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(57) Abstract: An electric appliance designed with sound damp-
ening features to reduce noise generated by the appliance includ-
ing a base assembly having at least one floating mount for at-
taching to a motor, each floating mount allowing for horizontal
movement of the motor but preventing vertical movement rela-
tive to the base assembly; a muffler assembly including an in-
ner muffler wall having a plurality of throughholes and an outer
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mixing jar assembly attachable to the base assembly including
an air gap between an inner mixing container and an outer jar
wall for reducing noise attributed to the blending action.
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REDUCED SOUND ELECTRIC APPLIANCE

Cross-Reference to Related Applications
[0001] This application claims the benefit of U.S. Provisional Application No. 62/486,639
filed April 18, 2017 and U.S. Provisional Application No. 62/509,863 filed May 23, 2017,

5  which applications are newly incorporated herein by reference in their entirely.

Field of the Invention
[0002] The present invention relates to an electric appliance and, more particularly, to a
reduced sound electric appliance.
10
Background of the Invention
[0003] Various electric appliances are known that utilize a mixing container, a motorized
base, and a lid. Food processors and blenders, for example, generally embody such a
structure. For ease of reference herein, such electric appliances will be referred to
15 hereinafter as blenders. Blenders generally dispense blended contents by removing the lid
from the mixing container, lifting the mixing container from the base, and pouring the
blended contents from the mixing container into some type of vessel. However, these
blending appliances suffer drawbacks.
[0004] Blending is an inherently noisy and violent operation. The motor noise created by the
20 motorized base during blending is generally very loud. Spinning agitator blades at high
RPM against objects to pulverize, cavitate, and chop contents within the mixing container
causes the contents to impact against the walls of the jar. This creates additional impact
noise over an unpredictable frequency range, depending on the contents of the mixing
container. Further, transferring power from the motor to the agitator blades also creates
25 vibration and noise. The coupling structure between the agitator blades in the mixing
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container and the motor shaft in the base also creates vibration and noise. Many blenders
also utilize a cooling fan, which itself creates noise. The large amount of noise caused by
many components of a blender or other similar appliance is a significant disadvantage.

It is therefore desirable to design a blender or other electric appliance so as to reduce
the noise generated by the interaction of the various components of the blender or other

electric appliance.

Summary of the Invention

An electric appliance typically includes a body or base assembly which includes a
motor for coupling to an agitator system associated with a jar or mixing container that
couples to the base assembly. The present electric appliance is specifically designed to
reduce the sound or noise generated by the electric appliance. This is accomplished by
improving the transfer of motor power from the base motor to the agitator system,
redesigning the mixing container to suppress the sound produced from the agitation of the
contents within the mixing container, improving the coupling mechanism between the motor
and the agitator system to minimize any vibrational elements transmitted by the base motor or
the agitator during rotation, improving the motor mount arrangement to minimize forced
vibration through dampening, providing a muffler configuration in the base assembly that at
least partially surrounds the motor for both cooling the motor and suppressing the high
pressure sound waves generated by the operation of the motor, and redesigning the cooling
fan.

More particularly, the present base assembly includes at least one floating mount,
preferably four floating mounts, that is attached between the motor muffler assembly and the
base motor mount in the base assembly. Each floating mount includes an attachment

mechanism that allows for some horizontal movement or floating of the motor relative to the
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base assembly but prevents vertical movement of the motor relative to the base assembly.
The use of floating motor mounts helps to eliminate any vibration emitted by the motor and
transferred to the base housing.

A muffler assembly is also provided that at least partially surrounds the motor within
the base housing and uses a sealed compartment or chamber with throughholes to allow for
reduction of pressure waves generated by the motor inside a sound absorbing material. The
muftler assembly includes an inner muffler wall having a plurality of throughholes extending
therethrough, an outer muffler wall, and a muffler cavity or chamber formed therebetween.
The muffler cavity includes sound dampening material for dampening the high pressure
sound waves emanating from the motor. These sound waves enter the muffler cavity through
the plurality of throughholes and are exposed to the sound dampening material which causes
a drop in the noise level over a wide range of natural frequencies emitted by the motor. The
muffler assembly is also configured to provide support to the motor brackets which create the
floating motor mounts. The muffler assembly further provides a clearly defined airflow path
for cooling the motor, forcing air directly over and around the motor components, The
mufﬂef assembly creates a tunnel area around the motor that channels in air over the top of
the motor and down the length of the motor and its components thereby creating a good
cooling environment.

Another major contributor to the overall system noise associated with conventional
electric appliances is the airflow caused by an attached axial fan typically associated with
conventional blenders and other electric appliances. The prior art axial fan is used for
cooling the motor and electronic PC boards associated with the unit and because axial fans
are typically made of a stamped metal material, such fans generate a high sound level output
at a broad spectrum of frequencies. The present electric appliance replaces the axial fan with

a centrifugal fan that is positioned within the base body for circulating airflow along a much
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longer airflow path wherein the airflow changes from axial flow over the motor to lateral
flow through a 90° centrifugal fan. In addition, to limit airflow noise, the present electrical
appliance includes a torturous airflow path over and around the base motor to not only cool
the motor but to also cool components heated by electrical current and friction including the
electronic PC boards associated with the base housing. This torturous airflow path also
includes pockets of low pressure that also alternate the sound from the motor. The airflow
drawn into the base housing by the centrifugal fan changes direction multiple times through
the tortuous path which includes a plurality of baffles positioned within at least a portion of
the airflow path to further reduce airflow noise and cooling fan noise.

Another embodiment of the present electric appliance to reduce airflow noise caused
by the centrifugal or axial fan attached to the motor includes incorporation of a fan which is
not attached to the appliance motor but instead is driven by a separate DC motor. In this
particular embodiment, the cooling fan speed can be controlled based upon the amount of
cooling that is actually needed in the system. Since a detachable fan is not connected to the
base motor for rotation, it can operate at much lower speeds as compared to a fan attached to
the base motor thereby creating less airflow noise. A detachable fan can cool the heat
buildup in the motor and other electrical components by varying its speed. This changes the
airflow over the motor to provide the necessary amount of cooling needed depending upon
the particular electric appliance application.

In an effort to reduce and suppress the noise generated from agitation of the contents
within the mixing container, the present mixing container or mixing jar includes a double
walled structure configured to absorb sound waves through the use of two individually
molded jars. The jar assembly includes an inner wall forming an inner jar container and an
outer wall forming an outer jar structure, the outer wall being spaced from the inner wall so

as to form an air gap therebetween, the air gap forming the outer jar container. The inner jar
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container is the blending chamber that stores, contains and houses all of the contents that a
particular user wants to blend. The inner jar wall is connected to the outer jar wall using a
soft durometer elastomer that prevents vibration transfer from the inner jar wall to the outer
jar wall, Since the outer jar wall is isolated from the inner jar wall through the air gap formed
therebetween, it dampens any noises attributed to regular blending. This includes vibrational
noises created from the agitator blades moving at high speed as well as any material being
liquefied. The inner jar container includes the agitator blade system and houses a lid which
seals off the inner jar container from the ambient environment. The outer jar container may
remain open at both its top and/or bottom portions, or one or both end portions of the outer
jar container can be sealed. In this regard, a lid can be fabricated to seal off both the inner
and outer jar containers if the top portion of the outer jar container remains open to the
ambient environment, or the lid can seal off just the inner jar mixing container if at least the
top portion of the outer jar container is closed.

The bottom portion of the inner jar container includes a plurality of threads for mating
and attaching to an attachment collar which includes the agitator blade system. The
attachment collar threads onto the inner jar container threads to fix the agitator blade system
to the bottom of the inner jar container. The bottom of the mixing container likewise
includes a coupling mechanism for cooperative engagement with a corresponding coupling
mechanism fixed to the base housing for attaching the mixing container assembly to the base
housing. When the mixing container assembly is set on top of the base housing, the base
coupling mechanism attaches to the mixing container or jar coupling mechanism and couples
the base motor shaft to the agitator shaft associated with the agitator blade system. This
coupling transfers the rotation of the base motor to the agitator blades for blending. This
coupling mechanism has been improved to suppress additional noise and to minimize

vibrational elements transmitted by the motor or agitator assembly during rotation. This
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coupling mechanism is self-aligning and includes a metal inner piece as well as a soft
elastomer over mold associated with the base coupling which prevents vibrational transfer
between the motor and the agitator. The jar coupling is likewise made of a metal inner core
and may likewise include an over molded soft elastomer to again absorb any motor vibration
or coupling misalignment when the jar assembly is attached to the base housing. This
improved over molded feature using a soft elastomer substantially eliminates all of the
coupling noise from the present system including vibrations emitted from the agitator or
motor and it likewise creates less tolerances between the engagement of the mixing container
or jar assembly to the base housing.

The present motor is also reversible and because a centrifugal fan is used to generate
the necessary airflow for cooling, a constant direction airflow is achieved regardless of the
direction the motor is turning.

Still other objects and advantages of the present electric appliance and the
mechanisms utilized for reducing noise from the operation of such electric appliance will

become apparent to those skilled in the art.

Brief Description of the Drawings

Fig. 1 is a perspective view of an electric appliance constructed in accordance with
the teachings of one embodiment of the present invention.

Fig. 2 is a perspective view of the electric appliance of Fig. 1 but with the lid member
removed.

Fig. 3 is an elevational cross-section of the electric appliance of Figs. 1 and 2 taken
from front to rear of the appliance showing the jar assembly and base assembly constructed in

accordance with the teachings of one embodiment of the present invention.
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Fig. 4A is a top planform view of one embodiment of a lid member constructed in
accordance with the teachings of the present invention.

Fig. 4B is a bottom planform view of the lid member of Fig. 4A.

Fig. 5 is an elevational cross-section of the base assembly and a portion of the jar
assembly of Fig. 1 taken from side to side of the appliance and constructed in accordance
with the teachings of one embodiment of the present invention.

Fig. 6 is a perspective view of one embodiment of a centrifugal fan used in the
electric appliance of Fig. 1 constructed in accordance with the teachings of one embodiment
of the present invention.

Fig. 7 is a bottom planform view of the fan of Fig. 6.

Fig. 8 is an elevational cross-section of the base assembly of the electric appliance of
Fig. 1 taken from front to rear of the appliance showing an airflow path in accordance with
one embodiment of the present invention.

Fig. 9 is a bottom planform view of the base assembly of the electric appliance of Fig.
1 constructed in accordance with the teachings of one embodiment of the present invention
showing the position and location of the intake and exhaust vents.

Fig. 10A is a perspective view of the bottom portion of the female jar coupling
showing the inner core member and its associated plurality of cavities.

Fig. 10B is a perspective view of the top portion of the female jar coupling.

Fig. 11A is a perspective view of the male base coupling.

Fig. 11B is a cross sectional view of the male base coupling showing the inner core
membet, the drive portion, and the over molded soft elastomer.

Fig. 12A is an elevational cross-section of one embodiment of the present electric

appliance of Fig. 1 showing the floating motor mounts associated with the base assembly.
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Fig. 12B is an enlarged detailed cross-sectional view of one embodiment of the
present floating motor mount.
Fig. 13 is an elevational view of one embodiment of the present floating motor mount.

Fig. 14 is a cross-sectional view of the floating motor mount of Fig. 13.

Detailed Description of the Invention

Referring to the drawings more particularly by reference numbers wherein like
members refer to like parts, Fig, 1 illustrates an electric appliance 100 constructed in
accordance with the teachings of one embodiment of the present invention. The electric
appliance 100 is illustrated as a blender 100, but it is recognized and understood that the
teachings hereof could apply to other electrical appliances equally as well. The blender 100
includes a base assembly 105, a mixing container or jar assembly 110, and a lid member 112.
The jar assembly 110 is positioned on top of and engages with the base assembly 105 during
operation as will be hereinafter explained. The base assembly 105 includes a control knob
107 for controlling the various modes of operation of the appliance. In this regard, it is
recognized and anticipated that the base assembly 105 can take on a wide variety of different
shapes and configurations and that other control interfaces can likewise be utilized with the
base assembly 105 to control the operation of the appliance 100.

The jar assembly 110 includes an outer jar wall 115 and an inner jar wall 120 as best
illustrated in Figs. 2 and 3. The inner jar wall 120 forms an inner jar container 122 which is
the blending chamber and contains the contents to be blended. In an example embodiment
illustrated in Figs. 2 and 3, the inner jar wall 120 is connected to the outer jar wall 115 using
a soft low durometer elastomer 124 that helps prevent vibration transfer from the inner jar
wall 120 to the outer jar wall 115 and also acts as a seal as will be further explained. The

outer jar wall 115 is spaced from the inner jar wall 120 by an air gap 116 and the space or air
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gap 116 therebetween forms an outer jar container 117. The outer jar wall 115 is thereby
isolated from the inner jar wall 120 by the air gap 116 and elastomeric materials such as the
elastomer 124 to help suppress and dampen sound transfer from the blending agitator in the
inner jar container 122 to the outer jar wall 115, which vibration transfer is attributed to
regular blending. The inner jar container 122 can be made of a frequency dampening plastic
such as Tritan to further reduce forced vibration transmission. Tritan has a greater absorption
of impact energy as compared to other materials and thus emits less sound. The outer jar
container 117 can likewise be made of Tritan and may be open at the top and/or bottom (not
shown) or, in the embodiment illustrated in Figs. 2 and 3, it may be closed and/or sealed at
the top and/or bottom by a low durometer elastomer such as elastomer 124.

Seals may be used to further isolate the inner jar wall 120 from the outer jar wall 115.
These seals allow for minimum transfer of any forced vibration caused from the rotating
agitator blades at high speeds as well as any contents within the inner jar container 122 that is
being liquefied. The top jar seal 124 creates a layer of insulation between the inner jar wall
120 and the outer jar wall 115 while connecting the two walls to one another. This seal still
allows for an air gap 116 to exist between the inner jar wall 120 and the outer jar wall 115
while sealing off the top of the jar so that no liquids can enter the air buffer area 116. This
top jar seal can be achieved in several different ways. First of all, if the outer jar container
117 is closed at its top end portion by the low durometer elastomer 124, this closure member
124 forms the top jar seal between the inner jar wall 120 and the outer jar wall 115. In this
embodiment, a lid member such as a lid member 112 (Figs. 4A and 4B) will only need to seal
the inner jar container 122 as illustrated in Fig. 2. In another embodiment, a lid member (not
shown) may likewise use a double wall structure similar to jar assembly 110 to further
minimize any vibration transmission caused by the contents striking the inner walls of the

inner jar container 122 during blending. In this embodiment, the lid seals off the inner jar
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container 122 similar to lid member 112 and is mounted to the outer jar wall 115 to create an
airtight seal using an elastomer to seal in the contents and prevent any vibration transition
between the jar assembly 110 and the lid member. The jar assembly 110 may further include
a bottom inner jar seal such as seal 215 illustrated in Fig. 3 which fixes the inner jar wall 120
to the outer jar wall 115 through a vibration-absorbing media while sealing off the bottom of
the jar assembly from any liquids/solids.

As previously explained, if the outer jar container 117 is closed off at its top end
portion as shown in Fig. 2, a lid such as lid 112 member may be used to seal off the inner jar
container 122 as best shown in Fig. 3. In this embodiment as best shown in Figs. 4A and 4B,
the 1id member 112 will include a seal flange 113 for engaging the inner jar wall 120 and
sealing off the inner jar container 122 as a closed chamber. The thickness of seal flange 113
has been increased to provide additional cushioning to the lid member so as to minimize any
sound transfer and is preferably made of a soft durometer elastomer which provides the
necessary flexure to create a temporary seal with the inner container 122. Since the outer jar
container is already sealed off from the inner jar container using a soft durometer elastomer
124 at its at least top portion, the jar assembly 110 is completely sealed and closed off for
operational use. In this regard, the lid member 112 includes an outer flange member or outer
shell 114 which overlaps the air gap 116 and the elastomer 124 and provides the lid rigidity
and an outer shell. In addition, the seal flange 113 can be over molded onto the outer flange
member 114 as illustrated in Fig. 4B. A user can remove the lid member 112 by opening one
of the corner tabs 118.

Where the top portion of the outer jar container 117 is left open, the lid member will
need to seal off both the inner jar container 122 and the outer jar container 117. In this
embodiment (not shown), the lid member may use a similar double wall structure as the jar

assembly 110 to seal off the inner jar container 122 and the outer jar container 117 as well as

10
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to further help reduce noise. In this embodiment, the lid member mounts to both the inner jar
wall 120 and the outer jar wall 115 and will include an inner seal flange similar to seal flange
113 and an outer seal flange which will overlap the outer jar wall 115 to create an airtight seal
therebetween.

As can be seen in the cross-sectional view of the jar assembly 110 in Fig. 3, the inner
jar wall 120 may include inner jar threads 205 which threadedly engage with an inner jar
attachment collar 210. The collar 210 includes the agitator blade assembly 220 and allows
the agitator assembly 220 to be mounted and attached to the inner jar container 122. The
collar 210 creates a seal between the inner jar wall 120 and the inner jar bottom seal 215 to
prevent contents of the inner jar container 122 from running out the bottom of the inner
container 122. This also creates a waterproof bottom seal so that liquid can be placed in the
inner jar container 122 without running out from the bottom of the agitator assembly 220.

The agitator blade assembly 220 includes one or more blades 225 attached to an
agitator shaft 230. The blades 225 rotate at high speed to chop and crush any contents
inserted into the inner jar container 122. The agitator shaft 230 is rotatable within a set of
one or more agitator ball bearings 235 and an agitator bushing 240 which maintain the
concentricity of the agitator shaft 230. The agitator bearings 235 locate the agitator shaft 230
and help to minimize any tolerances from assembly. The bushing 240 fastens and seals in the
bearing assembly 235 into the bearing compartment of the agitator assembly. The agitator
bearings 235 and bushing 240 therefore help to lower vibration of the agitator shaft 230, but
still allow free and easy rotation of the agitator shaft 230 at high RPM. At the bottom of the
agitator shaft 230 is a female coupling 245, which couples to male coupling 250 of the base
105. The agitator shaft 230 connects the blades 225 mounted on the top portion of the

agitator shaft to the base motor shaft 340 through the female coupling 245 as will be
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hereinafter explained. The agitator shaft 230 concentricity is maintained through the tight
tolerances with the bearings 235 to again minimize vibration.

The female coupling 245 as best illustrated in Figs. 10A and 10B couples the motor
shaft 340 (Figs. 3 and 5) to the agitator shaft 230. The female coupling 245 is made of both a
steel or metal inner member 246 having a plurality of cavities 247 as best illustrated in Fig.
10A for mating with the male base coupling 250 as will be hereinafter explained. The inner
metal member 246 may also include a soft elastomer over mold (not shown). The elastomer
over mold on top of the inner metal member further prevents vibrational transfer between the
base motor 310 and the agitator assembly 220. The female coupling 245 allows for the
removal of the entire jar assembly 110 from the base housing 105 as well as the agitator shaft
230 from the motor 310. The top portion of the female jar coupling 245 as best illustrated in
Fig. 10B includes an opening 248 for receiving and holding the agitator shaft 230.

The base assembly 105 is best seen in Fig. 5 which illustrates a cross-sectional view
inside the base assembly taken from side to side. A male coupling 250 is fixed to the top
portion of the base housing 105 and is cooperatively engageable with the female jar coupling
245 so as to couple the motor shaft 340 to the agitator shaft 230 to transfer the rotation of the
motor 310 to the agitator shaft 230 and blades 225. The male base coupling is best illustrated
in Figs. 11A and 11B. Like the female coupling 245, the male coupling 250 may likewise
include a steel or metal inner core 251, a metal drive portion 252 and an over molded soft
elastomer 253 to help absorb vibration or coupling misalignment. The male inner core
member 251 includes a plurality of projections 254 for mating with and being received by the
corresponding cavities 247 associated with the female jar coupling 245. The over molded
soft elastomer 253 can completely or partially cover the inner core member 251 and, in any
event, should at least cover the projections 254 and the spaces therebetween, thereby

providing an electrical isolation between the motor 310 and the jar environment. The over
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molded elastomer also dampens the interface between the male and female coupling. A
rubber isolation member (not shown) may also be placed between the male inner core
member 251 and the metal drive portion 252 to further dampen the interface between the
connecting members. The metal drive portion 252 includes an opening 255 for receiving the
motor shaft 340.

The male coupling 250 of the base assembly 105 is driven by the motor 310, which in
turn drives the female coupling 245 to cause rotation of the agitator blade assembly 220. The
coupling between the male coupling 250 and the female coupling 245 provides a removable
connection between the base assembly 105 and its rotating motor 310, and the agitator blade
assembly 220 of the jar assembly 110. Prior art couplings created a large component of
overall system noise. Most prior art couplings use a loose-fitting drive system that includes a
metal square male/female connector. This resulted in large tolerances between the
connecting metal parts to accommodate for alignment issues between the jar female coupling
and the base male coupling pin. These large tolerances meant an imbalance between the two
mating parts, which created one of the largest sources of noise in the system.

The all metal prior art coupling of the base assembly to the mixing container has been
changed to a larger, over-molded coupling 245/250 to again further reduce and suppress noise
from the prior art appliances. In an example embodiment, the coupling 245/250 has a
plurality of teeth or projections 254 on the male base side 250 of the coupling that engage the
female jar side 245 of the coupling as explained above. The coupling 245/250 has a larger
outer diameter than prior art couplings to allow for a more stable engagement between the
coupling pieces 245/250. Both axial and rotational stability is provided by the two mating
pieces of the coupling 245/250. The new “teeth” coupling 245/250, while having a metal
base includes an over molded feature at least on the male base coupling that allows for a

softer elastomer to be used that is both more forgiving of any vibrations emitted from the
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agitator blade assembly 220 or motor 310, and creates tighter tolerances. This helps to
eliminate coupling noise.

In addition, by using spaced agitator bearings 235, the agitator shaft 230 is balanced
with tight tolerances between the shaft 230 and the bearings 235. Prior art bearings inside the
blade assembly 220 were stacked very close together. This meant that the top of the agitator
shaft 230 could wobble slightly and create a vibration noise at high frequencies. As shown in
Figs. 3 and 5, a space is now provided between the bearings 235 to allow for additional
stability of the shaft 230 and thus the rotating agitator blades 225. The blade assembly 220
may be assembled together at very low temperatures and then allowed to expand to room
temperature as assembled. This helps with proper vertical alignment of both the agitator shaft
230 and the agitator bearings 235.

Motor 310 may be an electric reversible motor having armature windings 315 and
motor coil windings 320. The armature windings 315 are wound to induce an
electromagnetic current that is opposite to the current produced in motor coil windings 320
on opposite sides. The armature elements are the rotational elements located inside of a
rotational magnetic field that causes the armature to rotate about its central axis. This
provides the rotational movement and torque of the motor 310 about the central axis to
transfer rotational movement to the cutting agitator blades 225 for blending. Since the motor
310 is reversible, the magnetic field can be reversed to produce agitator blade rotation both in
a forward and reversible direction. A stator 325, which may in an example embodiment be
an eighteen bar element, transfers the AC current from the inputted wall current to the
different windings inside the armature windings 315. This creates different electromagnetic
fields that attract those opposite fields in the motor coil windings 320. Motor brushes 330
transfer current to and from the stator 325, and are located at a precise phase angle by a motor

brush holder 335.
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An armature shaft 340 is positioned along the rotational axis of the motor 310 such
that rotation of the armature windings 315 causes rotation of the shaft 340. The shaft 340 is,
in turn, connected to the male coupling 250 of the base assembly 105 for rotation thereof. As
noted above, coupling between the male coupling 250 of the base assembly 105 and the
female coupling 245 of the agitator blade assembly 220 allows the motor 310 to rotate the
blade assembly 220 during blending or processing. Top motor bushing 342A and bottom
motor bushing 342B located the armature shaft 340 and allow the shaft 340 to rotate freely
therein.

An isolation coupling 345 and Hall Effect sensor 350 may be positioned along the
armature shaft 340. The isolation coupling 345 may be made of a rubber material or the like,
and helps to ensure that current is not transferred between the motor shaft 340 and the
agitator shaft 230. The Hall Effect sensor 350 is preferably a magnetic rotational sensor that
counts revolutions per minute (RPM). Every 360 degree rotation of the magnet represents 1
RPM as sensed by the sensor 350 once the magnet passes its magnetic field.

The motor 310 is supported on floating motor mounts 355 that attach to and extend
from the top motor mount bracket 360 and the muffler assembly 375 as best illustrated in
Figs. 12A, 12B, 13 and 14 as will be hereinafter explained. In an example embodiment, there
may be four floating motor mounts 355, although other numbers are envisioned. The motor
310 “floats” on the floating motor mounts 355 which allow for some horizontal movement
but limit vertical movement of the motor 310. The motor 310 mounts to a top motor
mounting bracket 360 and a bottom motor mounting bracket 365 as best seen in Fig. 5. The
top motor mounting bracket 360 mounts to the motor 310 at one end thereof to provide
stiffness and rigidity. The top motor mounting bracket 360 also mounts to the floating motor
mounts 355 as best shown in Figs. 12A and 12B, which each floating mount (Figs. 13 and 14)

including a fastener member 356 that registers with a hole 357 (Fig. 12B) in the top motor

15



[0049]

10

15

20

25

WO 2018/195039 PCT/US2018/027908

mounting bracket 360, a flexible annular rubber member 358, and a top metal mount member
359, The top motor mounting bracket 360 also locates the motor shaft 340 through the top
motor bushing 342A. O-rings that may be made of rubber or a similar damping material may
be positioned between the top motor mounting bracket 360 and the floating motor mounts
355 to help prevent vibration transfer therebetween. The bottom motor mounting bracket 365
attaches to the top motor mounting bracket 360 via mounting bracket fasteners 370 and forms
a sort of shell with the top motor mounting bracket 360 that houses the motor 310 and its
components,

Mounting the motor 310 to the top motor mounting bracket 360 through the floating
motor mounts 355 means that the motor 310 is allowed to move or float somewhat
horizontally but not vertically as will be explained. A rubber grommet 361 is positioned over
the top metal mount member 359 of the floating mount 355 and the floating mount 355 with
the rubber grommet 361 is then inserted within the opening 357 formed in the top motor
mounting bracket 360 as best illustrated in Fig. 12B. Since the outside diameter of the hole
or opening 357 in the top motor mounting bracket 360 is slightly larger than the outside
diameter of the rubber grommet 361, a gap 362 is formed between the outside diameter of the
hole 357 and the outside diameter of the rubber grommet 361 as again best illustrated in Fig.
12B. This gap 362 allows for some horizontal movement of the motor due to vibration and
other movement due to the operation of the motor. The fastener member 356 associated with
the floating motor mount 355 is threaded into or otherwise attached to the muffler assembly
375 as again best shown in Fig. 12B thereby attaching the floating motor mount 355 to both
the top motor bracket 360 and the muffler assembly 375 which will be explained later. A
vertical retainer screw 363 is engaged with a corresponding opening 364 associated with the
top metal mount member 359 of the floating motor mount 355 to attach both the mount 355

and its corresponding rubber grommet 361 to the top motor mounting bracket 360. This
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coupling of the floating motor mount 355 to both the top motor bracket 360 and the muffler
assembly 375 accommodates for any coupling misalignment or torque spikes caused during
operation and loading of the electric appliance and contributes significantly to the reduction
in noise as less vibration from the motor 310 is transferred to the base housing 305. Only
natural frequency vibration caused by the motor rotation and friction with the bushings and
brushes remains and this is reduced and suppressed by the muffler assembly 375 described
below.

The base assembly 105 also includes a muffler assembly 375 to help reduce noise
generated by the motor 310 as best illustrated in Fig. 5. The muffler assembly 375 may
include a muffler inner wall 380A and a muffler outer wall 380B. The inner wall 380A
provides an airflow channel around the motor 310, while the outer wall 380B is located at a
spaced distance from the inner wall 380A, such as for example a distance of approximately
about half an inch radially outward from the inner wall 380A. The inner and outer walls
380A, 380B form a muffler chamber 382 therebetween. The inner wall 380A preferably
includes one or more muftler holes 385 to allow sound pressure waves emitted by the motor
310 to pass through the inner wall 380A into the chamber 382 between the inner and outer
walls 380A, 380B. An insulation material 390 such as a sound dampening material may be
placed in the channel or chamber 382 between the inner and outer walls 380A, 380B to help
dampen sound. The insulation material 390 may, in an example embodiment, be made of an
expanded sponge material that traps air particles. Sound waves entering the sound
dampening muffler chamber 382 are reduced and suppressed to further reduce the noise level
of the electric appliance 100.

In addition to reducing the root cause of noise from the motor 310 via the floating
motor mounts 355, the use of the additional muffler assembly 375 reduces the natural

frequency noises that are not eliminated through motor balancing and mounting adjustments.
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Such natural frequencies are emitted from the motor 310 as it rotates as a result of things like:
friction between the motor shaft 340 and the bracket bushings 3424, 342B; electrical whine
caused by current flow; and any slight imbalance in the motor stator 325. Natural sound
frequencies emitted from the motor 310 are generally low (below 1000hz), which can be
attenuated using sound dampening material 390 in the muffler chamber surrounding the
motor 310, The muffler chamber 382 between the muffler inner wall 380A and the muffler
outer wall 380B is a sealed area of low pressure. The motor 310 area is an area of high-
pressure sound waves which pass through the muffler holes 385 into the chamber 382
between the muffler inner wall 380A and the muffler outer wall 380B. The sound pressure
waves are exposed to stagnant air trapped inside the expanded foam/sponge material 390.
This normalizes the pressure waves and can cause a drop of between 6 db to 10 db over a
wide range of frequencies.

A centrifugal fan 395 is also positioned in the lower portion of the base assembly 105
as illustrated in Fig. 5. The centrifugal fan 395 may be powered by the rotation of the motor
310 in the example embodiment illustrated in Fig. 5 as will be further explained and Figs. 6
and 7 illustrate one embodiment of the centrifugal fan 395. Fig. 8 further shows an example
airflow path through the base assembly 105 generated by the centrifugal fan 395. The
centrifugal fan 395 draws air in through one or more intake vents 405 as best illustrated in
Fig. 9, circulates the air over and/or around the motor 310 and other components where the
air picks up heat, and then exits the hot air through a baffle system and through at least one
exhaust vent 410 as will be hereinafter further explained. Fig. 9 illustrates one embodiment
of the bottom portion of the base assembly 105 showing one configuration for the positioning
of the intake vents 405 and the exhaust vent 410, although it is recognized and anticipated

that different numbers and configurations of vents are also envisioned.
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In prior art Systems, a major contributor to overall system noise was the airflow
caused by a fan attached to the motor armature shaft 340 and driven by the motor 310. Such
fans were often stamped metal axial fans that were used for cooling the motor and electronic
boards. Such fans have a relatively high sound level output at a broad spectrum of
frequencies. By replacing an axial fan with a centrifugal fan 395, a longer airflow path is
created as seen in Fig. 8, as the airflow is changed from an axial flow over the motor to
lateral flow through the 90-degree centrifugal fan 395 as illustrated in Fig. 6. Blades 396 of
the fan 395 were designed to move more air at higher pressures, while limiting noise during
rotations of 12000+ RPM (whereas most fans spin at 1200 to 3000 RPM) as will be
hereinafter further explained.

To further limit airflow noise, a so-called torturous airflow path 420 is now created
within the base assembly 105 as best seen in Fig. 8. The airflow path of Fig. 8 has been
optimized for sound reduction while still maintaining maximum airflow over the motor 310
for cooling. The centrifugal fan 395 pulls air into the base assembly 105 through inlet ports
or vents 405 (Figs. 8 and 9) located at the front and sides of the base assembly 105 and
pushes air up almost the entire height of the base assembly 105, then over the top of the
motor 310 and down back over the motor 310 to cool its components as they are heated by
electrical current and friction. This also allows air to flow over the muffler chamber 382
which pulls the air over the entire length of the muffler chamber from top to bottom and thus
over the entire length of the motor 310. The air is then directed vertically downward into the
centrifugal fan 395 as shown in Fig. 8, which fan is driving the airflow of the system, and
then exits laterally at 90 degrees to the fan intake direction as shown in Fig. 8. The air is then
directed over the torturous airflow path 420 where it changes direction multiple times as it
progresses through a path of baffles 415 as best seen in Figs. 5 and 8 that help to lock in some

areas of low pressure where the sound pressure waves can expand before exiting through a
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rear exhaust vent 410. The baffles 415 have areas of low pressure underneath each baffle that
allows for the high pressure sound waves to further expand and reduce noise. Air is then
directed out of the base assembly 105 through exhaust vent 410. This helps to limit the exit
noise of the fan 395 considerably. The air is kept moving through the base assembly 105 by
the centrifugal fan 395.

The centrifugal fan 395 includes a blade design 396 as best illustrated in Fig. 6 which
has been created with a backward blade design with an airfoil profile. This design helps
increase the pressure in the fan needed to circulate the air through the multiple cavity inlets,
across the motor 310, over the tortuous airflow path 420 and through the exit vent 410. A
larger pressure is required to maintain proper airflow over the motor 310 for cooling,

The centrifugal fan 395 intakes air through the central intake area 398 and such air is
then expelled through the blades 396 in a direction which is 90° to the intake direction as best
shown in Fig. 6. This change in direction of the air accelerates the air through the centrifugal
force generated by the fan blades 396. The fan blades are designed to increase the pressure
while still maintaining a steady state airflow velocity.

In the example illustrated in Fig. 6, the fan 395 has a total of 38 fan blades 396 that
intake smaller amounts of air that increase the system airflow pressure. This provides the
airflow with the necessary force to move through the system parts without stalling. The fan
395 includes an opening 399 for coupling to the motor shaft 340. The bottom wall surface
400 of fan 395 as best illustrated in Fig. 7 is flat and solid so as to redirect the incoming
airflow through the fan blades 395 without allowing airflow to escape through the bottom
portion of the fan.

Because the centrifugal fan can pull in air from multiple sides of the base housing 105
and because of its centrifugal operation, the motor 310 can be operated either in a forward or

reverse direction without impacting the airflow through the base housing 105 and over and
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around the motor 310 and its components. The centrifugal fan 395 provides a constant
direction airflow even when the motor 310 is operated in reverse.

In an alternative embodiment, another method to further reduce any airflow noise
caused by the centrifugal fan 395 or an axial fan which is attached to or driven by the motor
310 is to use a detached fan in place of an axial or centrifugal fan driven by the motor 310. A
detached fan is not attached to the shaft 340 of motor 310 but, instead, is independently
driven by a separate DC motor or other power means housed within the base assembly 105.
A detached fan is therefore not driven by the motor 310. Detached fans generally operate at
much lower speeds than the centrifugal fan 395 which is driven by the motor 310. This
creates less airflow noise than an attached centrifugal fan 395. Despite the lower speeds,
detached fans can still generate the same airflow over the motor 310, although they generally
generate less pressure. Thus a less aggressive torturous path 420 can be used to lessen the
amount of pressure needed to move enough air through the system without stalling the
detached fan. When the blender 100 is used for extended periods of time, the detached fan
can cool heat buildup in the motor 310 and electrical components by varying its speed.
Varying speeds can be programmed into the microprocessor and other electronic equipment
housed within the base assembly 105 for operating the various modes of operation associated
with the present appliance 100.

The fan speed associated with a detached fan can be controlled independently of the
speed of the motor 310 based on the amount of cooling that is actually needed in the system.
At lower RPM with a higher load, more current is drawn by the motor 310 and thus more
heat is generated in the motor. However the fan speed on the centrifugal fan 395 which is
attached to and driven by the motor 310 can only spin at the speed the motor is spinning at,
that is, low at lower RPMs. Thus during this condition, more air is needed and a detached fan

can be set or programmed to operate at a higher speed to move more air over the motor 310
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while it is spinning at low speeds under high load. Since detached fans generally operate at
much lower speeds than the centrifugal fan 395, they create less airflow noise and are thus
much quieter than the attached centrifugal fan 395. The detached fan can be either an axial
fan or a centrifugal fan although a centrifugal fan is generally preferred for the reasons
explained above. Varying the speed changes the airflow over the motor 310 to provide the
necessary amount of cooling needed depending upon the operation and load of the motor 310
and these various speeds can be programmed into the microprocessor associated with the
appliance 100 based upon the RPM, temperature and/or work load of the motor 310. Sensors
can be provided to communicate the RPM, temperature and/or load of the motor to the
microprocessot to control the speed of the detached fan.

It is also recognized and anticipated that the present floating motor mount 355, the
muffler assembly 375, the centrifugal fan 395, and the torturous airflow path 420 with or
without the baffles 415 can be used in any electric appliance or any base assembly housing a
motor in order to achieve noise reduction as explained above. It is also recognized and
anticipated that these components can be used individually or in any combination with each
other within any particular base assembly which houses a motor. The present components
and their structure and operation are not limited to a particular electric appliance.

It is also recognized and anticipated that the double wall jar assembly 110 can
likewise be used in any electric appliance where a jar assembly is required, or any other
device which utilizes a jar assembly whether or not the jar assembly includes an agitator
blade assembly such as blade assembly 220 discussed above. Here again, the present double
wall jar assembly 110 can be used with any device which requires a jar assembly, with or
without a motor assembly associated therewith, and the present jar structure is not limited to

an electric appliance.
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Thus, there has been shown and described a noise reduction electric appliance. As is
evident from the foregoing description, certain aspects of the present inventions are not
limited by the particular details of the examples illustrated herein, and it is therefore
contemplated that other modifications, applications, variations, or equivalents thereof, will
occur to those skilled in the art. Many such changes, modifications, variations and other uses
and applications of the present constructions will, however, become apparent to those skilled
in the art after considering the specification and the accompanying drawings. All such
changes, modifications, variations and other uses in applications which do not depart from
the spirit and scope of the present inventions are deemed to be covered by the inventions

which are limited only by the claims which follow.
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Claims

1. An electric appliance comprising:

a base assembly including a base housing;

a motor positioned within the base housing; and

at least one floating motor mount coupled to the motor, said at least one floating
motor mount allowing for horizontal movement of the motor relative to the based housing but

preventing vertical movement of the motor relative to the base housing.

2. The electric appliance defined in claim 1 including top and bottom motor mounting
brackets attachable to the motor, the top motor mounting bracket being further attachable to

the at least one floating motor mount.

3. The electric appliance defined in claim 2 including a flexible member positioned in
association with the at least one floating motor mount and wherein the top motor mounting
bracket includes an opening, the flexible member having an outer diameter less than the outer
diameter of the opening, the flexible member and at least a portion of said at least one
floating motor mount being positionable within the opening in said top motor mounting

bracket wherein a gap is formed between said opening and the flexible member.

4, The electric appliance defined in claim 1 including a muffler assembly at least
partially surrounding the motor within the base assembly, the muffler assembly including an
inner muffler wall having a plurality of throughholes extending therethrough, and an outer

muffler wall spaced from the inner muffler wall forming a muffler chamber therebetween.
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5. The electric appliance defined in claim 4 wherein the muffler chamber includes a

sound dampening material.

6. The electric appliance defined in claim 1 including a fan positioned within the base
housing for circulating air along a path through the base housing and at least partially around

the motor.,

7. The electric appliance defined in claim 6 wherein the airflow path through the base

housing includes a plurality of baffles positioned within at least a portion of the airflow path.

8. The electric appliance defined in claim 1 including a jar assembly selectively

engageable with the base assembly.

9. The electric appliance defined in claim 8 wherein the jar assembly includes an inner
jar wall forming an inner jar container, an outer jar wall spaced outwardly from the inner jar

wall forming an air gap therebetween, the air gap forming an outer jar container.

10.  The electric appliance defined in claim 9 wherein the inner jar container includes an
agitator blade assembly, the agitator blade assembly including an agitator shaft for
connection to the motor in the base assembly, said agitator blade assembly including one or
more blades extending from a top portion of the agitator shaft within the inner jar container,
one or more agitator bearings positioned along said shaft to permit rotation of the shaft while
preventing radial movement thereof, and a female coupling connected to a bottom portion of

the agitator shaft.
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11.  The electric appliance defined in claim 10 wherein the base assembly includes a male
coupling, said male coupling being attachable to the motor shaft in said base assembly, the
female coupling being engageable with the male coupling for allowing the motor in the base

assembly to drive the agitator blade assembly.

12.  An electric appliance comprising:

a base; and

a jar assembly for selective engagement with the base, said jar assembly including an
inner jar wall forming an inner jar container and an outer jar wall spaced outwardly from the

inner jar wall forming an air gap therebetween, said air gap forming an outer jar container.

13.  The electric appliance defined in claim 12 including an elastomeric material

connecting the inner jar wall with the outer jar wall.

14.  The electric appliance defined in claim 12 including an agitator blade assembly
selectively sealable with a bottom portion of the inner jar container, said agitator blade
assembly including a shaft, and one or more blades extending from a top portion of the shaft

within the inner jar container.

15.  The electric appliance defined in claim 14 including one or more agitator beatings
positioned in spaced apart relationship along the agitator shaft to permit rotation of the

agitator shaft while preventing radial movement thereof.

16.  The electric appliance defined in claim 14 including a female coupling connected to

the agitator shaft, the base including a motor having a motor shaft, a male coupling connected
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to the motor shaft, the male coupling being engageable with the female coupling for rotating
the agitator blade assembly when the female coupling is engaged with the male coupling and

the motor is activated.

17.  An electric appliance comprising:

a base assembly having a base housing;

a motor positioned within the base housing; and

a muffler assembly at least partially surrounding the motor within the base assembly,
the muffler assembly including an inner muffler wall having a plurality of throughholes
extending therethrough, and an outer muffler wall spaced from the inner muffler wall forming

a muffler chamber therebetween.

18.  The electric appliance defined in claim 17 wherein the muffler chamber includes a

sound dampening material.

19.  The electric appliance defined in claim 17 including a fan positioned within the base

housing for circulating air along a path through the base housing and at least partially around

the motor.

20.  The electric appliance defined in claim 19 wherein the airflow path through the base

housing includes a plurality of baffles positioned within at least a portion of the airflow path.
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