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(57) Abstract: A proximity sensor such as a proximity switch, a displacement sensor, a distance sensor, a material sensor, a coin
sensor, a metal sphere sensor for detecting the proximity of metal, with which to measure the phase shift and the amplitude change
of a vibration wave caused by metal proximity accurately by a simple circuit structure. A proximity sensor (1) for detecting the
proximity of metal, which is provided with a resonating circuit (2) consisting of a capacitor C connected wit a detection coil L,
which outputs a drive signal to the resonating circuit (2), and which measures a phase shift and an amplitude change caused by metal
proximity based on a free vibration wave output in a dampening manner from the resonating circuit (2) after the signal output of the

drive signal stops.
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2006/317175

A. CLASSIFICATION OF SUBJECT MATTER
HO3K17/95(2006.01)1, G01B7/00(2006.01)1

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

B. FIELDS SEARCHED

HO3K17/74-17/98, G01B7/00

Minimum documentation searched (classification system followed by classification symbols)

1922-1996
1971-2006

Jitsuyo Shinan Kcho
Kokai Jitsuyo Shinan Koho

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

1996-2006
1994-2006

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.
X JP 02-295222 A (Fuji Electric Co., Ltd.), 1,8-12,17,18
A 06 December, 1990 (06.12.90), 2-5,13-15

Figs. 2 to 3
(Family: none)
X JP 02-501615 A (Andrae Leonberg GmbH) , 1,8-12,17,18
A 31 May, 1990 (31.05.90)}, 2-5,13-15
Figs. 1 to 7
& EP 0311128 Al & WO 1989/003615 Al
& DE 3733943 A & DE 3871895 A
X JP 02-050521 A (Asutekkusu Kabushiki Kaisha), 1,8-12,17,18
A 20 February, 1990 (20.02.90), 2-5,13-15
Figs. 1 to 3
(Family: none)

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered to date and not in conflict with the application but cited to understand
be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international filing  “X”  document of particular relevance; the claimed invention cannot be
date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than the being obvious to a person skilled in the aIT
priority date claimed “&”  document member of the same patent family

Date of the actual completion of the international search
27 November, 2006 (27.11.06)

Date of mailing of the international search report
05 December, 2006 (05.12.06)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.
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0311129 Al
1989/003616 Al
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3775934 A
0883048 A
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DE
DE
DE
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1988/003525 Al
3638119 A
3775934 C
3638119 Al
2008763 A

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 64-029015 A (La Telemecanique Electrique), 1,8-12,17,18
A 31 January, 1989 (31.01.89), 2-5,13-15
Figs. 1 to 7
& US 4893076 Al & GB 2204135 A
& GB 8809359 A0 & DE 3813734 A
& FR 2614432 A & CH 0675491 A
& IT 1216627 A & IT 1216627 B
X JP 02-501793 A (Andrae Leonberg GmbH) , 1,8-12,17,18
A 14 June, 1890 (14.06.90), 2-5,13-15
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Box No. IT Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIT Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet.

L. |:| As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of
any additional fee.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1-5, 8-15, 17, 18

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable,
the payment of a protest fee..

|:| The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)
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Continuation of Box No.III of continuation of first sheet (2)

A matter common to claims 1-18 is "outputting a drive signal to a
resonating circuit consisting of a capacitor connected wit a detection
coil, and detecting the proximity of metal based on the phase shift
and/or the amplitude change of a free vibrationwave output in a dampening
manner from the resonating circuit after the output of the drive signal
stops".

However, since the above matter is not novel as indicated in the
prior art: Patent Laid Open Gazette No. H2-295222, Patent Indication
Gazette No. H2-501615, it is not a special technical feature within
the meaning of PCT Rule 13.2, second sentence.

Therefore, there isnomatter common to all the claims. There exists
no other common matter to be considered to be a special technical feature
within the meaning of PCT Rule 13.2, second sentence, therefore no
technical relationship within the meaning of PCT Rule 13 can be found
among those different inventions.

Accordingly, the inventions in c¢laims 1-18 do not fulfill the
requirement of unity of invention.

In view of claims 1, 12 not making contribution over the prior art,
the inventions in the claimg are claggified as follows and the number
of invention in this International Application is two.

(1) C1-5, 8-15, 17, 18 (Represented by claims 2, 13. Inventions
relating to a detection based on phase shift. C1l, 12 are classified
under (1) for convenience.)

(2) C6, 7, 16 (Inventions relating to a detection based on amplitude
change.)
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