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(57) A sealed type electric compressor includes a
control unit including a driving circuit unit in a housing;
and a compressor housing including a compressing
mechanism and a motor unit driven and controlled by the
control unit. The control unit is mounted on the compres-
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sor housing, and a first connection portion supported in
the housing of the control unit and a second connection
portion supported in the compressor housing are en-
gaged with each other to realize an electric and/or a sig-
nal connection therebetween.
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Description

[0001] The present invention relates to a sealed type
electric compressor employed in a cooling device or an
air conditioner; and, more particularly, to a sealed type
electric compressor incorporating therein a compressor
control unit as a single body, for controlling a driving unit
by inverter control using an AC power source.

[0002] Recently, there has been strong tendency em-
phasizing on compactness and energy conservation in
a household air conditioner or the like. To this purpose,
an indoor unit of the air conditioner needs to have a heat
exchanger with an enlarged heat transfer area, and the
size of an outdoor unit should be reduced while a heat
transfer area of a heat exchanger thereof is increased.
Further, compactness and high efficiency of a compres-
sor incorporated in the outdoor unit is also required. As
for the compressor, a compressor main body and a com-
pressor control unit need to be integrated as one body
to thereby reduce the total volume of components of the
compressor and at the same time facilitate the assembly
thereof during fabrication.

[0003] Commonly used as a compressor in a house-
hold air conditioner is a type employing an inverter control
mechanism. In this type of compressor, both a compres-
sor and a compressor control unit for controlling the com-
pressor are accommodated in an outdoor unit of the air
conditioner to run a cooling cycle.

[0004] Fig. 8 provides a perspective view describing a
schematic configuration of an outdoor unit of a conven-
tional split-type air conditioner. As shown in Fig. 8, out-
door unit main body 100 includes compressor 110 having
a compressing mechanism (not shown) and a motor unit
(not shown) for driving the compressing mechanism; out-
door heat exchanger 120 for performing a heat exchange
operation with exterior air; and blower 130 for blowing
exterior air for the heat exchange operation. The com-
pressing mechanism and the motor unit are accommo-
dated in a sealed vessel of compressor 110. Further,
these components are accommodated in a casing (not
shown). Also, driving circuit unit 140 for driving the com-
ponents in outdoor unit main body 100 is provided in an
upper space above outdoor unit main body 100 to be
located away from compressor 110.

[0005] Drivingcircuitunit 140 has acompressor control
unit for controlling compressor 110, a blower control unit
for controlling blower 130, a cooling cycle control unit for
controlling a cooling cycle and a wiring portion connected
to an indoor unit. Here, the compressor control unit is a
major component of driving circuit unit 140.

[0006] Fig. 9 sets forth a driving circuit diagram for driv-
ing compressor 110 by an inverter control. As shown in
Fig. 9, a driving circuit includes rectifier circuit unit 210
serving as a converter circuit unit for converting commer-
cial AC power source 200 into a DC power; switching
circuit unit 230 serving as an inverter circuit unit for con-
verting the DC power into a three-phase AC power to
drive motor 220 of compressor 110; gate drive circuit unit
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240 for driving switching circuit unit 230; and operator
unit 250 for generating an energization signal. Here, rec-
tifier circuit unit 210 has reactor 260, capacitor 270, diode
280, and so forth. Further, switching circuit unit 230 has
switching elements 290 formed of an insulated gate bi-
polar transistor (IGBT), a power transistor, or the like
which is switchable at a high speed.

[0007] Returning to Fig. 8, driving circuit unit 140 is
provided as an independent unit from other driving ele-
ments, and it is configured to be connected with the other
driving elements by wiring when they are assembled.
[0008] Meanwhile, recently, the compressor with an
inverter control is also employed in an air conditioner for
use in a car, and to make the air conditioner compact
and light-weighted, the compressor and the compressor
control circuit unit are integrated as one body (see, for
example, Japanese Patent Laid-open Application Nos.
2002-174178 and 2003-13859).

[0009] In the conventional air conditioner equipped
with the inverter driving compressor using a commercial
AC power source, the compressor main body and the
compressor control unit are provided separately. For the
reason, the volume occupied by the compressor control
unit in the outdoor unitincreases, resulting in a reduction
of the heat transfer area of the outdoor heat exchanger,
which in turn deteriorates the efficiency of the air condi-
tioner.

[0010] Meanwhile, if the compressor control unit and
the compressor are integrated as one body by reducing
the size of the compressor control unit to be accommo-
dated in an upper portion of the compressor to reduce
the volume occupied by the compressor and the control
unit in the outdoor unit, there give rise to following prob-
lems. That is, if an electric connection or a signal con-
nection between the motor unit of the compressor and
the compressor control unit is made, an extra space is
needed for the wiring connection therebetween. Besides,
in such a case, there is a likelihood that a wiring connec-
tion error may be made, and the time required for the
wiring assembly would be long. Moreover, in case the
length of the wiring is longer than a predetermined value,
noise is highly likely to be introduced.

[0011] Itis, therefore, an object of the presentinvention
to provide a sealed type electric compressor whose vol-
ume is reduced by installing a control unit with a driving
control circuit on a compressor housing as one body,
wherein an electric connection or a signal connection be-
tween the control unit and the compressor is facilitated
and the quality of the connection is improved.

[0012] In accordance with the presentinvention, there
is provided a sealed type electric compressor including:
a control unit including a driving circuit unit in a housing;
and a compressor housing including a compressing
mechanism and a motor unit driven and controlled by the
control unit, wherein the control unit is mounted on the
compressor housing, and a first connection portion sup-
ported in the housing of the control unit and a second
connection portion supported in the compressor housing
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are engaged with each other to realize an electric and/or
a signal connection therebetween.

[0013] The above and other objects and features of
the present invention will become apparent from the fol-
lowing description of preferred embodiments given in
conjunction with the accompanying drawings, in which:

Figs. 1A and 1B show a plan view and a front view
of an outdoor unit of an air conditioner accommodat-
ing therein a sealed type electric compressor in ac-
cordance with a first preferred embodiment of the
present invention respectively;

Fig. 2 sets forth a schematic front view of the sealed
type electric compressor in accordance with the first
preferred embodiment;

Fig. 3 provides a plan view to illustrate an internal
configuration of a control unit of the sealed type elec-
tric compressor in accordance with the first preferred
embodiment;

Fig. 4 is a cross sectional view taken along a line A-
A of Fig. 3;

Fig. 5 depicts a bottom view of the control unit of the
sealed type electric compressor in accordance with
the first preferred embodiment, which is viewed from
a bottom plate portion of the control unit;

Figs. 6A and 6B present perspective views to de-
scribe installation of the control unit on a main body
of the sealed type electric compressor in accordance
with the first preferred embodiment;

Fig. 7 provides a cross sectional view to show a con-
figuration of a connector portion of a control unit and
a connector portion of a compressor main body in a
sealed type electric compressor in accordance with
a second preferred embodiment of the present in-
vention;

Fig. 8 depicts a perspective view to describe a sche-
matic configuration of an outdoor unit of a conven-
tional split-type air conditioner; and

Fig. 9 is a driving circuit diagram for driving a com-
pressor by inverter control.

[0014] Hereinafter, preferred embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings.

(First preferred embodiment)

[0015] Figs. 1A and 1Biillustrate a plan view and a front
view of an outdoor unit of an air conditioner accommo-
dating therein a sealed type electric compressor in ac-
cordance with a first preferred embodiment of the present
invention, respectively. Outdoor unit main body 10 in-
cludes casing 11, outdoor heat exchanger 12, blower 13,
blower motor 14, bellmouth 15 serving as an air flow
guide, and compressor 16. Compressor 16 has compres-
sor main body 17 and control unit 18 disposed on an
upper portion of compressor main body 17 as one body
therewith.
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[0016] The difference between outdoor unit main body
10 of the first preferred embodiment and the conventional
outdoor unit main body 110 shown in Fig. 8 lies in the
overall configuration of the compressor and, also, in the
configuration of a driving circuit unit. That is, compressor
control unit 18 occupying most of the volume of the driving
circuit unit is reduced in its size, and thus obtained com-
pact control unit 18 is mounted on the upper portion of
compressor main body 17 as one body therewith. Ac-
cordingly, shaded area 19 shown in Fig. 1B, which used
to be left conventionally as an ineffective heat transfer
area occupied by a conventional driving circuit unit, can
be utilized as an effective heat transfer area. Conse-
quently, the capacity of the air conditioner can be in-
creased.

[0017] Moreover, since compressor main body 17 and
control unit 18 of compressor 16 are integrated as one
body in accordance with the first preferred embodiment,
the assembly of outdoor unit main body 10 becomes eas-
ier, and a maintenance work therefor can also be facili-
tated because compressor 16 and control unit 18 can be
treated as a single unit.

[0018] Fig. 2 sets forth a schematic front view of com-
pressor 16 in accordance with the first preferred embod-
iment. As shown in the figure, compressor main body 17
formed of a sealed housing includes compressing mech-
anism 22 for compressing a coolant drawn through cool-
ant suction pipe 21; and motor unit 23 for driving com-
pressing mechanism 22. The rotary power generated by
motor unit 23 is transferred to compressing mechanism
22 via a rotating shaft (not shown), to make a compress-
ing element (not shown) rotate or reciprocate. As a result
of the rotation or the reciprocating movement of the com-
pressing element, the coolant is compressed, and the
compressed coolant is supplied into a cooling cycle via
coolant discharge pipe 24 provided at an upper portion
of compressor 16. Further, compressor main body 17 is
installed in outdoor unit main body 10 fixed via base 25.
[0019] Fig. 3 provides a plan view to illustrate an ex-
emplary internal configuration of the control unit of the
sealed type electric compressor in accordance with the
first preferred embodiment, and Fig. 4 is a cross sectional
view taken along a line A-A in Fig. 3. Control unit 18 will
be described in detail with reference to Figs. 3 and 4.
Control unit 18 includes driving circuit components for
driving and controlling compressing mechanism 22 and
motor unit 23 of compressor main body 17, wherein the
driving circuitcomponents are accommodated in housing
35 of a cylindrical sealed vessel structure including side
plate portion 32, bottom plate portion 33 and ceiling plate
portion 34. Specifically, as shown by long dashed double-
dotted lines in Fig. 3, the driving circuit components are
accommodated in housing 35, wherein the driving circuit
components are largely divided into three blocks of rec-
tifier circuit unit 36 serving as a converter for converting
a commercial AC power source into a DC power, switch-
ing circuit unit 37 for converting the DC power into an AC
power and control circuit unit 38. Further, formed in a
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central portion of control unit 18 is discharge pipe accom-
modating portion 39 through which coolant discharge
pipe 24 is to be inserted from compressor main body 17.
Rectifier circuit unit 36 has diode 40, capacitor 41, reactor
42, and soforth. Switching circuit unit 37 has IGBT device
43 which can be switched at a high speed, driving circuit
44 for driving IGBT device 43, and so on. Further, control
circuit unit 38 has control circuit components such as
control signal generator 45 and microcomputer 46.
[0020] As shown in Fig. 4, the driving circuit compo-
nents accommodated in housing 35 are mounted on sub-
strate 49 serving as a circuit board which is horizontally
installed on a bottom portion of housing 35. Installed on
side plate portion 32 of housing 35 are power supply unit
47 for supplying power to control unit 18 and a control
terminal (not shown) for transmitting a control signal to
an indoor unit of the air conditioner or blower motor 14
of outdoor unit main body 10 thereof. Meanwhile, dis-
posed in bottom plate portion 33 of housing 35 is control
unit connector portion 55 serving as a first connection
portion for supplying power to compressor main body 17
from the driving circuit components of control unit 18 and
also supplying a driving control signal thereto. Further,
control unit connector portion 55 provided with female
terminal portion 56 is connected to bottom plate portion
33 of housing 35 via an elastic member such as rubber
plate 57 to be supported by it. Also, female terminal por-
tion 56 is flexibly connected to wiring 70 extracted from
substrate 49.

[0021] Fig. 5is a bottom view of control unit 18 viewed
from bottom plate portion 33. As shown in Figs. 4 and 5,
bottom plate portion 33 is provided with groove 59 of a
predetermined depth, and control unit connector portion
55 and control unit stopper 58 are buried in groove 59.
[0022] Referringto Figs.6A and 6B, there are provided
perspective views to describe a method of mounting con-
trol unit 18 on compressor main body 17. To be specific,
Fig. 6A depicts a perspective view to explain the mount-
ing method, while Fig. 6B sets forth a perspective view
to show control unit 18 after having been mounted on
compressor main body 17. As illustrated in Fig. 6A, com-
pressor main body connector portion 60 serving as a sec-
ond connection portion and compressor stopper 61 ra-
dially protruding from the coolant discharge pipe 24 are
located at positions corresponding to control unit con-
nector portion '55 and control unit stopper 58 of control
unit 18, respectively. Compressor main body connector
portion 60 is provided with male terminal portion 63 and
is connected to and supported on compressor main body
17 via an elastic member, as in the case of control unit
connector portion 55.

[0023] Below, the method of mounting control unit 18
on compressor main body 17 will be explained in con-
junction with Fig. 6A. First, coolant discharge pipe 24 of
compressor main body 17 is inserted into discharge pipe
accommodating portion 39 of control unit 18 so that con-
trol unit 18 is mounted on the top surface of compressor
main body 17 (as indicated by an arrow A). At this time,
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compressor main body connector portion 60 and com-
pressor stopper 61 provided on compressor main body
17 are fitted into groove 59 of bottom plate portion 33 of
control unit 18. Thereafter, as indicated by an arrow B,
control unit 18 is rotated so that male terminal portion 63
of compressor main body connector portion 60 posi-
tioned in groove 59 of bottom plate portion 33 is tightly
fitted into female terminal portion 56 of control unit con-
nector portion 55. When male terminal portion 63 is fix-
edly inserted into female terminal portion 56, compressor
stopper 61 and control unit stopper 58 are made to con-
tact each other to thereby restrain control unit 18 from
being rotated any further. Moreover, in the first preferred
embodiment, control unit 18 is mounted on the top sur-
face of compressor main body 17 via, for example, a
sheet-type thermal insulator (not shown).

[0024] Fig. 6B shows compressor 16 having control
unit 18 mounted on compressor main body 17, wherein
power supply unit 47 for supplying power to control unit
18 and control terminal portion 64 for transmitting a con-
trol signal to the indoor unit or blower motor 14 of outdoor
unit main body 10 of the air conditioner are only provided
on the periphery of control unit 18. In accordance with
the first preferred embodiment of the present invention
described above, by mounting control unit 18 on the top
surface of compressor main body 17 as one body, a com-
pact sealed type electric compressor including control
unit 18 and compressor main body 17 can be realized.
Besides, since the connection of a power supply terminal
for driving the compressor or the connection of the control
terminal need not be made by using wiring such as alead
line, a power supply connection or a signal connection
can be securely made in a limited space. Moreover, since
thereis noleadline orthe like exposed outside, any noise
introduction can be prevented, thus improving the quality
of signal transmission.

[0025] Further, connector portions 55 and 60 of control
unit 18 and compressor main body 17, respectively, can
be simply engaged with each other by rotating control
unit 18 mounted on compressor main body 17. Thus,
wiring connection is simplified so that the assembly of
the compressor can be facilitated. Also, by allowing stop-
pers 58 and 61 provided at control unit 18 and compres-
sor main body 17, respectively, which serve as move-
ment position determining portions, to contact each oth-
er, an extra rotation of control unit 18 can be prevented,
so that damages that might be caused on connector por-
tions 55 and 60 due to an excessive load exerted thereon
as a result of an excessive rotation of control unit 18 can
be avoided. Further, since exact position determination
can be made by stoppers 58 and 61, a correct wiring
connection can be secured.

[0026] Moreover, when control unit connector portion
55 and compressor main body connector 60 are installed
in housing 35 of control unit 18 and on compressor main
body 17, respectively, at least one of them is supported
thereat via rubber plate 57 which is an elastic member.
Accordingly, vibration that might occur due to the rota-
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tional or reciprocating movements of compressor 16 can
be absorbed by the elastic member, thus preventing
damages on connector portions 55 and 60 or disengage-
ment of them from each other. As a result, stable and
exact wiring connection can be secured.

[0027] Further, temperature of compressor main body
17 becomes high due to a compression coolant, and, in
particular, the temperature of the top surface portion of
compressor main body 17 on which coolant discharge
pipe 24 is provided is very high. In the configuration in
accordance with the present invention, since an insulat-
ing material is interposed between compressor main
body 17 and control unit 18, the influence of high tem-
perature on control unit 18 is prevented, so that reliability
of control unit 18 can be improved and transfer of vibra-
tions of the compressor to control unit 18 can be re-
strained.

(Second preferred embodiment)

[0028] Fig. 7 provides a cross sectional view to illus-
trate a configuration of a control unit connector portion
and a compressor main body connector portion of a
sealed type electric compressor in accordance with a
second preferred embodiment of the present invention.
Though major components of compressor main body 17
and control unit 18 in the second preferred embodiment
are identical to those described in the first preferred em-
bodiment, and a mechanism of mounting control unit 18
on the top surface of compressor main body 17 for an
electric or a signal connection therebetween is also iden-
tical to that described in the first preferred embodiment,
the configuration of the signal connection, i.e., the con-
figuration of each connector portion is different from that
of the first preferred embodiment.

[0029] In Fig. 7, control unit connector portion 71 pro-
vided on control unit 18 and compressor main body con-
nector portion 72 provided on compressor man body 17
are shown when they are engaged with each other by
rotating control unit 18, as explained in the first preferred
embodiment. Further, a terminal portion for supplying
power to compressor main body 17 from control unit 18
is configured to include a male terminal portion fitted into
a female terminal portion. However, detailed description
thereof will be omitted, for the configuration is identical
to that described in the first preferred embodiment. Fig.
7 illustrates a detailed configuration of the connector por-
tions that are relevant to a transception of a control signal
between control unit 18 and compressor main body 17.
[0030] In the second preferred embodiment of the
presentinvention, a signal transception between the con-
nector portions is made through an optical signal mech-
anism. As shown in Fig. 7, an end part of control unit
connector portion 71 is inserted into compressor main
body connector portion 72 to be fitted therewith. Control
unit connector portion 71 includes connector main body
73; and control unit transceiver 76 having converter 74
and transceiver terminal 75, wherein wiring 84 from con-
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trol unit 18 is connected to converter 74. Further, com-
pressor main body connector portion 72 includes con-
nector main body 77; and compressor unit transceiver
80 having converter 78 and transceiver terminal 79,
wherein wiring 81 from compressor main body 17 is con-
nected to converter 78.

[0031] Also, connector main body 73 of control unit
connector portion 71 is coupled to and supported in bot-
tom plate portion 33 of control unit 18 via elastic member
82, and connector main body 77 of compressor main
body connector portion 72 is connected to and supported
in compressor main body 17 via elastic member 83.
[0032] Optical axes of transceiver terminals 75 and 79
of control unit 18 and compressor main body 17 are
aligned with each other, and a distance between trans-
ceiver terminals 75 and 79 is also controlled. The trans-
ceiverterminals 75and 79 serve as couplers for inputting/
outputting optical signals, and the optical signals are
transferred therebetween. An electric signal such as an
operation stop signal of the compressor, a frequency con-
trol signal or a temperature (thermistor) information is
inputted to converter 74 from control unit 18 to be con-
verted into an optical signal. Then, the optical signal is
transmitted from transceiver terminal 75 to be received
at transceiver terminal 79 of compressor main body 17.
Thus received optical signal is converted into an electric
signal by converter 78 to be used to control the operation
of compressor 16. Meanwhile, an electric signal contain-
ing information on such as internal temperatures or op-
eration currents of compressing mechanism 22 and mo-
tor unit 23 disposed in compressor 16 is converted into
an optical signal by converter 78 and is transmitted from
transceiver terminal 79 to be received by control unit 18.
[0033] In accordance with the second preferred em-
bodiment as described above, the transfer of control sig-
nals between control unit 18 and compressor main body
17 is carried out through an electrically non-contact type
connection mechanism, i.e., by a transception of optical
signals. Accordingly, without having to use a signal line
or the like, a secure signal connection of a high reliability
can be realized by preventing an occurrence of noise and
electrical insulation due to the signal line or an influence
from ambient environment such as a vibration, a temper-
ature condition, installation circumference, e.g., dirt par-
ticles.

[0034] Further, though the optical signal mechanism
is adopted as a signal transceiving method in the second
preferred embodiment, other mechanisms not using sig-
nal lines can be employed instead. For example, a mag-
netic mechanism or a vibration transmission mechanism
can be employed.

[0035] Inaccordance with the present invention as de-
scribed above, a compact sealed type electric compres-
sor can be obtained by mounting the control unit on an
upper portion of the compressor housing as a single
body. Further, the electric connection or the signal con-
nection between the control unit and the compressor is
facilitated and the quality of the connection is improved.
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In addition, the electric connection or the signal connec-
tion between the control unit and the compressor can be
realized securely in a limited space, while preventing an
occurrence of noise. Thus, the present invention can be
applied to an air conditioner, a refrigerator, a vending
machine, and so forth.

[0036] While the invention has been shown and de-
scribed with respect to the preferred embodiments, it will
be understood by those skilled in the art that various
changes and modifications may be made without depart-
ing from the scope of the invention as defined in the fol-
lowing claims.

Claims
1. A sealed type electric compressor comprising:

a control unit including a driving circuit unit in a
housing; and

a compressor housing including a compressing
mechanism and a motor unit driven and control-
led by the control unit,

wherein the control unit is mounted on the com-
pressor housing, and a first connection portion
supported by the housing of the control unit and
a second connection portion supported by the
compressor housing are engaged with each oth-
ertorealize atleast one of an electric connection
and a signal connection therebetween.

2. The compressor of claim 1, wherein at least one of
the first connection portion and the second connec-
tion portion is supported via an elastic member.

3. Thecompressorofany one of claims 1and 2, where-
in the signal connection between the first and the
second connection portions is carried out through an
electrically non-contact type signal connection
mechanism.

4. The compressor of claim 3, wherein the signal con-
nection mechanism is an optical signal transmission
mechanism.

5. The compressor of claim 1, wherein the control unit
is movable on the compressor housing so as to en-
gage the first a nd the second connection portions
with each other.

6. The compressor of claim 5, wherein a rotation posi-
tion determining portion is provided on at least one
of the housing of the control unit and the compressor
housing.

7. The compressor of any one of claims 1 to 6, wherein
an insulating material is interposed between the
compressor housing and the housing of the control
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unit.



FIG.14
/11

et <\16

| E______________:L//g T |/1‘9

N\ s




EP 1 657 439 A1

FIG.2

24

21

- G ww Ww W PW em em o
-

/25




EP 1 657 439 A1

LY

& 01

LY

or




EP 1 657 439 A1

34
59

42
56 55

33

4 9
Y

_\ 2
AN

FIG.4

UNEEINNS Y

DO \\\\\\\ \\\\\\\\\\\\\‘

44
39

:;/

X
|

\

"/}//'/:/"'/"1//'

TSI I LT 2GS I o2

N 77

59 58

10



EP 1 657 439 A1

FIG.5

0]
n

10
0

11



EP 1 657 439 A1

FIC.6A

9
A

24 @ 61

| 17\

12



161

EP 1 657 439 A1

13




EP 1 657 439 A1

1L

\

( on*

€L

14:]

SL

vL

¢8

I LA TS

) NN

B

Ll €8

]

.

N\

\\ r////%,//////,“
N \\\\\W///////

N\

18

6L

8L

LL

T%

)

y oL

14



EP 1 657 439 A1

FIG.8
(PRIOR ART)

100
120
/ / 140

130/

AAAD D A

15



EP 1 657 439 A1

0G¢

/

LINM YOLVYIdO

~_=

LINN LINOAIO
JARNJ 3.LVO

-, A A G e BB e e G = = —— -y

|||||||||||||||||

(LYV H0Idd)
6 I9IA

16



[y

EPO FORM 1503 03.82 (P04C01)

D)

EP 1 657 439 A1

European Patent
Office

EUROPEAN SEARCH REPORT

Application Number

EP 05 02 4575

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X US 2003/200761 Al (FUNAHASHI KENJI ET AL) |1,2,5 FO4B39/02
30 October 2003 (2003-10-30) FO4B39/12
* abstract; figures * FO4B53/22
* paragraphs [0087] - [0089] * FO4B49/06
* paragraph [0200] *
X US 2004/052660 Al (KIMURA KAZUYA ET AL) 1,2,5,7
18 March 2004 (2004-03-18)
* paragraphs [0039], [0045], [0055] -
[0060]; figures *
X DE 202 20 577 Ul (NASH ELMO INDUSTRIES 1
GMBH) 15 January 2004 (2004-01-15)
* abstract; figures *
X PATENT ABSTRACTS OF JAPAN 1
vol. 2003, no. 12,
5 December 2003 (2003-12-05)
& JP 2004 162618 A (DENSO CORP),
10 June 2004 (2004-06-10)
* abstract; figure * TECHNICAL FIELDS
_____ SEARCHED (IPC)
FO4B
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 31 January 2006 Pinna, S

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

17




EPO FORM P0459

EP 1 657 439 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 05 02 4575

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

31-01-2006
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2003200761 Al 30-10-2003  EP 1363026 A2 19-11-2003
US 2005223727 Al 13-10-2005
US 2004052660 Al 18-03-2004 DE 10331877 Al 24-06-2004
DE 20220577 ul 15-01-2004 WO 02075155 Al 26-09-2002
DE 10113251 Al 02-10-2002

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

18



	bibliography
	description
	claims
	drawings
	search report

