wo 2017/013195 A1 |10 OO0 OO0 O A A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

26 January 2017 (26.01.2017)

(10) International Publication Number

WO 2017/013195 Al

WIPOIPCT

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

International Patent Classification:
HOIH 31/00 (2006.01) HO2B 13/075 (2006.01)

International Application Number:
PCT/EP2016/067369

International Filing Date:
21 July 2016 (21.07.2016)

Filing Language: English
Publication Language: English
Priority Data:

15178135.8 23 July 2015 (23.07.2015) EP

Applicant: GENERAL ELECTRIC TECHNOLOGY
GMBH [CH/CH]; Brown Boveri Strasse 7, CH-5400
Baden (CH).

Inventors: SIKORSKI, Thomas; Vogesenstrasse 105,
4056 Basel (CH). TREIER, Lukas; Huebstrasse 43, 5043
Holziken (CH).

Agent: BREVALEX; 95, rue d'Amsterdam, 75378 Paris
Cedex 8 (FR).

(84)

(81) Designated States (uniess otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
Bz, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: ELECTRIC EARTHING SWITCH ARRANGEMENT FOR GAS INSULATED SUBSTATION

AX—~

|
4c i /

* \* 12¢ | 22
| 21

48 19p 17 3 i

0 27
a 0
13a 4 26
14a 5 5 24 »s
/11a
83 ( 5c- )
184 .
19\, 5b- 3¢
—3p
5a
~—3
6a
7a
Fic. 1 15¢
N 15b

15a

(57) Abstract: The invention relates to an electric earthing
switch (1) to connect a line conductor of a gas insulated sub-
station to the earth, comprising: —a metallic housing having
two separate compartments: one, filled with insulating gas,
for the main switch and the other, separated from insulating
gas,for its drive mechanism, and a flange; —an insulating
plate (2) to be tightened between the flange of the housing
and a flange of a compartment enclosing the line; —a line con-
tact (3a, 3b, 3¢) carried by the insulating plate (2) and having
an insert portion with a thread bolt passing through the insu-
lating plate (2); —a tixed earth contact (8a) passing through
the wall of the housing and having an outer and an inner por-
tion relatively to the housing; —a sliding earth contact (9a)
carried by the fixed earth contact (8a) to slide relatively to
this fixed earth contact (8a); —a mechanism to actuate the
sliding earth contact (9a) between an open position and a
closed position; —the fixed earth contact (8a) extending per-
pendicular to the sliding direction (AX).
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ELECTRIC EARTHING SWITCH ARRANGEMENT FOR GAS INSULATED SUBSTATION

DESCRIPTION

TECHNICAL FILED

The invention relates to an electric earthing switch to be mounted in a
gas insulated substation to electrically connect electric lines of this substation to the

earth.

STATE OF PRIOR ART

In a gas insulated substation, an electric line to be connected to the
earth comprises typically one or three bus bars which are mounted in a leak-proof casing
filled with dielectric gas such as SF6.

Connecting such lines to the earth requires installation of a particular
earthing switch on this line. This switch comprises an actuating mechanism to allow
connection and disconnection of the bus bars which are in the enclosure of the casing, to
an earth connector of the substation which is out of this enclosure since it is not insulated
with dielectric gas.

In the known design of earthing switches, such as for example in patent
documents W02007042548 or W02006131560, the switch comprises a particular casing
or housing which is mounted on the line to surround its bus bars. This casing or housing of
the switch is then necessarily a part of the main casing of the line allowing proper
alignment of the components of the switch with the bus bars.

Since the line contacts of the switch are in the enclosure insulated with
dielectric gas, and since the earth connector of the substation is not insulated with gas,
the switch comprises additional electrically insulating means which carry contacts and/or
moving parts rendering its design complex.

It results from the foregoing that the installation of such an earthing
switch into a gas insulated substation requires its integration in the design of the

compartment enclosing the bus bars of the line.
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Accordingly, it is very expensive to integrate such a switch since it
requires additional design studies to decide at which location it can be located on the line,
based on the free space available in the neighborhood of the lines, and how the
compartment of these lines has to be modified. It is also very expensive when such an
earthing switch has to be added to an existing gas insulated substation, since it requires
significant modifications of the corresponding lines.

The goal of the invention is to provide an electric earthing switch which

is compact and easy to mount to allow a modular design of a gas insulated substation.

PRESENTATION OF THE INVENTION

The invention relates to an electric earthing switch for a gas insulated
substation, to connect at least one line conductor of the substation to the earth, this
switch comprising:

— a metallic housing delimiting an inner compartment and an outer
compartment and comprising a flange delimiting a single main opening of this housing
which communicates with the inner compartment;

— an insulating plate to be located and tightened between the flange of
the housing and a flange of a compartment of the substation enclosing each line
conductor ;

— at least one line contact carried by the insulating plate and having an
insert portion with a thread bolt passing through the insulating plate to be electrically
connected to a line conductor ;

— at least one fixed earth contact passing through the wall of the
housing and secured to this housing, this fixed earth contact having an outer portion out
of the housing and an inner portion located in the housing ;

— at least one sliding earth contact carried by the inner portion of a fixed
earth contact and sliding relatively to this fixed earth contact, each sliding earth contact

being electrically connected to this fixed earth contact ;
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— an actuating mechanism to move every sliding earth contact between
an open position at a distance from the line contact and a closed position in electric
contact with the line contact ;

— wherein each fixed earth contact extends perpendicular to the sliding
direction of the sliding earth contacts;

— and wherein the sliding contacts and the actuating mechanism are
enclosed in the inner compartment, the outer compartment being dedicated to a drive
actuator to be connected to the actuating mechanism.

Thanks to the arrangement of the fixed earth contact perpendicular to
the sliding earth contacts and the line contacts carried by the insulating plate, the
actuating mechanism is very compact, with a diameter not wider than the outer diameter
of the flange, and a height corresponding mainly to the height of the sliding contacts
increased with the length of their moving path.

The invention also relates to an electric earthing switch as defined
above, comprising a plurality of sliding earth contacts and a plurality of fixed earth
contacts, an insulating beam to rigidly secure the sliding earth contacts to each other, the
actuating mechanism moving the insulating beam to move the sliding earth contacts
together upon actuation.

The invention also relates to an electric earthing switch as defined
above, wherein each line contact comprises a tulip line contact, and wherein each sliding
earth contact comprises a pin which is inserted in the corresponding tulip line contact
when the earthing switch is in closed position.

The invention also relates to an electric earthing switch as defined
above, wherein each sliding earth contact is carried by a corresponding fixed earth
contact by means of an intermediate electrically insulating sleeve, and wherein each fixed
earth contact carries a tulip through which the sliding contact passes to ensure electric
connection between the sliding earth contact and the fixed earth contact.

The invention also relates to an electric earthing switch as defined
above, comprising an electric connecting part securing the outer portions of the earth

contacts together out of the housing.
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BRIEF DESCRIPTION OF THE DRAWINGS

— figure 1 is a perspective view of the electric earthing switch according
to the invention in the closed position showing the insulating plate carrying the line
contacts and the earth contacts with the actuation mechanism;

— figure 2 is a front view of the electric earthing switch according to the
invention in the closed position showing the insulating plate carrying the line contacts
and the earth contacts with the actuation mechanism;

— figure 3 is a front view of the electric earthing switch according to the
invention in the open position showing the insulating plate carrying the line contacts and
the earth contacts with the actuation mechanism;

— figure 4 is a perspective view of the housing of the electric earthing
switch according to the invention;

— figure 5 is a sectional view of the housing of the electric earthing

switch according to the invention with its internal components.

DETAILED PRESENTATION OF PARTICULAR EMBODIMENTS

The electric earthing switch 1 according to the invention seen in figure 1
comprises a main insulating plate 2 which is generally circular, and which carries three
line contacts 3a, 3b, 3c. The example of the figures is a three phase electric earthing
switch, but the invention applies also to a single phase or other kinds of multiple phase
earthing switch.

This earthing switch 1 comprises three corresponding earth contacts 4a,
4b, 4c which can be in contact with the corresponding line contacts 3a, 3b, 3¢ when the
switch is closed as in figures 1 and 2, or disconnected from these line contacts when the

switch is open as in figure 3.
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In the following, the first line contact 3a and the first earth contact 4a
are described in more details with their components and parts having each a reference
sign comprising letter “a“ as suffix. Since the second and third contacts have the same
parts as components, the corresponding parts for the second line contact 3b and second
earth contact 4b are implicitly designated by the same reference sign having letter “b“ as
suffix instead of “a“. The corresponding parts for the third line contact 3c and third earth

contact 4c are implicitly designated with the same reference sign having letter “c“ as

suffix instead of “a“.

The first line contact 3a comprises a tulip contact 5a and an insert
portion 6a with a thread bolt 7a which passes through the insulating plate 2 to be
electrically connected to a corresponding line conductor of the gas insulated substation to
which the earthing switch is to be installed. The tulip 5a with its shielding part is fixed to
the corresponding insert portion 6a by means of a standard thread bolt 7a. The line
contacts 3a, 3b, 3c extend each according to a direction AX which is perpendicular to the

insulating plate 2.

The earth contact 4a is made of a fixed earth contact generally
designated by 8a, and a sliding earth contact generally designated by 9a.

The fixed earth contact 8a comprises a main conductive arm 11a carried
by a support 12a comprising a fixation plate 13a and an insulating part 14a passing
through this insulation plate. The conductive arm 11a passes through the insulating part
14a, and thus passes through the fixation plate 13a. The arm 11a with the support 12a
comprising the fixation plate 13a and the insulating part 14a are all rigidly secured to each
other, forming a same single element.

When the fixed earth contact 8a is mounted, as visible in figure 4, the
arm 11a passes through holes of the wall of the housing 16 of the switch, the fixation

plate 13a being at the outer face of this wall and secured to it by screws or the like.
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The fixed earth contact 8a comprises an outer portion corresponding to
the outer extremity of the arm 11a and the support 12a, and an inner portion
corresponding to the main part of the arm 11a with its inner extremity.

As visible in figure 1 and 4, the three outer extremities of the three arms
11a, 11b and 11c are electrically connected by an earthing plate 17 secured to these arms
by bolts 10a, 10b and 10c or the like, this earthing plate 17 being electrically connected to
the earth.

The three main arms 11a, 11b and 11c extend parallel to each other and
parallel to the insulating plate, i.e. perpendicularly to the direction AX of the line tulip

contacts 3a, 3b and 3c.

The inner extremity of the arm 11a of the fixed earth contact 8a, which
is its free end, carries the corresponding earth sliding contact 9a which extends parallel to
the AX direction, i.e. perpendicular to this arm.

This sliding contact 9a comprises a main pin 18a passing through a
corresponding opening in the extremity of the arm 11a to slide into it. An electrically
insulating sleeve, which is not visible in the figures, is mounted in this opening of the arm
11a, the pin 18a sliding into this insulating sleeve to ensure that electric current cannot
weld the pin 18a to the arm 11a.

Additionally, a tulip contact 19a rigidly secured to the arm 11a and
surrounding the pin 18a provides electric connection between the pin 18a and the arm
11a for any position of the sliding contact 9a.

The pin 18a has a contacting end which faces the tulip contact 3a in the
open position as in figure 3, and which has an appropriate shape to be inserted into this
tulip contact when the switch is closed as in figures 1 and 2.

The three pins 18a, 18b and 18c which are parallel to the direction AX
have each their end which is opposite to their contacting end, which passes through a
same insulating beam 21 which is perpendicular to the pins 18a, 18b, 18c and

perpendicular to the arms 11a, 11b, 11c.
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The pins 18a, 18b, 18c are rigidly secured to the insulating beam 21 by
bolts in order to form together a same mechanical element which can be actuated to
slide parallel to direction AX between the open position and the closed position.

The actuating mechanism which is generally marked as 22 comprises a
main shaft 23 extending parallel to the direction of the main arms 11a, 11b, 11c and
which is carried by the housing 16 to be able to be rotated.

This main shaft 23 is connected to the insulated beam 21 by means of a
first cam 24 rigidly secured to this shaft 23, and a second cam 26 having an extremity
secured to the free end of cam 24 and a second extremity secured to a lug 27 which is
rigidly secured to the beam 21.

The first cam 24 and the second cam 26 and also the lug 27 extend both
parallel to a plane comprising the three pins 18a, 18b, 18c, and move each into a plane
parallel to this plane.

Practically, when the shaft 23 is rotated clockwise in the figures 2 and 3,
the beam 21 is moving to get closer to the tulip contacts 5a, 5b, 5c in order to close the
switch, as in figure 2. When the shaft 23 is rotated counterclockwise, the beam is moving
away from the tulip contacts 5a, 5b, 5¢, in order to open the switch, as in figure 3.

In other words, the linkage composed of the first and second cam
transforms the rotation of the shaft into a translation of the sliding contacts along
direction AX. Since this linkage is connected to the insulating beam 21, the actuation
mechanism is insulated from the sliding contacts and from the line contacts.

As visible in more details in figures 4 and 5, the actuation mechanism 22
is mounted in an inner compartment 28 of the housing 16 with the other components of
the switch, i.e. the inner parts of the fixed earth contacts 8a, 8b and 8c, the sliding
contacts 9a, 9b, 9c and the line contacts 5a, 5b, 5c. This inner compartment 28 is
separated from the compartment of the line by the insulating plate 2.

This actuation mechanism is driven by a driving mechanism
mechanically connected to the shaft 23 to rotate it clockwise or anticlockwise in order to
open or close the switch. The drive mechanism is located in an outer compartment 29 of

the housing 16, the shaft 23 passing through an internal wall of the housing to protrude
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into this outer compartment 29 which is contiguous to the inner compartment 28, and
which is dedicated to the drive mechanism.

The housing 16 comprises a main circular flange 31 with appropriate
holes to be secured to a flange of a compartment enclosing the lines to be earthed, the
circular insulating plate 2 being gripped between the flange 31 of the housing and the
flange of the compartment.

The flange surrounds the main opening of this housing, i.e. the part or
opening which is mounted against the insulating plate 2. Apart from this main opening,
the housing comprises mainly several much smaller holes to receive the earth contacts,
but not any other opening as great as this flange.

This flange 31 extends perpendicular to the orientation AX of the sliding
contacts 9a, 9b, 9¢, and it delimits the contour of the main opening of this housing 16.
When the system is mounted, the insulating plate 2 is against the flange 31 with the tulip
contacts 5a, 5b, 5c into the inner space of the housing approximately surrounded by this
flange 31.

In that situation, the sliding contacts extend perpendicular to the flange
31 and the plate 2, facing the corresponding tulip contacts 5a, 5b, 5c, and the fixed earth
contacts 8a, 8b, 8c extend parallel to the flange 31, passing through the wall of the
housing to protrude out of this housing, as seen in figure 4.

The installation of the electric earthing switch according to the invention
can be achieved on any standard flange of a casing enclosing electric lines. It requires to
open the said flange, to secure plugin contact parts 15a, 15b, 15c to the bus bars, then to
apply the insulating plate 2 and to screw the thread bolts 7a, 7b, 7c in order to secure the
plugin contact parts 15a, 15b, 15c to the insert portions 6a, 6b, 6c carried by this
insulating plate 2. Depending on the situation, the insulating plate 2 with its threaded
bolts 7a, 7b, 7c secured to existing plugin contact parts 15a, 15b, 15c can be already
present in the existing compartment.

At this stage, the line contacts 5a, 5b, 5c can be installed by screwing

and tightening them to the thread bolts 7a, 7b, 7c. Then, the housing 16 carrying the fixed
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earth contacts and the sliding earth contacts can be installed with its flange 31 against the
insulating plate 2.

Appropriate bolts are then passed through the holes of the flange 31
and corresponding holes of the insulating plate 2, and corresponding holes of the flange
of the casing, and these bolts are tightened to secure the flange 31 of housing 16 to the
flange of the casing, with the insulating plate gripped between these two flanges.

Then, the earthing plate 17 which is at the outer face of the housing can
be electrically connected to a connection to the earth of the gas insulated substation.

With the arrangement of the invention, the earthing switch together
with its drive mechanism according to the invention is very compact with a simple design.

The earthing switch comprises the main switch in a first gas insulated
compartment with an insulating plate carrying the line contacts and a metallic housing
carrying all the other parts and having a flange to be secured to the insulating plate
against the corresponding flange of the casing of the line and a drive mechanism in a
second compartment outside insulating gas, all said compartments being in the same
housing.

As a result, the installation of the earthing switch is very simple,
allowing it to be easily adapted onto an existing gas insulated substation comprising a
casing with a flange providing access to the lines to be connected. It allows a very
modular setup of the components in the gas insulated substation since it can be installed
on almost any standard flange of the substation, on every insulating plate, barrier of open
type, with standard fixation points.

Since every part of the earthing switch and its drive mechanism is
assembled in two different spaces of one housing, the system can be mounted without
loosing time in aligning the conductors and contacts. This earthing system is particularly

adapted for a make-proof earthing switch.
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CLAIMS

1. Electric earthing switch (1) for a gas insulated substation, to connect
at least one line conductor of the substation to the earth, this earthing switch comprising:

— a metallic housing (16) delimiting an inner compartment (28) and an
outer compartment (29) and comprising a flange (31) delimiting a single main opening of
this housing which communicates with the inner compartment (28);

— an insulating plate (2) to be located and tightened between the flange
of the housing and a flange of a compartment of the substation enclosing each line
conductor;

— at least one line contact (3a, 3b, 3c) carried by the insulating plate (2)
and having an insert portion (6a, 6b, 6¢) with a thread bolt (7a, 7b, 7c¢) passing through
the insulating plate (2) to be electrically connected to a line conductor;

— at least one fixed earth contact (8a, 8b, 8c) passing through the wall of
the housing (16) and secured to this housing (16), this fixed earth contact having an outer
portion out of the housing and an inner portion located in the housing;

— at least one sliding earth contact (9a, 9b, 9c) carried by the inner
portion of a fixed earth contact (8a, 8b, 8c) and sliding relatively to this fixed earth
contact (8a, 8b, 8c), each sliding earth contact (9a, 9b, 9c) being electrically connected to
this fixed earth contact (8a, 8b, 8c);

— an actuating mechanism to move every sliding earth contact (9a, 9b,
9c) between an open position at a distance from the line contact (3a, 3b, 3¢) and a closed
position in electric contact with the line contact (3a, 3b, 3c);

— each fixed earth contact (8a, 8b, 8c) extending perpendicular to the
sliding direction (AX) of the sliding earth contacts (9a, 9b, 9c);

— and wherein the sliding contacts (9a, 9b, 9c) and the actuating
mechanism are enclosed in the inner compartment (28), the outer compartment (29)

being dedicated to a drive actuator to be connected to the actuating mechanism.
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2. Electric earthing switch according to any of the previous claims,
comprising a plurality of sliding earth contacts (9a, 9b, 9c) and a plurality of fixed earth
contacts (8a, 8b, 8c), an insulating beam (21) to rigidly secure the sliding earth contacts
(9a, 9b, 9c) to each other, the actuating mechanism moving the insulating beam to move

the sliding earth contacts (9a, 9b, 9c) together upon actuation.

3. Electric earthing switch (1) according to claim 1 or 2, wherein each
line contact (3a, 3b, 3c) comprises a tulip line contact (5a, 5b, 5c¢), and wherein each
sliding earth contact (9a, 9b, 9c) comprises a pin (18a, 18b, 18c) which is inserted in the
corresponding tulip line contact (5a, 5b, 5¢) when the earthing switch is in closed

position.

4. Electric earthing switch according to any of the previous claims,
wherein each sliding earth contact (9a, 9b, 9c) is carried by a corresponding fixed earth
contact (8a, 8b, 8c) by means of an intermediate electrically insulating sleeve, and
wherein each fixed earth contact (8a, 8b, 8c) carries a tulip (19a, 19b, 19¢) through which
the sliding contact (9a, 9b, 9c) passes to ensure electric connection between the sliding

earth contact (9a, 9b, 9c) and the fixed earth contact (8a, 8b, 8c).

5. Electric earthing switch according to any of the previous claims,
comprising an electric connecting part (17) securing the outer portions of the earth

contacts (4a, 4b, 4c) together out of the housing (16).



888888
0000000000000

1/4




WO 2017/013195 PCT/EP2016/067369




WO 2017/013195 PCT/EP2016/067369

3/4




000000000000

4/4

16




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2016/067369

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO1H31/00 HO2B13/075
ADD.

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

B. FIELDS SEARCHED

HO1IH HO2B

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

EPO-Internal, WPI Data

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

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

Relevant to claim No.

AL) 14 May 2009 (2009-05-14)
cited in the application
paragraph [0001]

figures 1-4

A GB 1 544 333 A (MERLIN GERIN)
19 April 1979 (1979-04-19)
page 1, lines 9-28

page 2, lines 23-62

figure 1

the whole document

paragraph [0012] - paragraph [0013]
paragraph [0022] - paragraph [0025]
paragraph [0043] - paragraph [0066]

A US 2009/120909 Al (GIMENO CARMELO [CH] ET 1-5

1-5

A EP 0 054 726 A2 (PFISTERER ELEKTROTECH 1-5
KARL [DE]) 30 June 1982 (1982-06-30)

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

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" 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)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" 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

"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 documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

21 September 2016

Date of mailing of the international search report

05/10/2016

Name and mailing address of the ISA/

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

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Hristov, Stefan

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2016/067369
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2009120909 Al 14-05-2009 AT 453921 T 15-01-2010
CN 101326604 A 17-12-2008
EP 1946348 Al 23-07-2008
FR 2892225 Al 20-04-2007
KR 20080072655 A 06-08-2008
US 2009120909 Al 14-05-2009
WO 2007042548 Al 19-04-2007

GB 1544333 A 19-04-1979 CH 600532 A5 15-06-1978
DE 2711166 Al 29-09-1977
FR 2344987 Al 14-10-1977
GB 1544333 A 19-04-1979
IT 1073458 B 17-04-1985
JP 5611852 B2 21-01-1986
JP S52111672 A 19-09-1977
NL 7702675 A 19-09-1977

EP 0054726 A2 30-06-1982 DE 3048389 Al 08-07-1982
EP 0054726 A2 30-06-1982
NO 814367 A 23-06-1982

Form PCT/ISA/210 (patent family annex) (April 2005)




	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 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report

