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DEFROSTER AND VEHICLE HAVING THE SAME

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority to and benefits of Chinese Patent Applications Serial No.
201320223604.3, No. 201320226881.X and No. 201310154826.9, all filed with the State
Intellectual Property Office of China on April 28, 2013. The entire content of above-referenced

applications is incorporated herein by reference.

FIELD
Embodiments of the present disclosure generally relate to the field of deforesting or defogging

of vehicle, particularly to a defroster and a vehicle having the same.

BACKGROUND

The oil-fueled vehicle in the related art employs a heating and air conditioning system which
uses a waste heat from tail gas or engine cooling circulating water as a heat resource, and the heat
exchanging between air from an air blower and the heat resource is occurred in a heat exchanger,
and then the air with heat is blown to the inside of the vehicle to defrost, defog and to supply
heating.

With application of a pure electric vehicle and a hybrid vehicle, especially of a pure electric
vehicle, there is no sufficient waste heat provided when the vehicle is running. In addition, when the
vehicle is running in an extremely cold circumstance, i.e. in winter, there is a need to defrost and
defog before the vehicle is started.

Currently, the pure electric vehicle may utilize a defroster having a heating device and an air
blower to defrost and defog. However, the speed of the air blown from air blower to the heating
device is not uniform. Therefore, the heating device may heat uniformly, which may reduce the
service life of the heating device. Also, due to the non-uniform speed of the air, the temperature of
the air after being heated by the heating device may be different, thus causing an un-uniform

defrosting effect and an undesired defrosting area.

SUMMARY

Embodiments of the present disclosure seek to solve at least one of the problems existing in
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the prior art to at least some extent, or to provide a consumer with a useful alternative.

Embodiments of a first broad aspect of the present disclosure provide a defroster, which
includes: a housing defining an air outlet; a heating device disposed in the housing; an air blower
defining a blowing outlet and disposed in the housing; and an air duct defining a duct inlet at one
end thereof and a duct outlet at the other end thereof, the air duct being disposed between the
blowing outlet and the heating device so that air blown out from the blower outlet enters the air duct
via the duct inlet and goes out of the air duct via the duct outlet, then passes through the heating
device to exchange heat with the heating device, and is discharged out of the housing via the air
outlet, wherein an area of the duct inlet of the air duct is different from that of the duct outlet of the
air duct.

In some embodiments, the air blower has one blowing outlet formed at a center of a surface of
the air blower, and the area of the duct outlet is larger than that of the duct inlet.

In some embodiments, the air blower has three or more blowing outlets formed at a periphery
of a surface of the air blower, and the area of the duct outlet is smaller than that of the duct inlet.

In some embodiments, the air blower has two blowing outlets formed at left and right sides of
a surface of the air blower respectively, and the air duct comprises an upper plate, a right plate, a
lower plate and a left plate, each of the right and left plates is connected with the upper and lower
plates, and the right plate and the left plate are extended inwardly in a direction from the duct inlet
to the duct outlet.

In some embodiments, an inclination angle between the left plate and a vertical plane is about
10 degrees to about 34 degrees, an inclination angle between the right plate and a vertical plane is
about 10 degrees to about 34 degrees.

In some embodiments, the two blowing outlets are formed at an upper left corner and an upper
right corner of the surface of the air blower respectively, the upper plate and the lower plate are
extended downwardly in the direction from the duct inlet to the duct outlet.

In some embodiments, an inclination angle between the upper plate and a horizontal plane is
smaller than an inclination angle between the lower plate and a horizontal plane.

In some embodiments, the inclination angle between the upper plate and a horizontal plane is
about 0 degree to about 10 degrees, the inclination angle between the lower plate and a horizontal
plane is about 40 degrees to about 52 degrees.

In some embodiments, a length of the upper plate in a right and left direction is smaller than
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that of the lower plate.

In some embodiments, a guiding plate is disposed within the air duct.

In some embodiments, the guiding plate comprises a plurality of left guiding plates and a
plurality of right guiding plates, the left guiding plate and the right guiding plate are extended
inwardly in a direction from the duct inlet to the duct outlet.

In some embodiments, an inclination angle between the left guiding plate and a vertical plane
is about 30 degrees to about 45 degrees, an inclination angle between the right guiding plate and a
vertical plane is about 30 degrees to about 45 degrees.

In some embodiments, the guiding plate comprises a plurality of upper guiding plates and a
plurality of lower guiding plates, the upper guiding plate and the lower guiding plate are extended
downwardly in the direction from the duct inlet to the duct outlet.

In some embodiments, an inclination angle between the upper guiding plate and a horizontal
plane is about 10 degrees to about 50 degrees, an inclination angle between the lower guiding plate
and a horizontal plane is about 10 degrees to about 50 degrees.

In some embodiments, a first supporting member is disposed within and connected with the
housing, the air blower is mounted within the housing via the first supporting member, and the air
duct is connected to the first supporting member.

In some embodiments, a second supporting member is disposed within and connected with the
housing and the heating device is mounted within the housing via the second supporting member.

In some embodiments, the second supporting member comprises a metal support connected
with the housing, and an insulation fixing block connected with two sides of the metal support and
configured to mount the heater device on the metal support.

In some embodiments, the heating device is configured as an electric heater and comprises: an
outer frame; a heating core disposed in the outer frame and defining a first end and a second end,
the first end being adapted to connect to a power source; and a sealing-waterproof glue member
disposed in the outer frame and configured to enclose the first end; the heating core comprises: a
plurality of heat radiating components; a plurality of heating components, the heating components
and the heat radiating components being arranged alternately, and adjacent heating components and
heat radiating components being spaced apart from each other and connected with each other via a
thermally conductive silicone rubber, the heating component comprising: a core tube connected to a

heat radiating component adjacent thereto via the thermally conductive silicone rubber; and a PTC
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thermistor disposed in the core tube.

In some embodiments, the heating core further comprises a first connecting piece disposed at
the first end of the heating core, wherein the heating component further comprises a second
connecting piece disposed in the core tube and electrically connected to the PTC thermistor,
wherein the second connecting piece has an extending part extended out of the core tube and
electrically connected to the first connecting piece, wherein the sealing-waterproof glue member
encloses the first connecting piece and the extending part of the second connecting piece.

In some embodiments, both of the first and second ends of the heating core are enclosed by the
sealing-waterproof glue member.

In some embodiments, the heating device further comprises a sealing-waterproof glue layer
coated on surfaces of the first and second ends of the heating core.

In some embodiments, the core tube comprises an aluminum tube having two load-bearing
walls and two heat radiating walls, each of two heat radiating walls is opposed to the heat radiating
component adjacent thereto, a thickness of the heat radiating wall is greater than that of the
load-bearing wall.

In some embodiments, the thickness of the heat radiating wall is about 1.0 mm to about 1.4
mm, and the thickness of the load-bearing wall is about 0.6 mm to about 1.0 mm.

In some embodiments, the load-bearing wall has a recessed arc portion protruded toward an
interior of the core tube.

In some embodiments, the heater device further comprises a low-voltage controlling
component disposed between the outer frame and an outermost heat radiating component.

In some embodiments, the low-voltage controlling component comprises a temperature sensor
connected to the outermost heat radiating component.

In some embodiments, the housing defines eight air outlets.

Embodiments of a second broad aspect of the present disclosure also provide a vehicle, which
comprises a defroster according to the aforementioned embodiments of the present disclosure. Air
discharger out of the air outlet of the defroster is blown to a windscreen of the vehicle.

With the air duct, or with the air duct and the guiding plate inside of the air duct, air blown out
of the air blower can be blown to the heating device uniformly, and the speed and the temperature
of air blown out from the air outlet of the defroster can be uniform, therefore, a performance of

defrosting for each region of the windscreen is improved, and a defrosting area is increased. In
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addition, due to the uniform speed of the air, a heat radiating performance of the heating device,
especially the PTC electric heater, can be uniform, and a surface temperature of the heating device
can be more uniform, thus, a service life of the heating device is increased.

With at least one end of the heating core being entirely enclosed by the sealing-waterproof glue
member, the high-voltage components, such as the first connecting piece, the second connecting
piece and electric wires, are completely sealed in the sealing-waterproof glue member, and therefore
the waterproofness of the electric heat can be improved. Even when the electric heater is immersed
in water, the safety of the electric heater is still guaranteed.

In some embodiments, both two ends of the heating core are enclosed by the
sealing-waterproof glue member, that is, both ends of the heating core is filled with and coated by
the sealing-waterproof glue, and the sealing-waterproof glue member and the heating core form an
integral structure. Therefore, the waterproofness of the electric heater can be further enhanced, and
a connection performance and shock-proof capability of the heating core can be improved.

Moreover, with the structure of the core tube, the waterproofness of the electric heater and the
heat transfer of the PTC (positive temperature coefficient) thermistor are further improved, and the
electric heater is easily manufactured. Other performances of the electric heater, such as
anti-electrical breakdown, high-voltage resistance and vibration resistance, can be greatly improved.

The defroster having the electric heater is adapted to be used for defrosting or defogging the
vehicle, and the defroster may have a good safety and a long service life. Also, the energy
consumption of the defroster can be reduced, which increases the driving distance of the vehicle. In
addition, the defroster is easy to manufacture and widely used.

Additional aspects and advantages of embodiments of present disclosure will be given in part
in the following descriptions, become apparent in part from the following descriptions, or be

learned from the practice of the embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects and advantages of embodiments of the present disclosure will become
apparent and more readily appreciated from the following descriptions made with reference to the
accompanying drawings, in which:

Fig. 1 is a schematic view of a defroster according to an embodiment of the present disclosure;

Fig. 2 is a schematic view of an air blower of a defroster according to an embodiment of the
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present disclosure;

Fig. 3 is a schematic view of an air duct of a defroster according to an embodiment of the
present disclosure;

Fig. 4 is a horizontal section view of an air duct of a defroster according to an embodiment of
the present disclosure;

Fig. 5 is a vertical section view of an air duct of a defroster according to an embodiment of the
present disclosure;

Fig. 6 is a sectional view of a heating core of a heating device of a defroster according to an
embodiment of the present disclosure;

Fig. 7 is a schematic view of a heating core without a frame of a heating device of a defroster
according to an embodiment of the present disclosure;

Fig. 8 is a sectional view of a core tube of an heating device of a defroster according to an
embodiment of the present disclosure; and

Fig. 9 is a schematic view of an assembled heating device of a defroster according to an

embodiment of the present disclosure.

DETAILED DESCRIPTION

Reference will be made in detail to embodiments of the present disclosure. The same or similar
elements and the elements having same or similar functions are denoted by like reference numerals
throughout the descriptions. The embodiments described herein with reference to drawings are
explanatory, illustrative, and used to generally understand the present disclosure. The embodiments
shall not be construed to limit the present disclosure.

In the specification, unless specified or limited otherwise, relative terms such as “upper”,
“lower”, “right”, “left”, “horizontal”, “vertical” as well as derivative thereof (e.g., “horizontally”,
“downwardly”, “upwardly”, etc.) should be construed to refer to the orientation as then described or
as shown in the drawings under discussion. These relative terms are for convenience of description
and do not require that the present disclosure be constructed or operated in a particular orientation.

The defroster according to embodiments of the present disclosure will be described with
reference to Figures 1-9.

As shown in Fig. 1, embodiments of the present disclosure provide a defroster, which includes:

a housing 5 having an air outlet 4; a heating device disposed in the housing 5; an air blower 1
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disposed in the housing 5; and an air duct 2 disposed in the housing 5. The air duct 2 has a duct inlet
22 and a duct outlet 23.

It would be appreciated by those skilled in the related art that there are no particular limitations
for the housing 5 of the defroster, and the housing 5 can be any commonly used housing in the
related art. For example, the housing may be a square housing manufactured from a metal plate.

In some embodiments, the defroster includes a first supporting member 6 disposed within the
housing 5 for fixing and supporting the air blower 1 in the housing 5. The supporting member 6 is
connected to the housing 5, and the air blower 1 is fixed and supported by the first supporting
member 6 in the housing 5. Therefore, the air blower is prevented from moving due to vibration of
the vehicle. It would be appreciated by those skilled in the related art there are no particular
limitations for the shape and structure of the first supporting member 6, thus, the first supporting
member 6 can be any common shape and structure in the related art. On the other hand, the
connection between the first supporting member 6 and the housing 5 can use any commonly used
connection manner in the related art. The first supporting member 6 may be made of metal.

As shown in Fig. 2, the air blower 1 has a blowing outlet 11 formed at one surface thereof and
a blowing inlet 12 formed at another surface thereof. Air is absorbed into from the blowing inlet 12
and blown out from the blowing outlet 11 by the air blower 1. There are no particular limitations for
number and position of the blowing outlet 11, and it can be designed according to actual needs.

For example, in one embodiment, the air blower 1 has one blowing outlet 11, and when the
blowing outlet 11 is formed at a center of one surface of the air blower 1, the area of the duct outlet
23 is larger than that of the duct inlet 22. Therefore, the air from the air blower 1 can be dispersed
via the air duct 2, so that the air is blown to different regions of the surface of the heating device
uniformly, and a speed of the air to the heating device is uniform.

Also, in another embodiment, the air blower 1 has a plurality of blowing outlets 11, and when
the blowing outlets 11 are formed at a periphery of one surface of the air blower 1, that is, the
blowing outlets 11 are arranged dispersedly, the area of the duct outlet 23 of the air duct is smaller
than that of the duct inlet 22 of the air duct. Therefore, the air from the air blower 1 can be
concentrated via the air duct 2, so that the air is also blown to different regions of the surfaces of the
heater device uniformly, and the speed of the air to the heating device is uniform.

It would be appreciated by those skilled in the related art that according to the position of the

blowing outlet 11and the actual needs, the area of the duct inlet of the air duct and the duct outlet of
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the air duct can be designed and adjusted, in order to ensure a flowing direction and the speed of the
air are uniform.

The air duct includes a casing 21having an upper plate 212, a right plate 211, a lower plate 214
and a left plate 213. Each of the right plate 211and left plate 213 is e connected with the upper and
lower plates.

With the air duct 2, or with the air duct 2 and a guiding plate in the air duct 2, air blown out
from the air blower 1 can be blown to the heating device uniformly, and the speed and the
temperature of air blown out from the air outlet 4 is uniform, therefore, defrosting effect for each
region of the windscreen of the vehicle can be even, and a defrosting area of the windscreen can be
further increased.

In some embodiments, as shown in Figs 3-5, the air duct 2 is disposed between the blowing
outlet 11 and the heater device, the air duct 2 having the duct inlet 22 disposed on one end thereof
and the duct outlet 23 disposed on the other end thereof, such that the air blown out from the blower
outlet 11 by the air blower passes through the duct inlet 22, the air duct 2, the duct outlet 23 in turn,
and arrive at the heater device with which the air exchange heat. After the heat exchanging, the air
is discharged out via the air outlet 4.

The duct inlet 22 of the air duct 2 may be or may not be connected to the air blower 1, and the
duct inlet 22 of the air duct 2 may be or may not be aligned to the blower outlet 11.

In the present embodiment, the duct inlet 22 of the air duct 2 is connected to the air blower 1,
and the air duct 2 is connected to the first supporting member 6, so as to fix into the housing 5, for
example, the air duct 2 may be fixed to the first supporting member 6 via flanges extending from
edges of the duct inlet 22 or/and duct outlet 23 and provided with screw holes. The blowing outlet
11 is completely inserted into the duct inlet 22 of the air duct 2, so that the blowing outlet 11 is
aligned to the duct inlet 22, and  the air out of the air blower 1 can be blown into the air duct 2. It
should be noted that the air duct 2 may be fixed into the housing 5 via an individual supporting
member or without the supporting member.

In some embodiments of the present disclosure, the area of the duct inlet 22 of the air duct 2 is
different from that of the duct outlet 23 of the air duct 22, so that the concentrated or dispersed air
from the air blower may be blown to the heater device uniformly.

As shown in Fig. 3, each of the left plate 211 and a right plate 213 is connected with the upper

plate 212 and lower plate 214. There are no particular limitations for the connections between the
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left plate 211 and each of the upper plate 212 and the lower plate 214, and between the right plate
213 and each of the upper plate 212 and the lower plate 21. For example, the upper plate 212, the
lower plate 214, the right plate 213 and the left plate 211 may be integrally formed, or the
connections between the left plate 211 and each of the upper plate 212 and the lower plate 214, and
between the right plate 213 and each of the upper plate 212 and the lower plate 21 may also adopt
commonly used connection manners in the related art. Also, there are no particular limitations for
the size of the upper plate 212, the lower plate 214, the right plate 213 and the left plate 211.
Preferably, the upper plate 212 is relatively smaller than the others.

In some embodiments, the air blower 1 has two blowing outlets 11 formed at two sides (for
example, the left and right side) of the surface of the air blower 1 respectively. The right plate 213
and the left plate 211 are extended inwardly in a direction from the duct inlet 22 to the duct outlet
23 (i.e. a front-rear direction). Therefore, the air from the air blower 1 can be concentrated and then
uniformly blown to the heater device, especially, the air can be blown to the central region of the
heater device uniformly.

An inclination angle between the left plate 211 and a vertical plane is about 10 degrees to
about 34 degrees, and an inclination angle between the right plate 213 and a vertical plane is about
10 degrees to about 34 degrees. Preferably, the inclination angle between the left plate 211 and the
vertical plane is 22 degrees, and the inclination angle between the right plate 213 and the vertical
plane is also 22 degrees.

In some embodiments, the air blower 1 has two blowing outlets 11 formed at an upper left
corner and an upper right corner of a surface of the air blower 1 respectively, as shown in Fig. 2.
The area of the duct outlet 23 is less than that of the duct inlet 22. Moreover, the upper plate 212
and the lower plate 214 are extended downwardly in the direction from the duct inlet 22 to the duct
outlet 23. Therefore, the air can be blown to the heating device uniformly, especially, the air can
reach the lower part of the heater device.

An inclination angle between the upper plate 212 and a horizontal plane is less than an
inclination angle between the lower plate 214 and a horizontal plane. Therefore, all parts of the
heater device may be blown by the air uniformly. The inclination angle between the upper plate 212
and the horizontal plane is about O degrees to about 10 degrees, and the inclination angle between
the lower plate 214 and the horizontal plane is about 40 degrees to about 52 degrees. Preferably, the

inclination angle between the upper plate 212 and the horizontal plane is 4 degrees, and the
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inclination angle between the lower plate 214 and the horizontal plane is 46 degrees.

In some embodiments, as shown in Figures 3-5, the air duct further includes a guiding plate
disposed within the casing 21 to guide a flowing direction of the air. The guiding plate may be
movably disposed to adjust position relative to the casing 21 or fixedly mounted to the casing 21.
Moreover, there are no particular limitations for the shape and material of the guiding plate.

In some embodiments, the guiding plate includes a plurality of left guiding plates 217 and a
plurality of right guiding plates 218, and the left guiding plate 217 and the right guiding plate 218
are extended inwardly within the air duct 2 in the direction from the duct inlet 22 to the duct outlet
23.. Therefore, an interior of the air duct 2 may be divided into several spaces in a left-right
direction. There are no particular limitations for the number of the left guiding plates 217 and the
right guiding plates 218. For example, 1, the guiding plate may include one left guiding plate 217
and one right guiding plate 218, thus, the interior of the air duct 2 is divided into three spaces. Also,
there are no particular limitations for the size of the left guiding plate 217 and the right guiding
plate 218, for example, the size of the left guiding plate 217 and the right guiding plate 218 may be
smaller than that of the left plate 211 and the right plate 213.

Upper and lower ends of the left guiding plate 217 and the right guiding plate 218 are
connected to the upper plate 211 and the lower plate 214 respectively, front ends of the left guiding
plate 217 and the right guiding plate 218 are adjacent to the duct outlet 23 of the air duct 2.

In one embodiment, the air blower 1 has two blowing outlets 11 formed at the upper left corner
and the upper right corner of the surface of the air blower 1 respectively. The left guiding plate 217
and the right guiding plate 218 are extended inwardly, so that the air from the blower outlets 11
formed at the upper left corner and the upper right corner of the air blower 1 can be concentrated
and then blown to the heating device uniformly, especially, the air can be blown to the central
region of the heating device uniformly.

It would be appreciated by those skilled in the related art that the left guiding plate 217 and the
right guiding plate 218 may be extended in different direction according to the positions of the
blowing outlets 11 and actual needs.

In some embodiments, an inclination angle between the left guiding plate 217 and a vertical
plane is about 30 degrees to about 45 degrees, and an inclination angle between the right guiding
plate 218 and a vertical plane is about 30 degrees to about 45 degrees. Preferably, the inclination

angle between the left guiding plate 217 and the vertical plane is 37.2 degrees, and the inclination
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angle between the right guiding plate 218 and the vertical plane is 37.2 degrees.

In some embodiments, the guiding plate may further includes a plurality of upper guiding
plates 215 and a plurality of lower guiding plates 216, so that the interior of the air duct 2 may be
divided into several spaces in an up-down direction. There are no particular limitations for the
number of the upper guiding plates 215 and the lower guiding plates 216. For example, the guiding
plate may include one upper guiding plate 215 and one lower guiding plate 216, and then the air
duct 2 is divided into three spaces.

Also, there are no particular limitations for the size of the upper guiding plate 215 and the
lower guiding plate 216, for example, the size of the upper guiding plate 215 and the lower guiding
plate 216 may be small. In some embodiments, the upper guiding plate 215 and the lower guiding
plate 216 may have a length of about 20 mm to about 30 mm. Therefore, the air in the air duct 2
may be blown to the lower region of the heating device uniformly. Preferably, the upper guiding
plate 215 has a length of 25 mm and the lower guiding plate 216 has a length of 25 mm.

A left end and a right end of the upper guiding plate 215 are connected to the left plate 211 and
the right plate 213 respectively, and a left end and a right end of the lower guiding plate 216 are
connected to the left plate 211 and the right plate 213 respectively. Rear ends of upper guiding plate
215 and the lower guiding plate 216 are adjacent to the duct inlet 22 of the air duct 2, and front ends
of the upper guiding plate 215 and the lower guiding plate 216 are connected to the left guiding
plate 217 and the right guiding plate 218, namely, rear ends of the left guiding plate 217 and the
right guiding plate 218 are connected to the front ends of the upper guiding plate 215 and the lower
guiding plate 216.

In one embodiment, the air blower 1 has two blowing outlets 11 formed at the upper left corner
and the upper right corner of the surface of the air blower 1 respectively. The upper guiding plate
215 and the lower guiding plate 216 are extended downwardly in the direction from the duct inlet
22 to the duct outlet 23. Therefore, the air from the blower outlets 11 may be blown to the lower
region of the heating device uniformly. The inclination angle between the upper guiding plate 215
and the horizontal plane is about 10 degrees to about 50 degrees, and the inclination angle between
the lower guiding plate 216 and the horizontal plane is about 10 degrees to about 50 degrees.
Preferably, the inclination angle between the upper guiding plate 215 and a horizontal plane is
greater than the inclination angle between the lower guiding plate 216 and a horizontal plane. Thus,

the inclination angle between the upper guiding plate 215 and the horizontal plane is 31 degrees,
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and the inclination angle between the lower guiding plate 216 and the horizontal plane is 26
degrees.

It would be appreciated by those skilled in the related art that the upper guiding plate 215 and
the lower guiding plate 216 may be extended in different direction according to the positions of the
blowing outlets 11 and actual needs.

There are no particular limitations for the heating device, the heating device may be any
commonly used heating device in the related art. Preferably, the heating device is a PTC (Positive
Temperature Coefficient) electric heater 3.

In some embodiments, as shown in Fig. 6, Fig. 7 and Fig. 9, the PTC electric heater includes
an outer frame 38 and a heating core disposed in the outer frame 38.

The electric heater 3 may include at least one heating core, and there are no particular
limitations for the connection and position relationships for these heating cores. As shown in Fig. 6,
the heating core includes a plurality of heat radiating components 33 and a plurality of heating
components 32. The heat radiating components 33 and the heating components 32 are spaced apart
from each other.

As shown in Fig. 6, the outer frame 38 includes four side frames, and each two of the four side
frames may be connected with each other via any commonly used fixing manner In addition, the
outer frame 38 may be configured as a square box. There are no particular limitations for the
structure and material of the outer frame 38, thus, descriptions of the structure and the material of
the outer frame are omitted here.

In some embodiments, the heating core has a first end and a second end. At least one of the
first and second ends is configured to connect to a power source (not shown). For example, the first
end of the heating core may be connected to external power supplies.

The heating core further includes a first connecting piece 36 disposed at the first end of the
heating core and connected with an electric wire 37. The electric wire 37 is configured to connect
with an external current.

The heating component 32 includes a core tube 321 and a PTC thermistor 322 disposed in the
core tube 321. The core tube 321 includes a second connecting piece 35 extending out from the first
end of the heating core and electrically connected to the first connecting piece 36. Then the second
connecting piece 35 is electrically connected to the external power supplies via the electric wire 37.

The electric wire 37 may extend out of the frame 8 from one or more sides, it should be noted
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that there are no particular limitations for extending path of the electric wire 37, it depends on actual
needs. For example, if the first connecting pieces are disposed on both two ends of the heating core,
the electric wire 37 may extend out of the outer frame 38 from the two ends of the heating core.

In some embodiments, the heating device further includes a sealing-waterproof glue member
31. The sealing-waterproof glue member 31 is disposed in the outer frame 38 and configured to
enclose at least one end of the heating core. Preferably, both ends of the heating core are enclosed
by the sealing-waterproof glue member 31 respectively. That is, ends of the core tube 321 and the
heat radiating components 33, and space between the core tube 321 and the heat radiating
components 33 are filled with sealing-waterproof glue.

In some embodiments, at least one end of the heating core includes a first connecting piece 36
configured to connect a current source. The heating component 32 further includes a second
connecting piece 35 disposed in the core tube 321 and electrically connected to the PTC thermistor
322. The second connecting piece 35 has an extending part extended out of the core tube 321 and
electrically connected to the first connecting piece 36. The first connecting piece 36 and the
extending part of the second connecting piece 35 are enclosed within the sealing-waterproof glue
member 31. It would be appreciated by those skilled in the related art that “electrically connected”
may be any commonly used electrical connection manners, for example, a conductive material may
disposed between the first connecting piece 36 and the second connecting piece 35.

In some embodiments, the heating core may be electrically connected to an external power
source at one end of the heating core, and the heating core may also be electrically connected to an
external power source at two ends of the heating core. Also, there are no particular limitations for
number of the first connecting piece 36.

In some embodiments, both of the first and second ends of the heating core are enclosed by the
sealing-waterproof glue member 31. Thus, the core tube 321 can be completely sealed, and
high-voltage components can be entirely sealed within the core tube 321. Therefore, the
waterproofness of the electric heater is improved, and even when the electric heater is dipped in
water, a safety of the electric heater can be ensured. The electric heater, adapted to be used for
defrosting or heating in a vehicle, is safe and has a long service life and lower energy consumption, ,
thus increasing the driving distance of the vehicle.

In some embodiments, a sealing-waterproof glue layer is coated on surfaces of the first and

second ends of the heating core. The sealing-waterproof glue layer may be an extending part of the
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sealing-waterproof glue member 31. Or, the sealing-waterproof glue layer and the
sealing-waterproof glue member 31 may be coated individually and then form an integral structure.
Thus, the first and second ends of the heating core can be covered by sealing-waterproof glue, such
that the waterproofness of the electric heater, and connection performance and shock resistant
performance of the heating core can be further improved. Preferably, a tail part of the electric wire
37 is coated with the sealing-waterproof glue, thus, the waterproofness of the electric heater can be
further improved.

In some embodiments, there are no particular limitations for shape of the sealing-waterproof
glue member 31, the sealing-waterproof glue member 31 may have different shapes according to
actual needs. Also, there are no particular limitations for method of manufacturing the
sealing-waterproof glue member 31. For example, the sealing-waterproof glue member 31 may be
manufactured by a mold, that is, a mold matched with the size of the heating core is be
pre-produced, next the heating core is placed in the mold, then a sealing-waterproof glue is filled
into the mold and cured, so that the ends of the heating core can be closely enclosed by the
sealing-waterproof glue.

In one embodiment, the sealing-waterproof glue member 31 is made of a silicone rubber. The
silicone rubber may be processed by special treatment, such as special heat treatment. Thus, a
heat-resistance temperature of the silicone rubber is no less than 280 C, a heat conductivity
coefficient of the silicone rubber is no less than 1.4 W/(m * K) and a cohesiveness of the silicone
rubber is greater than 4 MPa.

In some embodiments, the core tube 321 may be an aluminum tube, and the PTC thermistor
322 is disposed in the core tube 321. When the PTC thermistor 322 is power on, the PTC thermistor
322 is heated. The heat generated by the PTC thermistor 322 may be firstly transferred to the core
tube 321, then transferred to the heat radiating component 33, and then is taken away by the air. In
embodiments of the present disclosure, two open ends of the aluminum tube are covered and
enclosed by the sealing-waterproof glue, therefore a waterproofness of the electric heater can be
further improved.

As shown in Fig. 8, the core tube 321 comprises two heat radiating walls 3211 o and two
load-bearing walls 3212 connected to the two heat radiating walls 3211 respectively. Each of the
heat radiating walls 3211 is opposed to the heat radiating component 33 adjacent thereto. In one

embodiment, a thickness of the heat radiating wall 3211 is different from that of the load-bearing
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wall 3212. For example, the thickness of the heat radiating wall 3211 is greater than that of the
load-bearing wall 3212, therefore, the heat radiating wall 3211 may be contacted with an insulating
member, such as a ceramic member, more tightly, which is good for heat transferring for the PTC
thermistor 322. In embodiments of the present disclosure, the thickness of the heat radiating wall
3211 is about 1.0 mm to about 1.4 mm, and the thickness of the load-bearing wall 3212 is about 0.6
mm to about 1.0 mm. More particularly, the heat radiating wall 3211 has a thickness of 1.35 mm,
and the load-bearing wall 3212 has a thickness of 0.9 mm.

As shown in Fig. 8, in one embodiment, the load-bearing wall 3212 has a recessed arc portion
protruded toward an interior of the core tube 321. Therefore, the sealing-waterproof glue may be
filled more easily, and during filling the sealing-waterproof glue, the core tube 321 may be not
inclined, and the structure is more stable. Therefore, a waterproofness of the electric heater may be
further improved.

In embodiments of the present disclosure, there are no limitations for height of the core tube
321, and it may be designed according to actual needs. For example, the height of the core tube 321
may be designed according to the size and structure of the PTC thermistor 322. In one embodiment,
the core tube 321 has an outer height of 9.2 mm and an inner height of 6.5 mm.

The core tube 321 may be made of a metal material. According to the material of the core tube
321, the heating component 32 further includes an insulating member disposed between the core
tube 321 and the PTC thermistor 322. In one embodiment, the insulating member includes a
ceramic plate, for example, an aluminum oxide ceramic plate 323. Since the ceramic plate has an
excellent insulating property, a high heat conductivity coefficient and a good high-temperature
resistant performance, therefore, performances, such as insulating property, of the electric heater
may be further improved.

In some embodiments, a thermally conductive silicone rubber is disposed between the core
tube 321 and the heat radiating component 33 adjacent to the core tube 321. Then the core tube 321
and the heat radiating component 33 are bonded to form the heating core. There are no particular
limitations for surface of the core tube 321, for example, a surface of the core tube 321 connected
with the heat radiating component 33 (i.e. a surface of the heat radiating wall 3211) may be
processed via abrasive blasting to form an abrasive blasted surface. Before abrasive blasting, the
surface of the core tube 321 may be subjected to a coarsening treatment. After being processed by

coarsening treatment and abrasive blasting, the thermally conductive silicone rubber is disposed
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between the core tube 321 and the heat radiating component adjacent 33. Therefore, a bonding
strength between the core tube 321 and the heat radiating component adjacent 33 may be improved,
which is good for the thermal conductivity.

In embodiments of the present disclosure, there are no particular limitations for the PTC
thermistor 322, the PTC thermistor 322 may be any commonly well-known the PTC thermistor.
Preferably, in the present disclosure, the PTC thermistor 322 has a high heating rate, a high power
and low power consumption. Generally speaking, the PTC thermistor 322 includes a conductive
substrate, a positive temperature coefficient material and a conductive electrode. The positive
temperature coefficient material is disposed between two conductive substrates and coated on the
conductive substrates, the conductive electrodes are disposed on the conductive substrate and
connected to electrode terminals, and the electrode terminals form a wiring harness to connect with
a power source.

In some embodiments, the PTC thermistor 322 is disposed in the core tube 321 to form the
heating component, an aluminum oxide ceramic plate 323 is clamped between the core tube 321
and the PTC thermistor 322. The aluminum oxide ceramic plate 323 has a good insulating property
and an excellent thermal conductivity, such that the PTC thermistor 322 is insulated from the core
tube 321 and heat generated by the PTC thermistor 322 may be transmitted to the heat radiating
component 33 through the core tube 321 effectively.

The PTC thermistor 322 may have a high heating rate and a high power, in some embodiments,
two heat radiating components 33 are disposed between adjacent heating components, and two heat
radiating components 33 are disposed between the outer frame and an outermost heating component,
thus enlarging a heat radiating area.

It should be noted that, in some embodiments, one or more than three heat radiating
components 33 are disposed between two adjacent heating components, and one or more than three
heat radiating components 33 are disposed between the outer frame 38 and an outermost heating
component 32. The number of the heat radiating component 33 can be designed according to power
of the PTC thermistor 322 and heat radiating efficiency of the heat radiating component 33. In some
embodiments, one or two heat radiating components 33 are disposed between two adjacent heating
components 32, and two heat radiating component 33 is disposed between the outer frame 38 and
an outermost heating component 32. Therefore, heat may be transferred to the heat radiating

component 33 quickly, and then be dissipated by the heat radiating component 33 efficiently.
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In some embodiments, the heat radiating component 33 includes two connecting sheets 331
and a heat radiating sheet 332 disposed between the two connecting sheets 321, the heat radiating
sheet 332 has a corrugated shape. Both the connecting sheet 331 and the heat radiating sheet 332
may be made of an aluminum sheet. For example, a connecting sheet 331 is manufactured from an
aluminum sheet having a thickness of 0.8 mm, and a heat radiating sheet 332 is manufactured by
bending an aluminum sheet having a thickness of 0.2 mm to form a corrugated aluminum sheet, and
then the heat radiating sheet 332 is fixed between two connecting sheets 331 by soldering to form
the heat radiating component 33. Then the heat radiating component 33 may have a large heat
radiating area and a better heat radiating efficiency. In embodiments of the present disclosure, the
connecting sheet 331 may have an abrasive blasted surface form thereon, such that a bonding
strength and a thermal conductivity between the core tube 321 and the heat radiating component 3
may be improved.

In some embodiments, the electric heater further includes a low-voltage controlling component.
The low-voltage controlling component may detect a parameter variation of the heating core, and
then feedback the parameter variation to a control system to cut off the current or circuit to ensure
safety of the vehicle. In one embodiment, the low-voltage controlling component is disposed
between the outer frame and an outermost heat radiating component 33. In one embodiment, as
shown in Fig. 8, the low-voltage controlling component includes a temperature sensor 34. The
temperature sensor 34 may be riveted on the outermost heat radiating component 33. The
temperature sensor 34 may detect a temperature of the heat radiating component 33, and when the
temperature of the heat radiating component 33 is higher than a predetermined value, the
temperature sensor 34 may feedback the temperature to the control system to cut off the current or
circuit to ensure the safety of the vehicle.

In embodiments of the present disclosure, the heating device may be or may not be connected
with the duct outlet 23. In some embodiments, the heating device includes a PTC heating device
with a small volume, so that the heating device may not be connected with the duct outlet 23.

In some embodiments, the defroster further includes a second supporting member 7 for fixing
and supporting the heating device in the housing 5. The second supporting member 7 is connected
to the housing 5. There are no particular limitations for the connection type between the housing 5
and the second supporting member 7 may be any commonly well-known connection type in the

related art, therefore, the detailed descriptions of the connection type between the housing 5 and the
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second supporting member 7 are omitted here.

In one embodiment, the second supporting member 7 includes a metal support 71 connected to
the housing 5 and an insulation fixed block 72 disposed on two sides of the metal support 71 and
connected to the metal support 71, the PTC electric heater is mounted on the metal support. Then an
electric leakage may be avoided.

In some embodiments, the air outlet 4 is disposed on a surface of the housing 5, a cold air
blown out of the air blower may be heated by the heating device, and then the air is blown out
through the air outlet 4 to defrost. There are no particular limitations for the number of the air outlet
4. In one embodiment, the defroster includes eight air outlets. Thus, a defrosting effect may be more
equal.

According to embodiments of the present disclosure, a vehicle is provided. The vehicle
includes the defroster according to aforementioned embodiments of the present disclosure. The air
outlet 4 of the defroster faces a windscreen of the vehicle. Then a cold air blown out of the air
blower may be heated by the heating device to form a warm air; then the warm air may be blown to
the windscreen of the vehicle for defrosting the windscreen.

It should be noted that the air outlet 4 may be connected to the windscreen via a common
connection type that known by one of ordinary skills in the art. For example, in one embodiment, a
ventilation device is connected to the air outlet 4, the ventilation device has a flexible ventilation
pipe matched with the air outlet 4 in number, and the flexible ventilation pipe is connected to an air
vent facing to the windscreen. The air vent is disposed on an instrument panel of the vehicle. Then
the air with heat may be blown to the windscreen via the flexible ventilation pipe and the air vent to
defrost and defog.

The flexible ventilation pipe may be a rubber pipe or a plastic pipe which has certain flexibility.
The air vent includes a body part, a guiding opening part having a flat shape and disposed on one
end of the body part and a connection part having a cylinder shape, connected to the flexible
ventilation pipe and disposed on other end of the body part. The air guiding opening part is
communicated with the connection part. The connection part may be fitted over on the flexible
ventilation pipe. Similarly, the flexible ventilation pipe may be fitted over on the connection part.
The flat guiding opening part may reduce an area of air blown out therefrom, then to increase a
speed of the air blown out therefrom. In one other embodiment, the air vent further includes a

mounting plate horizontally extending from center of the body part. The mounting plate is fixed to a
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surface of the instrument panel. The mounting plate may be fixed by a screw. The air vent may be
formed by integral molding a plastic component having a thickness of about 1.5 mm to about 3 mm.
When installing the air vent, the connection part of the air vent may be pass through an air hole and
the instrument panel, and then fixed on the instrument panel.

With the defroster according to the present disclosure, the defrosting effect of the vehicle may
be improved, and the defrosting area may be more proper, and the defroster may have a long service
life.

Although explanatory embodiments have been shown and described, it would be appreciated
by those skilled in the art that the above embodiments cannot be construed to limit the present
disclosure, and changes, alternatives, and modifications can be made in the embodiments without

departing from spirit, principles and scope of the present disclosure.
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WHAT IS CLAIMED IS:

1. A defroster, comprising:

a housing defining an air outlet;

a heating device disposed in the housing;

an air blower defining a blowing outlet and disposed in the housing; and

an air duct defining a duct inlet at one end thereof and a duct outlet at the other end thereof, the
air duct being disposed between the blowing outlet and the heating device so that air blown out
from the blower outlet enters the air duct via the duct inlet and goes out of the air duct via the duct
outlet, then passes through the heating device to exchange heat with the heating device, and is
discharged out of the housing via the air outlet, wherein an area of the duct inlet of the air duct is
different from that of the duct outlet of the air duct.

2. The defroster of claim 1, wherein the air blower has one blowing outlet formed at a center of
a surface of the air blower, and the area of the duct outlet is larger than that of the duct inlet.

3. The defroster of claim 1, wherein the air blower has three or more blowing outlets formed at
a periphery of a surface of the air blower, and the area of the duct outlet is smaller than that of the
duct inlet.

4. The defroster of claim 1, wherein the air blower has two blowing outlets formed at left and
right sides of a surface of the air blower respectively, and the air duct comprises an upper plate, a
right plate, a lower plate and a left plate, each of the right and left plates is connected with the upper
and lower plates, and the right plate and the left plate are extended inwardly in a direction from the
duct inlet to the duct outlet.

5. The defroster of claim 4, wherein an inclination angle between the left plate and a vertical
plane is about 10 degrees to about 34 degrees, an inclination angle between the right plate and a
vertical plane is about 10 degrees to about 34 degrees.

6. The defroster of claim 4, wherein the two blowing outlets are formed at an upper left corner
and an upper right corner of the surface of the air blower respectively, the upper plate and the lower
plate are extended downwardly in the direction from the duct inlet to the duct outlet.

7. The defroster of claim 6, wherein an inclination angle between the upper plate and a
horizontal plane is smaller than an inclination angle between the lower plate and a horizontal plane.

8. The defroster of claim 7, wherein the inclination angle between the upper plate and a

horizontal plane is about O degree to about 10 degrees, the inclination angle between the lower plate
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and a horizontal plane is about 40 degrees to about 52 degrees.

9. The defroster of claim 6, wherein a length of the upper plate in a right and left direction is
smaller than that of the lower plate.

10. The defroster of any one of claims 4-9, wherein a guiding plate is disposed within the air
duct.

11. The defroster of claim 10, wherein the guiding plate comprises a plurality of left guiding
plates and a plurality of right guiding plates, the left guiding plate and the right guiding plate are
extended inwardly in a direction from the duct inlet to the duct outlet.

12. The defroster of claim 11, wherein an inclination angle between the left guiding plate and a
vertical plane is about 30 degrees to about 45 degrees, an inclination angle between the right
guiding plate and a vertical plane is about 30 degrees to about 45 degrees.

13. The defroster of claim 10, wherein the guiding plate comprises a plurality of upper guiding
plates and a plurality of lower guiding plates, the upper guiding plate and the lower guiding plate
are extended downwardly in the direction from the duct inlet to the duct outlet.

14. The defroster of claim 13, wherein an inclination angle between the upper guiding plate
and a horizontal plane is about 10 degrees to about 50 degrees, an inclination angle between the
lower guiding plate and a horizontal plane is about 10 degrees to about 50 degrees.

15. The defroster of claim 1, wherein a first supporting member is disposed within and
connected with the housing, the air blower is mounted within the housing via the first supporting
member, and the air duct is connected to the first supporting member.

16. The defroster of claim 1, wherein a second supporting member is disposed within and
connected with the housing and the heating device is mounted within the housing via the second
supporting member.

17. The defroster of claim 16, wherein the second supporting member comprises a metal
support connected with the housing, and an insulation fixing block connected with two sides of the
metal support and configured to mount the heater device on the metal support.

18. The defroster of any one of claims 1-17, wherein the heating device is configured as an
electric heater and comprises:

an outer frame;

a heating core disposed in the outer frame and defining a first end and a second end, the first

end being adapted to connect to a power source; and
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a sealing-waterproof glue member disposed in the outer frame and configured to enclose the
first end;

the heating core comprises:

a plurality of heat radiating components;

a plurality of heating components, the heating components and the heat radiating components
being arranged alternately, and adjacent heating components and heat radiating components being
spaced apart from each other and connected with each other via a thermally conductive silicone
rubber,

the heating component comprising:

a core tube connected to a heat radiating component adjacent thereto via the thermally
conductive silicone rubber; and

a PTC thermistor disposed in the core tube.

19. The defroster of claim 18, wherein the heating core further comprises a first connecting
piece disposed at the first end of the heating core,

wherein the heating component further comprises a second connecting piece disposed in the
core tube and electrically connected to the PTC thermistor,

wherein the second connecting piece has an extending part extended out of the core tube and
electrically connected to the first connecting piece,

wherein the sealing-waterproof glue member encloses the first connecting piece and the
extending part of the second connecting piece.

20. The defroster of claim 18, wherein both of the first and second ends of the heating core are
enclosed by the sealing-waterproof glue member.

21. The defroster of claim 18, wherein the heating device further comprises a
sealing-waterproof glue layer coated on surfaces of the first and second ends of the heating core.

22. The defroster of claim 18, wherein the core tube comprises an aluminum tube having two
load-bearing walls and two heat radiating walls, each of two heat radiating walls is opposed to the
heat radiating component adjacent thereto, a thickness of the heat radiating wall is greater than that
of the load-bearing wall.

23. The defroster of claim 22, wherein the thickness of the heat radiating wall is about 1.0 mm
to about 1.4 mm, and the thickness of the load-bearing wall is about 0.6 mm to about 1.0 mm.

24. The defroster of claim 22, wherein the load-bearing wall has a recessed arc portion
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protruded toward an interior of the core tube.

25. The defroster of claim 18, wherein the heater device further comprises a low-voltage
controlling component disposed between the outer frame and an outermost heat radiating
component.

26. The defroster of claim 25, wherein the low-voltage controlling component comprises a
temperature sensor connected to the outermost heat radiating component.

27. The defroster of claim 1, wherein the housing defines eight air outlets.

28. A vehicle, comprising a defroster according to any one of claims 1-27, wherein air

discharged out of the air outlet of the defroster is blown to a windscreen of the vehicle.

23



WO 2014/177026 PCT/CN2014/076297

4 71

7 To— o 72

L]
HM OIS
T 7T

Fig. 1




WO 2014/177026

21

PCT/CN2014/076297

22

215 216

212

@]

211

217 218
214

23

Fig. 3
22

@]

O

/<52. gf W

UP

LEFT=———RIGHT
23

DWON
Fig. 4

2/6

218

213



WO 2014/177026 PCT/CN2014/076297

215

216/

Fig. 5

3/6



WO 2014/177026 PCT/CN2014/076297

332
33331
] N
1 e
WWWWWVWWWWVWWWVWWWWWWWWWMWMMMMWMWWMMWWWWW
[ N N [ T T N EN [ VM// 31
T
W
T
T
T
WMQ/VWV\NVV\MMNVW/\
\ 123 322 35 321

Fig. 6

4/6









INTERNATIONAL SEARCH REPORT

International application No.
PCT/CN2014/076297

A. CLASSIFICATION OF SUBJECT MATTER

B60S 1/54(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

B60S, B60H

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT,CNKI,WPLEPODOC: vehicle, defrost+, air, condition, heat+, blow+, duct, inlet, outlet

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX CN 203268003U (BYD CO LTD) 06 November 2013 (2013-11-06) 1—28
claims 1-28

A CN 101259823A (CHERY AUTOMOBILE CO LTD) 10 September 2008 (2008-09-10) 1—28
the whole document

A KR 20040031444A (HYUNDAI MOTOR CO LTD) 13 April 2004 (2004-04-13) 1—28
the whole document

A GB 878038A (H R ELECTRIC MOTORS NEWHAVEN L) 20 September 1961 (1961-09- 1—28

20)

the whole document

A US 2006046632A1 (GOUPIL GERALD M JRET AL.) 02 March 2006 (2006-03-02) 1—28
the whole document

D Further documents are listed in the continuation of Box C.

See patent family annex.

#  Special categories of cited documents:

. document defining the general state of the art which is not considered

A to be of particular relevance

«p earlier application or patent but published on or after the international
filing date

“r document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“« document referring to an oral disclosure, use, exhibition or other
means

pr document published prior to the international filing date but later than

the priority date claimed

wp later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the

principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be

considered novel or cannot be considered to involve an inventive step
when the document is taken alone

X

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

wy”

“&”

Date of the actual completion of the international search

Date of mailing of the international search report

6,Xitucheng Rd., Jimen Bridge, Haidian District, Beijing
100088 China

Facsimile No. (86-10)62019451

03 July 2014 16 July 2014
Name and mailing address of the ISA/ Authorized officer
STATE INTELLECTUAL PROPERTY OFFICE OF THE
P.R.CHINA(ISA/CN) SUN.Xue
k4

Telephone No. (86-10)62085387

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2014/076297

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 203268003U 06 November 2013 None
CN 101259823A 10 September 2008 None
KR 20040031444A 13 April 2004 None
GB 878038A 20 September 1961 None
us 2006046632A1 02 March 2006 AT 454998T 15 January 2010
EP 1630014A1 01 March 2006

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - wo-search-report
	Page 33 - wo-search-report

