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(57) Abstract: In the application of a heat exchanger (1) to domestic-type refrigerators, water containing additives or any other
fluid flows through the channels in series or in parallel, depending on the capacity of the system, and is collected by a collector to
be directed towards the cold side of the Stirling cooler. The heat exchanger (1) with square or rectangular cross-sectioned channels,
depending on the capacity of the system is produced in such a manner that it covers the back wall or the back and side walls of
the refrigerator. The heat exchanger (1) to be used on the cold side is either produced together with the cabinet (3) inner liner or is
produced separately from the cabinet (3) inner liner and then adhered to the said inner liner.
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THE REFRIGERATOR

The present invention is related to the refrigerators with Stirling cycle
heat pumps, wherein heat exchangers are used in order to remove the thermal

energy from the cooled chamber of the refrigerator to the external environment.

The cooling systems with compressors, that have been used for many
years in the cooling applications such as refrigerators and airconditioners, mainly
consist of four units; namely, a compressor, an evaporator used to draw out the
thermal energy from the cooled refrigerator cabinet, a condenser used to discharge
the thermal energy and a throttle valve or a capillary pipe to regulate the flow of
the fluid circulating through the system, from high pressure to low pressure. In the
domestic-type refrigerators wherein such conventional systems are used, the heat
exchangers generally referred to as evaporators, that serve to absorb the thermal
energy from the cooled air inside the refrigerator cabinet, are manufactured of
metal pipes with various diameters depending on their functional properties. The
thermal energy drawn out from the cooled air inside the refrigerator cabinet, after
the compression of the refrigerant leaving the evaporator to a high pressure by
means of the compressor, is transferred to the external environment, through the
heat exchanger, named as the condenser. The function of the compressor within
the system is to compress the refrigerant being at a low pressure and temperature

while leaving the evaporator, to a high pressure (Figure 1).

The dimensions of the evaporators used in the conventional systems are
determined after the required surface area is calculated according to the cabinet
heat gain, the desired temperature of the air inside the cabinet, the evaporation
temperature of the refrigerant, and the coefficients of thermal conduction and
convection. In such an implementation, the limited heat transfer surface area
requires high temperature differences whereas heat transmission at such a high
temperature difference, increases the irreversibilities, which in turn leads to a

decrease in the coefficient of performance of the system. The research and



10

15

20

30

WO 01/40724

PCT/TR00/00061

development studies made by various institutions show that the efficiency of the
compressors used in such systems approach to an upper limit. However, it is also
known that the refrigerants or cooling fluids used in the refrigerators having

compressors, damage the ozon layer and cause a global warming.

Since 1930s, another thermodynamic cycle used to cool the electronic
devices in low operating temperature practices, is the Stirling cycle. The US
Patents No. 4858442, 4877434, 5056317, 5088288 mention the use of the Stirling
cycle in cooling the electronic devices and in low operating temperature practices.
In addition to the commonly used Stirling heat pumps with mechanical drive, US
Patents Nos. 4183214, 4404802, 4888951, 5642622, disclose the development of

Stirling heat engines and heat pumps based on the free piston principle.

Currently, due to their high efficiencies, the Stirling heat pumps with

free-piston are an important alternative for the conventional systems.

The Stirling-type heat pump is a system consisting of a cold surface
exposed to the air that absorbs heat energy from outside, a warm surface
dissipating heat to air and a piston-displacer mechanism driven by a motor to
compress and expand the gas within the heat pump in oscillation at a preselected
frequency. While the piston driven by a linear electric motor is compressing the
gas within the heat pump, an isothermic compression is realized due to the heat
transmission from the warm surface to the external environment, and the
temperature of the gas remains constant. Whereas at the cold side of the Stirling
heat pumps, as heat energy is drawn in from outside by using the cold surface
during the expansion of the gas within the heat pump, an isothermic expansion
occurs and the temperature of the gas remains constant. Within the scope of the
above described thermodynamic cycle, the Stirling heat pumps have a cold
surface capable of absorbing heat energy from outside and a warm surface,

capable of dissipating heat energy to outside.
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In the common state of art wherein the Stirling heat pump is used, heat
exchangers which can also be referred to as cold-side- and warm-side- heat
exchangers are placed on the above described cold and warm surfaces. In cases
when Stirling heat pumps are used instead of the conventional compressors, a heat
exchanger must be placed within the refrigerator cabinet in order to convey the
heat energy in the air to the cool surface, and this heat exchanger must be
connected to the cold-side heat exchanger to create a secondary circulation circuit.
A fluid containing water and additives, that circulates in the secondary circulation
circuit will absorb the heat energy from the air within the refrigerator cabinet by
flowing through the internally mounted heat exchanger. The fluid carrying this
heat reaches the cold-side- heat exchanger, placed on the Stirling heat pump.
Meanwhile, the gas (usually helium or nitrogen) within the Stirling heat pump
absorbs the heat energy from the fluid flowing in the secondary circulation circuit
due to the above mentioned reasons and transmits the heat energy absorbed by the
said fluid from the air within the cabinet to the Stirling heat pump by means of the
cold-side- heat exchanger. A circulation similar to that provided between the heat
exchanger mounted in the cabinet and the cold-side- heat exchanger mounted on
the Stirling heat pump, must also be provided between an external heat exchanger
and the warm-side- heat exchanger on the Stirling heat pump, in order that the

refrigerator can fully perform the cooling function.

In this case, due to a thermodynamic cycle created within the Stirling
heat pump, the cooling fluid which is compressed at a constant temperature at the
section where the warm side heat exchanger is installed, will transmit the heat
energy absorbed from the air inside the refrigerator cabinet to the secondary fluid
consisting of water, which circulates in the external side heat exchanger circuit
mounted externally with respect to the refrigerator, by the assistance of the warm-
side heat exchanger. Upon the dissipation of the heat energy absorbed by the
secondary fluid, to the external environment through the heat exchanger, the cycle

is completed.

PCT/TR00/00061
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As nitrogen or helium is used as the cooling fluid in the Stirling heat
pump, and mostly water is used in the secondary circuits, this technology has no
adverse effects on the environment. In case free-piston technology is used, the
lateral loads and thus the frictions are reduced and consequently, the performance
of the heat pump increases whereas the energy consumption of the refrigerator
decreases. In addition to these advantages, in the cooling systems where Stirling
heat pumps are used, as the use of tubular heat exchange as the case was in the
prior art, limits the heat transfer surface area, the performance of the Stirling heat
pumps remains below the value that can be obtained otherwise. Furthermore, due
to the fact that in the secondary circulation circuits mostly water is used, the heat
transport coefficient decreases in the internal and external heat exchangers which
in turn increases the required heat transfer area. In this case, heat exchangers made

of metallic pipes of various diameters appear to be disadvantageous.

The object of the present invention is to provide the construction of the
heat exchangers used to absorb heat energy from the cooled volume and to
dissipate the absorbed heat energy to the external environment, in compliance

with the heat pumps operating by Stirling cycle.

The embodiment of a heat exchanger integrated to the refrigerator and
which is suitable to the Stirling type heat pumps is illustrated in the attached

drawings, wherein:

Figure 1, is the general view of the cooling system of the prior art.

Figure 2, is the general view of the free-piston type Stirling heat pump.

Figure 3, is the general view of the system using the Stirling heat pump.

Figure 4, is the general view of the heat exchanger.

Figure Sa, is the view showing the parallel flow of the fluid in the heat
exchangers.

Figure 5b, is the view showing the serial flow of the fluid in the heat

exchangers.

PCT/TR00/00061
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Figure 6, is the view of the heat exchangers applied in the refrigerator.

Figure 7, is the view of the heat exchanger with the insulation material.

The components shown in the figures are separately given reference

numerals as follows:

1. Heat exchanger

2. Stirling heat pump

3. Cabinet

4. Compressor

5. Condenser

6. Evaporator

7. Throttle valve

8. Vacuum insulation panel
9. Cold surface

10. Warm surface

11. Cabinet inner liner

12. Cabinet outer liner

13. Insulation material, polyurethane

The flow character of the fluid flowing through the channels in the heat
exchangers (1), i.e whether the flow is laminar or turbulent, is important to

determine the properties and channel dimensions of the said heat exchangers (1).

The heat exchangers (1) are made of parallel channels with square or -
rectangular sections. The dimensions of the channels vary within a range from

2x2 mm to 20x20 mm (Figure 4).

The steady state heat gain of a 150x50x50 cm refrigerator with only a

single temperature compartment, insulated with conventional polyurethane of 4
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cm, . during a period when no new objects are put inside and when the door is not

opened/closed, is approximately 25 W at +5°C - + 25°C, operating conditions.

Differing from the conventional compressors (4) the Stirling heat pumps
(2) have the opportunity for capacity modulation and for this reason the value to
be taken into consideration in the construction of an interior heat exchanger (1) is
the heat gain in continuous operation. In case of opening/closing the door or
putting new objects in the refrigerator cabinet, the Stirling heat pumps (2) can
operate at a higher capacity in order to meet the added thermal load and when the
heat gain attains the level of continuous operation, the refrigeration capacity of
the heat pump (2) decreases to the normal value. These thermal loads are required
to be added to the continuous operation heat gain so that food in the refrigerator
are cooled in a sufficiently short time. In this case the maximum operational
capacity of the heat exchanger (1) is obtained by adding the heat gain created by
opening/closing the door or putting new objects in the refrigerator cabinet to the

continuous operation heat gain.

For a refrigerator with the dimensions 150x50x50 c¢m, the maximum cold
side heat exchanger (1) capacity, obtained by adding the average thermal load due
to the opening/closing the door or putting new objects in the refrigerator cabinet

to the continuous operation heat load, is around 40 W.

Another factor to be taken into consideration for designing the heat
exchanger (1) is the difference between the inlet and outlet temperatures of the
fluid flowing within the heat exchanger (1). In case this difference is big, the heat
transmission within the heat exchanger (1) from the warmer section to the colder,
will increase which in turn will have a negative effect on the process of heat
absorption from the cabinet (3). This problem is solved by keeping the
evaporation temperature of the cooling fluid, almost constant in the evaporator
which provides the absorption of heat from the air within the refrigerators wherein

conventional compressors are used. Whereas this problem is avoided in the heat

PCT/TR00/00061
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exchangers compatible with Stirling heat pumps (2) by keeping the difference
between the inlet and outlet temperatures of the fluid flowing within the heat
exchanger (1), maximum at 1 °C. In the refrigerator with dimensions 150x50x50
cm. the maximum thermal load of which is determined as 40 W, the flow rate of
the fluid used, must be approximately 9-10 g/s depending on its specific heat, in
order to attain the said temperature difference of 1 °C. When the refrigerator
volume is greater or cooling at lower temperatures is desired, this value rises up

to 25 g/s.

[n laminar flow state, heat transmission coefficient for a certain flow rate
increases as the channel dimensions get smaller and as the flow section area is
narrower, thus due to the fact that viscous frictions are decreased, an easier flow
can be provided and heat transfer is influenced positively. For a turbulent flow ,
the narrowing of the section area has a posiiive effect on heat transfer and
negative effect on frictional losses. Furthermore, the coefficient of friction and
pressure drop decreases for a certain geometry as the flow rate increases, for

laminar flows, and vice versa for turbulent flow .

In a 150x50x50 cm refrigerator, for a flow rate of 9-10 g/s in a heat
exchanger (1) which is designed for a maximum thermal power of 40 W, in case
the channels with square cross-sections are utilized, the flow shows laminar
characteristics at 2.3-2.5 mm side lengths and in channels with smaller cross
sections, this laminar characteristic is lost and turbulences begin. In case the
valume of the refrigerator is increased or cooling at a lower temperature is
desired, this limit for a value of 25 g/s as required for a 100 W thermal capacity, is
approximately 6 mm. In order words, the flow through the channels with a section
greater than 6 mm, is laminar and through the channels smaller than 6 mm, the

flow is turbulent.

Using refrigerators with different volumes and different insulation

materials cause variations in the dimensions of the channel sections. For this

PCT/TR00/00061
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reason. detailed analyses are required in order to determine the channel cross-

section.

In addition to the flow character, the geometrical shape i.e being square
or rectangular, of the flow channels plays an important role with regard to the
production methods and cost considerations. In case 10x10 mm square or 10x40
mm rectangular cross sectioned channels are used for a 9-10 g/s flow rate in a heat
exchanger designed to absorb 40 W of thermal energy from the air inside a
refrigerator with 150x50x50 cm dimensions, the flow rates of 9.5 cm/s and 2.3

cm/s are obtained respectively, in the channel.

When the thermal resistance between the fluid (water + additives) within
the heat exchanger (1) and the air within the cabinet (3), under the same load
value is calculated for both types of channels, approximately similar values are
obtained. The reason for this is the fact that the coefficient of the heat
transmission between the cabinet (3) inner liner and the air within the cabinet (3)

plays a significant role on thermal resistance.

In the applications of the heat exchanger (1) to the domestic refrigerators,
water containing additives or any other fluid is passed through the channels in
series or in parallel and is collected by a collector to be directed towards the cold
side of the Stirling cooler, depending on the capacity of the application (viscous
frictions) (Figure 5a and 5b). The heat exchanger (1) consisting of square or
rectangular sectioned channels, depending on the capacity of application, is
manufactured so that it covers the rear wall or side walls and the rear wall of the
refrigerator. All these operations are also valid for the externally mounted heat
exchanger (1) that provides heat transfer from the fluid flowing in the secondary
circuit to the environment; as well as for the heat exchanger (1) produced to
absorb thermal energy from the air within the cabinet (3). From said heat

exchangers (1), the one to be used on the cold side is manufactured together with

PCT/TR00/00061
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the cabinet (3) inner liner or adhered to said inner liner after being produced

separately.

The Stirling heat pump (2) has the capability to absorb heat energy from
outside at the cold side and to dissipate heat energy to the external environment at
the warm side. The heat energy absorbed from the air within the cabinet (3) by
means of the heat exchanger (1) manufactured together with the cabinet (3) inner
liner. is transported to the cold side of the Stirling heat pump (2). This heat energy
dissipated to outside the heat pump (2) at the warm side, is transported to the
externally mounted heat exchanger (1) by a separate fluid circuit in order to be

transferred to the external environment with the help of this heat exchanger (1).

In case the heat exchangers (1) compatible with the Stirling heat pump
(2) are used in the refrigerators, a heat transfer surface area required for the
absorption of the thermal energy is provided at low temperature differences
between the air within the cabinet (3) and the fluid circulating in the secondary
circuit. Heat transfer realized at low temperature differences, reduces the
irreversibilities, thus enhances the cooling performance of the heat pump (2) and
the refrigerator while decreasing its energy consumption. As the heat exchanger
(1) can be placed with a modification in the configuration of the heat exchanger
(1). so that it covers the rear surface of the refrigerator entirely, a more
homogeneous temperature distribution can be provided in the refrigerator cabinet
(3). In case the heat exchangers (1) are produced as integrated with the
refrigerator cabinet (3) inner liner, a decrease in the production cost of the

refrigerator is attained. The heat exchanger is produced by utilizing thermo- -

forming or plastic injection method.

General dimensions of the heat exchanger (1) play an important role in
obtaining a high performance with the Stirling heat pumps. The heat exchanger
(1) which is 75 cm high and 40 cm wide, consists of channels with square or

rectangular cross sections, and can be placed as one piece on the cabinet (3) rear
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wall or as three pieces on the rear and side walls of the cabinet (3) of a refrigerator

with the dimension, 150x50x50 cm.

In this case, the heat transfer surface area is 0.3 m” for a heat exchanger
(1) placed as one piece on the cabinet (3) rear wall whereas it is 0.9 m” for a heat
exchanger (1) placed as three pieces on the rear and side walls of the cabinet (3).
As the flow conditions and heat transfer properties are the same in both
configurations, the required temperature difference between the air inside the
cabinet (3) and the fluid in the heat exchanger (1) is approximately 22 °C for a
heat exchanger (1) placed as one piece on the cabinet (3) rear wall whereas it is
7.5 °C for a heat exchanger (1) placed as three pieces on the rear and side walls of

the cabinet (3).

When the logarithmic mean temperature difference (Imtd) method which
is commonly used in theory, is employed, the temperature of the fluid within the
heat exchanger (1) is —18 °C for a heat exchanger (1) placed as one piece on the
cabinet (3) rear wall, whereas it is -3 °C for a heat exchanger (1) placed as three
pieces on the rear and side walls of the cabinet (3). The heat exchanger (1) placed
as three pieces on the rear and side walls of the cabinet (3), is used to increase the
temperature of the said fluid within the heat exchanger (1) by increasing the heat
transfer surface area, thus to enhance the heat pump (2) performance and to

reduce energy consumption.

The temperature of the fluid providing the absorption of the thermal
energy from the cabinet (3) is almost the same as the evaporation temperature of
the refrigerant within the evaporator used in the applications with compressors, in

case the heat exchanger (1) is placed only on the cabinet (3) rear wall.

The cost will be higher when the heat exchanger is placed as three pieces

on the rear and side walls of the cabinet (3), but the actual comparison must be

10
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made with the conventional systems. Nevertheless, the heat exchanger (1) surface

area must be optimized, by considering energy consumption too.

The production of the heat exchanger to provide the absorption of the
heat energy from the cabinet, together with the cabinet (3) inner liner in such a
manner that it covers the entire back surface of the refrigerator, causes the cabinet
(3) liner to be colder than the normal applications. In this case, the heat exchanger
to provide the absorption of the heat energy from the cabinet, absorbs a certain
amount of thermal energy also from the external surrounding i.e environment of
the cabinet (3), which leads to an increase in the energy consumption of the
refrigerator. In order to avoid this, a material with a lower thermal conductivity
than the traditional insulation materials, such as a vacuum insulation panel (8) is

placed at the rear side of the heat exchanger (1) (Figure 7).

11
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CLAIMS

A refrigerator characterized with a heat exchanger (1) suitable for the Stirling
heat pumps, having parallel lateral surfaces, adjacent and bonded sections,
which enables the water containing additives or any other fluid to flow inside
the heat exchanger, then to be collected by suitable channels so that it is
directed towards the cold side of the heat pump operating at the Stirling
cycle: the maximum operational capacity of which is calculated by adding the
heat gain created by opening/closing the refrigerator cabinet door and by
putting new substances in the refrigerator, to the continuous operation heat

gain.

A refrigerator as defined in Claim 1, characterized in that the fluid within the

heat exchanger (1) flows in series.

A refrigerator as defined in Claim 1, characterized in that the fluid within the

heat exchanger (1) flows in parallel.

A refrigerator as defined in Claims 1 to 3, characterized in that the channels

of the heat-exchanger (1) are square cross-sectioned.

A refrigerator as defined in Claims 1 to 3, characterized in that the channels

of the heat-exchanger (1) are rectangular cross sectioned.

A refrigerator as defined in Claims 1, 4 and 5, characterized in that the heat-

exchanger (1) is produced using the thermoforming method.

A refrigerator as defined in Claims 1, 4 and 5, characterized in that the heat-

exchanger (1) is produced using the plastic injection system.

12
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A refrigerator as defined in Claims 1 to 7, characterized in that the heat
exchanger (1) is produced in such a manner that it covers the back wall of the

refrigerator.

A refrigerator as defined in Claims 1 to 7, characterized in that the heat
exchanger (1) is produced in such a manner that it covers the side walls as
well as the back wall of the refrigerator in order to increase the temperature
of the said fluid within the heat exchanger (1) by increasing the heat transfer
surface area, thus to enhance the heat pump (2) performance and to reduce

energy consumption.

A refrigerator as defined in Claims 1 to 9, characterized in that the heat
exchanger (1) to be used on the cold side, is produced together with the

cabinet (3) inner liner.

. A refrigerator as defined in Claims 1 to 9, characterized in that the heat

exchanger (1) to be used on the cold side, is produced separately from the

cabinet (3) inner liner and then adhered to the said inner liner.

A refrigerator as defined in Claims 1 to 11, characterized in that the
maximum difference between the inlet and outlet temperatures of the

circulating fluid, 1s 1 °C.

. A refrigerator as defined in Claims 1-12, wherein the heat energy absorbed

from the air within the cabinet (3) by means of the heat exchanger, is
transferred to the cold side, and the heat energy at the warm side is
transported to the external heat exchanger by means of a separate fluid circuit,
in order to be dissipated to the external environment, characterized in that it

consists of more than one externally mounted heat exchangers.

13
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14. A refrigerator as defined in Claims 1-13, characterized in that a vacuum
insulating panel (8) the thermal conductivity of which is lower than a

conventional polyurethane is placed at the back side of the heat exchanger

(D).

14



WO 01/40724 PCT/TR00/00061

1/7

FIGURE 1

3\/\

a\\/\




WO 01/40724 PCT/TR00/00061

FIGURE 2




WO 01/40724 PCT/TR00/00061

3/7
FIGURE 3
—
) 1
- v
- ) I ,
- -

sialalnin




WO 01/40724 PCT/TR00/00061

FIGURE 4




FIGURE 5a

U

FIGURE 5b




PCT/TR00/00061

WO 01/40724

6/7

FIGURE 6

vt

N

7/////////////4///////“///.////.//

10

EESSRNSEOSNESSENEANNNANAN OSSN OO SSNSSSRSENENANNANN

\

i




WO 01/40724

FIGURE 7

60000000000
0000000000
00000000000
00000000000
00000000009
G 000000000Y
00000000000
00000000000
00000000000
©000000000Q
00000000000
00000000000
00000000000
00000000000
0000000000
0000000000
00000000000
00000000000
00000000000
60000000000
00000000003
00000000000
00000000000
00000000009
0000000000
00000000000

0000000000
00000000000

PCT/TR00/00061



INTERNATIONAL SEARCH REPORT

Int tionat Application No

PCT/TR 00/00061

A. CLASSIFICATION OF SUBJECT MATTER

IPC 7

F25D23/06

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7

F25D

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 practical, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of document, with indication. where appropriate, of the relevant passages

Relevant to claim No.

us

us
30
col

us

us

5 284 022 A (CHUNG WOO S)

8 February 1994 (1994-02-08)
abstract; figure 3

2 573 583 A (T.0.LESTER)
October 1951 (1951-10-30)
umn 2, line 46 -column 3, line 32;

figures 4-6

2 059 840 A (L.W.ATCHISON)

3 November 1936 (1936-11-03)
page 1, column 2, line 24 - line 39;
figure 1

2 690 653 A (H.W.KLEIST)

5 October 1954 (1954-10-05)
the whole document

1,2,4,5

Further documents are listed in the continuation of box C. Patent family members are listed in annex.

° Special categories of cited documents :

Al

e

0w

pe

document defining the general state of the art which is not
considered to be of particutar relevance

earlier document but published on or after the international

filing date

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

*0O" document referring 1o an oral disclosure, use, exhibition or

other means

document published prior to the international filing date but

'T* later document published after the internationai filing date
or priority date and not in confiict with the appiication but
cited to understand the principle or theory underlying the
invention

*X* 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

"Y* 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 docu-

ments, such combination being obvious to a person skilied

in the art.

later than the priority date claimed *&" document member of the same patent family

Date of the actual completion of the international search

6 March 2001

Date of mailing of the internationai search report

13/03/2001

Name and mailing address of the iSA

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Jessen, F

Form PCT/ISA/210 (second sheet) (July 1992)

page1 of 2 -




INTERNATIONAL SEARCH REPORT

Int ional Application No

PCT/TR 00/00061

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of document. with indication.where appropriate, of the relevant passages

Relevant to claim No.

US 5 964 101 A (HORVAY J BENJAMIN ET AL)
12 October 1999 (1999-10-12)

column 8, line 59 -column 9, line 7;
figure 15

FR 2 521 271 A (BOSCH SIEMENS HAUSGERAETE)
12 August 1983 (1983-08-12)
page 3, line 12 -page 4, line 8; figure 2

WO 96 35089 A (BUNDY INT LTD ;BRADDOCK
DONALD (GB)) 7 November 1996 (1996-11-07)
page 3, line 8 - line 13; figure 1

EP 0 935 063 A (SANYQ ELECTRIC CO)

11 August 1999 (1999-08-11)

figure 25

EP 0 844 446 A (SANYO ELECTRIC CO)
27 May 1998 (1998-05-27)

FR 2 679 020 A (SEVERINI BRUNO)
15 January 1993 (1993-01-15)

14

Form PCT/ISA/210 (continuation of second sheet) (July 1992)

page 2 of 2:




INTERNATIONAL SEARCH REPORT

Information on patent family members

Int

tional Application No

PCT/TR 00/00061

Patent document Publication Patent family Pubiication

cited in search report date member(s) date

US 5284022 A 08-02-1994 KR 9411324 B 05-12-1994

US 2573583 A 30-10-1951 NONE

US 2059840 A 03-11-1936 NONE

US 2690653 A 05-10-1954 NONE

US 5964101 A 12-10-1999 us 5937662 A 17-08-1999
us 5816063 A 06-10-1998
us 5666817 A 16-09-1997
AU 5478499 A 22-05-2000
WO 0026585 A 11-05-2000
AU 4347297 A 03-07-1998
EP 0954732 A 10-11-1999
W0 9826240 A 18-06-1998
us 5904051 A 18-05-1999

FR 2521271 A 12-08-1983 DE 3204556 A 18-08-1983
IT 1161881 B 18-03-1987
SE 457911 B 06-02-1989
SE 8300651 A 11-08-1983

WO 9635089 A 07-11-1996 AU 5508696 A 21-11-1996

EP 0935063 A 11-08-1999 JP 11223404 A 17-08-1999
JP 11223399 A 17-08-1999
JP 11223400 A 17-08-1999
JP 11223398 A 17-08-1999
JP 11230629 A 27-08-1999
AU 1548199 A 26-08-1999
CN 1231407 A 13-10-1999
us 6161389 A 19-12-2000

EP 0844446 A 27-05-1998 JP 10148411 A 02-06-1998
AU 4517997 A 21-05-1998
CN 1192525 A 09-09-1998
NZ 329155 A 28-05-1999
us 5927079 A 27-07-1999

FR 2679020 A 15-01-1993 NONE

Form PCT/ISA/210 (patent family annex) (July 1982)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

