flow includes a radial fan generally indi

cated by the numeral 60, an orifice plate generally indi
cated by the numeral 61 and positioned above radial fan
60, and a muffler housing generally indicated by the
numeral 62 which, with ori?ce plate 61, generally en

closes radial fan 60.
Radial fan 60 includes an axially extending hub 63
regularly shaped base frame indicated generally by the 15 which
engages a splined end of lower motor drive shaft
numeral 31. The outer periphery of base frame 31 in
29 so that fan 60 rotates with shaft 29. A lower circular
cludes an outer skirt 32 having a ledge 33 formed
fan plate 64 is positioned at the bottom of hub 63 and a
therein to receive the bottom of cover 21. Inwardly of

skirt 32, downtumed leg members 34 are formed and
are positioned above feet 35 located at the bottom cor

ners of base frame 31. A generally horizontal ledge 36 is
formed at the inner top of leg members 34. Ledge 36
extends inwardly to an upwardly directed, motor

enclosing pedestal generally indicated by the numeral
37

Pedestal 37 is best seen in plan view in FIG. 3, and in
that view is shown as having upright front and rear
walls, 38 and 39 respectively, and upright side walls 40
and 41 extending between front wall 38 and rear wall
39. Lobes 42 and 43 are formed in front and rear walls,

38 and 39 respectively, to provide vertical channels for
motor brush holders 44 and 45, respectively. Side walls
40 and 41 are provided with dirnpled insets, 46 and 47
respectively, to match the insets in the ?eld laminations

26 thereby maintaining a uniform spacing between
motor 24 and pedestal 37 throughout. Posts 48, 49, 50

plurality of radial, air-directing vanes 65 extend radially
outwardly from hub 63 above plate 64.
Ori?ce plate 61 is generally circular in plan view and

closes off the entire bottom of pedestal 37 with the
exception of an ori?ce aperture 66 positioned centrally

of plate 61. As such, plate 61 improves the ef?ciency of
25 fan 60 by providing a restricted area through which air

is drawn. Preferably, aperture 66 is of a size approxi
mately equal to the outer diameter of fan plate 64 and
vanes 65. Of course, as shown, lower motor drive shaft

29 conveniently extends through aperture 66.
Muffler housing 62 includes a radially extending
upper annular ledge 67 having a cylindrical side wall 68

extending downwardly from the radially inner edge
thereof thereby de?ning a cylindrical enclosure for fan
60 being preferably of a diameter of approximately
twice that of fan plate 64. Motor housing 62 also in
cludes an annular bottom surface 69 extending inwardly

and 51 are formed at the top of each corner of pedestal

from the bottom of side wall 68 and having a central air

37 and serve as a means to con?ne any suitable device

exit aperture 70 therein. Annular ledge 67 is provided
with four pin connecting members 71 (FIGS. 4-6) ex

(not shown) which attaches cover 21 to pedestal 37.
As best seen in FIG. 3, base frame 31 is provided with 40 tending upwardly therefrom through corresponding
apertures in ori?ce plate 61 and ledge 36 of motor hous
air intake aperture assemblies, generally indicated by
ing base frame 31 so that muffler housing 62 and ori?ce
the numeral 52, near the bottom and along each side and
plate 61 may be attached to base frame 31 in any suitable
the front thereof. The side aperture assemblies 52 are
manner. A locator pin 72 is provided to circumferen
best shown in FIGS. 1 and 3 as including a plurality of
apertures 53 separated by ribs 54. Front aperture assem 45 tially properly locate muffler housing 62 relative to the
other components.
blies 52 include a plurality of apertures 55 separated by
A portion of the cylindrical enclosure de?ned by side
ribs 56, as best shown in FIGS. 2 and 3.
wall 68 of muffler housing 62 just below fan 60 is di
As will hereinafter be described in more detail, fan
assembly 13 draws cooling air in through apertures 53
vided into four chambers 73 (FIG. 5) de?ned by four
and 55 and into the area between cover 21 and base
ribs 74 extending radially outwardly from a circular hub
frame 31, in particular, pedestal 37 thereof. The air then
member or plate 75 to side wall 68. Hub member 75 is
is drawn up over the open top of pedestal 37 and down
preferably of a size approximating the size of fan plate
wardly within pedestal 37 toward fan assembly 13, all as
64 and exit aperture 70, and as shown in FIGS. 1 and 2,
shown by the arrows in FIGS. 1 and 2. Pedestal 37 is
is positioned just below fan plate 64. As best shown in
con?gured, relative to the con?guration of motor 24, to
FIG. 6, the area below hub member 75 is divided into
assure that all of the areas of motor 24 are adequately
two air flow sections 76 by providing a diametrical rib
cooled. Thus, for a generally square motor, such as
77 spanning across air exit aperture 70 and across the
motor 24, pedestal 37 is likewise generally square as
bottom of hub member 75. Rib 77 can actually be con
previously described. For other motor con?gurations,
sidered as a connection of two of the four radial ribs 74
such as a round motor, one skilled in the art would

above, with those two ribs 74 as well as the intercon

appreciate that a differently shaped pedestal would be

necting rib 77 extending below the bottom of hub mem

preferred. In any event, for the motor 24 and pedestal
ber 75.
37 shown, cooling air is provided to all motor hot spots,
In operation, with motor 24 activated to rotate mix
for example, in the space 57 (FIG. 3) between motor 24
ing blade 15 and cooling fan 60, cooling air is drawn
and pedestal 37 and in the space 58 (FIG. 3) between the 65 into the chamber de?ned by motor cover 21 through
windings 26 and armature 25. In addition, air-directing
apertures 53 and 55, and circulated within pedestal 37
?ns or baffles could be provided to assure that all of the
cooling air is in contact with all heated areas of the

and around motor 24 as previously described. It is then
drawn through the reduced area of aperture 66 in ori

5
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?ce plate 61 on the suction side of fan 60 thereby en

hancing the ef?ciency of the fan.

said fan and said air exit aperture to muffle the noise
generated by air moved by said fan, said means to muf

Vanes 65 of fan 60 then direct the air radially out
ward toward muffler side wall 68 at the upper level of

fle including a plate‘positioned below said fan, and rib
means extending radially outwardly from said plate and

muffler housing 62, that is, above hub member 75. The 5 dividing said second housing means into a plurality of
moving air and its concomitant noise producing sound
chambers, the number of said radial vanes of said fan
waves then turns downwardly ninety degrees and is
not being evenly divisible by the number of said plural
divided in the four chambers 73 below. The divided air
ity of chambers; said fan drawing air into said ?rst hous
then turns another ninety degrees and flows under hub
ing means through said air intake apertures, around said
member 75, with the air from the four chambers 73
combining in the two chambers 76 formed therebelow.
Finally, the air contacts rib 77 and turns another ninety

motor to cool the same, through said second housing
means and through said means to muf?e so that the air
is divided in said chambers and recombined as it passes

degrees, at this point axially in line with motor shaft 29,
and leaves muffler housing 62 and blender 10 through
aperture 70. A baffle 78 may be provided adjacent to air

out through said air exit aperture thereby reducing the
noise generated by the moving air.
2. A blender according to claim 1 further comprising
an ori?ce plate having a central aperture therein posi
tioned between said ?rst housing means and said second

inlet apertures 55 to prevent the warmer air exiting

through aperture 70 from being recirculated into motor

housing assembly 12.

housing means.

It has been found that utilizing the con?guration
internally of muf?er housing 62 to create the air flow
pattern just described signi?cantly reduces the noise
thereof. The sound waves created by the fan 60 having

means to attach said ori?ce plate and said second hous
ing means to said ?rst housing means.
4. A blender according to claim 1 wherein said sec~

3. A blender according to claim 2 further comprising

ten-vanes 65 are ?rst divided into four separate cham
bers 73 thereby creating sound waves which are out of

0nd housing means includes a generally cylindrical side
wall and a bottom surface having said air exit aperture
phase with each other. In this regard it is highly prefera 25 therein.
ble that the number of fan vanes 65 chosen is not evenly
5. A blender according to claim 1 wherein said means
divisible by the number of chambers 73, that is, ten is
to muffle includes second rib means positioned below
not evenly divisible by four; otherwise, the sound waves
said plate and above said air exit aperture, said second
could remain in phase. These out-of-phase sound waves
rib means dividing said second housing means into a
then recombine in chambers 76 at which time the high
second plurality of chambers below said plate, said
sound nodes tend to be cancelled out by the low sound
second plurality of chambers communicating with said
nodes thereby eliminating much of the undesirable noise
plurality of chambers to receive the air from said plural
created by the moving cooling air.
ity of chambers.
It should thus be appreciated that a blender con
6. A blender according to claim 5 wherein the num
structed with the noise muffling concepts in accordance
ber of said plurality of chambers is twice the number of
with the above description accomplishes the objects of
said second plurality of chambers.
the present invention and otherwise substantially im
7. A blender according to claim 1 wherein said ?rst
proves the art.

housing means includes a base frame member and a

What is claimed is:
l. A blender comprising a pitcher having a mixing
blade therein; a motor to operate said mixing blade; ?rst

cover member, said base frame member having said air
intake apertures therein.
8. A blender according to claim 7 wherein said base
housing means supporting said pitcher and providing a
frame member includes a pedestal within which said
chamber for said motor, said ?rst housing means having
motor is positioned.
air intake apertures therein; a radial flow cooling fan
9. A blender according to claim 8 wherein the con?g
driven by said motor and having a plurality of radial 45 uration of said pedestal conforms to the con?guration of
vanes; second housing means below said ?rst housing
said motor so that said pedestal is uniformly spaced
means and providing a chamber for said fan, said second
housing means having an air exit aperture therein; and
means positioned in said second housing means between

from the outer surface of said motor to direct the air to
a position near said motor to cool said motor.
a
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