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ABSTRACT
The present invention provides a vortex motion paint mixing machine having a paint

container holder spinning about its own axis and orbiting about a second axis positioned at
an angle to the container spin axis that has a paint mixing assembly pivotally connected to a
base, one or more viscoelastic polymer dampers and a control arm. Another embodiment of
the invention 1s a method of damping vibration in a paint mixing machine for mixing paint in
cylindrical or non-cylindrical containers that includes the steps of: a) providing a receptacle
for receiving one of a cylindrical or a non-cylindrical paint container on a mixing assembly;
b) pivotally mount the mixing assembly on a base; ¢) providing one or more viscoelastic
vibration dampers between the mixing assembly and the base; d) connecting the mixing
assembly and the base with a control arm; e) rotating a paint container in the receptacle in a
spinning motion about an axis of the receptacle and in an orbiting motion about an axis
separate from the axis of the receptacle; and f) damping vibration between the mixing
assembly and the base such that vibration in the base caused by the rotating paint container is

reduced by the viscoelastic vibration damper.



CA 02582745 2007-03-21

VORTEX MOTION PAINT MIXING MACHINE
[001] The present invention relates to the field of paint mixing, particularly machines for

mixing paint in retail-sized one gallon containers, most particularly to those machines which

spin and revolve the paint container on more than one axis.

BACKGROUND OF THE INVENTION
[002] In the past, paint has been uniformly sold in the United States at the retail level in one

gallon cylindrical cans or containers. Certain prior art paint mixers were designed for mixing
custom colors of paint in these one gallon cylindrical containers, using both revolving (of
orbital) and spinning motion with the cylindrical container held at an angle during paint
mixing operation. Recently paint has become availabie In a square or rectangular shaped
polymer container which has a handle molded integrally into one corner of the container for
the painter's convenience in pouring paint from the container. This new design of paint
container results in a significant imbalance (because, in part, of the void created with the

molded handle) when the paint container is subject to the orbital and spinning motion

desirable for paint mixing.

[003] When prior paint art mixers were attempted to be used with a rectangular shaped paint
container, unacceptable vibration resulted. Imbalance in prior art paint mixers that manitests
itself in vibration of the mixer, sometimes resulting in the mixer “walking” or moving
laterally across the surface upon which it was supported. Such walking 1s undesirable,
particularly when the mixer is located on a surface elevated above a floor, as for example,

when the mixer is “stacked” on top of other equipment, placed on a countertop, or placed in

stand.

SUMMARY OF THE INVENTION
[004] The present invention provides an improved performance for vortex mixers by
decoupling the vibrations caused by imbalance from the frame of the mixer and stops the
mixer from “walking.” The present invention is useful to mix paint in containers having a

base or bottom and corresponding sidewalls that are configured to be square, rectangular or
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non-cylindrical shaped while still retaining the ability to mix paint that is in traditional
cylindrical metal or plastic paint cans or containers. This invention overcomes the
unacceptable vibration observed during the orbital and spinning motion desirably used to mix

paint in a vortex mixer when square, rectangular or other non-cylindrical shaped containers

are used in conventional mixers.

[005] One embodiment of the invention is a vortex motion paint mixing machine having a
paint container holder spinning about its own axis and orbiting about a second axis
positioned at an angle to the container spin axis that has a paint mixing assembly pivotally
connected to a base, one or more viscoelastic polymer dampers between the paint mixing

assembly and the base, and a control arm connecting the paint mixing assembly to the base.

[006] Another embodiment of the invention is a method of damping vibration in a paint
mixing machine for mixing paint in cylindrical or non-cylindrical containers. This method
includes the steps of: a) providing a receptacle for receiving one of a cylindrical or a non-
cylindrical paint container on a mixing assembly; b) pivotally mount the mixing assembly on
a base; ¢) providing one or more viscoelastic vibration dampers between the mixing
assembly and the base; d) connecting the mixing assembly and the base with a control arm;
¢) rotating a paint container in the receptacle in a spinning motion about an axis of the
receptacle and in an orbiting motion about an axis separate from the axis of the receptacle;
and f) damping vibration between the mixing assembly and the base such that vibration in

the base caused by the rotating paint container is reduced by the viscoelastic vibration

damper.

BRIEF DESCRIPTION OF THE DRAWINGS
[007] Figure 1 is a perspective view of an embodiment of a vortex mixer of the present
Invention.
[008] Figure 2 is a side view of the vortex mixer of Figure 1.

[009] Figure 3 is a front view of the vortex mixer of Figure 1.

[010] Figure 4 is a side cross sectional view of the vortex mixer of Figure 2.
S
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[011] Figure 5 is an exploded view of the vortex mixer of Figure 1.

[012] Figure 6 is an exploded perspective view of an embodiment of a base, control arm and
pivot mount of the mixer of Figure 1.

[013] Figure 7 is a side view of the base of Figure 6.

[014] Figure 8 is a front view of the base, control arm and pivot mount of Figure 6.

[015] Figure 9 is a perspective view of an embodiment of a mixing assembly ot Figure 1.
[016] Figure 10 is a side view of the mixing assembly of Figure 9.

[017] Figure 11 is a front view of the mixing assembly of Figure 9.

[018] Figure 12 is a simplified schematic of an embodiment of a drive mechanism in vortex
mixer illustrating a first rotational axis and a second rotational axis of the vortex mixer.
[019] Figure 13 is a perspective view of a square paint container.

[020] Figure 14 is an exploded view of an embodiment of a paint container holder.

[021] Figure 15 is a top view of the paint container holder ot Figure 14.

[022] Figure 16 is an exploded view of a subassembly of the mixing assembly of Figure 5

illustrating a vibration damper.

DETAILED DESCRIPTION
Vortex Mixer
[023] Referring to the figures, and particularly to FIGS. 1 to 5, a paint mixing machine or
vortex mixer 20 according to the present invention is illustrated. It is to be understood that an
enclosure is customarily provided to surround and fully enclose the vortex mixer 20.

Although the enclosure is not illustrated in the figures, a common enclosure has an access

door to allow a user to insert and remove a paint container for mixing, and the enclosure also

includes a door interlock switch and a timer.

[024] Overall, vortex mixer 20 has a base supported by a plurality of feet and a control arm

attached or connected to both the base and mixing assembly. The mixing frame is connected

to the base by a pivotal mount and is supported on the base by a vibration damper.
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[025] The illustrated components of vortex mixer 20 include a base 30, a control arm 40, a

mixing assembly 50 pivotally mounted on the base, and a vibration damper 300 between the
mixing assembly and the base (particularly illustrated in FIGS. 4 and 5). The mixing
assembly further includes a subframe 52, a motor 54 and drive mechanism subassembly,

described 1n detail below, a paint container holder subassembly 56 and a counterweight 58.

[026] Vortex mixer 20 rotates a paint container 22 about a first axis that is a central axis of
the paint container holder, and revolves or orbits paint container 22 about a second axis.
These two rotational axes are schematically illustrated in FIG. 12. The paint container may
be a conventional one gallon cylindrical paint can (illustrated in FIGS. 9-11) or it may be a
rectangular or square shaped paint container 22, illustrated separately in FIG. 13. Vortex
mixer 20 has a paint container holder subassembly 56 (particularly illustrated in an exploded
view 1n FIG. 14). Paint container holder 56 1s arranged to be able to hold either a

conventional cylindrical one gallon paint container or a square or rectangular shaped paint
container 22. It 1s to be understood that other forms of the holder may be used to
accommodate other shapes or forms of paint containers, while still retaining the ability to
mix cylindrical paint containers. Further, the holder may also be used with an adaptor that

will hold other sizes of paint containers such as pint, quart or liter paint containers.

[027] FIGS. 2 and 3 particularly illustrate additional components of the mixing assembly.
Paint container holder 56 is rotationally mounted to an angled mounting arm 210. Angled
mounting arm 210 supports shaft 220 and revolving planetary gear 230. Further, angled
mounting arm 210 is rotationally mounted to shaft 240 that extends through sun or fixed
planetary gear 250. In use, angled mounting arm 210 together with revolving planetary gear
230 are rotated about shaft 240. This rotation causes the planetary gear 230 to rotate or spin
paint container holder 56 on shaft 220. FIGS. 2 and 3 also illustrate counterweight 58 that 1s

attached to angled mounting arm 210 by two parallel counterweight arms 260a and 260b. In

addition, FIGS. 2 and 3 illustrate pivotal mount 270 that attaches the mixing assembly to the

base.
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[028] The cross sectional view of FIG. 4, taken along section line A-A n FIG. 3, provides

additional detail of an embodiment of a drive mechanism in a vortex mixer including drive
pulley 280 attached to motor 54 and driven pulley 290 attached to shatt 240. The cross
sectional view of FIG. 4 also illustrates shaft 240 being attached to angled mounting arm 210
and extending through sun gear 250. It 1s understood that a drive belt, not illustrated, would
be used to couple or connect drive pulley 280 and driven pulley 280. The cross sectional

view of FIG. 4 also illustrates pivotal mount 270 that attaches the mixing assembly 50 to

base 30 so that the motion of the mixing assembly is free to pivot about this attachment point
subject to the damping of vibration damping ring 300 and motion limits provided by control

arm 40.

[029] The exploded view of FIG. 5 is an embodiment of the invention that 1llustrates the
arrangement of the major assemblies or components of the vortex mixer 20 to each other.
Mixing assembly 50 is attached to subframe 52 using conventional fasteners. Subframe 52
may be weighted with added mass or weights, such as the multiple flat plates 60 illustrated in
FIG. 1, as needed to enhance the vibrational damping of the mixing assembly or,
alternatively, the subframe may be a cast component that is cast to be at a desired,
predetermined weight. Subframe 52 rests on the damping ring 300 that is fitted between the
subframe 52 and the base 30. The mixing assembly 50 with subframe 52 is also pivotally

connected to the base 30 with pivotal mount 270.

Base, Control Arm and Pivot Mount
[030] Referring now to FIGS. 6, 7 and 8, a perspective, front and side views of the base 30,

control arm 40 and pivotal support 270 are illustrated. Base 30 is formed of sheet metal or

other rigid material with edges 34 and 36 formed at 90 degrees and preferably extending up

from the upper surface of a planar portion 38 of base 30. In addition, planar portion 38 has
apertures for mounting feet 32, and apertures for mounting the pivotal support, vibration
damper and control arm. Other configurations of and materials used for the base 30 would be
apparent to those skilled in the art. In general, configurations and materials that facilitate

mounting of the enclosure or shroud that covers the mixer are suitable.
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[031] Control arm 40 is a rigid flat bar that is attached to base 30 with a first resilient
bushing or connector 42 and is attached to subframe 52 at frame extension 55 with second
resilient bushing or connector 44. The control arm 40 restricts the yaw or twisting motion ot
the mix assembly during both start up and shut down of the rotation of the paint container
holder. The bushings 42 and 44 do not significantly restrict or inhibit other motions of the
mixing assembly relative to the base during use, such as side-to-side rocking or front-to-back
tipping of the mixing assembly. Although FIGS 6, 7 and 8 illustrate an embodiment using a
least one control arm, alternative embodiments may include one or more control arms that

function to restrict the yaw or twisting motion of the mix assembly during both start up and

shut down.

[032] Further, FIGS. 7-9 illustrate one embodiment of a pivotal mount 270. Other
variations for the pivoting support would be apparent to the skilled artisan. Referring now to
FIGS. 7-9, the pivoting mount 270 attaches or connects the mixing assembly to the base. A
first metal mounting structure or flange 271 is located peripherally of an elastomer element
272 with the first metal mounting structure or flange suitable attached, bonded or fixed to the
elastomer element. A second metal mounting structure or second flange 273 1s located
centrally of the elastomer element 272. An insert 274 is received in the second mounting
structure or flange 273 and secured to the elastomer using a machine screw 275 that 1s

illustrated in the cross sectional view of FIG. 4. Insert 274 is secured to a the second tlange

273 by welding or other conventional fasteners. When assembled, the first flange is mounted
to the base and the second flange 273 is mounted to the mixing assembly subframe 52 by
four bolts in such a manner that vibration damper 300 is fitted between the adjacent surtaces
of the mixing assembly subframe and the base. Alternative bolt configurations and mounting
patterns as well as alternative fasteners such as suitable rivets or studs, for example, would

be suitable for connecting the mixing assembly subframe and the base.
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Mixing Assembly
[033] FIGS. 9-11 further illustrate an embodiment of a mixing assembly 50 of the present

invention. In this illustrated embodiment, a conventional cylindrical paint container is held 1n

the paint container holder.

Drive Mechanism

[034] Mixing assembly 50 supports a driving mechanism 100 for the vortex mixer 20.
Referring to the schematic illustration of FIG. 12, driving mechanism 100 includes an
electric motor 54 having an output shaft 281, a drive pulley 280, a drive belt 282 (illustrated
in phantom), a driven pulley 290 and a driven shaft 240 rigidly connected to an angled
mounting arm 210. The drive pulley and driven pulley are connected to their respective
shafts using known structures such as set screws and machined key ways or bolts and
washers that are fitted to suitably threaded shafts. In addition, driving mechanism 100
includes a planet gear shaft 220 fitted for rotation in angled mounting arm 210, and carrying
a planet gear 230 and a paint container holder support 242 for rotation therewith. A sun gear
250 surrounds shaft 240 and is fixed to mixing assembly frame 52 such that sun gear 250
does not rotate, it being understood that shaft 240 is fitted for rotation with respect to sun
gear 250. In operation, motor 54 rotates shaft 240 via pulleys 280 and 290 and belt 232,
turning angled mounting arm 210 with shaft 240. Because of the interengagement of sun gear
250 and planet gear 230, shaft 220 will spin around on its own axis aligned with an axis of
the paint container along reference line 221while at the same time revolving or orbiting

around shaft 240 with an axis of rotation along reterence line 241.

Paint Container Holder or Receptacle
[035] A paint container 22 with a polygonal shape, generally a square or rectangular body,
400, with a threaded lid 402 is illustrated in FIG. 13. One corner of square container 22 has a

handle 404 integrally formed therein forming an aperture or void 406. Because of handle 404
and aperture 406, container 22 does not have a symmetrically distributed inertia with respect
to the central axis 221 of container 22. Because of this eccentric inertial load, when container

22 (full of paint) is mixed using vortex mixer 20, an unbalanced load will occur, which, 1t not

e
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dampened or unchecked, will cause severe motion or vibration that may be sufficient to

cause the vortex mixer 20 to "walk" or move laterally on the surface on which it rests.

[036] FIGS. 14 and 15 illustrate details of an embodiment of a paint container holder
subassembly 56. In this embodiment, holder subassembly 56 has a pair of sheet metal sides
500 and 502 that are welded together along seams 504 to form a unitary assembly 510. The
sides of the container holder may be appropriately stiffened using ribs formed in the sheet
metal or other stiffening structures that are not illustrated in FIGS 14 and 15. A lower plate
512 1s also welded to the assembly 510. A pair of spring tabs 520 are secured to unitary
assembly 510 using washers 522 and locknuts 524 received on threaded bosses 526. Spring
tabs 520 receive the wire bail when a cylindrical paint container is placed in holder 56, to
prevent the paint container from slipping within the holder when it spins about axis 221. In
some embodiments, a thin elastomeric or rubber pad i1s adhered to an outer surface of the
spring tabs in order to dampen vibration and reduce the noise associated with the operation
of the mixer. Holder subassembly 56 is secured to the paint container holder support 225
(1llustrated in FIGS. 2 and 4) using screws 530. In FIG. 15, the rectangular or square paint
container 22 1s shown in solid lines, and a cylindrical paint container 23 is shown in chain
lines. The wire bail 25 of the cylindrical paint container 23 is held by clips 520 to locate the
top of paint container 23. Four upturned edges 550 formed in lower plate 512 locate the
bottom of paint container 23. When the cylindrical paint container is located by clips 512 and
edges 550, the paint container will be positioned in holder 56 so that the center of gravity or

center of mass of the cylindrical container 23 is at axis 221. Axis 221 is coincident with a

center of geometry for the rectangular paint container 22. However, it is to be understood
that a center of gravity for the non-cylindrical paint container 22 is not located at axis 221.

The offset between the center of gravity and center of geometry of container 22 arises

because of the void 406 created by handle 404 in container 22. Container 22 rests on top of
edges 550, and 1s positioned within holder 56 by contact between the holder 56 and container
22 at their respective corners, to maintain alignment of container 22 in holder 56. The handle

404 of container 22 may be placed in any of the corners of holder 550 (for example, corner

-
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560), and the vibration damping systems of the present invention will compensate for the

eccentric load occasioned by container 22.

Vibration Damper

[037] The present invention overcomes excessive vibration and base movement or
“walking” by reducing the amount of vibration transmitted from the paint container 22 back
through driving mechanism 100 to the base 30 and exterior of vortex mixer 20. This result 1s
accomplished because vortex mixer 20 has a vibration damper 300 preferably in the form of
an annular member or ring made from commercially available viscoelastic polymeric
material. In the practice of the present invention, it has been found desirable to use a ring
having about a 60 durometer (shore about 00) material but it is to be understood that other
geometries and durometers for vibration damper 300 may be used in the practice of the
present invention. Furthermore, various shapes for one or more dampers or damper elements
may be used. A ring having dimensions of about one inch thickness, about 5 inches OD, and
about 3.1 inches ID has been found to be suitable in selected embodiments of the invention.
Those skilled in the art will recognize that other structures or materials such as suitable
springs or hydraulic components would provide vibration reduction similar to that provided

by the viscoelastic polymeric material described above.

[038] In all embodiments or alternatives, the vibration damper is located between a mixing
frame assembly 50 and a base 30 of the vortex mixer 20. The vibration damper 300 acts as
an energy absorber when the mixing frame assembly 50 pivots with respect to the base 30

and deforms the damper. The vibration damper element or elements may be arranged
anywhere between the mixing frame assembly and the base, while still remaining within the
scope of the present invention. Preferably, the mixing assembly subframe assembly 52 has a
generally planar support surface and the base 30 also has a generally planar surface, so that

the vibration damper is suitable located between the generally planar support surface of the

mixing assembly subframe 52 and the base 30.
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[039] In some embodiments, vibration damper 300 extends substantially completely around
the pivot mount 270. In alternative embodiments the vibration damper may extend only
partially around the pivot mount. A further embodiment of the present invention 1s to have at
least one and preferably a plurality of vibration damper elements located at one or more

predetermined distances (or, equivalently, at a predetermined effective radius) from the pivot

mount.

[040] It has also been found suitable to provide a predetermined preload for the vibration
damper, to obtain more effective or efficient use of the viscoelastic material forming the
vibration damper. It is also to be recognized that the viscoelastic material of the vibration
damper will act as a spring in addition to acting as an energy absorber, and the spring etfect
of viscoelastic material must be taken into account in the design and construction of the
rotation system of the present invention. In one embodiment of the present invention with a
mixing frame assembly having a weight of approximately 70 pounds (without a paint
container), a total preload on the vibration damper to deform the damper about 1/16 to 1/8
inch has been found desirable, resulting in sufficient deformation (which may be, but need
not be, in the form of compression) of the vibration damper to achieve the desired spring
action. It is to be understood to be within the scope of the present invention to have
alternative deformation of the vibration damper (other than compression), such as tension or

shear or a combination thereof depending on the particular mechanical characteristics ot a
suitable vibration damper. However, in a preferred embodiment, the preload is achieved by
applying a compressive load across the pivoting mount 270. In another aspect, the
predetermined preload may be chosen (additionally or alternatively) to be an amount

sufficient to provide a sufficient degree of leveling for the mixing frame assembly when it 1s

at rest.

Vibration Control

[041] Another aspect of the present invention improves machine isolation by decreasing

machine resonance frequencies in the 3 rotational degrees of freedom (DOF) (rotation around

three mutually orthogonal X, y, and z axes). The resonance frequency or frequencies are
- 10 -
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decreased to a point substantially less than the driving frequencies which correspond to the

rotational velocities of the spin and orbit motions. It has been found that reducing the

resonance frequency to be less than or equal to 1/ V2 times the lowest driving frequency or

approximately 0.7 times the lowest driving frequency is desirable.

[042] In connection with the present invention, it has been determined that it is desirable to
1solate the rotational DOF, while the translational DOF can be ignored (or positively
restrained). Using a pivotal mount or support to allow rotational movement between a base
of the machine and a mixing frame assembly carrying the rotating and revolving paint
container holder, but restricting translation between the mixing frame assembly and the base,
allows sufficient stability when loading paint containers into the vortex mixer’s paint

container holder.

[043] To reduce unwanted motion of vortex mixer 20, it is desirable to increase isolation of
intermittent loads from the base 30. Factors that affect vibration transmission include: the
natural frequency of the system, the magnitude of the forcing frequency, and the rate of the
forcing frequency. The natural frequency of the system is determined by the mass of the
system, and the spring rate of the vibration damper. The magnitude of the forcing frequency
1s a function of the mass of the filled paint container and the speed at which it spins about
axis 221 and the speed at which it orbits axis 241. The rate of the forcing frequency is equal

to the lower of the spin and orbit speeds. The vortex mixer 20 suited for the practice of the

present invention has an orbit speed which is lower than the spin speed. Common practice to
achieve 80% vibration isolation is to keep the frequency ratio equal to or greater than 2.5.

The frequency ratio (FR) equals the forcing frequency (f5) divided by the natural frequency
of the system ({,).

FR={y/t, (1)

In the present invention, it is desirable to use the spin and orbit speeds that have been

effective for mixing paint in cylindrical containers. Hence the forcing frequency (in Hertz)
-11 -
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will be where the speed in RPM is divided by 60 to convert from minutes to seconds.

f—=RPM/60 (2)

To get 80% isolation (20% transmissibility, T), the natural frequency will need to be:

f =f/[1/(1/T+1)]"* or f,=f#2.45 for T=20% (3)

This gives a desired natural frequency based on the orbit speed of the vortex mixer 20. In
order to reduce the natural frequency of the system, either the mass of the system must be

increased or the spring rate of the vibration damper must be reduced, or both.

The desired static deflection in inches is given by

d:=9.8/(f.)* (4)

The spring rate for the system is given by

Ksys=W/ ds (5 )

where W is the weight in pounds and d.sub.s is the system deflection in inches.

Method Using the Vortex Mixer

[044] Another embodiment of the invention is a method of damping vibration and
movement in a paint mixing machine for mixing paint in cylindrical or non-cylindrical paint
containers. In one embodiment, the method comprising the steps of: a) providing a receptacle
for receiving one of a cylindrical or a non-cylindrical paint container on a mixing assembly;
b) pivotally mount the mixing assembly on a base; c¢) providing one or more viscoelastic
vibration dampers between the mixing assembly and the base; d) connecting the mixing
assembly and the base with a control arm; e) rotating a paint container in the receptacle in a

spinning motion about an axis of the receptacle and in an orbiting motion about an axis

212 -
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separate from the axis of the receptacle; and ) damping vibration between the mixing
assembly and the base such that vibration in the base caused by the rotating paint container is

reduced by the viscoelastic vibration damper.
[045] This invention is not to be taken as limited to all of the details thereof as

modifications and variations thereof may be made without departing from the spirit or scope

of the invention.

- 13 -
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What 1s claimed is:

I. A vortex motion paint mixing machine having a paint container holder spinning about its
own axis and orbiting about a second axis positioned at an angle to the container spin axis
comprising a paint mixing assembly pivotally connected to a base with a pivotal mount and

at least one control arm and having one or more viscoelastic polymer vibration dampers

between the mixing assembly and the base.

2. The paint mixing machine of claim 1 wherein the vibration dampers extend at least

partially circumferentially around a pivotal connection.

3. The paint mixing machine of claim 1 wherein the vibration dampers extend substantially

completely around the pivotal mount.

4. The paint mixing machine of claim 1 wherein the vibration dampers are a ring surrounding

the pivotal mount.

5. The paint mixing machine of claim 1 wherein the vibration dampers comprise at least one

viscoelastic material.

6. The paint mixing machine of claim 1 wherein the vibration dampers comprise different

viscoelastic materials.

7. The paint mixing machine of claim 1 wherein a single control arm is used to restrict yaw

or twisting motion of the paint mix assembly during both start up and shut down.

8. The paint mixing machine of claim 1 wherein the paint mixing assembly further comprises

a paint container holder and a drive mechanism to spin and orbit a paint container.

- 14 -
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9. The paint mixing machine of claim 1 wherein the paint container holder has a non-

cylindrical paint container receiving aperture.

10. The paint mixing machine of claim 1 wherein the paint container holder has a generally

polygonal paint container receiving aperture.

11. The paint mixing machine of claim 1 wherein the paint container holder has a rectangular

Or square container receiving aperture.

12. The paint mixing machine of claim 9 wherein the paint container holder comprises a pair

of spring clips where a portion of the clips are covered with an elastomeric or rubber pad.

13. The paint mixing machine of claims 1 wherein the paint mixing assembly further
comprises a predetermined added mass to alter a natural frequency of the paint mixing

assembly and dampen the vibration of the paint mixing machine.

14. A method of damping vibration and movement in a paint mixing machine for mixing
paint in cylindrical or non-cylindrical containers, the method comprising the steps of:

a) providing a receptacle for receiving one of a cylindrical or a non-cylindrical paint
container on a mixing assembly;

b) pivotally mount the mixing assembly on a base;

¢) providing one or more viscoelastic vibration dampers between the mixing assembly

and the base;
d) connecting the mixing assembly and the base with at least one control arm;

¢) rotating a paint container in the receptacle in a spinning motion about an axis of the

receptacle and in an orbiting motion about an axis separate from the axis of the receptacle;

and

f) damping vibration between the mixing assembly and the base such that vibration in

the base caused by the rotating paint container is reduced by the viscoelastic vibration

dampers.
- 15 -
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15. The method of claim 14 wherein the vibration dampers extend at least partially

circumferentially around a pivotal connection.

16. The method of claim 14 wherein the damper pivoting supports extend substantially

completely around a pivotal connection.

17. The method of claim 14 wherein the vibration dampers are a ring surrounding a pivotal

connection.

18. The method of claim 14 wherein the vibration dampers comprise at least one viscoelastic

material.

19. The method of claim 14 wherein the vibration dampers comprise different viscoelastic

materials.

20. The method of claim 14 wherein a single control arm restricts yaw or twisting motion of

the mix assembly during both start up and shut down.

- 16 -
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