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(57) Abstract: A centritfugal separator, such as a spin dryer that separates wa-
10 ter from wet clothing includes a stationary chamber. A perforated basket is ar-
ranged to spin within the stationary chamber. A DC or AC motor is arranged
below the bottom floor fastened to a mechanical floor. A driveshaft can be
connected to the motor output shaft via a flexible coupling and passes
through the bottom floor and is connected to the basket. A brake disc is oper-
atively fixed to the output shaft, and a brake caliper is fixed to the mechanical
floor to stop the brake disc. A balance ring, having an annular chamber hold -
ing a balance fluid, is mounted to an outside of the basket. The centrifugal
separator can include a cycle controller that can ramp up or down the basket

ss speed and reverse spinning direction of the basket.
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CENTRIFUGAL SEPARATOR

BACKGROUND

This invention relales to a centrifugal separator which uses centrifugal force to
separaie Hiquid from solids. In one embodiment the centrifugal separator is in the form
of a spin dryer for separating water from clothing.

This application is an improvement of previous spin dryers disclosed in UGS, Patl.
Nos. 4,412,390 and 4,742,624, the disclosures of which are incorporated herein by
reference.

Although the spin dryers disclosed in these two patents are well suited for their
intended application, the present inventors have recognized that further improvemenis
can be made.

The present inventors have recognized that the design can be improved (o
further decrease vibration and noise during operation. The present inventors have
recagnized that the design can provide for even smoother operation by further
decreasing the potential for uneven wear on interconnected paris. The present
inventors have recognized that an even safer operating system can be provided with an

improved power shut-off mechanism and an improved braking system.

SUMMARY
The embodiments of the invention disclose a centrifugal separator, such as a
spin dryer for separating waler from objects or wet clothing, such as bathing suils.

Although a spin dryer is described herein, other uses for the centrifugal separalor are
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encompassed by the invention including liquid separators in a laboratory setting or a
manufacturing setting.

Embodiments of the invention provide a centrifugal separator that includes a
stationary chamber. The stationary chamber has a surrounding side wall or walls and a
bottom floor. The housing can also include a mechanical floor below the bottom floor.
A basket is arranged to spin within the stationary chamber. The basket has a
parforated surrcunding sidewall. A motor is arranged below the bottom floor. The
motor has a motor housing and an output shaft.

The motor housing can be fastened 1o the mechanical floor. A driveshaft can be
connected to the output shaft via a flexible coupling and the driveshaft passes through
the botiom floor and is connected {o the basket.

The motor can comprise a DC or AT motor.

A brake disc is operatively fixed to the output shaft, such as being fixed to the
coupler, to rotate therewith, and a brake caliper is fixed to the mechanical fioor. The
caliper has brake shoes that are engagable 10 opposite faces of the brake disc.

A balance ring having an annular chamber holding a balance fluid, can be
mounted to an ouiside of the basket to rotate therewith.

A control panel has a display that includes an indicator that circulates iluminated
signals around a path to indicate the spinning of the baskel.

A fluid dispenser can be controlled by the controller to dispense a fluid, such as a
liquid or gas, for example a fragrance, liquid solution or disinfectant, intermitiently into

the stationary chamber.
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An ultraviolet light inside the stalionary chamber can be conirolied by the
conirolier to intermittently iuminate to stenlize an inside of the chamber.

Fins or blades can be arranged on the bollom of the basket to circulate air inside
the basket.

A moisture sensor can be provided in the stgtionary chamber, in signal-
communication with a machine controlier to control operation of the spin dryer. The
sensor can sense waler droplets received from the spinning basket. For example, the
spin dryer can be operated for different duralions depending on the welness of the
garment.

The centrifugal separator can include a cycle controller and an indicator. The
controfler can start the cycle by locking the lid closed, and the indicator can use an
image o indicate the basket is spinning. The image can move around a continuous
path while the basket is spinning.

The controller can ramp up the speed of the basket during starting and ramp
down the speed during stopping. The controller can spin the basket according 1o a pre-
salected varigtion in basket speed and direction. For example, the controller can
reverse or oscillate the spinning direction, L.e., spinning the basket back and forth in
reverse rotational directions, {o dislodge a jam or to pre-arrange and pre-balance the

load before a spin cycle is started.

The pre-selected variation in basket speed and direction can comprise a user

selected routine.

The controller can spin the basket according to a controlled variation in basket
speed and direction depending on a sensed condition, such as vibralion or moisture.

3
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The controller can spin the basket according to a controlied variation in basket
speed and direction, comprising a routine wherein the basket is brought up o operating
spead through a region of increased basket vibration, and wherein the controller can
vary the spinning speed of the basket through the region at one rale and once past the
region, speed is changed to operating speed at a differeni rate. The region of increased

vibration can be sensed using a vibration sensor or estimated by experimental data.

For example, the controller can increase the spinning speed of the basket
through the region of increased vibration slowly, and once past the region, increase the

speed (o operating speed al a greater rate.

The improved spin dryer utilizes an innovative design which enhances a spin
dryar’s operation, low cost and low maintenancs.

The spin dryer includes an automatic operation cycle which obviales the need o
hold the lid down during the cycle. The spin dryer includes an aulomatic safety lock out
which prevents the opening of the lid until the cycle is complete and the basketis
stationary. The spin drver includes a pre-selected cycle profile and includes visual
feedback of cycle operation.  The spin dryer provides dynamic balancing via a
balancing ring. This reduces vibration and sound during the cycle operation. The spin
dryer provides an electronically operated caliper brake. The brake mode is on by default
until the controller releases the brake for operating the cycle. Advantageously, a

smaller, lighter marine grade DC motor can be used.

The spin dryer cabinet can provide for g larger capacity baskel, possibly 30%

larger. The cabinel is arranged for access to internal mechanical components from the
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front of the cabinet. The cabinet can have a siainless steel op and lid for durability and

cleanliness. The cabinet can have a high impact thermoplastic front.

Numerous other advantages and features of the present invention will become
readily apparent from the following detailed description of the invention and the

ambodiments thereof, from the claims and from the accompanying drawings.

DESCRIPTION OF THE DRAWINGS

The invention is illustrated more or less diagrammatically in the accompanying
drawings wherein:

Figure 1 is a perspective view of the centrifugal separator of the present
invention;

Figure 2 is a perspeclive sectional view of the centrifugal separator of Figure 1,
taken generally along line 2-2 in Figure 1;

Figure 3 is an enlarged fragmentary sectional view taken generally along line 2-2
of Figure 1;

Figure 4 is a fragmeniary enlarged view taken from Figure 3;

Figure 5 is a fragmentary enlarged view taken from Figure 3;

Figure 8 is a sectional view taken generally along line 2-2 of Figure 1;

Figure 7 is a seclional view taken generally along line 2-2 of Figure 1,

Figure 8 is a perspective view of a balance ring taken from Figure 2;

Figure 9 is 3 seclional view taken genersally along line 9-8 of Figure §;

Figure 10 is a sectional view taken generally along line 10-10 of Figure §;

Figure 11 is an enlarged perspective view of a coupling taken from Figure 2;

5
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Figure 12 is a schematic diagram of the control system of one embodiment of the
present invention;

Figure 13 is a perspective view of an alternate brake assembly to be used in the
apparatus of Figures 1-7;

Figure 14 is an exploded perspective view of the brake assembly of Figure 13;

Figure 15 is a fragmentary perspective view of a portion of the brake assembly of
Figure 13;

Figure 16 is an enlarged, fragmentary perspective view of a portion of centrifugal
separator of Figure 1; and

Figure 17 is a fragmentary sectional view of the portion of Figure 16.

DETAILED DESCRIPTION

While this invention is susceptible of embodiment in many different forms, there
are shown in the drawings, and will be described herein in detail, specific embodiments
thereof with the understanding that the present disclosure is to be considered as an
exempiification of the principles of the invention and is not intended {o limit the invention
to the specific embodimenis illustrated.

Like reference numbers will be used to refer 1o like parts from figure 1o figure in
the following description of the embodiments of the invention.

in Figure 1, a centrifugal separator, such as a spin dryer, is lustrated generally
at 10. The drver 10 includes side panels 16, 18, an upper front panel 22 and a recessed
lower front panel 24. The upper and lower front panels 22, 24 can be one unitary panel.

A top panel 30 includes a recessed area 32 having an opening 33. The recessed area
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32 and opening 33 are covered by a hinged lid 36. The top panel 30 also has an
opening or recess 40 for a control panel 42. A rear panel 48 closes a back side of the
dryer 10 and can be used to support the dryer 10 on a wall. A floor 48 substantially

closes the botiom of the dryer.

The panels 16, 18, 22, 24, 30 can be connected together by fastenars and/or by
interlocking lips and/or clips or other means. Once the front panel 22 is removed, the
top panel 30 can be removed. Also, once the front panels 22, 24 are removed access

can be had o the electrical and mechanical components of the dryer 10.

Figures 2-5 illustrate internal components of the dryer 10. A cylindrical basket 50
has a perforated, cylindrical sidewall 51 and a floor 52 and is supported on a driveshaft
56. The driveshalt 56 is couplaed to a motor 80. A siationary chamber 53 includes a
cylindrical sidewall 54 and a floor 55 subslantially closing an open botlom end of the
sidewall 54. The sidewall forms an open top end 57. The chamber 53 surrounds the
basket 50. The ficor 55 includes a central hole 553 to allow passage of the driveshaft
56.

Operation of the motor 80 spins the driveshaft 56 and the basket 50. The motor
is controlled by a motor control 60a. The driveshaft 56 passes through a guide or
sleeve bearing 66 which is fastened 1o, or pressed into a plate 67, The plate 67 is
mounied to an intermediate floor 688 via three circumferentially spaced-apart isolation
mounts 69. The mounts can be elasiomeric bushings, or the like.

A balance ring 70 is fastened around and upper portion of the basket 50 within
the stationary chamber 53. The balance ring 70 has a ssaled annular chamber 72 that
confains a balance fluid, such as a saturated saline solution. The balance ring can be

7
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attached with fasteners or can have interacting formations 1o be snap it over the
basket.

As shown in Figures 8-10, the balance ring 70 has an annular chamber 72 with a
substantially triangular cross section defined by an upwardly and outwardly inclined
outer wall 70b and a substantially vertical inner wall 70c. The annular chamber 72 is
closed by a top wall 70d. Triangular ribs 70e are arranged spaced apart around the
circumference of the ring 70. The ribs 70e exiend radially inward from the outer wall
70b and terminale about halfway between the outer wall 70b and the inner wall 70¢.
The annular chamber 72 around the inner wall 70c, adjacent io the inner wall 70c¢, is
continuously open, L.e., unbroken by the ribs 70e. The annular chamber 72 holds the
Auid when stationary and as the ring spins, the fluid moves outward and upward along
the outer wall 70b to increase inerlia of the ring 70. The ribs 70e act as paddies (o
reduce the tendency of the fluid to remain stationary and slip with respect {o the ring,
i.e., the ribs 70e ensure the fluid moves rotationally with the ring 70 as it rotates.

Figures 2-5 illustrate the driveshaft 56 includes an enlarged or shaped head
portion 80 that fits inlo a recessed portion 82 of the floor 52 of the basket 50, and is
fastened thereto by a fasiener 84, The driveshaft 56 is guided in the guide or slesve
bearing 66. The plate 67 compresses vibration isolators 89 to the floor 68 via fasteners
71 exiending betweean the plate 67 and the floor 68,

The basket is easily removed for cleaning or maintenance by removal of the front
panel 22 and the {op panel 30 with the hinged lid 38, removal of the Tastener 84 and

withdrawing the basket 50 and balance ring 70 {ogether vertically out through the open
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top end 57 of the stationary chamber 53, that is otherwise closed by the top cover 30
and lid 36.

A mechanical floor 88 is hung from the intermediale floor 68 via sidewalis 98a,
G8b. The motor 60 is fastened to the mechanical floor 98.

Al a lower end, the driveshafl 56 is connected to a flexible coupling 106 that is
connected o an output shaft 108 of the motor 80. The coupling is shown in Figure 11.
The coupling 106 includes an upper clamp 106a that clamps the driveshaft 56 info an
apening 1060 via two fasieners fit through holes 106¢, 106d. The coupling 106 includes
a lower clamp 106e that clamps the motor oulput shaft 108 into an opening 1061 via one
or two fasteners fit through one or two holes 106g, 106h. A helical siot 1061 between
the two clamps 106a, 108e provides the flexible connection between the driveshaft 56
and the motor output shaft 108. A flange 112 is fixed between the helical slot 1061 and
the botiom clamp 106e.

The output flange 112 is part of, or fastened to, coupling 106 {0 rotate therewith.
A brake disc 118 is fastenead {0 the oulput flange 112 {0 rotate therewith. A brake caliper
120 is fastened o the mechanical floor 8. The caliper 120 includes an upper housing
122a and a lower housing 122b, and upper and lower brake shoes 126, 128 arranged
on opposiie sides of the disc 118, A spring 130 acts to separate the braks shoes, by
urging them away from the disc 118.

An additional spring 131 acts to exert a downward force on the upper shoe 126
to compress the disc 118 between the two shoes 126, 128. A solenoid acls to release
the brake A solenocid cylinder 132, when energized, exerts force o pivot a lever 133

about a fulcrum 133a fo lift a piston 133b to overcome spring force from the spring 131
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to relieve compression of the disc 118 from belween his shoes 126, 128 {o allow the
disc 118 to rotate frecly. When the solenoid is not energized or powered, the brake
shoes 126, 128 clamp the disc 118 under power of the spring 131 {0 stop the basket 50.
The spring 131, the cylinder 132, the lever 133, and the fulcrum 133a are shown
schematically. An aliernate brake arrangement is shown and described below with
respect to Figures 13-15.

in operation, when the basket receives a wet article and the motor is activaled to
run a spin cycle, the centrifugal force on the spinning article separales water out of the
article, through the perforations in the basket wall 51 and inio the stationary chamber
53. A drain pipe 53a (shown dashed in Figure 8} allows water collected in the stationary
chamber 53 {o drain out of the dryer 10.

A controller 144 (Figure 12} is responsive 1o input instruction {e.g., stari, stop,
gtc.} from a user through the control panel 42, such as through a touch screen keypad
145, Alternately, starting may be automatic upon closing the lid. An indicator 146
shows the status of the dryer, e.q., on, off, spinning, locked, maintenance needed,
unbalanced load, etc. Particularly, a circular array of illuminators 148 cycle {on then off)
sequentially around the circle o indicate that the dryer is spinning.

As shown in detail in Figures 16 and 17, one or more spring locks 147 hold the
lid locked closed during operation. The spring lock 147 automatically locks the lid when
it is closed. A "U” shaped strike 148 having & horizontal bottom portion 148a is
attached to the lid 36. A latch 149 fabricaled of spring steel or other material is attached

o the top cover 30 at the location 14%9a by welding, fasteners or other means.

16
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The latch 149 may flex downward but not upward with respect to its rest position
relative o the {op cover 30.

When the lid is closed, as the lid 36 pivols downward the boltom portion 148a of
the sirike 148 engages the top of a tab 150 on the laich 148 which causes the latch 148
to flex downward and around the circular cross section of the horizontal bottom portion
148a of the U shaped sirike 148,

The horizontal botiom portion 148a passes below the tab 150, and the latch 149
springs back, engaging the botiom of the tab 150 with the top portion of the horizontal
bottom portion 148a. Since the latch 149 is limited in upward movement by s proximity
at point 151 to the top cover 30, any attempt to pry the lid open increases engagement
of the laich and strike o prevent forced opening.

In order to release the laich 149, according to one embodiment, the user pushes
a conlrol selection on the control panel 42, and a cable 152, within a stationary sheath
153 that is fixed to a back of the lock 147 at 153a, is pulied in the tension direction P
along the cable 152 to bend the latch 148 clockwise {(Figure 17) about the attachment
location 149a. The cable 152 is pulled with respect to the sheath 153 by a solenoid
155, fixed with the sheath to siationary structure of the dryer (Figures 2 and 16), or
other means to flex the latch 148 downward around the circular cross section of the
horizontal bottom portion 148a. The lid moves downward slightly to accomplish this
action, and the latch 1498 is disengaged from the strike.

The lid 36 is biased slightly open via a spring hinge 36a {Figure 3) or other
similar device which allows it to pop open when the latch is disengaged. The controlier

144 operates the solenocid 155 to release the spring lock 147 o unlock the lid for

11
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opening the lid when operation has ceased. The coniroller 144 can be programmed to
run the dryer through one cycle and then release the latch for the lid to pop open. A
manual override by (maintenance personnel only) can be incorporated into the laich
beneath the front cover.

A lid closed or open sensor 154 {Figure 3} is provided between the lid 36 and the
cover 30 1o communicats with the controller whether the lid is open or closed. The
controfier will prevent the dryer from starting i the lid is not closed and locked, and will
prevent the lid from being opened during operation.

The controller 144 can run the spin cycle according 1o a pre-selected routine or
can changse the pre-selecied routine according 1o sensed conditions by controlling the
motor control 80a. For example, if the load is unstable or unbalanced, sensed by a
vibralion sensor 156 {(shown schemalically in Figure 3) that signals the controller 144,
the controller can cause the basket to be rotaied in forward then reverse directions o
attempt o re-arrange and balance the load. A similar cycle can be run to fix a jammed
condition. A moisiure sensor 158 {shown schematically in Figure 3) can be provided o
sense the degree of moisiure passing through the basket and communicate to the
controfier 144 which adjusts the cycle speed or duration accordingly.

The controller can ramp up the speed of the basket during starting and ramp
down the speed during stopping. The controlier can spin the basket according 1o a pre-
selected variation in baskel speed and direction. For example, the controller can
reverse or oscillate the spinning direclion, i.e., spinning the basket back and forth in
reverse rotational directions, to dislodge a jam or to pre-arrange and pre-balance the

load before a spin cycle is started.
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The pre-selected variation in basket speed and direction can comprise 3 user

selected routine.

The controller can spin the basket according 1o a controlied variation in basket

speed and direction depending on a sensed condition, such as vibration or moisture.

The controller 144 can spin the basket 50 according to a controlied varialion in
basket speed and direction, comprising a routine wherein the basket 50 is brought up to
aperating speed through a region of increased basket vibration, and wherein the
controlier increases in spinning speead through the region slowly and once past the
region, speed is increased o operating speed at 3 greater rate. The region of increased

vibration can be sensed using a vibration sensor.

Figure ¢ illustrates another aspect or enhancement of embodiments of the
invention. An ultraviolet light 150 is mounted to an underside of the lid 36 and the
ultraviolet light is energized between cycles. The ultraviolet light sterilizes surfaces
within the basket. A similar arrangement can be used to intermillently spray a
fragrance, liguid solution or disinfectant into the basket and/or the stationary chamber
via a nozzle 152 controlled by the controller, fed from a fluid reservoir 153,

Figure 7 illusirates anocther aspect or enhancement of embodiments of the
invention. In this embodiment the floor 52 of the basket 50 includes fan blades or fins
160 that circulate air in the basket 50 and the stationary chamber 53.

Figure 12 dlustrates the control systemn of the dryer 10, The controller 144 can
receive signals from the moisture sensor 158, the vibration sensor 156, the Hd lock 147

and operator input from the keypad 145. The coniroller 144 can send signals o the

13
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motor control 60a to adjust the speed, duration and direction of the motor 860, The
conirofier 144 can send a signal to the brake solenoid 132 to release the brake upon
starting of the spin dryer for an operating cycle. The coniroller 144 can signal the brake
solencid 132 to de-energize to stop the basket al the end of the operating cycle. When
the moior stops the lid lock 147 is released by the controlier so the lid can be opened.
The coniroller 144 can send signals o the display to indicate operation or status of the
dryer or indicate trouble or faulls in the dryer. The controller can send a signal to the
UV fight 150 and fluid dispenser 152 o intermittently ireat the inside of the dryer.

Figures 13 through 15 ilustraled an aliemate brake assembly 200. The assembly
200 includes the caliper 120 having upper and lower housings 122a, 122b which house
upper brake shoe or pad 126 and lower brake shoe or pad 128, respectively. The
housings 122a, 122b are fastened together and to the meachanical floor 88. The brake
disc 118 is located parlly between the upper and lower pads 126, 128, Alever 220 is
fixed to a plunger 226 and rotationally connected to an L-shaped pin 228 at the distal
end. The connection also allows vertical movement between the L-shaped pin 228 and
the lever 220. The L-shaped pin is moved horizontally by a linear acluator, such as a
solenoid actuator 230 when the L-shaped pin is extended out of, or refracied into, the
solenoid actuator. The lever 220 rotates and causes rotation of a plunger 236.

The plunger 236 includes a cam disc 240 at a bottom end thereof. The cam disc
240 includes two cam tracks 244, 246 formed in rotational symmelry on opposite sides
of the cam disc 240. Two roller bearings 254, 256 are heild within the upper housing
122a, fixed in position but allowed to rotate about their axes and effectively ride on the

respeciive cam tracks 244, 246 when the plunger 236 is rotated. The cam tracks each

14
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have an inclined surface 260 which causes the plunger 236 to be lowered when the
plunger rotated about V4 tumn or less, caused by the roller bearings 245, 256 in effect
riding up the inclined surfaces 2680, The cam disc 240 presses down on a pad plunger
266 which presses on the upper brake pad 126 to cause the upper and lower brake
pads 126, 128 to pinch the brake disc therebetwsen, actuating the brake.

Figure 15 dllustrates the plunger 236 lowered for purpose of showing the cam
disc 240 more clearly. After assembly, the plunger 2386 would be raised as shown in
Figure 13 {0 be attached to the lever 220, and the roller bearings 245, 256 would be in
contact with the cam track 244, 246 on each side of the cam disc 240.

The solenocid 230 would have a spring return which would bias the pin 228 1o an
axtended position {o rotate the lever 220 clockwise {locking down on the lever in Figure
13} which would depress the plunger 236 o actuate the brake. An slectrical signal to
the solenoid would retract the pin 228 and rotate the lever 220 counter clockwise
{looking down on the lever in Figure 13} to raise the plunger 236 and disengage the

brake.

From the foregoing, it will be observed that numergus variations and
modifications may be effected without departing from the spirit and scope of the
invention. |t is to be understood thal no limitation with respect to the specific apparaius

fHustrated herein is intended or should be inferred.

15
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The invention claimed is:

1. A centrifugal separator, comprising:
5 a housing that includes a stationary chamber having a side wall and a bottom

floor, and the housing also including a mechanical floor below the bottom floor;

a basket arranged to spin within the siationary chamber, the basket having a
perforated surrounding sidewall;

a motlor arranged below the botiom floor, the motor having a motor housing and

10 an output shaft;

a driveshaft connected to the oulput shafl via a flexible coupling, the driveshaft

passing through the bottom floor and connected o the baskei, the motor housing

fastenad to the mechanical floor.

15 2. The centrifugal separator according to claim 1, wherein the motor comprises a

DC motor.

3. The cenirifugal separator according to claim 1, comprising a brake disc
operatively fixed to the output shaft to rotate therewith, and a brake caliper fixed to the
20 mechanical floor and having brake shoes that are engagabile {0 opposite faces of the

brake disc.

17
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4. The centrifugal separator according to claim 1, comprising a balance ring
having an annular chamber holding a balance fluid, the balance ring mounted to an

outside of the basket to rotate therewith.

5. The centrifugal separator according to claim 1, comprising a control panel
having an indicator that circulates illuminated signals around a path to indicate the

spinning of the basket.

6. The centrifugal separator according to claim 1, comprising a fluid dispenser

controlled by the controller to dispense fluid intermittently into the separator.

7. The centrifugal separator according to claim 1, comprising an ultraviolet light

inside the separator that is controlled by the controller to intermittently illuminate.

8. The centrifugal separator according to claim 1, comprising blades arranged to

rotate within the separator to circulate air inside the separator.

9. A centrifugal separator, comprising:

a housing that includes a stationary chamber having a side wall and a bottom
floor;

a basket arranged to spin within the stationary chamber, the basket having a

perforated surrounding sidewall;
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a balance ring having an annular chamber holding a balance fluid, the balance
ring mounted to an outside of the basket to rotate therewith;

a motor arranged below the bottom floor, the motor having a motor housing and
an output shaft; and

a driveshaft connected to the output shaft and passing through the bottom floor

and connected to the basket.

10. The centrifugal separator according to claim 9, wherein the housing also
includes a mechanical floor below the bottom floor, and comprising a brake disc
operatively fixed to the output shaft to rotate therewith, and a brake caliper fixed to the
mechanical floor and having brake shoes that are engagable to opposite faces of the

brake disc.

11. The centrifugal separator according to claim 9, wherein the housing also
includes a mechanical floor below the bottom floor, and wherein the driveshaft is
connected to the output shaft via a flexible coupling, and the motor housing is fastened

to the mechanical floor.

12. The centrifugal separator according to claim 9, comprising a dispenser

controlled by the controller to dispense a liquid or gas intermittently into the separator.
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13. The centrifugal separator according to claim 9, comprising an ultraviolet light
inside the stationary chamber that is controlled by the controller to intermittently

illuminate.

14. The centrifugal separator according to claim 9, comprising blades arranged

on the bottom of the basket to circulate air inside the basket.

15. A centrifugal separator, comprising:

a housing that includes a stationary chamber having a side wall and a bottom
floor;

a basket arranged to spin within the stationary chamber, the basket having a
perforated surrounding sidewall;

a controller and an indicator, the controller starting the cycle by locking the lid
closed, the indicator using a image to indicate the basket is spinning;

a motor arranged below the bottom floor, the motor having a motor housing and
an output shaft; and

a driveshaft connected to the output shaft and passing through the bottom floor

and connected to the basket.

16. The centrifugal separator according to claim 15, wherein the image is

moving around a continuous path when the basket is spinning.
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17. The centrifugal separator according to claim 15, wherein the controller is
configured to ramp up the speed of the basket during starting and to ramp down the

speed during stopping.

18. The centrifugal separator according to claim 15, wherein the controller spins

the basket according to a pre-selected variation in basket speed and direction.

19. The centrifugal separator according to claim 15, wherein the controller spins

the basket, oscillating back and forth in reverse rotational directions.

20. The centrifugal separator according to claim 15, wherein the controller spins
the basket according to a pre-selected variation in basket speed and direction, wherein
the pre-selected variation in basket speed and direction comprises a user selected

routine.

21. The centrifugal separator according to claim 15, wherein the controller spins
the basket according to a controlled variation in basket speed and direction depending

on a sensed condition, including one condition selected from vibration and moisture.
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22. The centrifugal separator according to claim 15, wherein the controller spins
the basket according to a controlled variation in basket speed and direction, comprising
a routine wherein the basket is brought up to operating speed through a region of
increased basket vibration, and wherein the basket is increased in spinning speed
through the region slowly and once past the region, basket spinning speed is increased

to operating speed at a greater rate.

23. A centrifugal separator, comprising:

a housing that includes a stationary chamber having a side wall and a bottom
floor, and the housing also including a mechanical floor below the bottom floor;

a basket arranged to spin within the stationary chamber, the basket having a
perforated surrounding sidewall;

a motor arranged below the bottom floor, the motor having a motor housing and
an output shaft;

a driveshaft connected to the output shaft and passing through the bottom floor

and connected to the basket; and

a brake disc fixed to rotate with the driveshaft, and a brake caliper fixed with
respect to the stationary chamber and operable on the brake disc to stop the basket

from spinning.
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3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
-*-See Supplemental Box-"- :

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:
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éfStriCtid to the invention first mentioned in the claims; it is covered by claims Nos.:
aims 1-8
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-*-Box Il - Observations where unity of invention is lacking-*-

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I: Claims 1-8, directed to a centrifugal separator with a flexible coupling and motor housing fastened to a mechanical floor.
Group lI: Claims 9-14, directed to a centrifugal separator with a balance ring.
Group lll: Claims 15-22, directed to a centrifugal separator with a controller.

Group IV: Claim 23, directed to a centrifugal separator with a break disc.

The inventions listed as Groups I-IV do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: ’

SPECIAL TECHNICAL FEATURES

The invention of Group | includes the special technical feature of a driveshaft connected to an output shaft via a flexible coupling an a
motor housing fastened to a mechanical floor, not required by the claims of Groups II-IV.

The invention of Group |l includes the special technical feature of a balance ring having an annular chamber holding a balance fiuid, the
balance ring mounted to an outside of a basket to rotate therewith, not required by the claims of Groups |, lli-IV.

The invention of Group Il includes the special technical feature of a controller and an indicator, the controller starting a cycle by locking
a lid closed, the indicator using an image to indicate the basket is spinning, not required by the claims of Groups I-Il, IV.

The invention of Group IV includes the special technical feature of a brake disc fixed to rotate with a driveshaft, and a brake caliper fixed
with respect to a stationary chamber and operable on the brake disc to stop a basket from spinning, not required by the claims of Groups
I-11.

COMMON TECHNICAL FEATURES

Groups |-V share the common technical features of a centrifugal separator (Title: Balancing centrifugal drying and washing machine),
comprising:

a housing (casing 10; Fig. 1, col. 3 In. 45) that includes a stationary chamber (unlabeled interior void containing basket 27; Fig. 1) having
a side wall (outer wall 15; Fig. 1; col. 3 In. 45) and a bottom floor (tapered bottom 16; Fig. 1; col. 3 In. 46); a basket arranged to spin
within the stationary chamber, the basket having a perforated surrounding sidewall;

a motor arranged below the bottom floor, the motor having a motor housing and an output shaft;

a driveshaft connected to the output shaft, the driveshaft passing through the bottom floor and connected to the basket. However, this
shared technical feature does not represent a contribution over prior art as being anticipated by US 2,533,722 A to De Remer, which
discloses a centrifugal separator, comprising:

a basket (basket or receptacle 27; Fig. 1; col. 3 In. 59) arranged to spin within the stationary chamber (col. 3 In. 22-25 "the laundry
machine according to the invention comprises. in general, a tank |0 containing a clothes basket 27. The basket is centrifugally driven by
a spin shaft"), the basket having a perforated surrounding sidewall (col. 3 In. 67-69 "at the widest part of the receptacle 27 a plurality of
bleeder holes 36 are provided in the side wall 28");

a motor (electric motor 98; Fig. 1; col. 3 In. 29) arranged below the bottom floor (see Fig. 1 showing electric motor 98 disposed beneath
bottom floor 16), the motor having a motor housing (unlabeled housing surrounding internal motor components; Fig. 1) and an output
shaft (inner shaft 104; Fig. 2; col. 5 In. 61);

a driveshatft (rotor shaft 40; Fig. 2, col. 4 In. 19) connected to the output shaft (rotor shaft 40 is connected to drive shaft 48 via universal
joint 52, which is connected to gear 55, which is connected to gear 106, which is connected to inner shaft 104), the driveshaft passing
through the bottom floor (see Fig. 2 showing rotor shaft 40 passing through bottom 16) and connected to the basket (col. 4 In. 15-16
"The receptacle 27 is supported by a rotor shaft 40 secured to the hub 41 of the receptacle at 427).

Groups | and IV share the common technical features of the housing also including a mechanical floor below the bottom floor. However,
this shared technical feature does not represent a contribution over prior art as being anticipated De Remer which teaches the housing
also including a mechanical floor (base 22; Fig. 1; col. 3 In. 51) below the bottom floor (col. 3 In. 51 "The casing is supported by a base
22").

As the common technical features were known in the art at the time of the invention, these cannot be considered special technical
feature that would otherwise unify the groups.

Therefore, Groups |-V lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.
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