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Description
MOTOR WITH MODULAR STATOR SEGMENTS

The invention is related to a motor, which comprises a stator with attachable and
detachable pieces.

In the state of art, the motors are designed to operate at a certain location where
they provide the desired power, number of revolution etc., but when their location
changes, producing a new motor with new parts, which are manufactured to meet the
requirements of the new operating conditions is needed. For example, direct driven
motors used in household appliances, particularly in washers/dryers, are designed re-
spectively for each washer/dryer and can only be implemented to the washer/dryer that
it’s been designed for.

From the known embodiments of the art, in the US5818144 numbered American
Patent, a linear motor is disclosed which utilizes more than one stator pieces instead of
a circular shaped stator and which drives two sets of telescopic rotors and stators and a
rotating drum.

The object of the invention is to provide a motor, which reaches the desired drive
power by attaching and detaching many stator pieces which forms itself and which
could be used in different appliances without the need of a special design.

The motor realized in order to attain the objects of this invention has been il-
lustrated in the attached drawings, wherein;

Figure 1 —is a schematic view of a washer/dryer.

Figure 2 —is a perspective view of a tub on which a rotor and more than one stator
group is placed.

Figure 3 —is a perspective view of a tub on which two stator groups are placed.

Figure 4 — is an exploded view of a motor comprising stator support on which a
rotor, a sensor and more than one stator group is placed.

Figure 5 — is an exploded view of a stator wheel on which an adaptor part and more
than one stator group is placed.

Figure 6 — is an exploded rear view of a rotor group.

Figure 7 — is a perspective front view of a stator support comprising more than one
segment recesses.

Figure 8 — is a perspective front view of one or more stator segments, comprising
many fixing points at different positions, which are fixed in the fixing points that are at
different positions and a stator support on which a sensor is fixed .

Figure 9 —is a three dimensional front view of a stator segment.

Figure 10 —is a three dimensional rear view of a stator segment.

Figure 11 —is a three dimensional exploded view of a stator segment.

Figure 12 —is a perspective side by side view of two stator segments which have
connection surfaces with fitting shapes to each other.



WO 2005/006517

[018]

[019]
[020]
[021]
[022]
[023]
[024]
[025]
[026]
[027]
[028]
[029]
[030]
[031]
[032]
[033]
[034]
[035]
[036]
[037]
[038]
[039]
[040]
[041]
[042]
[043]
[044]
[045]
[046]
[047]
[048]
[049]
[050]
[051]
[052]

[053]

PCT/1B2004/051199

The components in the figures have each been numbered corresponding the

following:
1. Household appliance
2. Drum
3. Tub
4. Shaft

20.
21.
22,
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
60.
61.
70.
71.
72.
73.

Motor

Control card
Sensor

Stator

Stator segment
Stack

Winding

Stator support
Case

Stator lamination
Pole extension
Winding roller
Locking form
Input socket
Output socket
Bridge

Contact surface
Contact extension
Contact recess
Segment recess
Segment fixing point
Wheel fixing point
Stator outer surface
Adapter part
Adapter fixing point
Rotor

Rotor segment
Rotor carrier
Torque transmitter

The motor (20), which is the subject of the invention, is used preferably in
household appliances, particularly in washers /dryers comprising a drum (2) wherein
laundry is put, a tub (3) wherein the drum (2) is placed and a shaft (4) which is

connected with the drum or it is used in motor-driven bicycles.
The motor (20) comprises a stator (30) which transforms the voltage it receives to a
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magnetic field, a rotor (70) which moves with the field formed by the stator (30), a
sensor which is required to determine the condition and the position of the stator (30)
and the rotor (70) and a control card (21) which enables controlling the stator (30) and
the rotor (70) of the motor.

The rotor (70) comprises even numbers of preferably two rotor segments (71)
which has magnetic features for instance, lamination packet, which is made of
magnetic materials or materials that could be magnetized, which is in a shape and/or
number where it could form dipole, a rotor carrier (72) which is placed on rotor
segments (71), a torque transmitter (73) which transmits torque to the parts to be
rotated such as the drum (2) with the help of the driver of the rotor carrier (72), for
example shaft (4), which is moved by the rotor segments (71).

The stator (30) comprises stator segments (31) having appropriate form to the rotor
(70), fixed to other or used individually s at a required quantity and position according
to the required motor (20) power, and or a stator support (34) which is fixed on stator
segments (31) such as the tub (3).

In the preferred embodiment, the rotor segment (7) is composed of one or more
magnets, the sensor(s) (22) are placed at an appropriate position and quantities in
accordance to the rotor segments (71) and stator segments (31) quantity and position.

The stator segment (31) comprises one or more stacks (32) which composes itself,
one or more windings (33) which are made by wrapping of insulated wires over the
stacks (32) with copper link, a case (35) made of insulated material, preferably made
of plastic, which prevents the stack (32) from coming out of its place, which enables
fastening to stator support (34) thus preventing electrical leakage, one or more segment
fixing points (47) which is shaped like a recess and/or an extension that enables
fastening, a stator outer surface (49) which is shaped like a spring that ensures the air
gap between itself and the rotor (70) to remain fixed peripherally at all condition.

Each of the stator segments (31), when they are required to be placed side by side
with other stator segment, comprises a side contact surface (43) which enables side by
side placement without leaving any gaps in between them in order to maintain
continuity of flux and to prevent any loses, an input socket (40), which enables
receiving the voltage that is transferred from the network voltage and/or from the
previous stator segment (31), on the case (35) and which has a form appropriate to the
required phase quantity, a conductive bridge (42) which carries the voltage from the
input socket (40) to the other winding (33) which has the same phase in the stator
segment (31), an output socket (41) which has a form appropriate to the phase quantity
and which carries the voltage received from the network, the previous stator segment
(31) or the bridge (42) to the next stator segment (31) and/or the network connection.

Stator support (34) comprises one or more wheel fixing points (48) which have a
shape of a recess and/or an extension that is appropriate to the segment fixing point
(47), which ensures through its position and surface shape the distance (d2) between
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the middle axes of the windings (31) located at the point where the stator segments are
placed adjacent to each other and the distance (d1) between the middle axes of the
windings (33) to be equal, which ensures the distance (d3) between the stator segments
(31) which are placed on itself that are not adjacent but next to each other and the
distance (d1) between each middle axis of the winding (33) to be a whole number
multiple, which establishes contact without leaving any gaps between the side contact
surfaces in such a way that it prevents any loses in order to ensure the continuation of
flux between the stator segments (31) which are placed adjacent to each other, which
ensures the air gap between the stator segments (31) and the rotor (70) to remain fixed
and which fastens the stator segments (31) and which prevents the stator segments (31)
from coming out of their places after they are fastened.

Stator segments (31) are fastened on the stator support (34) in order to reach the
maximum possible number of torque and revolution, in a circular form which encircles
the rotor (70), in a way that it forms a full circular shape or in a circular shape formed
by the rotor (70) that encircles it for lower number of torque and revolution, in a way
that it partially forms a circular shape that provides the maximum force, in a position
and quantity where the magnetic forces which are brought about when the voltage
required is applied to reach the desired number of torques and revolution damaging the
appliance on which they are placed on is prevented. The total number of the windings
(33), which are on the stator segments (31) are fixed on the stator support (34), are a
whole number multiple of the phase number required to be applied. The total number
of windings (33), which are on the stator segments (31) are fixed adjacent to each other
on the stator support (34) are also a whole number multiple of the phase number
required to be applied and the distances (d1) between the whole middle axis of the
winding (33) which are fixed adjacently on the stator segments (31) are equal.

The stack (32) comprises more than one stator lJaminations (36) that form itself by
overlapping each other.

The stator segments (31), preferably manufactured in standard sizes, which are
mounted in such a way that the segment fixing points (47) correspond to the wheel
fixing points (48) by means of snap-fit, locking and preferably screws, meets all of the
terms easily and also provides mounting convenience. Thus, the cost and process of
production is decreased.

In the preferred embodiment of the invention, the stator segment (31) is composed
of two stacks (32) which have winding (33) in between them and which are fastened to
each other with tight fitting. In this embodiment, more than one stator laminations (36)
which form one of the stacks (32), comprises a pole extension (37) wherein one end is
connected to other extension while the other end remains open and a locking form (39)
located at the end which remains open. The stator segment (31) comprises a winding
roller (38), which enables, preferably with the help of the pole extension (37), to fasten
on the winding. The other stack (32) which forms the stator segment (31) is comprised
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of more than one lamination plates (36) which are connected to each other and which
has a form appropriate to that of the case (35) which prevents the winding (33) from
coming out of the pole extension (37) by having a form appropriate to the locking form
(39).

In this embodiment, stacks are formed by placing the stator laminations (36) one
after the other at a desired quantity, fixing them together preferably by welding and/or
by driving in pins. Apart from the stator laminations (36), winding (33) is formed by
winding coil wire on winding roller (38) at a desired quantity. The coil wires on the
winding are preferably coated with enameled material for insulation purposes. The
winding roller (38) on the winding (33), is fixed on the pole extension (37), which is in
the stack (32) and with the help of the locking form (39) both of the stacks (32) are
rammed together. Thus, parting of the stacks (32) from each other and protruding of
the windings (33) from their places, which are wedged in between, the stacks are
prevented. After the prevention of the stacks (32) parting from each other, a case (35)
is fixed on both ends and it is fastened on the stator support (34) with screws and the
cable connections from the winding (33) are connected to each other, to the input
socket (40) and the output socket (41).

The edges of the contact surface (43) are formed by the side edges of the case (35)
and the middle part is formed by the side surface of the stack (32). When the stator
segment (31) is used side by side with another stator segment (31), the contact surface
of the two stator segments are in contact with each other. The stator segments’ (31)
windings (33), which are placed side by side, are connected to each other with the help
of the input socket (40) and output socket (41) according to the required pole structure
and the phase difference.

The motor, which is the subject of the invention, is designed both with a stator (30)
comprised of one or more stator segments (31) which possess features, such as
winding number, pole number, size etc., that provide the maximum number of torque
and revolution that enables the household appliance to function and a rotor (70) which
moves around the stator (30) and which is formed in a circular shape by the rotor
segments (71) so that it encircles the circle formed by the stator (30) in a 360 degrees
and it enables the household appliance (1) to operate at low power by placing stator
segments (31), at a quantity less than the number of the stator segments (31) that could
provide maximum power and equal to the required power, at appropriate quantities and
positions in the same and/or different bodies without the need to make a different
design even at powers lower than the maximum power.

In the preferred embodiment, the positions of the sensor (22), preferably Hall
Sensor, the rotor (70) and the stator (30) are determined in relation to each other, the
data obtained is processed by means of a control card (21) and operating and
controlling the motor (20) at desired revolutions is ensured. The sensor (22), which is
preferably placed in plastic protector, is fastened on the drum (2) or on the tub (3). In



WO 2005/006517 PCT/1B2004/051199

[068]

[069]

[070]

[071]

another embodiment of the invention, the sensor (22), during the production of the
drum (2) which is preferably made of plastic, is placed in a casting and by being
integrated with the material injected inside the casting it is taken out of the casting
together with the drum (2) and it is used. The sensor (22) is placed in an appropriate
quantity and positions according to the rotor segments’ (71) and stator segments’ (31)
quantity and position.

In another embodiment of the invention wherein the sensor (22) isn’t used, the
motor is preferably composed of a stator (30) and a rotor (70) which are placed in such
a way that they operate at a fixed speed.

The stator segments (31) of the motor (20), which is the subject of the invention,
are placed preferably in a way that they are geometrically symmetrical to each other
and that they divide a circle angularly into gaps with equal angles. In cases where they
are not placed symmetrically or with equal angles, they are placed in positions and
quantities wherein they possess geometry to damp the undesired forces that could take
place.

The motor (20), which is the subject of the invention, can be composed of one or
more stator segments (31), which have the same windings (33) quantity or of stator
segments (31), which have different wire coil quantities (turn number) or different
winding (33) quantities appropriate to the used phase quantity. For example, in one of
the embodiments of the invention, instead of a 3 stator segments (31) composed of 12
windings (33) which are placed at 120 degree angles, 4 stator segments (31) composed
of 9 windings (33) which are placed at 90 degree angles could be used which is ap-
propriate to the rotor (70) that is composed of one or more rotor segments (71),
preferably magnates placed side by side and which has a circular shape that has a
diameter same as the tub. These embodiments, if used in, for example, 3 phased
voltage and wherein, for instance 1, 2, 3, codes are given for each phase, 12 units of
windings (33) are connected to bridges which enable them to operate (42) in a
“123123123123” manner and 9 units of windings (33) are connected to bridges which
enable them to operate (42) in a “123123123” manner and where each stator segment’s
phase defined as “1” and the other stator segments phase defined as “1” are connected
to each other through input socket (40) and output socket (41) and are connected to the
network according to the defined codes.

In another embodiment of the invention the stator support (34) comprises one or
more segment recesses (46) which fastens the stator segments (31) and which prevents
them from coming out of their places, which comprise a wheel fixing point (48) which
has a shape of a recess and/or an extension that is appropriate to the segment fixing
point (47) which ensures through its position and shape the distance (d2) between the
middle axis of the winding (31) located at the point where the stator segments are
placed adjacent to each other is equal to the distance (d1) between middle axis of the
windings (33) , which ensures the distance (d3) between the stator segments (31)



WO 2005/006517 PCT/1B2004/051199

[072]

[073]

[074]

which are placed on itself that are not adjacent but next to each other, is equal to a
whole number multiple of the distance (d1) between each middle axis of the windings
(33) , which establishes contact without leaving any gaps between the side contact
surfaces in such a way that it prevents any loses in order to ensure the continuation of
flux between the stator segments (31) which are placed adjacent to each other, which
ensure the air gap between the stator segments (31) and the rotor (70) to remain fixed,
which are fixed on the stator segments (31), which has a form appropriate to the form
of the stator segments (31) and which does not obstruct the stator segments’ (31)
operation or performance and their connection to each other according to the phase
difference that is to be applied.

In another embodiment of the invention, the stator support (34); comprises one or
more adapter parts (60) which fastens the stator segments (31) and which prevents
them from coming out of their places, which comprise a adapter fixing point (61)
which has a shape of a recess and/or an extension that is appropriate to the segment
fixing point (47) and wheel fixing point (48), which ensures through its position and
shape the distance (d2) between the middle axis of the windings (31) located at the
point where the stator segments are placed adjacent to each other is equal to the
distance (d1) between windings (33), which ensures the distance (d3) between the
stator segments (31) which are placed on itself that are not adjacent but next to each
other is equal to a whole number multiple of the distance (d1) between each middle
axis of the winding (33) , which establishes contact without leaving any gaps between
the side contact surfaces in such a way that it prevents any loses in order to ensure the
continuation of flux between the stator segments (31) which are placed adjacent to
each other, which ensure the air gap between the stator segments (31) and the rotor
(70) to remain fixed and which are fixed on the stator segments (31).

In one embodiment of the invention, the stator segment (31) comprises a side
contact surface (43), which has a contact recess (45) and/or a contact extension (44)
which are appropriate to its shape and which ensures contact without leaving any gaps
between themselves. Thus, when a stator segment (31) is side by side with another
stator segment (31), the contact extension (44) and/or contact recess (45) on the side
contact surfaces (43) are interconnected to each other and are fixed to each other in
such a way that there are not any gaps. In this way, there are not any gaps between the
stator segments (31) placed in the segment recesses (46) and thus the motor’s (20)
malfunction and low performance due to flux obstruction is prevented.

In another embodiment of the invention, the stator segment (31) is composed of a
single winding (33) fixed on the stack (32) and a single winding roller (38) and these
stator segments (31) with single windings (33) compose stator segments (31) which are
grouped by bringing them together side by side at a desired quantity and by placing the
stator segments (31) at a desired quantity and at a position a motor with a desired
power is obtained. In this embodiment, the windings (33) are connected to the network
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and to each other in accordance to the phase to be applied.

In addition to all these, by changing the number of windings of the wires which
compose the winding (33) without effecting each others’ placement, motors which
have the same windings (33) and stator segments (31) and with different powers could
be obtained.

With the embodiment, which is the subject of the invention, design flexibility,
production convenience and motors, which obtain torque and revolution values in a
short period of time is provided. In addition to design and production conveniences,
very important time and cost advantages are obtained in production and services as the
parts, which compose the motor (20), such as the stator segment (31), stator support
(34), and rotor segment (71), can be manufactured, stored and assembled at standard

sizes.
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Claims

A motor (20) comprising a stator (30) which is preferably used in household
appliances, particularly washer/dryers and which converts the voltage to a
magnetic field, a rotor (70) which encircles the stator (30) and which is in a
shape and/or number where it could form dipole that moves with the field
formed by the stator (30), which is formed by the rotor segment (71) preferably
out of double magnetic or magnetized material, characterized by a stator (30)
comprising, a side contact surface (43) which provides continuity of flux by
ensuring a connection without any gaps when placed adjacently to one another
and which prevents any losses, a stator outer surface (49) which is shaped like
arc that ensures the air gap between itself and the rotor (70) to remain fixed pe-
ripherally at all condition, one or more segment fixing points (47) which is
shaped like a recess and/or an extension that enables fastening, one or more stack
(32), for instance lamination packet, made out of a flux conductive material
which forms itself, one or more stator segments (31) comprising one or more
winding (33) which are made by winding the stacks (32) with copper bar or
insulated wires and a stator support (34) which is in a circular shape formed by
the rotor (70) that encircles it in order to reach the maximum possible number of
torque and revolution, which is in a circular shape formed by the rotor (70) that
encircles it in order to form a full circular shape or for a lower level torque and
revolution number, in a way that it partially forms a circular shape that provides
the maximum force, in a position and quantity where the magnetic forces which
are brought about when the voltage required is applied to reach the desired
number of torque and revolution damaging the appliance on which they are
placed on is prevented; the total number of the windings (33), which are on the
stator segments (31) are fixed on the stator support (34), are a whole number
multiple of the phase number required to be applied is the total number of
windings (33), which are on the stator segments (31) are fixed adjacent to each
other on the stator support (34) are also a whole number multiple of the phase
number required to be applied and the distance (d1) between the middle axis of
the winding (33) which are fixed adjacently on the stator segments (31) is equal
for whole windings (33).

A motor (20) comprising one or more wheel fixing points (48) which have a
shape of a recess and/or an extension that is appropriate to the segment fixing
point (47) which enables fastening the stator segments (31) and which prevents
them coming out of their places, as defined in claim 1 characterized with a stator
support (34) comprising one or more segment recesses (46), which ensures
through its position and shape, the distance (d2) between the middle axis of the
windings (33) located at the point where the stator segments (31) are placed
adjacent to each other is equal to the distance (d1) between middle axis of the



WO 2005/006517 PCT/1B2004/051199

[003]

[004]

10

windings (33) , which ensures the distance (d3) between the stator segments (31)
which are placed on itself that are not adjacent but next to each other, is a whole
number multiple of the distance (d1) between each middle axis of the winding
(33) , which establishes contact without leaving any gaps between the side
contact surfaces (43) in such a way that it prevents any loses in order to ensure
the continuation of flux between the stator segments (31) which are placed
adjacent to each other, which ensure the air gap between the stator segments (3)
and the rotor (70) to remain fixed, which are fixed on the stator segments (31),
which has a form appropriate to the form of the stator segments (31) and which
does not obstruct the stator segments’ (31) operation or performance and their
connection to each other according to the phase difference that is to be applied.
A motor (20) comprising one or more adapter fixing points (61) which fastens
the stator segments (31) and which prevents the stator segments (31) from
coming out of their places after they are fastened, which has shape of a recess
and/or extension that are appropriate to the segment fixing point (47) and wheel
fixing point (48), as defined in claim one characterized with a stator support (34)
comprising one or more adapter parts (60), which ensures through its position
and surface shape the distance (d2) between the middle axis of the windings (31)
located at the point where the stator segments (31) are placed adjacent to each
other, is equal to the distance (d1) between middle axis of the windings (33),
which ensures the distance (d3) between the stator segments (31) which are
placed on itself that are not adjacent but next to each other is a whole number
multiple of the distance (d1) between each middle axis of the windings (33),
which establishes contact without leaving any gaps between the side contact
surfaces (43) in such a way that it prevents any loses in order to ensure the con-
tinuation of flux between the stator segments (31) which are placed adjacent to
each other, which ensures the air gap between the stator segments (31) and the
rotor (70) to remain fixed and which are fixed on the stator segments (31).

A motor (20) as defined in Claim 1 characterized by a stator support (34)
comprising one or more wheel fixing points (48), which ensures through its
position and surface shape the distance (d2) between the middle axis of the
winding (31) located at the point where the stator segments are placed adjacent
to each other, is equal the distance (d1) between middle axis of the windings (33)
, which ensures the distance (d3) between the stator segments (31) which are
placed on itself that are not adjacent but next to each other, is a whole number
multiple of the distance (d1) between each middle axis of the windings (33) ,
which establishes contact without leaving any gaps between the side contact
surfaces (43) in such a way that it prevents any loses in order to ensure the con-
tinuation of flux between the stator segments (31) which are placed adjacent to
each other, which ensures the air gap between the stator segments (31) and the
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rotor (70) to remain fixed and which are fixed on the stator segments (31), which
fastens the stator segments (31) and which prevents the stator segments (31)
from coming out of their places after they are fastened, which has shape of a
recess and/or extension that are appropriate to the segment fixing point (47).

A motor (20) as defined in any of the Claims 1-4 characterized by a stator
segment (31) comprising a side contact surface (43) having a plane form.

A motor (20) as defined in any of the Claims 1-4 characterized by a stator
segment (31) comprising a side contact surface (43) which has a contact recess
(45) and/or a contact extension (44) which are appropriate to its shape and which
ensures contact without leaving any gaps between themselves.

A motor (20) as defined in any of the Claims above characterized with one or
more sensors (22) which determine the state and positions of the stator (30) and/
or rotor (70) and which are placed in accordance to the rotor segment (71) and
stator segments (31) quantity and position.

A motor (20) as defined in Claim 6 characterized with a control card (21), which
enables controlling the stator (30) and the rotor (70) in any desired way by the
data received from the sensors (22).

A motor (20) as defined in any of the Claims above characterized with a stator
segment (31) comprising a case (35) made of insulated material, preferably made
of plastic, which prevents the stack (32) from coming out of its place, which
enables fastening thus preventing electrical leakage.

A motor (20) as defined in any of the Claims above characterized with a stack
(32) comprising more than one stator lamination (36) that is formed by
overlapping each other.

A motor (20) as defined in Claim 10 characterized with a stator lamination (36)
comprising a pole extension (37), which forms the stack (32) by joining together,
wherein one end is connected to each other whilst the other remains open and a
locking form (39) located at the end which remains open.

A motor (20) as defined in Claim 11 characterized with a stator segment (31)
comprising a winding roller (38), which enables the winding (33) to be fixed on
the pole extension (37).

A motor (20) as defined in Claim 12 characterized with a stator segment (31)
which are placed side by side and which are connected to each other with the
help of the input socket (40) and output socket (41) according to the required
pole structure and the phase difference, comprises an input socket (40) which has
a form appropriate to the required phase quantity, which enables receiving the
voltage that is transferred from the network voltage on the case (35) and/or from
the previous stator segment (31), a conductive bridge (42) which carries the
voltage from the input socket (40) to the other windings (33) which has the same
phase in the stator segment (31), which comprises an output socket (41) which
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has a form appropriate to the phase quantity and which carries the voltage
received from the network, the previous stator segment (31) or the bridge (42) to
the next stator segment (31) and/or the network connection,

A motor (20) as defined in Claim 1-13 characterized with a stator segment (31),
which are placed symmetrically to each other in order to prevent its body to be
exposed to unwanted forces.

A motor (20) as defined in Claim 1-14 characterized with a stator segment (31)
which are not symmetric to each other and which possess geometry to damp the
undesired forces that could take place.

A motor (20) as defined in any of the Claims above characterized with a stator
(30) which is connected to a drum (2) wherein laundry is put, a tub (3) wherein
drum (2) is located, and a shaft (4) which is connected to the tub (3), which are
used in washer/dryers, , and a rotor (70) which is placed on the tub (3) in such a
way that it encircles stator (30) fixed on the tub (3) and which rotates the drum
(2) by transferring the movement that it forms with shaft (4) that it is connected
to.
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