wo 2014/102705 A 1[I I N0FV 0O 0 Y O

(43) International Publication Date

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

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

=

\

3 July 2014 (03.07.2014)

(10) International Publication Number

WO 2014/102705 A1

WIPOIPCT

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

International Patent Classification:
HOIH 3/16 (2006.01) HOIH 3/42 (2006.01)
E05D 11/00 (2006.01)

International Application Number:
PCT/IB2013/061271

International Filing Date:
23 December 2013 (23.12.2013)

Filing Language: Italian
Publication Language: English
Priority Data:

VI2012A000345 28 December 2012 (28.12.2012) IT

Applicant: PIZZATO ELETTRICA SRL [IT/IT]; Via
Torino, 1, I-36063 Marostica (VI) (IT).

Inventors: PIZZATO, Marco; Via 4 Martiri, 7, [-36063
Marostica (V) (IT). PIZZATO, Giuseppe; Via Camplani,
13, I-36063 Marostica (VI) (IT).

Agent: MAROSCIA, Antonio; Maroscia & Associati Srl,
Contra Porti, 21, I-36100 Vicenza (VI) (IT).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

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, LT, 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, 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, FL, 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, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: ELECTRONIC HINGED SAFETY SWITCH

FIG. 1

(57) Abstract: An electronic hinged safety switch adapted for
installation on protection barriers (B) of machines and/or
automatic plants having one or more electric safety circuits
(S). The switch comprises a substantially box-like fixed mem-
ber (2) designed to be secured to a stationary part (M) of a
protection barrier (B) and a movable member (3) designed to
be secured to a pivotal part (P) of the protection barrier (B)
and coupled to the fixed member (2) through hinge means (4).
Sensing means (5) are housed in said box-like fixed member
(2) for interacting with the hinge means (4) to send an electric
control signal (Sc) to one or more electric safety circuits (S) at
a predetermined switching angle (o). The sensing means (5)
comprise at least one sensor for generating a corresponding
actuation signal (S,) at the switching angle (a), and an elec-
tronic control unit (8) operatively connected to at least one
sensor (6). The electronic control unit (8) has at least one in-
put (9) electrically connected to said sensor (6) for receiving
the actuation signal (S,) and at least one output (10) connec-
ted to the electronic safety circuits (S) for generating the elec-
tric control signal (Sc) in response to the actuation signal

(Sa).
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ELECTRONIC HINGED SAFETY SWITCH
Field of the invention

[0001] The present invention generally finds application in the field of
electric safety devices and particularly relates to an electronic hinged safety
device.

Background art

[0002] Hinged safety switches are known to be used in plants or machines
having areas or rooms bounded by protection barriers, and containing
mechanical moving members or hazardous devices.

[0003] Particularly, these safety switches are mounted to a protection
barrier having a fixed part integral with the machine or plant, and a movable
panel designed to be opened by an operator.

[0004] Hinged safety switches have casing designed to be secured to the
fixed part of the barrier and a movable part, which can pivot relative to the
enclosure, and is designed to be secured to the panel.

[0005] Furthermore, the switch comprises an electrical commutator and an
actuator, which is adapted to interact with such commutator upon pivotal
movement of the movable part.

[0006] As the panel is opened and/or closed, the movable part of the
switch is caused to pivot relative to the casing and the actuator is triggered.
[0007] This latter will thus actuate the commutator to cause one or more
electric safety circuits associated with the barrier to open and/or close.

[0008] A very common type of hinged safety switches uses mechanical
commutators.

[0009] 1T1362135, filed by the applicant hereof, discloses a safety switch
with a mechanical commutator housed within the casing. This commutator
comprises one or more movable contacts, moving along a longitudinal axis,
whose displacement is driven by an actuator which is adapted to convert the
rotary motion of the movable part into an axial translational motion.

[0010] Furthermore, this prior art switch may comprise LED-type optical
signaling means, for confirming proper operation of the contacts and

indicating where actuation occurs.



10

15

20

25

30

WO 2014/102705 PCT/IB2013/061271

[0011] A first drawback of this prior art arrangement is that the use of
mechanical commutators does not easily allow generation of electric signals
with additional information concerning the position of the barrier or the state
of the switch.

[0012] This is because mechanical commutators only allow switching of
electrical contacts associated with safety circuits and cannot determine any
inconsistent switching states of the contacts or wiring or contact unit failures.
[0013] A further drawback of this arrangement is that switches with
mechanical commutators cannot be easily installed in safety plants that use a
data bus or a field bus connected to an electronic control unit.

[0014] The installation of hinged safety devices with analog contact units
requires an appropriate analog-to-digital conversion interface, such as AS-i
or the like, to be interposed between the bus and the contacts, which will
increase installation costs and circuit complexity of the electrical system.

Disclosure of the invention

[0015] The object of the present invention is to overcome the above
drawbacks, by providing an electronic hinged safety switch that is highly
efficient and relatively cost-effective.
[0016] A particular object of the present invention is to provide an
electronic hinged safety switch that allows generation of one or more
additional electric signals concerning switch operation.
[0017] Another object of the present invention is to provide an electronic
hinged safety switch designed for connection to a digital communication
system of the bus type or the like.
[0018] A further object of the present invention is to provide an electronic
hinged safety switch that affords very quick and fully automatic enabling
and/or disabling thereof by the plant during maintenance.
[0019] These and other objects, as better explained hereafter, are fulfilled
by an electronic hinged safety switch as defined in claim 1.
[0020] Advantageous embodiments of the invention are obtained in
accordance with the dependent claims.

Brief description of the drawings
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[0021] Further features and advantages of the invention will be more
apparent upon reading of the detailed description of a preferred, non-
exclusive embodiment of an electronic hinged safety switch according to the
invention, which is described as a non-limiting example with the help of the
annexed drawings, in which:

FIG. 1 is a perspective view of a protection barrier comprising a hinged
switch of the invention;

FIG. 2 is a perspective view of the switch of Fig. 1;

FIG. 3 is a wiring block diagram of the switch of Fig. 1;

FIG. 4 is a perspective view of a first detail of the switch of Fig. 1;

FIG. 5 is a top view of the detail of Fig. 4;

FIG. 6 is a first side view of the detail of Fig. 4;

FIG. 7 is a second side view of the detail of Fig. 4;

FIG. 8 is an exploded perspective view of the switch of Fig. 2.

Detailed description of a preferred embodiment

[0022] Referring to the above mentioned figures, a multifunctional
electronic hinged safety switch, generally designated by numeral 1, is
adapted for use in a protection barrier B which is designed to bound a
hazardous area of a machine or a plant.

[0023] Particularly, as best shown in FIG. 1, the protection barrier B may
comprise a stationary part M which is designed to be secured to the ground
or the frame of the machine or plant, and a pivotal part P, such as a door or
over hinged to the stationary part M.

[0024] Furthermore, the barrier B is equipped with one or more electric
safety circuits S for signaling that the door D has been opened and/or
closed, by varying an appropriate electric signal.

[0025] The multifunctional hinged switch 1 of the invention comprises, as
best shown in FIG. 2, a substantially box-like fixed member 2 designed to
be secured to a stationary part M of the protection barrier B and a movable
member 3 designed to be secured to a pivotal part P of the barrier B and to
be coupled to the fixed member 2 through hinge means 4.

[0026] The switch 1 further comprises sensing means 5 located in the fixed
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member 2 and interacting with the hinge means 4 to send an electric
control signal S¢ to one or more electric safety circuits S at an adjustable
switching angle a.

[0027] The switch 1 may comprise a pair of electric inputs and a pair of
electric outputs, not shown, for connection of at least one safety circuit S.
[0028] According to a peculiar feature of the invention, the sensing means
5 comprise at least one sensor 6 for generating a corresponding actuation
signal Sa at the switching angle a.

[0029] Furthermore, the sensing means 5 comprise an electronic control
unit 8 operatively connected to a sensor 6 and having at least one input 9
electrically connected to the sensor 6 for receiving the actuation signal Sa
and at least one output 10 connected to the electric safety circuits S for
generating the electric control signal Sc in response to such actuation signal
Sh.

[0030] Conveniently, the actuation signal may have electric parameters,
such as voltage, current or frequency, that are selectively variable
according to the number of switching commutations by the sensor 6.

[0031] Particularly, the electronic control unit 8 may be designed to cause
the sensor 6 to be switched upon detection of a voltage applied to the input
and/or an electric current circulating through the contacts.

[0032] Furthermore, the sensor 6 may generate a single actuation signal
Sa.

[0033] Alternatively, the sensor 6 may comprise a plurality of electric
and/or electronic contact units associated with the door P of the barrier B,
each adapted to generate a corresponding assessment signal s,.

[0034] In this case, the actuation signal Sa comprises the plurality of
assessment signals s; generated by respective electric and/or electronic
contact units in the sensor 6.

[0035] Furthermore, the actuation signals sa may have first and second
levels, associated with the open and closed states of the door P of the
protection barrier B respectively.

[0036] Conveniently, the sensor 6 may be selected from the group
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comprising mechanical commutators and/or electronic sensors.

[0037] The electronic control unit 8, as best shown in the diagram of FIG.
3, may comprise first microprocessor means 11 for receiving the actuation
signal Sa at the input 9.

[0038] The first microprocessor means 11 may be designed to process the
actuation signal Sa and generate the control signal S¢ to be provided at the
output 10.

[0039] The control signal S¢ generated by the first microprocessor means
11 may be of analog or digital type, according to the type of electric safety
circuits S associated with the barrier B.

[0040] Particularly, the electric safety circuits S may comprise a central
unit, not shown, for detecting the open and/or closed states of the doors P
of a plurality of protection barriers B by detecting a control signal Sc¢ of
digital type.

[0041] Conveniently, the control signal S¢c may be null when an actuation
signal Sa corresponding to the open state of the door P of the barrier B is
present at the input 9.

[0042] Otherwise, the control signal Sc may be other than zero when an
actuation signal Sa corresponding to the closed state of the door P of the
barrier B is present at the input 9.

[0043] Advantageously, the control signal may be other than zero, when
the totality of the assessment signals sa perform a passage from the first
level to the second level.

[0044] Conveniently, as best schematically shown in FIG. 3, the sensor
may comprise electric contacts 7.

[0045] Particularly, the electronic control unit 8 may be adapted to
generate a control signal other than zero, when the contacts 7 are switched
from a state in which they are all open to a state in which they are all
closed.

[0046] Conveniently, the electronic control unit 8 may be designed to
generate an alarm signal Sx for indicating the presence of assessment
signals sa at different levels.
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[0047] In this case the alarm signal Sx allows simultaneous signaling of the
electric inconsistency state associated with a sensor 6 in the switch 1.
[0048] Conveniently, the electronic control unit 8 may comprise interface
means 12 connected to the first microprocessor means 11 and to an
external communication line 13 associated with one or more additional
electric devices, not shown.

[0049] The external communication line 13 may be as used in common
communication systems for electric safety plants and may comprise, for
instance, a data bus or a field bus of the AS-i or AS-i Safe type.

[0050] Conveniently, the interface means 12 may transmit first data D1
associated with the actuation signal Sa and/or the control signal Sc into the
external communication line.

[0051] Furthermore, the interface means 12 may be designed to receive
second data D, associated with the additional electric safety devices from
the external communication line 13.

[0052] Particularly, the first microprocessor means 11 may be designed to
generate the control signal Sc in response both to the activation signal Sa
and to the second data D, received from the interface means 12.

[0053] Thus, the switch 1 may be installed in a cascade of interconnected
safety devices, and the control signal Sc generated thereby may be
influenced by the electric state of the contacts in the additional safety
devices.

[0054] The first microprocessor means 11 may comprise a non-volatile
memory medium (ROM), not shown, in which permanent data are stored,
and a volatile memory medium (RAM), also not shown, in which temporary
data are stored.

[0055] The first microprocessor means 11 may be designed to perform
periodic operation checks on the non-volatile memory medium (ROM) and
the volatile memory medium (RAM).

[0056] Such configuration of the first microprocessor means 11 allows the
provision of a switch 1 that can meet current standards concerning totally or
partially electronic safety devices.
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[0057] Conveniently, the first microprocessor means 11 may be
programmed for periodically starting a check-up on the sensors 6, the input
9 and the output 10.

[0058] Particularly, as best shown in the diagram of FIG. 3, the electronic
control unit 8 may comprise one or more transistors 14 controlled by the
first microprocessor means 11 and operatively connected to the output 10.
[0059] Each transistor 14 may comprise a biasing circuit, not shown, which
is designed to allow it to operate as a switch by the action of the first
microprocessor means 11, in ON/OFF mode.

[0060] The on/off operation of the transistor 14 will modify the control
signal S¢ sent to the electric safety circuit S and generated by the first
processing means 11.

[0061] Conveniently, the first microprocessor means 11 may be designed
for periodically checking proper ON/OFF transition of each transistor 14
and, as a result, proper electrical operation of the output 10.

[0062] Furthermore, the first microprocessor means 11 may be adapted to
generate an auxiliary electric signal Syux corresponding to the number of
switching instances of the sensor 6.

[0063] Particularly, the first microprocessor means 11 may be adapted to
detect the overall number of switching instances by the sensor 6 within a
predetermined time interval.

[0064] For example, the first microprocessor means 11 may be adapted to
generate an auxiliary signal S,,x when the switch 1 reaches a total
operating time equal to a predetermined factory-preset value.

[0065] Advantageously, the electrical control unit 8 may comprise second
microprocessor means 15 which interact with the first microprocessor
means 11 to process the actuation signal Sa and generate the control signal
Sc.

[0066] Furthermore, the second microprocessor means 15 may be
substantially symmetrical to the first microprocessor means 11 for
redundant processing of the actuation signal Sa.

[0067] Thus, the second microprocessor means 15 may be designed to
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only actuate the generation of the control signal Sc by the first
microprocessor means 11  when such redundant processing provides
results consistent with those obtained from processing by the first
microprocessor means 11.

[0068] The electronic control unit 8 may comprise power supply means,
not shown, for supplying power to the first 11 and second 15
microprocessor means 15, the interface means 12 and the transistors 14.
[0069] Conveniently, as best shown in FIGS. 4 to 7, the electronic control
unit 8 may comprise a pair of rigid supports 16, 17 for supporting and
connecting together at least the first 11 and second 15 microprocessor
means, the interface means 12 and the transistors 14.

[0070] For example, each rigid support 16, 17 may be a printed circuit
board PCB or the like.

[0071] Furthermore, as best shown in the illustrated configuration of the
invention, the sensor 6 may be interposed between the rigid supports 16, 17
and may comprise a pair of substantially flat side walls 18, 19, which are
adapted to contact respective bottom walls 20, 21 of the rigid supports 16,
17.

[0072] Conveniently, the sensor 6 may have output terminals 22
connected to the inputs 9 of the electronic processing unit 8 via
corresponding interconnection cables 23.

[0073] The fixed member 2, as best shown in FIG. 8, comprises a
compartment 24, which is adapted to accommodate therein the sensor 6
and the electronic control unit 8.

[0074] Furthermore, the hinge means 4 may comprise a pair of pins 25, 26
associated with the movable member 3 and pivoted to the fixed member 2.
[0075] The pins 25, 26 allow the movable member 3 to pivot relative to the
fixed member 2 about a common axis of rotation R.

[0076] According to a particular configuration of the invention, as shown in
the figures, the sensor 6 may be a microswitch 6' with mechanical contacts,
and may comprise electric contacts 7 for generating respective assessment

signals s..
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[0077] The number of the electric contacts 7 of the microswitch 6' may
depend on the number of connections in the safety circuits S.

[0078] Also, the microswitch 6' may be designed to cause switching of the
contacts 7 either at the same switching angle a or at different switching
angles a.

[0079] The microswitch 6' may be designed to interact with at least one of
the pins 25, 26.

[0080] Furthermore, the microswitch 6' may comprise a slider 27, which is
designed for translation in a direction X parallel to the common axis of
rotation R, and is adapted to cause the contacts 7 to open and/or close.
[0081] Conveniently, the microswitch 6' may comprise at least one actuator
element 28, operatively connected to one of the pins 25, 26, and interacting
with the slider 27.

[0082] The actuator element 28 may be designed to provide conversion of
the rotary motion of the pin 25, 26, into an axial motion of the slider 27.
[0083] Furthermore, the switch 1 may comprise adjustment means 29 for
adjusting the switching angle a of the contacts 7 associated with at least
one of the pins 25, 26.

[0084] For example the adjustment means 29 may be as disclosed in the
Italian patent IT1362135, issued to the applicant hereof.

[0085] Conveniently, the switch 1 may comprise LED signaling means 30,
as shown in FIGS. 2 and 8, associated with the fixed member 2.

[0086] The first microprocessor means 11 may be adapted to selectively
power the signaling means 30 for generating differentiated light signals
according to the actuation signal Sa and/or the control signal Sc.

[0087] Particularly, the signaling means 30 may comprise three or more
LEDs for emitting a light signal associated with the electrical function of the
input 9, the output 10 and the sensor 6.

[0088] Thus, an operator may easily monitor the operating state of the
switch 1 by watching at the differentiated light signals emitted by the
signaling means 30.

[0089] The above disclosure clearly shows that the invention fulfills the



10

WO 2014/102705 PCT/IB2013/061271
10

intended objects and particularly provides a remarkably safe and versatile
multifunctional hinged switch.

[0090] The multifunctional hinged switch of this invention is susceptible to
a number of changes and variants, within the inventive principle disclosed in
the appended claims. All the details thereof may be replaced by other
technically equivalent parts, and the materials may vary depending on
different needs, without departure from the scope of the invention.

[0091] While the multifunctional hinged switch has been described with
particular reference to the accompanying figures, the numerals are only
used for the sake of a better intelligibility of the invention and shall not be

intended to limit the claimed scope in any manner.
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CLAIMS

1. An electronic hinged safety switch adapted for connection to one or
more electric safety circuits (S), comprising:

- a substantially box-like fixed member (2), defining an inner space
(24), said fixed member (2) being designed to be secured to a stationary part
(M) of a protection barrier (B) of machines or automatic plants, having one or
more electric safety circuits (S);

- a movable member (3) designed to be secured to a pivotal part (P)
of the protection barrier (B) and coupled to said fixed member (2) through
hinge means (4);

- sensing means (5) housed in said box-like fixed member (2) and
interacting with said hinge means (4) to send an electric control signal (Sg)
to one or more electric safety circuits (S) at a predetermined switching angle
(a);

wherein said sensing means (5) comprise at least one sensor (6) for
generating a corresponding actuation signal (Sa) at said switching angle (a),
and an electronic control unit (8) operatively connected to said at least one
sensor (6), said electronic control unit (8) having at least one input (9)
electrically connected to said sensor (6) for receiving said actuation signal
(Sa) and at least one output (10) connected to said one or more electric
safety circuits (S) for generating said electric control signal (Sc) in response
to such actuation signal (Sa);

characterized in that said at least one sensor (6) and said electronic control
unit (8) are housed in said inner compartment (24).

2. A switch as claimed in claim 1, characterized in that said at least
one sensor (6) is selected from the group comprising mechanical
commutators and electronic commutators.

3. A switch as claimed in claim 1, characterized in that said electronic
control unit (8) comprises first microprocessor means (11) for receiving said
actuation signal (Sa) through said at least one input (9) and processing it to
generate said control signal (Sg).

4. A switch as claimed in claim 3, characterized in that said first
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microprocessor means (11) are adapted to generate a null or non-zero
control signal (Sc) respectively, when said at least one input (9) has therein
an actuation signal (Sa) generated by the open state or closed state
respectively of the pivotal part (P) of the protection barrier (B).

5. A switch as claimed in claim 4, characterized in that said actuation
signal (Sa) comprises a plurality of electric assessment signals (s), each
having a first level associated with the open state of the pivotal part (P) of the
protection barrier (B) and a second level associated with the closed state of
the pivotal part (P), said control signal (Sc) being other than zero when the
totality of said electric assessment signals perform (sa) a transaction from
said first level to said second level.

6. A switch as claimed in claim 3, characterized in that said electronic
control unit (8) comprises interface means (12) connected to said first
microprocessor means (11) and to an external communication line (13)
associated with one or more additional electric devices.

7. A switch as claimed in claim 6, characterized in that said interface
means (12) are adapted to transmit first data (D1) associated with said
actuation signal (Sa) and/or said control signal (Sc) into said external
communication line (13), and to receive second data (D) associated with
said one or more additional electric safety devices from said external
communication line (13).

8. A switch as claimed in claim 3, characterized in that said first
microprocessor means (11) comprise a non-volatile memory medium (ROM)
in which permanent data is stored, and a volatile memory medium (RAM) in
which temporary data is stored, said first microprocessor means (11) being
designed to perform periodic operation checks on said non-volatile memory
medium (ROM) and said volatile memory medium (RAM).

9. A switch as claimed in claim 3, characterized in that said first
microprocessor means (11) are programmed for periodically starting a check-
up on said at least one sensor (6), said at least one input (9) and said at least
one output (10).

10. A switch as claimed in claim 9, characterized in that said first
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microprocessor means (11) are adapted to generate an auxiliary signal (Saux)
corresponding to the overall number of switching instances by said at least
one sensor (6) in a predetermined time.

11. A switch as claimed in claim 3, characterized in that said electronic
control unit (8) comprises second microprocessor means (15) which interact
with said first microprocessor means (11) for processing said actuation signal
(Sa) and generating said control signal (S¢).

12. A switch as claimed in claim 3, characterized in that it comprises
signaling means (30) associated with said fixed member (2), said first
microprocessor means (11) being adapted to selectively power said signaling
means (30) for generating differentiated light signals according to said
actuation signal (Sa) and/or said control signal (Sc).

13. A switch as claimed in claim 12, characterized in that said signaling
means (30) comprise one or more LEDs, which are adapted to emit light
signals associated with the electrical function of the inputs of the safety
circuits (S), of said at least one output (10) and said at least one sensor (6)
respectively.

14. A switch as claimed in claim 1, characterized in that said hinge
means comprise a pair of pins (25, 26) associated with said movable
member (3) and pivoted to said fixed member (2), said sensor (6) being

adapted to interact with at least one of said pins (25, 26).



WO 2014/102705 PCT/IB2013/061271
1/4

S FIG. 1




PCT/IB2013/061271

2/4

FIG. 3

FIG. 5

WO 2014/102705

FIG. 4



WO 2014/102705 PCT/IB2013/061271
3/4




WO 2014/102705 PCT/TB2013/061271
4/4

FIG. 8



INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2013/061271

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO1H3/16 E05D11/00
ADD. HO1H3/42

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HOLH EOS5D

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)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X US 4 845 772 A (METROKA MICHAEL P [US] ET 1-11
AL) 4 July 1989 (1989-07-04)
abstract; figures 3,4,6 14

12,13

A US 6 373 006 B1 (TOKI NOZOMI [JP]) 1
16 April 2002 (2002-04-16)
figure 1b

> <

Y GB 2 150 757 A (CHENG CHAO AN; SHIU CHIN 14
SEN; KAO CHANG HWA; CHEN DENG JN; HUANG
CHEN) 3 July 1985 (1985-07-03)

cited in the application
figure 2

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)

"Q" 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

4 April 2014

Date of mailing of the international search report

16/04/2014

Name and mailing address of the ISA/

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

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

Fax: (+31-70) 340-3016

Authorized officer

Simonini, Stefano

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




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/1B2013/061271
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 4845772 A 04-07-1989 AT 142068 T 15-09-1996
AU 610416 B2 16-05-1991
AU 3741189 A 12-01-1990
BR 8906967 A 11-12-1990
CA 1296774 C 03-03-1992
DE 68927024 D1 02-10-1996
DE 68927024 T2 06-03-1997
DK 30190 A 27-03-1990
EP 0346639 A2 20-12-1989
ES 2091189 T3 01-11-1996
HK 1008132 Al 30-04-1999
IE 61916 Bl 30-11-1994
IL 90261 A 13-05-1993
JP HO244843 A 14-02-1990
JP HO544217 B2 05-07-1993
MX 165350 B 05-11-1992
SG 86299 Al 19-02-2002
us 4845772 A 04-07-1989
WO 8912945 Al 28-12-1989

US 6373006 Bl 16-04-2002 JP 3428532 B2 22-07-2003
JP 2001127855 A 11-05-2001
us 6373006 Bl 16-04-2002

GB 2150757 A 03-07-1985  NONE

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




	Page 1 - front-page
	Page 2 - description
	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 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report

