UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/724,001 12/23/2014 8917519 4041J-002077/US 5472
27572 7590 12/03/2014
HARNESS, DICKEY & PIERCE, P.L.C.
P.O. BOX 828

BLOOMFIELD HILLS, MI 48303

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 228 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Yoshimasa Sano, Anjo-city, JAPAN;
DENSO CORPORATION, Kariya-city, JAPAN

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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Receipt date: 06/06/2014 : 13724001 - GAU: 2835

FORM HDP-1449 (Based on Form PTO-1449) ATTORNEY DOCKET NO. APPLICATION NoO.

4041J-002077-US 13/724,001

FIRST NAMED INVENTOR

PATENT AND TRADEMARK OFFICE
INFORMATION DISCLOSURE CITATION

(Use several sheets if necessary) Yoshimasa Sano
FiLING DATE GRoup
Sheet 1 of 1
12/21/2012 2846

U.S. PATENT DOCUMENTS

Ref. Examiners | Document Class/ (If appropriate)
Desig. | Initials Number Date Name Subclass Filing Date
2003/0174472
1. (corresponds to JP 09/2003 Skofljanec et al.
2003-175780 beiow)

FOREIGN PATENT DOCUMENTS

Ref. Examiner's | Document Class/ Translation
Desig. | Initials Number Date Country Subclass Yes No
1. U-S53-055751 1978 Oct.| Japan X
2. U-S63-110090 07/1988 Japan X
3. 2003-175780 06/2003 | Japan s &
4, 2006-110315 04/2006 Japan Machine
5. 2007-156553 06/2007 Japan Machine
6. 2008-301602 12/2008 Japan Machine

OTHER DOCUMENTS (including Author, Title, Date, Pertinent Pages, etc.)

Ref. Examiner's
Desig. | Initials

1.

18663220.1

Examiner: /Keith DePew/ Date Considered:  11/18/2014

EXAMINER: Please initial if citation considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include qépé of this form with next communication to applicant

ALL BREFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /KDY



! PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requimd‘;cl}locks 1 through 5 should be completed where
apj)mprialc‘ All further correspondence including the Patent, advance orders and notification of mainlenance fees will mailed to the current correspondence address as
indicated unl:ss conlgcled below or directed otherwise in Block 1, by (a) specifying a new comrespondence address; and/or (b) indicating a separate "FEE ADDRESS” for
maintenance fee notifications.

Note: A certificate of mailinF can only be used for domestic mailings of the
Fee(s) Transmittal. This certilicate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
ﬁave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

27572 7590 10/07/2014 : : " . . . . .
I hereby cenify that this Fee(s) Transmittal is being deposited with the United
HARNESS, DICKEY & PIERCE, P.L.C. Stales Postal Service with sufficient postage for first class mail in an envelope
P.O. BOX 828 addressed to the Mail Stop ISSUE FEIg address above, or being facsimile
e transmitted to the USPTO (571) 273-2885, on the date indicated below.
BLOOMFIELD HILLS, MI 48303
(Depasitor's name)
(Signatore)
(Date)
[ appLicATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. I CONFIRMATIONNO. |
13/724,00! 12/21/2012 Yoshimasa Sano 4041J-002077/US 5472
TITLE OF INVENTION: CIRCUIT BOARD FIXING DEVICE
[ aenTveE | ENTITY sTATUS | ssuerEsDuUE | punLICATION FEE DUE | prev. PamIssUE FEE | TOTAL FEECS) DUE |  pampwe |
nonprovisional UNDISCOUNTED 3960 50 50 3960 01/07/2015
| EXAMINER I ART UNIT | CLASS-SUBCLASS |
DEPEW,.KEITH A 2835 361-756000
1. Chanfc of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
Cii 1.363). (1) The names of up to 3 regisiered patenl attorneys |_Harness, Dickey &
0 Change of corresponde,nce address (or Change of Correspondence or agents OR, aliernatively, Pierce, PIC
Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a 2 !
(U "tiee Address” indication (or "Fee Address” Indjcation form registered attorney or agent) and the names of up to
PTO/SRB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attomneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

{A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
DENSO CORPORATION Kariya, Japan

L d
Please check the appropriate assignee calegory or calegories (will not be printed on the patent) : O 1ndividva X&) Corporation or other private group entity 0 Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
)éa Issue Fee Q) A check is enclosed.
Q Publication Fee (No small entity discount permitied) EI Payment by credit card. Form PTO-2038 is attached.
0 Advance Order - 8 of Copies X&) The Director is hereby authorized to charge the required fee(s). any deficiency, or credits any
overpayment, to Depasit Account Number ___ Q=075 (Jenclose an extra'copy of this form).
5. Change in Entity Status (from status indicated above) -
Qa Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid cectification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
) e payment in the micro entity amount will not be accepted at the risk of application abandonment.
Q Applicant asserting small cntity status. See 37 CIR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
o be a notificalion of loss of entitlement to micro enlity status.

a Applicant changing to regular undiscounted fee status. NOQTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
enlity slatus, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1 4 for signalure requirements and certifications.

~
Authorized Signature 4@( 44’{ 4%/\.— Date 11/13/2014

Stanley ( Erjavac, Esq. Registration No 38442

Typed or printed name
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Electronic Patent Application Fee Transmittal

Application Number: 13724001

Filing Date: 21-Dec-2012

Title of Invention: CIRCUIT BOARD FIXING DEVICE
First Named Inventor/Applicant Name: Yoshimasa Sano

Filer: Stanley Matthew Erjavac/Rose Faul
Attorney Docket Number: 4041J-002077/US

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Utility Appl Issue Fee 1501 1 960 960

Extension-of-Time:




Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Miscellaneous:

Total in USD ($)

960




Electronic Acknowledgement Receipt

EFSID: 20689422
Application Number: 13724001
International Application Number:
Confirmation Number: 5472
Title of Invention: CIRCUIT BOARD FIXING DEVICE
First Named Inventor/Applicant Name: Yoshimasa Sano
Customer Number: 27572
Filer: Stanley Matthew Erjavac/Rose Faul
Filer Authorized By: Stanley Matthew Erjavac
Attorney Docket Number: 4041J-002077/US
Receipt Date: 13-NOV-2014
Filing Date: 21-DEC-2012
Time Stamp: 15:23:27
Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type Deposit Account
Payment was successfully received in RAM $960
RAM confirmation Number 1756
Deposit Account 080750
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)




File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
79954
1 Issue Fee Payment (PTO-85B) Issue_Fee_Transmittal.PDF no 1
66f6003f128d3bc9 1bacd68e0e75f3d9d58ff|
3c7
Warnings:
Information:
30588
2 Fee Worksheet (SB06) fee-info.pdf no 2
b3efad579a1377c3e6c24734ea15163ea52
5¢997
Warnings:
Information:
Total Files Size (in bytes); 110542

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.




UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
27572 7590 10/07/2014
HARNESS, DICKEY & PIERCE, P.L.C. DEPEW, KEITH A
P.0. BOX 828
BLOOMFIELD HILLS, MI 48303 | ART UNIT PAPER NUMBER |
2835
DATE MAILED: 10/07/2014
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/724,001 12/21/2012 Yoshimasa Sano 4041J-002077/US 5472

TITLE OF INVENTION: CIRCUIT BOARD FIXING DEVICE

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $960 $0 $0 $960 01/07/2015

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of

maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

27572 7590 10/07/2014
HARNESS, DICKEY & PIERCE, P.L.C.
P.O. BOX 828
BLOOMEFIELD HILLS, MI 48303

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
13/724,001 12/21/2012 Yoshimasa Sano 4041J-002077/US 5472
TITLE OF INVENTION: CIRCUIT BOARD FIXING DEVICE
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 01/07/2015
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
DEPEW, KEITH A 2835 361-756000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
1

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.

Page 2 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
13/724,001 12/21/72012 Yoshimasa Sano 4041J-002077/US 5472
27572 7590 10/07/2014 | EXAMINER |
HARNESS, DICKEY & PIERCE, P.L.C. DEPEW, KEITH A
P.0. BOX 828
BLOOMFIELD HILLS, MI 48303 | ART UNIT PAPER NUMBER |

2835

DATE MAILED: 10/07/2014

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 02/11)



OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.



Application No. Applicant(s)
13/724,001 SANO, YOSHIMASA
: IH i i AlA (First Inventor to
Notice of Allowability E’éﬂ‘:"g& SEW gzg"“ File) Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
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The present application is being examined under the pre-AlA first to invent
provisions.

DETAILED ACTION

Priority

Receipt is acknowledged of certified copies of papers submitted under 35 U.S.C.

119(a)-(d), which papers have been placed of record in the file.

Information Disclosure Statement

The information disclosure statements (IDSs) submitted on 6/6/2014 and

12/21/2012 have been considered by the examiner.

EXAMINER’S AMENDMENT

An examiner’s amendment to the record appears below. Should the changes

and/or additions be unacceptable to applicant, an amendment may be filed as provided

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the payment of the issue fee.
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Authorization for this examiner’'s amendment was given in a telephone interview

with Michael Schmidt on 9/26/2014.

The application has been amended as follows:

Title: Eleetronie-Circuit Board Fixing Device

Claim 1: (Currently Amended) An electronic device comprising: a circuit
substrate provided with an electronic circuit;

a bottom case that is made of resin, has an opening portion at a top side, and
receives and holds the circuit substrate; and

a top case that has an opening portion at a bottom side, and is attached to the
bottom case from the top side of the bottom case, wherein

the circuit substrate has a plurality of slits penetrating through the circuit
substrate,

the bottom case has a groove portion positioned at an inside surface of the
bottom case such that edge portions of the circuit substrate are slidable and inserted
into the groove portion, and

the bottom case is provided with a plurality of pin-shaped protrusion portions,
each protrusion portion has a plurality of locking portions at a tip end portion, and each
protrusion portion has a snib-shape and elastically biases the circuit substrate toward

the top side of the bottom case and presses the circuit substrate to a top surface of the
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groove portion by locking the locking portions to the circuit substrate after the locking

portions are respectively inserted into the slits_from a top side of the circuit substrate.

Allowable Subject Matter

Claims 1-6 are allowed.

The following is an examiner’s statement of reasons for allowance:

Regarding claim 1, the pertinent prior art examined was not found to disclose,
teach, or otherwise suggest, in a manner deemed obvious to one of ordinary skill in the
art at the time of invention, all of the features and limitations imposed by an electronic
device comprising: a circuit substrate provided with an electronic circuit;

a bottom case that is made of resin, has an opening portion at a top side, and
receives and holds the circuit substrate; and

a top case that has an opening portion at a bottom side, and is attached to the
bottom case from the top side of the bottom case, wherein

the circuit substrate has a plurality of slits penetrating through the circuit
substrate,

the bottom case has a groove portion positioned at an inside surface of the
bottom case such that edge portions of the circuit substrate are slidable and inserted

into the groove portion, and
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the bottom case is provided with a plurality of pin-shaped protrusion portions,
each protrusion portion has a plurality of locking portions at a tip end portion, and each
protrusion portion has a snib-shape and elastically biases the circuit substrate toward
the top side of the bottom case and presses the circuit substrate to a top surface of the
groove portion by locking the locking portions to the circuit substrate after the locking
portions are respectively inserted into the slits from a top side of the circuit substrate.

While Ohno et al. (US Patent 6,034,876) discloses an electronic device having a
circuit substrate with a bottom case having an opening on the top side, it fails to
disclose the substrate having a plurality of slits and the bottom portion having a groove
positioned such that the circuit substrate is slidably inserted into the groove. Where
Guth et al. (US 6,285,556 B1) discloses a case with grooves to fit the circuit substrate, it
also fails to disclose the slits in the circuit substrate. Further, neither reference
discloses protrusions with locking portions which elastically bias the substrate toward
the top side of the case after being inserted into the slits from a top side of the
substrate, nor was the full set of features and limitations found to be disclosed, taught,
or otherwise suggested in the prior art examined, either alone or in a combination

deemed obvious to one of ordinary skill in the art at the time of invention.

Regarding claims 2-6, as depending from allowed claim 1, these claims are also

deemed allowable.
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Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion

The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. This prior art is listed on attached form PTO-892.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Keith DePew whose telephone number is (571)270-
7725. The examiner can normally be reached on M-F 8a-5p.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Jinhee Lee can be reached on 571-272-1977. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic
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Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Lisa Lea-Edmonds/
Primary Examiner, Art Unit 2846

/Keith DePew/
Examiner, Art Unit 2846
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This is a corrected decision on the request to participate in the Patent Prosecution Highway
(PPH) program and the petition under 37 CFR 1.102(a), filed 06 June 2014, to make the above-
identified application special.

The request and petition are GRANTED.

DISCUSSION

A grantable request to participate in the PPH pilot program and petition to make special require:

1. The U.S. application for which participation in the Global/IP5 PPH pilot program is
requested must have the same earliest date, whether this is the priority date or filing date, as
that of a corresponding national or regional application filed with another Global/IP5 PPH
participating office or a corresponding PCT international application for which one of the
Global/IP5 PPH participating offices was the International Searching Authority (ISA) or the
International Preliminary Examining Authority (IPEA).

2. Applicant must:
a. Ensure all the claims in the U.S. application must sufficiently correspond or be
amended to sufficiently correspond to the allowable/patentable claim(s) in the
corresponding Office of Earlier Examination (OEE) application and
b. Submit a claims correspondence table in English;

3. Examination of the U.S. application has not begun;



Application/Control Number: 13/724,001 Page 2
Art Unit: OPET

4. Applicant must submit:

a. Documentation of prior office action:
i. acopy of the office action(s) just prior to the “Decision to Grant a Patent”
from each of the Global/IP5 PPH participating office application(s) containing
the allowable/patentable claim(s) or
ii.  if the allowable/patentable claims(s) are from a “Notification of Reasons
for Refusal” then the Notification of Reasons for Refusal or
ii1. if the Global/IP5 PPH participating office application is a first action
allowance then no office action from the Global/IP5 PPH participating office
is necessary should be indicated on the request/petition form or
iv. the latest work product in the international phase of the OEE PCT
application;

b. An English language translation of the Global/IP5 PPH participating office action

or work product from (4)(a)(1)-(ii) or (iv) above;

5. Applicant must submit:
a. An IDS listing the documents cited by the Global/IP5 PPH participating office
examiner in the Global/IP5 PPH participating office action or work product (unless
already submitted in this application)
b. Copies of the documents except U.S. patents or U.S. patent application
publications (unless already submitted in this application);

The request to participate in the PPH pilot program and petition comply with the above
requirements. Accordingly, the above-identified application has been accorded “special” status.

Telephone inquiries concerning this decision should be directed to April M. Wise at (571) 272-
1642.

All other inquiries concerning the examination or status of the application is accessible in the
PAIR system at http://www.uspto.gov/ebe.index. htmi.

This application will be forwarded to the examiner for action on the merits commensurate with
this decision once this application’s formality reviews have been completed.

/dab/

David Bucci
Petitions Examiner
Office of Petitions
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 13/724,001
Confirmation No.: 5472

Filing Date: 12/21/2012

Applicant: Yoshimasa Sano
Group Art Unit: 2846

Examiner: Keith A. Depew

Title: ELECTRONIC DEVICE

Attorney Docket:  4041J-002077-US

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

PRELIMINARY AMENDMENT

Sir:

In support of the Request for Participation in the Patent Prosecution Highway
(PPH) Program between the JPO and the USPTO, please amend the above referenced
patent application as follows.

Amendments to the Claims begin on page 2 of this paper.

Remarks begin on page 5 of this paper.



AMENDMENTS TO THE CLAIMS

Please amend Claim 1 as follows.

LisTING OF CLAIMS

1. (currently amended) An electronic device comprising:
a circuit substrate provided with an electronic circuit;

a bottom case that is made of resin, has an opening portion at a top side, and

receives and holds the circuit substrate; and

a top case that has an opening portion at a bottom side, and is attached to the
bottom case from the top side of the bottom case, wherein

the circuit substrate has a plurality of slits penetrating through the circuit
substrate,

the bottom case has a groove portion positioned at an inside surface of the
bottom case such that edge portions of the circuit substrate are slidable and inserted
into the groove portion, and

the bottom case is provided with a plurality of pin-shaped protrusion portions,
each protrusion portion has a plurality of locking portions at a tip end portion, and each

protrusion portion has a snib-shape and elastically biases the circuit substrate toward

the top side of the bottom case and presses the circuit substrate to a top surface of the
groove portion by locking the locking portions to the circuit substrate after the locking

portions are respectively inserted into the slits.
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2. (original) The electronic device according to claim 1, wherein
a bottom end portion of the top case includes a plurality of leg portions for
attaching the electronic device to a subject, and

the top case is positioned to cover the bottom case.

3. (original)The electronic device according to claim 1, wherein
the protrusion portion is provided to protrude toward one of the top side and the

bottom side of the bottom case.

4, (original) The electronic device according to claim 1, further comprising

a plurality of guide portions provided in the top case such that an inside surface
of each guide portion is U-shaped, wherein:

the protrusion portion is provided to protrude toward the top side of the bottom
case, and

the locking portions are respectively guided along the guide portions and bent to
a direction opposite to a protruding direction of the protrusion portions to head for the
slits, and are respectively inserted into the slits, when the top case is assembled to the

bottom case.
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5. (original) The electronic device according to claim 1, further comprising

a plurality of guide portions provided such that a bottom surface of each guide
portion declines from a base part of the guide portion to an inner side surface of the
guide portion, wherein

the protrusion portion is provided in the bottom case such that the tip end
portion is positioned at a direct top side of the slit and heads for a bottom side of the
bottom case, and the locking portions are respectively inserted into the slits of the circuit
substrate due to the protrusion portions pressed toward the bottom side of the bottom

case along the guide portions, when the top case is assembled to the bottom case.

6. (original) The electronic device according to claim 1, wherein

the circuit substrate is provided with an acceleration sensor or a gyro sensor.
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REMARKS
Claims 1-6 remain pending in the present application. Claim 1 has been
amended. Basis for the amendments can be found throughout the specification, claims
and drawings as originally filed.
Claims 1-6 correspond to the allowed Claims 1-6 from the Japanese priority as
detailed in the Claims Correspondence Table in the Request included with this

Amendment.

CONCLUSION
If the Examiner believes that personal communication will expedite prosecution
of this application, the Examiner is invited to telephone the undersigned at (248) 641-

1600.

Respectfully submitted,

Dated: June 6, 2014 By

el J. Schmidt, Reg. No. 34,007

HARNESS, DICKEY & PIERCE, P.L.C.
P.O. Box 828

Bloomfield Hills, Michigan 48303
(248) 641-1600

MJS/pmg

18663214.1
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 13/724,001

Confirmation No.: 5472

Filing Date: 12/21/2012

First Named Yoshimasa Sano
Inventor:

Group Art Unit: 2846

Examiner: Keith A. Depew

Title: ELECTRONIC DEVICE

Attorney Docket: 4041J-002077-US

Director of the United States Patent and Trademark Office
P.O. Box 1450
Alexandria, VA 22313-1450

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Commissioner:

Pursuant to 37 C.F.R. §§ 1.56, 1.97 and 1.98, Applicant hereby submits an

Information Disclosure Statement for consideration by the Examiner.

LIST OF PATENTS, PUBLICATIONS, AND OTHER INFORMATION

The patents, publications and other information requested to be considered by
the Office (except unpublished U.S. patent applications) are listed on Form 1449
attached hereto.

COPIES

A.[X] Submitted herewith is a legible copy of (i) each foreign patent; (ii) each
publication or that portion which caused it to be listed, other than U.S. patents
and U.S. patent application publications unless required by the Office; (iii) each
unpublished U.S. application listed below in Section IV (i.e., including the
specification, claims, and any drawing of the application, or that portion of the
application which caused it to be listed, including any claims directed to that
portion), except for such applications filed on or after June 30, 2003, pursuant to
the Waiver of the Copy Requirement in 37 C.F.R. 1.98 (OG Notice dated

Serial No. 13/724,001 Page 1 of 5



October 19, 2004); and (iv) all other information or that portion which caused it to
be listed.

B. [l Any patents, publications or other information which are listed on Form
1449 or on the copies of PTO-892, but which are not enclosed herewith, were
previously cited by or submitted to the PTO in one of the following applications
which has been relied upon for an earlier filing date under 35 U.S.C. § 120:

U.S. Serial Number U.S. Filing Date

C.[] This is a PCT application in the entry of the National Phase in the United
States. A copy of the International Search Report is attached for the Examiner’s
information. The documents listed on the International Search report are listed
on the attached Form 1449 for consideration by the Examiner and for listing on
any patent resulting from this application. If the International Search report was
from the US, EPO, or JPO search authorities, copies of these references should
have been supplied to the USPTO under the trilateral agreement and are
believed to be in the file of the above-identified application. (MPEP 1893.03(g).)

. CONCISE EXPLANATION OF THE RELEVANCE (check at least one box)

A. X Except as may be indicated below in (B), all of the patents, publications or
other information are in the English language (concise explanation not required).

B. [X] A concise explanation of the relevance of each patent, publication or other
information listed that is not in the English language is as follows (see 37 C.F.R.

§ 1.98(a)(3)):
1.[] See the attached foreign patent office communication from a

counterpart foreign application:

2. Xl English machine translations are provided for JP 2003-175780,
JP2006-110315, JP 2007-156553 and JP 2008-301602.

3. [ ] Other:

C. ] The following additional information is provided for the Examiner's
consideration.
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Serial No. 13/724,001

CROSS REFERENCE TO RELATED APPLICATION(S)

A. [] The Examiner is advised that the following co-pending application(s)

contain(s) subject matter that may be related to the present application.

By

bringing this(these) application(s) to the Examiner’s attention, Applicant(s) does

(do) not waive the confidentiality provisions of 35 U.S.C. § 122.

Serial No. Filing Date Inventor(s)

THIS IDS IS BEING FILED UNDER

A. [X] 37 C.F.R. § 1.97(b): (check only one box)

1. ] within three months of the filing date of a national application other
than a continued prosecution application under § 1.53(d) (37 C.F.R. §

1.97(b)(1)). No fee or certification is required.

2. [[] within three months of the date of entry of the national stage as set
forth in § 1.491 in an international application (37 C.F.R. § 1.97(b)(2)). No

fee or certification is required.

3. [X] before the mailing of a first Office Action on the merits (37 C.F.R. §
1.97(b)(3)). No fee or certification is required. In the event that a first
Office Action on the merits has been issued, please consider this IDS
under 37 C.F.R. § 1.97(c) and see the certification under 37 C.F.R. §
1.97(e) below; or, if no certification has been made, charge our deposit
account a fee in the amount of $180.00 as required by 37 C.F.R. § 1.17(p).

4. [] before the mailing of a first Office Action after the filing of a request
for continued examination under 37 C.F.R. § 1.114. No fee or certification

is required.

B.[ ] 37 C.F.R. § 1.97(c): (check only one box)

before the mailing date of either any Final Office Action under 37 C.F.R. §
1.113, a Notice of Allowance under 37 C.F.R. § 1.311, or an action that

otherwise closes prosecution.

1. [] No certification: therefore, a fee in the amount of $180.00 is required

by 37 C.F.R. § 1.17(p).

2. [] See the certification below. No fee is required.
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VIL.

C.[] 37 C.F.R. § 1.97(d):
after the mailing date of either a Final Office Action under 37 C.F.R. §
1.113, a Notice of Allowance under 37 C.F.R. § 1.311, or an action that
otherwise closes prosecution, yet on or before payment of the issue fee.

1. [] See the certification below. A fee in the amount of $180.00 is
required by 37 C.F.R. § 1.17(p).

CERTIFICATION UNDER 37 C.F.R. § 1.97(e): (check only one box)

The undersigned hereby certifies that:

A. [] each item of information contained in this IDS was first cited in any
communication from a foreign patent office in a counterpart foreign application
not more than three months prior to the filing of this IDS (See 37 C.F.R. §
1.97(e)(1)). See further statement under 37 C.F.R. 1.704(d) below in section VII,

if applicable; or

B. [ ] no item of information contained in this IDS was cited in a communication
from a foreign patent office in a counterpart foreign application, and, to the
knowledge of the undersigned after making reasonable inquiry, no item of
information contained in this IDS was known to any individual designated in 37
C.F.R. § 1.56(c) more than three months prior to the filing of this IDS (See 37
C.F.R. § 1.97(e)(2)).

C. [_] some of the items of information were first cited in a communication from a
foreign patent office. As to this information, the undersigned hereby certifies that
each item of information contained in this IDS was cited in a communication from
a foreign patent office in a counterpart foreign application not more than three
months prior to the filing of this IDS. As to the remaining information, the
undersigned hereby certifies that no item of this remaining information contained
in this IDS was cited in a communication from a foreign patent office in a
counterpart foreign application, and, to the knowledge of the undersigned after
making reasonable inquiry, no item of information contained in this IDS was
known to any individual designated in 37 C.F.R. § 1.56(c) more than three
months prior to the filing of this IDS.

STATEMENT UNDER 37 C.F.R. 1.704(d)

The undersigned hereby states that:

[] each item of information contained in this IDS was first cited in any
communication from a foreign patent office in a counterpart application and this
communication was not received by any individual designated in 37 C.F.R. §
1.66(c) more than thirty days prior to the filing of this IDS.
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Vill. PAYMENT OF FEES (check only one box, if applicable)

A. [ ] A check in the amount of $180.00 is enclosed for the above-identified fee.

B. [ ] Please charge Deposit Account No. 08-0750 in the amount of $180.00 for
the above-identified fee. A duplicate copy of this paper is attached.

Please charge any additional fees or credit any overpayment pursuant to 37
C.F.R. § 1.16 or § 1.17 to Deposit Account No. 08-0750.

The above references are being cited only in the interest of candor and without
any admission that they constitute statutory prior art, contain matter which anticipates
the invention, or which would render the same obvious, either singly or in combination,
to a person of ordinary skill in the art. Furthermore, this Information Disclosure
Statement shall not be construed as a representation that a search has been made.

If it is determined that this IDS has been filed under the wrong rule, the PTO is
requested to consider this IDS under the proper rule (with a petition if necessary) and
charge the appropriate fee to Deposit Account No. 08-0750.

Respectfully submitted,

Dated: June 6, 2014

Harness, Dickey & Pierce, P.L.C.
P.O. Box 828

Bloomfield Hills, Michigan 48303
(248) 641-1600

MJS/pmg

18663218.1
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FORM HDP-1449 (Based on Form PTO-1449)

ATTORNEY DOCKET NO.

APPLICATION NoO.

4041J-002077-US 13/724,001
PATENT AND TRADEMARK OFFICE
FIRST NAMED INVENTOR
INFORMATION DISCLOSURE CITATION -
(Use several sheets if necessary) Yoshimasa Sano
FiLING DATE GRroupP
Sheet 1 of 1
12/21/2012 2846
U.S. PATENT DOCUMENTS
Ref. Examiners | Document Class/ (If appropriate)
Desig. | Initials Number Date Name Subclass Filing Date
2003/0174472
1. (corresponds to JP 09/2003 Skofljanec et al.
2003-175780 below)
FOREIGN PATENT DOCUMENTS
Ref. Examiner's | Document Class/ Translation
Desig. | Initials Number Date Country Subclass Yes No
1. U-S53-055751 1978 Japan X
2. U-S63-110090 07/1988 Japan X
3. 2003-175780 06/2003 | Japan s &
4. 2006-110315 04/2006 Japan Machine
5. 2007-156553 06/2007 Japan Machine
6. 2008-301602 12/2008 Japan Machine

OTHER DOCUMENTS (including Author, Title, Date, Pertinent Pages, etc.)

Ref.
Desig.

Examiner's
Initials

1.

18663220.1

Examiner:

Date Considered:

EXAMINER: Please initial if citation considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant.
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JP-U-863-110090

" This document relates to a member mounting structure.
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TRW AUTOMOTIVE ELECTRON & COMP [ SKOFLJANEC ROBERT ]

B60R 16/02;H05K 7/14

HOUSING FOR ELECTRONIC CONTROL DEVICE OF VEHICLE

[57]JABSTRACT:

PROBLEM TO BE SOLVED: To provide a housing 10a
which satisfies requirements for transmission of ;
acceleration and secure grounding with simple and
inexpensive structure.SOLUTION: This housing has a
metal shell (10), and the shell has an upper wall and a
bottom wall in parallel, both side walls (10a and 10b)
connecting the upper wall to the bottom wall, and an
open front face. A shape—imparted carrier structure
(12) has a pair of both lateral edges (16). An inner
groove (14) extending in parallel with the bottom wall
of the shell with an interval is provided on the both
side walls of the shell. The shell structure is stored in
the shell, and its lateral edges fit in the groove of the
side wall. COPYRIGHT: (C)2003,JPO
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. ‘So the translation may not reflect the original
precisely.

2.&xxx shows the word which can not be translated.

3.In the drawings, any words are not translated.

CLAIMS

[Claim(s)]

[Claim 1]In a housing for electronic control devices of a car,

Have metal shell characterized by comprising the following, have a carrier structure of prescribed
shape which has further the pair of end lap part provided by both sides, and each of the
aforementioned side wall, A housing which it has an inner groove which an interval is separated and
is extended in parallel with the aforementioned bottom wall, and the aforementioned carrier
structure is accommodated in the aforementioned shell, and is characterized by the aforementioned
end lap part inserting in the aforementioned inner groove.

A parallel upper wall and a bottom wall. :

A side wall provided by both sides which link these upper walls and bottom walls.

A front face which carried out the opening.

[Claim 2]A housing which is provided with further metal base plates in the housing according to
claim 1, and is characterized by attaching the aforementioned shell to the aforementioned base
plate.

[Claim 3]A housing, wherein a fastener component which the aforementioned inner groove is formed
in the housing according to claim 2 of a wall part projected to a method of outside, and is attached
to the aforementioned base plate, and engages with the aforementioned projecting wall portion is
provided.

[Claim 4]A housing, wherein it abuts on a support component supported with the aforementioned
base plate and the aforementioned projecting wall portion is clamped between the aforementioned
fastener component and the aforementioned support component in the housing according to claim 3.

[Claim 5]A housing, wherein the aforementioned fastener component is pressed to the
aforementioned projecting wall portion in the housing according to claim 4.

[Claim 6]A housing which the aforementioned carrier structure is provided with a printed circuit
board in the housing according to claim 1, and is characterized by the aforementioned end lap part
being an end lap part of the aforementioned printed circuit board.

[Claim 7]In the housing according to claim 1,

A housing which is provided with the following and characterized by the aforementioned end lap part
being provided by the aforementioned sheet metal component.

A sheet metal component by which the aforementioned carrier structure was bent.

A printed circuit board attached to the sheet metal component concerned.

[Claim 8]A housing which presses the aforementioned projecting wall portion to the aforementioned
end lap part of the aforementioned carrier structure from two both sides in the housing according to
claim 1, and is characterized by forming electrical ground connection between them.

[Claim 9]In the housing according to claim 7, the aforementioned sheet metal component, A housing

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web cgi_ejje?atw_u=http://www4.ipdL.inpit.go.jp/... 6/5/2014
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which has two or more 1st wall parts to which the aforementioned bottom wall of the
aforementioned shell is abutted, and two or more 2nd wall parts from which it is parallel to this 1st
wall part, and an interval was separated, and is characterized by attaching the aforementioned
printed circuit board to said 2nd wall part.

[Claim 10]A housing, wherein the aforementioned sheet metal component has two or more walls
uprighted on the aforementioned printed circuit board in the housing according to claim 7 so that
two or more electronic parts of the aforementioned control device can be supported.

[Claim 11]A housing, wherein a front face, as for, the aforementioned shell carried out

[ aforementioned ] the opening is closed in the housing according to claim 1 with a front plate which
supports a plug socket.

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2. xk%% shows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001]

[Field of the Invention]The present invention relates to the electronic housing for control devices of
a car.

[0002]

[Description of the Prior Art]The electronic control device of a car wears high heat stress and
mechanical stress. Therefore, the housing provided with sufficient resistance which bears these is
needed. A high demand is especially made about the housing of the control device containing the
acceleration sensor which is useful for the operation of the safeguard of cars, such as a belt
tensioner and an air bag. In such a control device, a housing must be firmly attached to the body of
an automobile and the generated acceleration must be able to be transmited to an acceleration
sensor. In order to function the electronic parts of a control device reliably, on the other hand, there
must be ground connection good between a housing and an electronic control device between a
housing and the body of an automobile.

[0003]These requirements were satisfied by the conventional housing with the metal structure
where there is weight and it is bulky.

[0004]

[Problem to be solved by the invention]The present invention provides the housing which satisfies
transmission of acceleration, and the requirements for positive ground connection (or necessary
condition) by easy and inexpensive structure.

[0005]

[Means for solving problem]Specifically, the housing of the present invention is provided with the
metal shell (coat shaped part) which has a side wall, and the opening or the front face opened wide
of the both sides which link a parallel upper wall and bottom walls, and these upper walls and bottom
walls, and which oppose. The carrier (size enlargement was carried out) structure (supporting
structure body) to which predetermined form was given has both the pair of end lap part. The side
wall in the both sides of shell has an inner groove. The inner groove is extended to the bottom wall
of shell, and parallel, from the bottom wall of shell, opens an interval and is provided. A carrier
structure is accommodated in shell, and the end lap part of a carrier structure inserts or fits into
the inner groove of the side wall of shell (or attachment). The bottom wall of shell is attached to
metal base plates in the preferable working example. The inner groove is formed of the projecting
wall portion projected to the method of outside. The fastener component (a fastening member or a
stop component) is provided, the fastener component is attached to the base plate, and it engages
with the aforementioned projecting wall portion. Electric ground connection (ground connection) is
reliably carried out at the same time it presses a projecting wall portion to the end lap part of a
carrier structure and attaches it to shell fixed from two both sides preferably. An end lap part may
be an end lap part of a printed circuit board to which the electronic parts of a control device are
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attached, and may be an end lap part of the bent sheet metal (or it was folded up or was able to lie
one upon another) (sheet metal) component to which a printed circuit board is attached.

[0006]The housing of the present invention can be formed with the parts of mere some which
assemble and shine by some automatic steps manufactured easily and inexpensive. Probably, the
description of the following of some working examples and the accompanying drawing in which
reference is made show the other characteristics and advantages of this Description.

[0007]

[Mode for carrying out the invention]A housing shown in Fig.1 for electronic controls of a car is
provided with the following.

Housing shell (a shell-like housing or a housing) 10 of metal of parallel 6 face piece substantially.
The carrier structure 12 for electronic parts of a control device.

The housing shell 10 is cup shape with the front face (or it opened wide) which carried out the
opening, and can insert the carrier structure 12 through the front face (or it opened wide) which
carried out the opening. The housing shell 10 is provided with the following.

A parallel upper wall and a bottom wall.

The pair of side walls 10a and 10b which link these upper walls and bottom walls.

The slot 14 parallel to the side walls 10a and 10b is provided, and the two corresponding end lap
parts 16 of the carrier structure 12 engage with these slots 14. The slot 14 is formed of the wall
part 22 projected to the way outside the side walls 10a and 10b. Preferably, the housing shell 10 is a
product made from aluminum, and is formed by the flow pressing method (flow pressing).

[0008]The housing shell 10 sits down to the base plate 18, and is attached to this. The erected
bearing member 20 is provided by the edge of the side walls 10a and 10b and the corresponding
base plate 18, and the projecting wall portion 22 of the housing shell 10 abuts these support
components 20.

[0009]The erection fastener element (upright fastening member) 24 is provided in parallel with the
support component 20 along the edge where the base plate 18 corresponds. These erection
fastener elements 24 engage with the circumference of the wall part 22 projected to the way
outside the housing shell 10.

[0010]The printed circuit board 28 makes it have slid into the slot 14 in the working example shown
in Fig.2 and Fig.3 (or it slides).In order to attach the printed circuit board 28 to the slot 14 of the
shell 10, caulk the fastener element 24 to the support component 20, and by it, It binds tight on both
sides of the wall part 22 of the housing shell 10, and the edge area where the printed circuit board
28 corresponds is clamped (or clamping fixing). This state is shown in the enlarged drawing of Fig.6.
By binding tight across the edge area of the printed circuit board 28 inserted in the slot 14, while
electrical ground connection is made between a printed circuit board and housing shell, mechanical
stability is provided.

[0011]In the working example shown in Fig.2, the electronic parts of the control device are attached
on the printed circuit board 28. One of the electronic parts of these can be used as the acceleration
sensor firmly connected with the base plate 18 via a printed circuit board and the housing shell 10.
The base plate 18 has the mounting opening part 19 for fixing a housing to the body of an
automobile (for example, anchor stop).

[0012]The printed circuit board 28 is attached to the metal carrier plate (metal support plate) 30 in
the working example by Fig.4. The section of the carrier plate 30 has an outline (or it wound)
(profile) of meandering shape. The carrier plate 30 has two or more back faces, and some back
faces have been equivalent to the printed circuit board. Another back face is in the state where the
interval was separated from the printed circuit board, and is in the state where the bottom surface
of the housing shell 10 was abutted. Unlike the working example of Fig.2, engaging with the slot 14 is
an edge area of the carrier plate 30 instead of the edge area of the printed circuit board 28. The
edge area of the carrier plate 30 is the same method as having described with reference to Fig.3 and
Fig.6, is attached slot 14 and contacts.The conductive connection part between the metal carrier
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plate 30 and the printed circuit board 28 overlaps in two or more mounting parts, such as the
mounting part 32a of Fig.4, and is performed.

[0013]By the addition as a modification of the working example shown in Fig.4, as shown in Fig.5, the
mechanical supporting structure body 34 is attached to an opposite side with the side which turned
to the bottom surface of the housing shell 10 among the printed circuit boards 28.The mechanical
supporting structure body 34 is meandering shape in general, bends two or more upright supporting
walls 36 right—angled, and can support two or more electronic parts of a control device there. For
example, Fig.7 shows the many capacitor which is attached to the printed circuit board 28, and was
supported with the supporting wall 36 of the supporting structure body 34.

[0014]The front face which the housing shell 10 opened (or opening) is closed by the front plate
(front plate) 40 which supports the plug socket 42. The front plate 40 is attached to the carrier
structure 12. In order to attach the front plate 40 to the carrier structure 12, the tabs (angle tab) 44
and 46 to which the angle was attached are provided by the carrier structure 12, and the inner
surface of the front plate 40 abuts these.

[0015]Although the housing part article manufactured comparatively easily and inexpensive is used, |
hear that a strong structure is acquired mechanically and it is sometimes common in all the working
examples. Therefore, the housing also fits control devices, such as a starting device etc. of the
safeguard of the car which uses the acceleration sensor attached to a printed circuit board. The
electrical ground connection between the outer housing and the printed circuit board which are
needed for such a use is also secured.

[Translation done.]
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AB63F 5/04 (2006.01);A63F 5/04 (2006.01)
ELECTRONIC CIRCUIT BOARD

[57JABSTRACT:

PROBLEM TO BE SOLVED: To prevent a
fraudulentness of removing a storage medium from an
electronic circuit board. SOLUTION: A base member
37 is provided with a projection 41, and a through hole
41a is formed in the projection 41. The base end 39%a
of a string 39 is fixed to a fixing part 40 integrated
with the base member 37. The tip 39b of the string 39
is provided with a locking member 43. With the
projection 41 pressed in from the back 34d side of
the board body 34 to a first hole 34b of the board
body 34, the base member 37 is fitted to the board
body 34. The locking member 43 is drawn out through
a second hole 34c from the back 34d side of the
board body 34 to the packaging surface 34a side,
inserted in the through hole 32a and passed through
the projection 41 to be engaged with an edge 38e,
thereby unseparably connecting the tip 39b side of
the string 39 to the base member 37.COPYRIGHT: (C)
2006,JPO&NCIPI
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2.%xx% shows the word which can not be translated.

3.In the drawings, any words are not translated.

CLAIMS

[Claim(s)]

[Claim 1]

It has the 1st substrate by which the 1st connector was provided at the surface side, and the
storage medium with which a program for games is memorized, In an electronic circuit board
provided with the 2nd substrate connected with said 1st substrate in the state where it stood up
from said 1st substrate by inserting in said 1st connector said 1st connector and the 2nd connector
that is pairs,

A base member which fixed a root of a string or a strip—like insertion component is attached so that
it may lap with the back surface side of said 1st substrate, An electronic circuit board connecting
with separation impossible the tip side of the aforementioned insertion component which was
inserted in a through—hole which formed the aforementioned insertion component in said 2nd
substrate from that tip side, and was pulled out from this through—hole at the aforementioned base
member.

[Claim 2]

It has the 1st substrate by which the 1st connector was provided at the surface side, and the
storage medium with which a program for games is memorized, In an electronic circuit board
provided with the 2nd substrate connected with said 1st substrate in the state where it stood up
from said 1st substrate by inserting in said 1st connector said 1st connector and the 2nd connector
that is pairs,

An electronic circuit board which it has the following, and the aforementioned insertion component
is inserted in a through—hole formed in said 2nd substrate from the tip side, and is characterized by
connecting with separation impossible the tip side pulled out from the aforementioned through—hole
at the aforementioned base member.

A base member attached to said 1st substrate so that this drawing inhibition component may lap
that said 2nd substrate is drawn out from said 1st connector as for the aforementioned electronic
circuit board with the back surface side of said 1st substrate including a drawing inhibition
component to prevent.

A string with which the root side was fixed to this base member, or a strip—like insertion component.

[Claim 3]

A tubed part which has an opening which penetrates the aforementioned base member is integrally
provided by the aforementioned base member, A hook is integrally provided at a tip of the
aforementioned insertion component, and the aforementioned base member is attached to said 1st
substrate by pressing the aforementioned tubed part fit in the 1st hole formed in said 1st substrate
from the back surface side of said 1st substrate, The aforementioned hook is pulled out from the
back surface side of said 1st substrate through the 2nd hole formed in said 1st substrate at the
surface side, The electronic circuit board according to claim 1 or 2, wherein the tip side of the
aforementioned insertion component is connected with separation impossible at the aforementioned
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base member by engaging with a locking part provided in the aforementioned base member or the
aforementioned tubed part when it was inserted in in the aforementioned tubed part, after being
inserted in the aforementioned through—hole.

[Claim 4]

A flection bent so that an one end rim of said 1st substrate might be wrapped in partially is
integrally provided by the aforementioned base member, The electronic circuit board according to
claim 1 or 2, wherein the aforementioned base member is attached to said 1st substrate by utilizing
the aforementioned flection and wrapping in an one end rim of said 1st substrate.

[Claim 5]

The electronic circuit board according to claim 4, wherein the aforementioned insertion component
is fixed to the aforementioned flection which the root exposed to the surface side of said 1st
substrate.

[Claim 6]

A tubed part characterized by comprising the following is integrally provided by the aforementioned
base member, An one end rim of said 1st substrate is wrapped in the aforementioned base member
and the aforementioned flection, And the aforementioned base member is attached to said 1st
substrate by pressing the aforementioned tubed part fit in the 1st hole formed in said 1st substrate,
That the tip side of the aforementioned insertion component is connected with separation
impossible at the aforementioned base member by engaging with a locking part provided in the
aforementioned base member or the aforementioned tubed part when it was inserted in in the
aforementioned tubed part, after a hook integrally provided at a tip of the aforementioned insertion
component was inserted in the aforementioned through—hole. The electronic circuit board according
to claim 1 or 2 by which it is characterized.

A flection bent so that an one end rim of said 1st substrate might be wrapped in partially.

An opening which penetrates the aforementioned base member.

[Claim 7]

A tubed part characterized by comprising the following is integrally provided by the aforementioned
base member, An one end rim of said 1st substrate is wrapped in the aforementioned base member
and the aforementioned flection, And the aforementioned base member is attached to said 1st
substrate by pressing the aforementioned tubed part fit in the 1st hole formed in said 1st substrate,
While the root is fixed to the aforementioned flection exposed to the surface side of said 1st
substrate, the aforementioned insertion component. That the tip side of the aforementioned
insertion component is connected with separation impossible at the aforementioned base member
by engaging with a locking part provided in the aforementioned base member or the aforementioned
tubed part when it was inserted in in the aforementioned tubed part, after a hook integrally provided
at a tip was inserted in the aforementioned through—hole. The electronic circuit board according to
claim 1 or 2 by which it is characterized.

A flection bent so that an one end rim of said 1st substrate might be wrapped in partially.

An opening which penetrates the aforementioned base member.

[Claim 8]

An electronic circuit board of any one description of the Claims 4-7 which is provided with the
following and characterized by wrapping an one end rim of said 1st substrate in the aforementioned
base member, the aforementioned rising portion, and the aforementioned clinch part.

A rising portion which rises from an end of the aforementioned base member with the
aforementioned plate-like flection in height comparable as thickness of said 1st substrate.

A clinch part installed towards the other end side of the aforementioned base member from this
rising portion.
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[Claim 9]

A rising portion which rises from an end of the aforementioned base member with the
aforementioned plate-like flection in height comparable as thickness of said 1st substrate, It
consists of a clinch part installed towards the other end side of the aforementioned base member
from this rising portion, and an one end rim of said 1st substrate is wrapped in the aforementioned
base member, the aforementioned rising portion, and the aforementioned clinch part,

The electronic circuit board according to claim 6 or 7 having projected the aforementioned tubed
part in the same direction as the aforementioned rising portion.

[Claim 10]

An electronic circuit board of any one description of the Claims 3, 6, 7 and 9, wherein a cylindrical
accommodation part which encloses the aforementioned hook which engaged with the
aforementioned locking part is formed integrally by the aforementioned base member.

[Claim 11]

An electronic circuit board of any one description of the Claims 3, 6, 7 and 9, wherein the
aforementioned hook which engaged with the aforementioned locking part is covered by a cylindrical
accommodation part formed integrally by inner surface of a case which stores said 1st and 2nd
substrates.

[Claim 12]

An electronic circuit board of any one description of the Claims 1-11, wherein a root of the
aforementioned insertion component is connected with the aforementioned base member via a
vulnerable connecting member.

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2 %%x*% shows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[Field of the Invention]

[0001]

The present invention relates to the electronic circuit board provided with the storage medium with
which the program for games is memorized.

[Background of the Invention]

[0002]

Fixed value is given to game media, such as a pachinko ball and a medal, and game machines used
installing in amusement centers, such as a pachinko parlor, such as a pachinko machine and a slot
machine, can exchange for various premiums the game medium which gained by performing a game.
A game machine is equipped with a control circuit device which controls various driving devices and
these driving devices, such as a lamp device operated inside the housing based on supply of a game
medium, and a speech generation device.

When a game person performed a game, it should be full of interest in a game by operating these
suitably. ‘

What operates a pattern variable display so that a deactivate indication may be carried out after
fluctuating identification information, when pattern variable displays to which fluctuation displaying of
the pattern is carried out, such as a reel display or a liquid crystal image display device, are built in
in recent years and a prescribed condition is fulfilled is in use. These pieces of equipment is
controlled by the control circuit device.

[0003]

The control circuit device currently arranged inside the latest game machine has that common to
which CPU (central processing unit) provided on the substrate performs electronic control
according to a control program. A control program is memorized by storage media, such as an IC
chip which functions as a ROM (read only memory), as data.

CPU is controlling by beginning to read data of a control program one by one, and performing it from
a storage medium, according to a game position.

[0004]

By the way, as a system which builds a storage medium into a control circuit device, a storage
medium is attached to a storage—medium dedicated substrate, and the system of inserting the
terminal currently provided by this storage—medium dedicated substrate in the connection
connector currently provided on the substrate body of a control circuit device is known. By using
this system, a storage medium can be built into the proper part of a control circuit device easily and
correctly, and the efficiency of the inclusion work of a storage medium can be raised. When
releasing connection between the terminal of a storage—medium dedicated substrate, and the
connection connector of a substrate body, a storage medium can be easily removed from a control
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circuit device by drawing out a storage—medium dedicated substrate from a substrate body.
Therefore, when switching an old type game machine to a new style game machine, cost reduction
and recycling can be performed by exchanging only a storage-medium dedicated substrate. When
performing the maintenance of a control circuit device, etc., the working efficiency at the time of
removing a storage medium from a control circuit device can improve, and time which a maintenance
takes by this can be shortened.

[0005] v

As these two substrates are connected with a storage—medium dedicated substrate and a substrate
body, the sealing layer is stuck on them, so that a storage—-medium dedicated substrate cannot be
easily removed from a substrate body. Since the wreckage of a sealing layer will be left behind to a
storage—medium dedicated substrate and a substrate body if a storage—medium dedicated substrate
is forcibly removed from a substrate body, when unauthorizedly exchanged in a storage medium, it
can be discovered easily.

[Patent document 1] JP,2003-236038,A

[Description of the Invention]

[Problem to be solved by the invention]

[0006]

However, when the storage—medium dedicated substrate was attached to the substrate body by a
method which was mentioned above, the storage medium was removed easily the whole storage—
medium dedicated substrate, and there was a possibility that the storage—medium dedicated
substrate on which the unauthorized storage medium was mounted may be attached by the
substrate body. Since a sealing layer can be easily reproduced in recent years even if it uses a
sealing layer, as mentioned above, For example, even if it changes into the state which removes a
storage-medium dedicated substrate from a substrate body forcibly, and made the wreckage of the
sealing layer freely adhere to a storage—medium dedicated substrate or a substrate body, applying
power which tears off the sealing layer stuck, After attaching to a substrate body the storage—
medium dedicated substrate on which the unauthorized storage medium was mounted, the trace of
having removed the storage—medium dedicated substrate from the substrate body can be hidden by
sticking so that the reproduced sealing layer may be covered and put on the wreckage of the sealing
layer adhering to a storage-medium dedicated substrate or a substrate body. Even if it sticks the
sealing layer, without leaving a trace, remove a sealing layer carefully and a storage—-medium
dedicated substrate is removed from a substrate body, After attaching to a substrate body the
storage-medium dedicated substrate on which the unauthorized storage medium was mounted, it
can avoid leaving the trace of having removed the storage—medium dedicated substrate from the
substrate body, by sticking the sealing layer again. Even if a storage—medium dedicated substrate is
removed unauthorizedly by this, the problem of it becoming impossible to discover it arises.

[0007]

If the sealing layer is used when it recycles a storage~medium dedicated substrate and a substrate
body, Since the paste of a sealing layer adhered to the surface of a storage~medium dedicated
substrate or a substrate body and it became impossible to carry out the reuse of a storage—medium
dedicated substrate or the substrate body when a sealing layer is removed, there was a problem
that recycling efficiency was bad.

[0008] _

The present invention is made in order to solve an aforementioned problem, and it is a thing.

The purpose is to provide an electronic circuit board which can prevent removing unauthorizedly a
storage medium with which ** is memorized from an electronic circuit board, and can make
recycling efficiency good.

[Means for solving problem]
[0009]
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The 1st substrate by which the 1st connector was provided to achieve the above objects at the
surface side as for the present invention, In the electronic circuit board provided with the 2nd
substrate connected with the 1st above—mentioned substrate in the state where it stood up from
the 1st above—mentioned substrate by having the storage medium with which the program for games
is memorized, and inserting in the 1st above—mentioned connector the 1st above—mentioned
connector and the 2nd connector that is pairs, The base member which fixed the root of the string
or the strip—like insertion component is attached so that it may lap with the back surface side of the
1st above—mentioned substrate, It inserts in the through—hole which formed the aforementioned
insertion component in the 2nd above—mentioned substrate from that tip side, and is characterized
by connecting with separation impossible the tip side of the aforementioned insertion component
pulled out from this through—hole at the aforementioned base member.

[0010]

The 1st substrate by which the 1st connector was provided to achieve the above objects at the
surface side as for the present invention, In the electronic circuit board provided with the 2nd
substrate connected with the 1st above—mentioned substrate in the state where it stood up from
the 1st above—mentioned substrate by having the storage medium with which the program for games
is memorized, and inserting in the 1st above—mentioned connector the 1st above—-mentioned
connector and the 2nd connector that is pairs, The aforementioned electronic circuit board that the
2nd above—mentioned substrate is drawn out from the 1st above—mentioned connector including the
drawing inhibition component to prevent this drawing inhibition component, The base member
attached to the 1st above—mentioned substrate so that it may lap with the back surface side of the
1st above—mentioned substrate, It has the string with which the root side was fixed to this base
member, or a strip—like insertion component, the aforementioned insertion component is inserted in
the through—hole formed in the 2nd above—mentioned substrate from that tip side, and it is
characterized by connecting with separation impossible the tip side pulled out from the
aforementioned through—hole at the aforementioned base member.

[0011]

The tubed part which has an opening which penetrates the aforementioned base member is
integrally provided by the aforementioned base member, A hook is integrally provided at the tip of
the aforementioned insertion component, and the aforementioned base member is attached to the
1st above—mentioned substrate by pressing the aforementioned tubed part fit in the 1st hole formed
in the 1st above—mentioned substrate from the back surface side of the 1st above—-mentioned
substrate, The aforementioned hook is pulled out from the back surface side of the 1st above-
mentioned substrate through the 2nd hole formed in the 1st above—mentioned substrate at the
surface side, After being inserted in the aforementioned through—hole, when it is inserted in in the
aforementioned tubed part, it is preferable that the tip side of the aforementioned insertion
component is connected with the aforementioned base member at separation impossible by
engaging with the locking part provided in the aforementioned base member or the aforementioned
tubed part.

[0012]

It is preferable that the aforementioned base member is attached to the 1st above—mentioned
substrate by the bent flection being integrally provided by the aforementioned base member so that
the one end rim of the 1st above—mentioned substrate may be wrapped in partially, and utilizing the
aforementioned flection, and wrapping in the one end rim of the 1st above—mentioned substrate.
[0013]

As for the aforementioned insertion component, it is preferable that the root is fixed to the
aforementioned flection exposed to the surface side of the 1st above—mentioned substrate.

[0014]

The flection bent so that the one end rim of the 1st above—mentioned substrate might be wrapped
in partially, The tubed part which has an opening which penetrates the aforementioned base member
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is integrally provided by the aforementioned base member, The one end rim of the 1st above-
mentioned substrate is wrapped in the aforementioned base member and the aforementioned
flection, And the aforementioned base member is attached to the 1st above—mentioned substrate by
pressing the aforementioned tubed part fit in the 1st hole formed in the 1st above~mentioned
substrate, After the hook integrally provided at the tip of the aforementioned insertion component is
inserted in the aforementioned through—hole, when it is inserted in in the aforementioned tubed part,
it is preferable that the tip side of the aforementioned insertion component is connected with
separation impossible at the aforementioned base member by engaging with the locking part
provided in the aforementioned base member or the aforementioned tubed part.

[0015]

The flection bent so that the one end rim of the 1st above—mentioned substrate might be wrapped
in partially, The tubed part which has an opening which penetrates the aforementioned base member
is integrally provided by the aforementioned base member, The one end rim of the 1st above-
mentioned substrate is wrapped in the aforementioned base member and the aforementioned
flection, And the aforementioned base member is attached to the 1st above~mentioned substrate by
pressing the aforementioned tubed part fit in the 1st hole formed in the 1st above-mentioned
substrate, While the root is fixed to the aforementioned flection exposed to the surface side of the
1st above—-mentioned substrate, the aforementioned insertion component. After the hook integrally
provided at the tip is inserted in the aforementioned through-hole, when it is inserted in in the
aforementioned tubed part, it is preferable that the tip side of the aforementioned insertion
component is connected with separation impossible at the aforementioned base member by
engaging with the locking part provided in the aforementioned base member or the aforementioned
tubed part.

[0016]

The rising portion which rises from the end of the aforementioned base member with the
aforementioned plate—like flection in height comparable as the thickness of the 1st above-
mentioned substrate, It is preferable to consist of a clinch part installed towards the other end side
of the aforementioned base member from this rising portion, and to wrap the one end rim of the 1st
above—mentioned substrate in the aforementioned base member, the aforementioned rising portion,
and the aforementioned clinch part.

[0017]

The rising portion which rises from the end of the aforementioned base member with the
aforementioned plate-like flection in height comparable as the thickness of the 1st above-
mentioned substrate, It consists of a clinch part installed towards the other end side of the
aforementioned base member from this rising portion, the one end rim of the 1st above~mentioned
substrate is wrapped in the aforementioned base member, the aforementioned rising portion, and the
aforementioned clinch part, and, as for the aforementioned tubed part, it is preferable to have
projected in the same direction as the aforementioned rising portion.

[0018]

It is preferable that the cylindrical accommodation part which encloses the aforementioned hook
which engaged with the aforementioned locking part is formed integrally by the aforementioned base
member.

[0019]

It is preferable that the aforementioned hook which engaged with the aforementioned locking part is
covered by the cylindrical accommodation part formed integrally by the inner surface of the case
which stores the 1st and 2nd above—mentioned substrates.

[0020]

It is preferable that the root of the aforementioned insertion component is connected with the
aforementioned base member via a vulnerable connecting member.

[Effect of the Invention]
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[0021]

According to the electronic circuit board of the present invention, the base member which fixed the
root of the string or the strip—like insertion component is attached so that it may lap with the back
surface side of the 1st substrate, It inserts in the through—hole which formed the insertion
component in the 2nd substrate from that tip side, and since the tip side of the insertion component
pulled out from this through—hole was connected with the base member at separation impossible,
the 2nd substrate can be prevented from being drawn out from the 1st above—mentioned connector.
Since the fixed section of an insertion component or an insertion component, and a base member is
destroyed when drawing out the 2nd substrate from the 1st connector, it can recognize easily and
reliably that the 2nd substrate was drawn out from the 1st connector from recognizing the
destroyed trace visually. Thereby, it can be distinguished from an electronic circuit board whether
the 2nd substrate took unauthorizedly and separated. Since the 2nd substrate was prevented from
being drawn out from the 1st connector, without using adhesives, recycling efficiency of the 1st
substrate and the 2nd substrate can be made good.

[0022]

An electronic circuit board that the 2nd substrate is drawn out from the 1st connector including the
drawing inhibition component to prevent this drawing inhibition component, The base member
attached to the 1st substrate so that it might lap with the back surface side of the 1st substrate,
Since the tip side which it has the string with which the root side was fixed to this base member, or
a strip-like insertion component, and the insertion component was inserted in the through—hole
.formed in the 2nd substrate from that tip side, and was pulled out from the through—hole is
connected with the base member at separation impossible, The 2nd substrate can be prevented
from being drawn out from the 1st connector. Since the fixed section of an insertion component or
an insertion component, and a base member is destroyed when drawing out the 2nd substrate from
the 1st connector, it can recognize easily and reliably that the 2nd substrate was drawn out from
the 1st connector from recognizing the destroyed trace visually. Thereby, it can be distinguished
from an electronic circuit board whether the 2nd substrate took unauthorizedly and separated. Since
the 2nd substrate was prevented from being drawn out from the 1st connector, without using
adhesives, recycling efficiency of the 1st substrate and the 2nd substrate can be made good.

[0023]

The tubed part which has an opening which penetrates a base member is integrally provided by the
base member, A hook is integrally provided at the tip of an insertion component, and a base member
is attached to the 1st substrate by pressing a tubed part fit in the 1st hole formed in the 1st
substrate from the back surface side of the 1st substrate, A hook is pulled out from the back
surface side of the 1st substrate through the 2nd hole formed in the 1st substrate at the surface
side, Since the tip side of an insertion component is connected with a front base member at
separation impossible by engaging with the locking part provided in the base member or the tubed
part when it is inserted in in a tubed part, after being inserted in a through—hole, it becomes possible
to attach a base member to the 1st substrate easily and correctly. The tip side of an insertion
component can be made to connect with a base member easily.

[0024]

Since the base member was attached to the 1st substrate by the flection bent so that the one end
rim of the 1st substrate might be wrapped in partially being integrally provided by the base member,
utilizing a flection, and wrapping in the one end rim of the 1st substrate, a base member can be
easily attached to the 1st substrate.

[0025]

Since an insertion component is fixed to the flection which the root exposed to the surface side of
the 1st substrate, It becomes easy to recognize the root of an insertion component visually, and
when the fixed section of an insertion component and a base member is destroyed in drawing out
the 2nd substrate from the 1st connector, the destroyed trace can be recognized visually easily and
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reliably.

[0026]

The flection bent so that the one end rim of the 1st substrate might be wrapped in partially, The
tubed part which has an opening which penetrates a base member is integrally provided by the base
member, Wrap the one end rim of the 1st substrate in a base member and a flection, and a base
member is attached to the 1st substrate by pressing a tubed part fit in the 1st hole formed in the
1st substrate, Since the tip side of an insertion component was connected with separation
impossible at the base member by engaging with the locking part provided in the base member or
the tubed part when it was inserted in in a tubed part, after the hook integrally provided at the tip of
an insertion component was inserted in the through—hole, A base member can be attached to the
1st substrate easily and reliably. The tip side of an insertion component can be made to connect
with a base member easily.

[0027]

The flection bent so that the one end rim of the 1st substrate might be wrapped in partially, The
tubed part which has an opening which penetrates a base member is integrally provided by the base
member, Wrap the one end rim of the 1st substrate in a base member and a flection, and a base
member is attached to the 1st substrate by pressing a tubed part fit in the 1st hole formed in the
1st substrate, While the root is fixed to the flection exposed to the surface side of the 1st
substrate, an insertion component. Since the tip side of an insertion component was connected with
separation impossible at the base member by engaging with the locking part provided in the base
member or the tubed part when it was inserted in in a tubed part, after the hook integrally provided
at the tip was inserted in the through-hole, It becomes easy to recognize the root of an insertion
component visually, and when the fixed section of an insertion component and a base member is
destroyed in drawing out the 2nd substrate from the 1st connector, the destroyed trace can be
recognized visually easily and reliably. The tip side of an insertion component can be easily
connected with a base member.

[0028]

The rising portion which rises from the end of a base member with a plate-like flection in height
comparable as the thickness of the 1st substrate, Since it consists of a clinch part installed towards
the other end side of a base member from this rising portion and the one end rim of the 1st
substrate was wrapped in the base member, the rising portion, and the clinch part, a base member
can be easily attached to the 1st substrate.

[0029]

The rising portion which rises from the end of the aforementioned base member with a plate—like
flection in height comparable as the thickness of the 1st substrate, Consist of a clinch part installed
towards the other end side of a base member from this rising portion, wrap the one end rim of the
1st substrate in a base member, a rising portion, and a clinch part, and a tubed part, Since it has
projected in the same direction as a rising portion, a tubed part can be easily pressed fit in the 1st
hole, and a base member can be easily attached to the 1st substrate.

[0030]

Since the cylindrical accommodation part which encloses the hook which engaged with the locking
part is formed integrally by the base member, It becomes impossible to touch on the hook which is
engaging with the locking part, and a hook can be destroyed by this, or an engagement state can be
released by manipulating at a hook, and a Ta line sake can be prevented when as drawing out the
2nd substrate from a connector unauthorizedly.

[0031]

Since the hook which engaged with the locking part is covered by the cylindrical accommodation
part formed integrally by the inner surface of the case which stores the 1st and 2nd substrates, it
becomes impossible to touch on the hook which is engaging with the locking part. That is, it
becomes impossible to destroy a hook or to release an engagement state by manipulating at a hook,
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and a Ta line sake can be prevented when as this draws out the 2nd substrate from the 1st
connector unauthorizedly.

[0032]

Since the root of the insertion component is connected with the base member via the vulnerable
connecting member, By pulling an insertion component and destroying a connecting member, it
becomes possible to draw out the 2nd substrate from the 1st connector, and the 2nd substrate can
distinguish easily whether it is the no drawn out from the 1st connector by recognizing visually
whether there is any trace destroyed by the connecting member.

[Best Mode of Carrying Out the Invention]

[0033]

Hereafter, it describes, referring to Drawings for the first embodiment in the present invention. As
shown in Fig.1, the 1st reel 14a, the 2nd reel 14b, the 3rd reel 14c, and the sub reel 15 are rotatably
incorporated so that the four display windows 13 may be provided by the front door 12 of the
housing 11 and the slot machine 10 may be placed in the inner part of each display window 13. The
predetermined pattern which contains two or more kinds of success—in—an—election patterns in the
periphery of the 1st — the 3rd reel 14a—14c is arranged at constant pitch as everyone knows, and
after the reel has stopped, three patterns per one reel become observable through the display
window 13. A total of five of two three horizontal slant are set up for the winning—a—prize effective
line of the linear shape which combines by this the pattern displayed for every reel a piece every.
[0034]

The front door 12 comprises the upper door 12a and the lower door 12b. The upper door 12a and
the lower door 12b can be attached by the hinge 16, respectively, and can be rotated now in the
direction of the arrow M in a figure, respectively.

[0035]

The medal slot 17 for throwing into the upper part of the lower door 12b the medal other than
various kinds of manual operation buttons, such as an one—sheet bed button, a MAX bed button, and
a payout button, operated at the time of the start of a game is provided. Since each function of
these manual operation buttons is well-known, it omits about the details. The 1st — the 3rd stop
button 19a—19c¢c for making the lower part of these manual operation buttons suspend operation of
the reel which it begins to rotate by depression operation of the depression type start lever 18
operated after a medal bed is performed, and the depression type start lever 18 are provided. The
medal receiving tray 20 is provided by the lower part of the lower door 12b, and the dividend medal
obtained when it will be in a winning—a—prize state in a game pays out this medal receiving tray 20,
and it pays it out of the mouth 21.

[0036]

If the upper door 12a is opened as shown in Fig.2, the main substrate (electronic circuit board) 24
which is a main control part is arranged by housing 11 inside. The main substrate storage case 25 is
attached to the wall of the back side of the housing 11, and the main substrate 24 is stored by the
main substrate storage case 25. The reel unit 26 is arranged by housing 11 inside, this reel unit 26 is
attached to the housing 27, and the housing 27 is attached to the wall of the housing 11 freely
attachable/detachable.

[0037]

As shown in Fig.3, the main substrate storage case 25 is divided largely, and comprises the case
body 25a and the lid 25b. The lid 25b is attached to the case body 25a by the hinge 29, and is in the
rotatable state. The concave part 30 for substrate storage is formed in the case body 25a. The
concave part 30 for substrate storage comprises the side part 30a and the bottom part (inner
surface) 30b surrounding the four quarters, and is formed in the size which can store the main
substrate 24.

[0038]

The storage—medium dedicated substrate (the 2nd substrate) 32 in which ROM(storage medium) 31
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the main substrate 24 remembered the game action program of the slot machine 10 to be is
mounted, It comprises the substrate body (the 1st substrate) 34 in which several kinds of circuit
components, such as the storage—medium dedicated substrate 32 and CPU(Central Processing Unit)
33, are mounted. CPU33 begins to read suitably the information memorized by ROM31, and controls
the operation of the slot machine 10 based on the information.

[0039]

The main substrate 24 installed in the prescribed spot of the concave part 30 for substrate storage
is enclosed in the case body 25a by closing the lid 25b. Seal fixing of the lid 25b is carried out by
locking devices, such as a caulking material which is not illustrated, at the case body 25a. The case
body 25a and the lid 25b are molded with synthetic resins, such as ABS plastics (acrylonitrile—
butadiene—styrene resin) which all have translucency.

[0040]

As shown in Fig.4, the connection connector (the 1st connector) 35 of slender approximately direct
rectangular shape is provided by the component side (surface) 34a where several kinds of circuit
components, such as the storage—medium dedicated substrate 32 of the substrate body 34 and
CPU33, are mounted. The entry 35a is formed in the connection connector 35. The terminal (the
2nd connector) 32a which is the connection connector 35 and a pair is provided by the storage—
medium dedicated substrate 32. The terminal 32a consists of two or more pins, and by inserting the
terminal 32a in pin hole (not shown) of the entry 35a, after the storage—medium dedicated substrate
32 has stood up from the substrate body 34, it is connected with the substrate body 34. Thereby,
the storage—medium dedicated substrate 32 and the substrate body 34 are electrically connected.
The “state where it stood up” mentioned above also shows the thing in the state where the
storage—medium dedicated substrate 32 was connected with the substrate body 34 in broad sense
so that a gap might be made between the substrate body 34 and the storage-medium dedicated
substrate 32. The attachment component holding the standing state of the storage—medium
dedicated substrate 32 electrically connected by the terminal 32 and the connection connector 35
may be provided to any 1 side, even if there are few storage-medium dedicated substrates 32 or
substrate bodies 34.

[0041]

The through—hole 32b is formed in the storage—medium dedicated substrate 32. The 1st circular
hole 34b and the 2nd hole 34c are formed in the position which inserts the connection connector 35
into the substrate body 34 in between. The through—hole 32b and the 2nd hole 34c are formed in
the size which can insert in the string 39, the connector 42, and the locking member 43 which are
mentioned later, and the 1st hole 34b is formed in the size which can press fit the projection 41
mentioned later. The through—hole 32b, the 1st hole 34b, and the 2nd hole 34c are formed in a
position which does not become the hindrance of the layout of several kinds of circuit component
mounted.

[0042]

The drawing inhibition component 36 is to prevent the storage-medium dedicated substrate 32 from
being drawn out from the connection connector 35 of the substrate body 34. The drawing inhibition
component 36 is a product made from a plastic, and comprises the base member 37 and the string
(insertion component) 39. It is uniting with the base member main part 38 formed in plate-like form
and this base member main part 38, and the base member 37 comprises the fixation part 40 to
which the string’s 39 end face (root) 39a is fixed.

[0043]

The base member 37 is attached to the substrate body 34 in plles so that the upper surface 38a of
the base member main part 38 may meet 34 d (refer to Fig.5 5) of back surfaces of the substrate
body 34. Since 34 d of back surfaces of the substrate body 34 will meet the bottom part 30b of the
concave part 30 for substrate storage if the main substrate 24 is accommodated in the concave
part 30 for substrate storage, Acts like, such as removing the base member 37 unauthorizedly or
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manipulating, can be prevented by attaching the base member 37 to 34 d of back surfaces of the
substrate body 34 in piles. When the base member 37 is attached to 34 d of back surfaces, it is
formed in a size which is seen from the component—side 34a side and from which it does not
protrude from the edge of the substrate body 34.

[0044]

The polished approximately cylindrical projection (tubed part) 41 is formed integrally by the upper
surface 38a. The projection 41 is formed so that it may correspond to the position of the 1st hole
34b, when attaching the base member 37 to 34 d of back surfaces of the substrate body 34. The
outer diameter of the projection 41 is formed largely more slightly than the diameter of the 1st hole
34b. And if the projection 41 is pushed on the 1st hole 34b, it will be stuck by pressure, and the
state is held. The circular through—hole (opening) 41a which penetrates the base member 37 is
formed in the central part of the axial center direction of the projection 41.

[0045]

The through—hole 38c is formed in the upper surface 38a so that it may correspond to the position
of the 2nd hole 34c, when attaching the base member 37 to 34 d of back surfaces of the substrate
body 34. The fixation part 40 is provided by the through—hole 38c. This fixation part 40 is exposed
through the 2nd hole 34¢ at the component-side 34a side.

[0046]

The fixation part 40 comprises the fixation part main part 40a to which the string's 39 end face 39a
is fixed, and the four ribs (connecting member) 40b. The fixation part main part 40a is formed disc—
like, and is arranged in the central part of the through—hole 38c. The rib 40b is formed in brittle thin
rod form if external force is applied. It is radiately formed from the side periphery surface 40c of the
fixation part main part 40a, 38d of internal peripheral wall surfaces of the through—hole 38c applying
the rib 40b, and it has connected the fixation part main part 40a and the base member main part 38.
The rib 40b constituted in this way is destroyed when drawing out the storage-medium dedicated
substrate 32 from the connection connector 35. What is necessary is just to decide the size of the
rib 40b, hardness, a number, etc. suitably. It was formed in the fixation part main part 40a and
concentric circle shape instead of the rib 40b, and may be made to connect a thin sheet shaped
with the base member main part 38, and the string’'s 39 end face 39a should just be connected with
the base member main part 38 via the vulnerable connecting member.

[0047]

The string's 39 end face 39a is fixed to 40d of upper surfaces of the fixation part main part 40a.
What is necessary is for what is necessary to be just to perform this fixation method by the method
of well-known of industrial use adhesives, hot welding, etc., and just to determine it suitably. The
insertion component formed in strip—like fashion instead of the string 39 may be used, and what is
necessary is just to use suitably the insertion component which has flexibility, although the string 39
is used in this embodiment.

[0048]

At the string’s 39 tip 39b, the locking member (hook) 43 is provided via the cylindrical connector 42.
As shown in Fig.5, the locking member 43 is a product made from a plastic, and is formed in the
shape of an anchor. The locking member 43 consists of the axis 43a and the locking piece 43b, and
the pair of locking piece 43b which carries out elastic deformation to the both sides at the
cylindrical tip of the axis 43a toward the axial center direction is formed.

[0049]

The outer diameter of the axis 43a is set up smaller than the diameter alpha of the through—hole
41a, and the locking piece 43b, The position which enables insertion of the locking member 43 to the
through—hole 41a and which can be inserted in, and the locking member 43 are inserted in the
through—hole 41a, When the locking member 43 is made to expose to the lower surface 38b side of
the base member 37, it is constituted so that elastic deformation may be carried out between the
positions which engage with the edge (locking part) 38e by the side of the lower surface 38b of the
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through—hole 41a so that it may be in a deimpossible state in an insert direction and a counter
direction and which can be engaged. The base member 37 is attached to the substrate body 34 by
pressing the projection 41 fit in the 1st hole 34b from the back surface 34d side of the substrate
body 34, The locking member 43 is pulled out from the back surface 34d side of the substrate body
34 through the 2nd hole 34c at the component—side 34a side, After being inserted in the through—
hole 32b and passing through the inside of the projection 41 through the through—hole 41a, the
string's 39 tip 39b side is connected with the base member 37 by engaging with the edge 38e of the
base member 37 at separation impossible. The string’s 39 thickness and the outer diameter of the
‘connector 42 are set up smaller than the diameter alpha of the through-hole 41a, and, thereby, can
make the connector 42 and the string 39 insert in the through—hole 41a with the lock projection 43.
[0050]

According to this embodiment, although the locking member 43 was provided via the connector 42
at the string’s 39 tip 39b, the locking member 43 should just be firmly fixed to the string's 39 other
end, for example, hot welding of the locking member 43 may be carried out at the string’s 39 tip 39b.
Thus, what is necessary is just to determine suitably the method of providing the locking member 43
at the string’'s 39 tip 39b.

(0051]

The support 44 is set up by the bottom part 30b of the concave part 30 for substrate storage in the
case body 25a as shown in Fig.6. When storing the main substrate 24 to the concave part 30 for
substrate storage, the substrate body 34 is placed on the upper surface 44a of the support 44, and
is fixed on industrial use adhesives, a screw, etc. The accommodation part 45 in which the locking
member 43 is accommodated is formed integrally by the bottom part 30b.

[0052]

The accommodation part 45 is formed in the shape of a cylindrical shape so that it may project
toward the upper part from the bottom part 30b. The hole 45a by which the opening was carried out
towards the upper part is formed in the accommodation part 45. Height Y of the accommodation
part 45 is low set up rather than height H of the support 44 only for thickness t minutes of the base
member 37, and the accommodation part 45 also has a supporting function by the base member 37
being placed. The accommodation part 45 is formed in a position which is equivalent to the position
of the through—hole 41a, and it is constituted so that the through—hole 41a may communicate the
hole 45a, when the substrate body 34 is fixed to the support 44. Thereby, the locking member 43
which passed the through—hole 41a is covered by the accommodation part 45. If the locking member
43 is covered by the accommodation part 45, the locking member 43 will be in a contact impossible
state.

[0053]

Next, it describes about the operation by the above—mentioned composition. First, 34 d of back
surfaces of the substrate body 34 and the upper surface 38a of the base member 37 meet, and
when storing the main substrate 24 to the main substrate storage case 25, as shown in Fig.9, the
base member 37 is arranged to the back surface 34d side of the substrate body 34 so that the
projection 41 may correspond to the 1st hole 34b.

[0054]

Next, while pressing the projection 41 fit in the 1st hole 34b from the back surface 34d side, the
locking member 43 is made to insert in the 2nd hole 34c from the back surface 34d side, and it pulls
out to the component-side 34a side. By pressing the projection 41 fit in the 1st hole 34b, as shown
in Fig.6, the base member 37 is attached to the substrate body 34. Thus, after attaching the base
member 37 to the substrate body 34, the terminal 32a of the storage—medium dedicated substrate
32 is inserted in the connection connector 35 of the substrate body 34. And the substrate body 34
is fixed to the support 44, positioning so that the through—hole 41a may communicate the hole 45a
of the accommodation part 45.

[0055]
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Next, the locking member 43 is made to insert in the through—hole 32b of the storage—medium
dedicated substrate 32, as shown in Fig.7. After making the locking member 43 insert in the
through—hole 32b, the locking member 43 is arranged so that it may oppose to the through-hole 41a,
and the locking member 43 is inserted in the through—hole 41a.

[0056]

If the locking member 43 is inserted in the through—hole 41a, the locking piece 43b will abut the
internal peripheral wall surface of the through—hole 41a, and the locking piece 43b will carry out
elastic deformation to the position which can be inserted in from the position which can be engaged.
If the locking member 43 passes the through—hole 41a and is exposed at the lower surface 38b side
of the base member 37, the locking piece 43b will be returned to the position which can be engaged
by own elastic restoring force from the position which can be inserted in. At this time, as shown in
Fig.8, the locking piece 43b engages with a deimpossible state on the edge 38e at the path of
insertion and a counter direction. Thereby, the string’s 39 tip 39b side will be in the state where it
connected with separation impossible at the base member 37.

[0057]

Since the locking member 43 will be accommodated in the accommodation part 45 and will be in a
contact impossible state, a possibility of it that the locking member 43 may be destroyed or
workmanship may be given to the locking member 43 is lost. Since the accommodation part 45
supports the edge 38e, when inserting the locking member 43 in the through—hole 41a, the locking
member 43 can be smoothly inserted in the through—hole 41a, without omitting the projection 41
currently pressed fit in the 1st hole 34b.

[0058]

Thus, after storing the main substrate 24 to the case body 25a, the lid 25b is closed and locked. The
main substrate 24 is stored by the main substrate storage case 25 through the above processes.
[0059]

When removing the storage—medium dedicated substrate 32 from the substrate body 34, first, a lock
is released and the lid 25b of the main substrate storage case 25 is opened. And the portion
exposed from the string’s 39 2nd hole 34c or the storage—medium dedicated substrate 32 is
gathered, and the string 39 is pulled. Thus, the rib 40b is destroyed by pulling the string 39. It
enables this to draw out the storage—medium dedicated substrate 32 from the connection connector
35. Since the wreckage of the rib 40b remains in the through—hole 38c at this time, it can know
easily and reliably that the storage—medium dedicated substrate 32 was removed from the substrate
body 34 by recognizing this wreckage visually. Thereby, a Ta line sake can be prevented when as
removing the storage-medium dedicated substrate 32 from the substrate body 34 unauthorizedly.
[0060] '

When removing the storage—medium dedicated substrate 32 from the substrate body 34, the string
39 may be cut without pulling the string 39 and the storage—medium dedicated substrate 32. Since
the cut trace remains in the string 39 by cutting the string 39, it can know that the storage-medium
dedicated substrate 32 was removed from the substrate body 34 by recognizing this trace visually.
[0061]

Since the storage-medium dedicated substrate 32 is prevented from being drawn out by the drawing
inhibition component 36 from the connection connector 35, without using adhesives, recycling
efficiency of the storage-medium dedicated substrate 32 and the substrate body 34 can be made
good.

[0062]

When a slot (locking part) is formed in the projection 41 and the locking member 43 is inserted in
the through—hole 41a, without restricting to this, it may be made to make the slot carry out
engagement of the locking piece 43b in the above—mentioned embodiment, although it was made for
the locking piece 43b of the locking member 43 to engage with the edge 38e.

[0063]
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Although the accommodation part 45 was formed integrally at the bottom part 30b of the concave
part 30 for substrate storage, the lower surface 38b of the base member 37 and the approximately
cylindrical accommodation part 38f are formed integrally, and it may be made to accommodate the
locking member 43 in this accommodation part 38f in the above—mentioned embodiment, as shown in
Fig.9. Thus, when the main substrate 24 is attached to the slot machine 10, the accommodation part
45 should just be constituted so that the locking member 43 may be in a contact impossible state,
and can change an installation place and its form suitably.

[0064]

Although the base member 37 was attached to the substrate body 34 by pressing the projection 41
fit in the 1st hole 34b in the above—mentioned embodiment, As shown in Fig.10, in making it form 38
g of through—holes in the base member 37 so that it may correspond to the 1st hole 34b and
attaching the base member 37 to the substrate body 34, What is necessary is to arrange so that the
upper surface 38a may be made to meet 34 d of back surfaces of the substrate body 34, and just to
fix the base member 37 to 34 d of back surfaces of the substrate body 34 on industrial use
adhesives, a screw, etc., doubling 38 g of through—holes with the position of the 1st hole 34b, and
doubling the through—hole 38c with the position of the 2nd hole 34c. And after making the locking
member 43 insert in the 2nd hole 34c and the through—hole 32b, the locking member 43 and 38 g of
through—holes are arranged so that it may oppose via the 1st hole 34b, and the locking member 43
is made to insert in 38 g of through—holes. By this, the locking member 43 will engage with the edge
38e, the locking member 43 will be in a deimpossible state like the above-mentioned embodiment, in
an insert direction and a counter direction, and the string’s 39 tip 39b side is connected with
separation impossible at the base member 37.

[0065]

According to the above—mentioned embodiment, although the through—hole 41a was formed in the
projection 41, as shown in Fig.11, the cylinder-like-object-with-base-like projection 46 may be
formed, without restricting to this. The hole 46a is formed in the projection 46, and the slot (locking
part) 46¢c where fitting of the locking piece 43b is carried out is formed in the internal peripheral wall
surface 46b of this hole 46a. By inserting the locking member 43 in the hole 46a, it locks to a
deimpossible state in the path of insertion and a counter direction at the locking piece 43b fang
furrow 46¢ of the locking member 43. Thereby, the string’s 39 tip 39b side is connected with the
base member 37 at separation impossible.

[0066]

Although the through—hole 41a by which the locking member 43 is inserted in the projection 41 in
the locking member 43 was formed at the string’s 39 tip 39b in the above~mentioned embodiment,
as shown in Fig.12, the cylinder-like—object-with-base—like fitting member 48 may be provided at
the tip 39b of the lock projection 47 and the string 39 to the base member 37. The lock projection
47 has the same composition as the locking member 43 mentioned above, and comprises the axis
47a and the locking piece 47b. The fitting member 48 has the same composition as the projection 41
mentioned above, and the hole 48a is formed. The slot 48¢c is formed in the internal peripheral wall
surface 48b of the hole 48a. In attaching the base member 37 to the substrate body 34, the lock
projection 47 is made to insert in the 1st hole 34b. After arranging the lock projection 47 and the
hole 48a so that it may oppose through the 1st hole 34b, it locks to a deimpossible state by
inserting the lock projection 47 in the hole 48a in the path of insertion and a counter direction at
the locking piece 47b fang furrow 48c of the lock projection 47. Thereby, the string’s 39 tip 39b side
is connected with the base member 37 at separation impossible.

[0067]

In the above—mentioned embodiment, after making the string’'s 39 tip 39b insert in in order of the
2nd hole 34c and the through—hole 32b, the string's 39 tip 39b side was connected with the base
member 37 at separation impossible by making the locking member 43 insert in the through—hole
41a, but. For example, form notching in the upper part of the storage-medium dedicated substrate
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32, the string 39 is made to go via the aforementioned notching from the edge of the substrate body
34, and it may be made to make the locking member 43 insert in the through—hole 41a. In this case,
when the locking member 43 engages with the edge 38e, the string’s 39 length is previously adjusted
so that the string 39 may not slacken. Thereby, the same effect as the above-mentioned
embodiment can be given.

[0068]

Although the present invention gave and described the example applied to the main substrate 24 in
the above—mentioned embodiment, it is also possible to apply to the sub substrate which controls
the operation of a loudspeaker or a lamp, without restricting to this. There is control of not fulfilling
a prize condition by the slot machine 10 unless the 1st — a depression order of the 3rd stop button
19a—19¢ are right, even if it has won in the electronic lottery, If ROM currently mounted on the sub
substrate is removed unauthorizedly and changed, The 1st — a depression order of the 3rd stop
button 19a—19¢ are unauthorizedly reported by a loudspeaker, lamp, etc., and there is a possibility
that a medal may be won unauthorizedly, by pushing the 1st — the 3rd stop button 19a-19¢
according to it. Therefore, the malfeasance of removing ROM from a sub substrate can be
prevented by applying the present invention to a sub substrate.

[0069]

Next, it describes, referring to Fig.13 and Fig.14 for a second embodiment.The code same about the
component which overlaps with the first embodiment mentioned above hereafter is attached, and a
description is omitted. As shown in Fig.13 and Fig.14, the main substrate 50 comprises the storage—
medium dedicated substrate 32 and the substrate body (the 1st substrate) 51.Several kinds of
circuit components, such as the storage-medium dedicated substrate 32 and CPU33, are mounted
in the component side (surface) 51a of the substrate body 51. The connection connector 35 by
which the entry 35a was formed in the component side 51a is provided, When the terminal 32a of
the storage-medium dedicated substrate 32 inserts in this connection connector 35, the storage-
medium dedicated substrate 32 is connected with the substrate body 51 in the state where it stood
up from the substrate body 51, and the storage-medium dedicated substrate 32 and the substrate
body 51 are electrically connected.

[0070]

The 1st hole 51b is formed in the substrate body 51. The 1st hole 51b is formed in the size which
the projection 55 can press fit. The 1st hole 51b is formed in a position which does not become the
hindrance of the layout of several kinds of circuit component mounted.

[0071]

The drawing inhibition component 52 is to prevent the storage—medium dedicated substrate 32 from
being drawn out from the connection connector 35 of the substrate body 51. The drawing inhibition
component 52 is a product made from a plastic, and comprises the base member 53 and the string
39.

[0072]

The base member 53 is molded into slender thin plate state. The flection 54 bent so that the one
end rim of the substrate body 51 might be wrapped in partially is integrally molded into the end of
the base member 53. The flection 54 consists of the rising portion 54a which rises from one end of
the base member 53 in height comparable as the thickness of the substrate body 51, and the clinch
part 54b installed so that it might become substantially parallel from this rising portion 54a with the
upper surface 53a of the base member 53 towards the other end side of a base member. The
projection (tubed part) 55 of the shape of a cylindrical shape projected in the same direction as the
rising portion 54a is formed integrally by the upper surface 53a. The projection 55 is formed so that
it may correspond to the 1st hole 51b. If the projection 55 is pushed on the 1st hole 51b, it will be
stuck by pressure, and the state is held. The through~hole 55a which penetrates the base member
53 is formed in the central part of the axial center direction of the projection 95.

[0073]
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When attaching the base member 53 to the substrate body 51, so that the upper surface 53a may
meet the back surface 51c of the substrate body 51. The base member 53 is attached to the
substrate body 51 by arranging the base member 53 to the back surface 51c side of the substrate
body 51, and wrapping the one end rim of the substrate body 51 in the base member 33, the rising
portion 54a, and the clinch part 54b, and pressing the projection 55 fit in the 1st hole 51b.

[0074]

The inclined plane 54c which rises from the installation direction point of the clinch part 54b is
formed. This inclined plane 54c is formed so that a substantially 45 degree inclination may be carried
out toward the other end side of the base member 53 to the component side 51a a center [ the
point of the clinch part 54b ], when the one end rim of the substrate body 51 is wrapped in the base
member 53, the rising portion 54a, and the clinch part 54b. When this sees from the component-side
51a side, visual recognition of the inclined plane 54c is attained easily. The inclined plane 54c should
just be formed so that visual recognition may become possible, when it sees from the component—
side 51a side, and it should just set up the angle of gradient suitably.

[0075]

54 d of through—holes are formed in the inclined plane 54c. The fixation part 40 is provided by 54d of
this through—-hole, and when this fixation part 40 wraps the one end rim of the substrate body 51 in
the base member 53, the rising portion 54a, and the clinch part 54b, it is exposed on the component
side 51a. The surface 54e which inclines toward the rising portion 54a from the upper end of the
inclined plane 54c is provided by the clinch part 54b, and 54 d of through—holes and 54 f of openings
which communicate are formed in this surface 54e. The visual recognition ease at the time of
carrying out the check which tries to look into the fixation part 40 through the side surface of the
main substrate storage case 25 by 54 f of this opening is improved.

[0076]

The fixation part 40, the base member 53, and the flection 54 are the products made from a plastic,
and these are formed integrally. The fixation part 40 comprises the fixation part main part 40a made
to be placed at the center of 54 d of through—holes, and two or more thin cylindrical ribs 40b which
support this fixation part main part 40a. It is radiately formed from the side periphery surface 40c of
the fixation part main part 40a, applying the rib 40b to 54 g of internal peripheral wall surfaces of 54
d of through—holes, and it is connected so that the fixation part main part 40a and the flection 54
may be united.

[0077]

The end face 39a of the string 39 with which the locking member 43 is formed integrally at the tip
39b is fixed to 40d of upper surfaces of the fixation part main part 40a. At the string's 39 tip 39b,
the locking member 43 is provided via the connector 42. The locking member 43 comprises the axis
43a and the locking piece 43b in which pair of elastic deformation is free. It is attached so that the
base member 53 may lap with the back surface 51c side of the substrate body 51, as mentioned
above, After the locking member 43 is inserted in the through—hole 32b, it lets the through—hole 55a
pass. After passing through the inside of the projection 55, it becomes impossible to return to the
direction and opposite direction which the string’s 39 tip 39b side mentioned above by engaging with
the edge (locking part) 53c of the base member 53 and to pass, and connects with the base member
53 at separation impossible.

[0078]

The cylindrical accommodation part 45 which accommodates the locking member 43 in contact
impossible is formed integrally by the bottom part 30b of the concave part 30 for substrate storage.
The hole 45a is formed in the accommodation part 45. The accommodation part 45 is formed in a
position which is equivalent to the position of the through—hole 55a when the substrate body 51 in
which the drawing inhibition component 52 was attached is stored in the main substrate storage
case 25, It is constituted so that the through—hole 41a may communicate the hole 45a, when the
substrate body 51 is fixed to the support 44 via screw (not shown). In this embodiment, although the
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accommodation part 45 was provided at the bottom part 30b, the accommodation part which
accommodates the locking member 43 in the lower surface 53b side of the base member 53 at
contact impossible as Fig.9 showed may be formed integrally, without restricting to this.

[0079]

Next, it describes about the operation by the above-mentioned composition. When the main
substrate 50 is stored to the main substrate storage case 25 (refer to Fig.3), First, while the back
surface 51c of the substrate body 51 and the upper surface 53a of the base member 53 meet and
making the projection 55 correspond to the 1st hole 51b, the base member 53 is arranged to the
back surface 51c side of the substrate body 51 so that the flection 54 may be placed at the end rim
of a substrate body.

[0080]

The base member 53 so that the flection 54 may be gathered and the upper surface 53a of the base
member 53 may separate the back surface 51c of the substrate body 51, after pressing the
projection 55 fit in the 1st hole 51b from the back surface 51c side Next, *¥¥¥¥*, The one end rim
of the substrate body 51 is wrapped in the base member 53, the rising portion 54a, and the clinch
part 54b, releasing this *¥¥¥. Thereby, the base member 53 is attached to the substrate body 51
freely attachable/detachable. The fixation part 40 provided by the flection 54 is exposed on the
component side 51a. Thus, when the fixation part 40 was exposed on the component side 51a and
the rib 40b is destroyed, the destroyed trace can be checked easily. The base member 53 can be
made easy to attach to a substrate body by carrying out that make thin at least one copy of the
rising portion 54a, and it is easy to sag the flection 54.

[0081]

Before attaching the base member 53 to the substrate body 51, or after attaching, the terminal 32a
of the storage—medium dedicated substrate 32 is inserted in the connection connector 35 of the
substrate body 51. And positioning so that the through—hole 55a may communicate the hole 45a of
the accommodation part 45, the substrate body 51 is placed on the support 44, and it fixes with a
screw.

[0082]

Next, the locking member 43 is made to insert in the through—hole 32b of the storage-medium
dedicated substrate 32. After making the locking member 43 insert in the through—hole 32b, the
locking member 43 is arranged so that it may oppose to the through—hole 55a, and the locking
member 43 is inserted in the through—hole 55a.

[0083]

If the locking member 43 is inserted in the through—hole 55a, the locking piece 43b will abut the
internal peripheral wall surface of the through—hole 55a, and the locking piece 43b will carry out
elastic deformation to the position which can be inserted in from the position which can be engaged.
If the locking member 43 passes the through—hole 55a, the locking piece 43b will engage with the
edge 53c. It will be in the state where it becomes impossible to have returned to the direction and
opposite direction which the string’s 39 tip 39b side mentioned above by this and to pass, and
connected with the base member 53 at separation impossible.

[0084]

Since the locking member 43 will be accommodated in the accommodation part 45 and will be in a
contact impossible state, a possibility of it that the locking member 43 may be destroyed or
workmanship may be given to the locking member 43 is lost. Since the accommodation part 45
supports the edge 53¢, when inserting the locking member 43 in the through—hole 55a, the locking
member 43 can be smoothly inserted in the through—hole 55a, without omitting the projection 53
currently pressed fit in the 1st hole 51b.

[0085]

Thus, after storing the main substrate 24 to the case body 25a, the lid 25b is closed and locked. The
main substrate 24 is stored by the main substrate storage case 25 through the above processes.
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[0086]

When removing the storage—medium dedicated substrate 32 from the substrate body 34, first, a lock
is released and the lid 25b of the main substrate storage case 25 is opened. And the string’'s 39 end
face 39a is gathered and pulled, or the storage—medium dedicated substrate 32 is gathered and the
string 39 is pulled. Thus, the rib 40b is destroyed by pulling the string 39. It enables this to draw out
the storage-medium dedicated substrate 32 from the connection connector 35. Since the wreckage
of the rib 40b remains in 54d of through—holes at this time, it can know easily and reliably that the
storage-medium dedicated substrate 32 was removed from the substrate body 51 by recognizing
this wreckage visually. Since the fixation part 40 is exposed on the component side 51a, the
wreckage of the rib 40b can be checked easily.

[0087]

When a slot (locking part) is formed in the projection 55 and the locking member 43 is inserted in
the through—hole 55a, without restricting to this, it may be made to make the slot carry out
engagement of the locking piece 43b in the above—mentioned embodiment, although it was made for
the locking piece 43b of the locking member 43 to engage with the edge 53c.

[0088]

Although the projection 55 is pressed fit in the 1st hole 51b from the back surface 51c¢ side and the
base member 53 was attached to the substrate body 51 in the above—mentioned embodiment by
wrapping the one end rim of the substrate body 51 in the base member 53, the rising portion 54a,
and the clinch part 54b, It is also possible to attach the base member 53 to the substrate body 51
only using the projection 55. It is also possible by wrapping the one end rim of the substrate body 51
in the base member 53, the rising portion 54a, and the clinch part 54b, without using the projection
55 to attach the base member 53 to the substrate body 51.

[0089]

Although it presupposed that the one end rim of the substrate body 51 is wrapped in the base
member 53, the rising portion 54a, and the clinch part 54b in the above—mentioned embodiment, it
may be made to pinch the substrate body 51 in the base member 53 and the clinch part 54b.

[Brief Description of the Drawings]

[0090]

[Drawing 1]It is a perspective view showing the appearance of the slot machine of the present
invention.

[Drawing 2]t is a perspective view showing the state where the upper door was opened wide.
[Drawing 3]It is a perspective view showing the state where the main substrate was stored to the
main substrate storage case.

[Drawing 4]lt is a perspective view showing a main substrate and a drawing inhibition component.
[Drawing 5]It is a cross sectional view showing the essential part of a substrate body and a drawing
inhibition component.

[Drawing 6]lt is a cross sectional view showing the composition of the bottom part of a main
substrate, a drawing inhibition component, and the concave part for substrate storage.

[Drawing 7]It is a cross sectional view showing the bottom part of a main substrate when a
substrate body is fixed to a support, a drawing inhibition component, and the concave part for
substrate storage.

[Drawing 8]It is a cross sectional view showing the bottom part of a main substrate when a string's
tip side is connected with separation impossible at a base member, a drawing inhibition component,
and the concave part for substrate storage.

[Drawing 9]It is a cross sectional view showing the mode in which the accommodation part was
formed integrally by the base member.

[Drawing 10]It is a cross sectional view showing a substrate body and a drawing inhibition
component,

[Drawing 11]It is a cross sectional view showing a substrate body and a drawing inhibition
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component,

[Drawing 12]It is a cross sectional view showing a substrate body and a drawing inhibition
component.

[Drawing 13]It is a perspective view showing a main substrate and a drawing inhibition component.
[Drawing 14]It is a cross sectional view showing the bottom part of a main substrate when a
substrate body is fixed to a support, a drawing inhibition component, and the concave part for
substrate storage.

[Explanations of letters or numerals]

[0091]

10 Slot machine

24, 50 main substrates (electronic circuit board)

30a Bottom part (inner surface)

31 ROM (storage medium)

32 Storage—medium dedicated substrate (the 2nd substrate)

32a Terminal (the 2nd connector)

32b Through—hole

34 and 51 Substrate body (the 1st substrate)

34a and 51a Component side (surface)

34b and 51b The 1st hole

34c The 2nd hole

34d and 51c Back surface

35 Connection connector (the 1st connector)

36 Drawing inhibition component

37, 53 base members

38e and 53¢ Edge (locking part)

39 String (insertion component)

39a End face (root)

39b Tip

40 Fixation part

40a Fixation part main part

40b Rib (connecting member)

41, 46, and 55 Projection (tubed part)

43 Locking member (hook)

45 or 38 f Accommodation part

46¢ Slot (locking part)

54 Flection

54a Rising portion

54b Clinch part

[Translation done.]
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FIXED STRUCTURE

[57]JABSTRACT:

PROBLEM TO BE SOLVED: To provide a fixed
structure of a casing suitable for assembly when two
cases are coupled together and for costs.SOLUTION:
First engagement protrusions 40a, 40b have
respective engagement pawls 41a, 41b. The
engagement protrusions 40a, 40b have respective
engagement holes 42a, 42b. Second engagement
protrusions 51a, 51b have respective engagement
pawls 52a, 52b. A circuit board 60 is provided with a
through hole 61. The engagement pawls 41a, 51b are
engaged in the through hole 61. When an upper case 5
is pushed in, inclined faces 54a, 54b are made to abut
against the inclined faces 71, 72 of an engagement
piece 70. As the upper case 5 is further pushed in,
the inclined faces 54a, 54b are pushed by the inclined
faces 71, 72 toward the first engagement protrusions
40a, 40b, and the engagement pawls 52a, 52b enter
the engagement holes 42a, 42b, whereby the first
engagement protrusions 40a, 40b are engaged with
the second engagement protrusions 51a,
51b.COPYRIGHT: (C)2007,JPO&INPIT
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2 x4%x% shows the word which can not be translated:

3.In the drawings, any words are not translated.

CLAIMS

[Claim(s)]

[Claim 1]

A first component by which pair of first engagement protrusion that separated mutually and was
provided was provided while an opening was provided, respectively,

A second component by which pair of second engagement protrusion was provided while opposing
with said first component,

It has the 3rd component with a penetrating port,

While penetrating to the aforementioned penetrating port, carrying out engagement of said pair of
first engagement protrusion to an edge of the aforementioned penetrating port and inserting said
pair of second engagement protrusion between said pair of first engagement protrusion, Fixing
structure fixing said 3rd component between said first component and a second component by
engagement being carried out to an opening of said pair of first engagement protrusion.

[Claim 2]

In the state where said first case and a locking piece integrally formed were provided between said
pair of engagement protrusion, and engagement of said pair of second engagement protrusion was
carried out to the aforementioned opening of said pair of first engagement protrusion, The fixing
structure according to claim 1, wherein the aforementioned locking piece is placed between said pair
of second engagement protrusion.

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2.xx%% shows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[Field of the Invention]

[0001]

The present invention starts electronic devices, such as a notebook computer, and relates to the
fixing structure of three components especially.

[Background of the Invention]

[0002]

Generally, notebook computer *¥** and a notebook type personal computer (a computer is called
hereafter) have a main part and the display part combined with this main part rotatable. Usually, the
housing is formed because body casing and a display part housing combine two cases. For example,
the display part housing has a display mask combined with the display part case where a display
panel is mounted, and this display part case. The combination with a display mask and a display part
case forms the display part housing by fixing a display part case and a display mask with screws,
after combining with a display part case the latch provided by the display mask (see Patent
Document 1).

[Patent document 1] JP,2004-280331,A (the paragraph numbers 0039 and 0049, Fig.6, eight
references)

[Description of the Invention]

[Problem to be solved by the invention]

[0003]

Although it is possible to combine a display mask and a display part case with a Patent document 1
firmly via a screw by the conventional method of a description, In order to require screw clamp work
out of a latch joint process and to require the work which sticks on a screw the shock absorbing
material (rubber etc.) for the impact absorption produced when a display part housing is further
closed to body casing, it is not preferable in respect of the product made from an assembly, and
cost.

Then, an object of the present invention is to provide the product made from an assembly at the
time of combining two cases, and the fixing structure of a housing preferable in respect of cost.
[Means for solving problem]

[0004]

To achieve the above objects, the fixing structure of the present invention, While opposing with the
first component by which the pair of first engagement protrusion that separated mutually and was
provided was provided while the opening was provided, respectively, and a first component, Have the
second component by which pair of second engagement protrusion was provided, and the 3rd
component with a penetrating port, and pair of first engagement protrusion, While penetrating to a
penetrating port, carrying out engagement to the edge of a penetrating port and inserting pair of
second engagement protrusion between pair of first engagement protrusion, the 3rd component is

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 6/5/2014
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fixed between a first component and second component by engagement being carried out to the
opening of pair of first engagement protrusion.

[Effect of the Invention] '

[0005]

According to the present invention, it is possible to provide the product made from an assembly at
the time of combining two cases and the fixing structure of a housing preferable in respect of cost.
[Best Mode of Carrying Out the Invention]

[0006]

Hereafter, with reference to Drawings, it describes in detail about the embodiment of the present
invention. Fig.1 is a perspective view of an electronic device.

[0007]

The notebook computer (electronic device) 1 has the body casing 2 and the display part housing 3
combined with this body casing 2. The body casing 2 has the lower case (first component) 4 and the
upper case (second component) 5 combined with this lower case 4. The palm rest 7 is provided by
all of the upper surfaces 6 of the upper case 5. The keyboard placing part 8 is provided by the upper
surface 6, and the keyboard 9 is mounted on this keyboard placing part 8 freely
attachable/detachable. The pointing device 16 is provided by the approximately center of the palm
rest 7.

[0008]

The display part housing 3 has the display part case 10, and the display mask 11 is combined with
this display part case 10. The display panel (LCD) 13 is built in in the display part housing formed
with the display part case 10 and the display mask 11. The opening 12 for the display mask 11 to
expose the display surface of LCD13 is provided.

[0009]

The pair of bond parts 14a and 14b formed in the concave for combining the display part housing 3
with the rear part of the body casing 2 are provided. The display part housing 3 has the pair of legs
15a and 15b combined with the bond parts 14a and 14b. The display part housing 3 becomes
rotatable to the body casing 2 by the bond parts 14a and 14b and the legs 15a and 15b being
combined by the hinge device which is not illustrated.

[0010]

Fig.2 is an exploded perspective view showing an upper case, a lower case, and a circuit board. The
circuit board (the 3rd component) 60 is built in body casing 2 inside. From the inner surface of the
lower case 4, the bases 4a and 4b project and are formed. The bases 4a and 4b are integrally
formed with the lower case 4. The pair of first engagement protrusion 40a and 40b is further
integrally formed by the inner surface of the lower case 4 with the lower case 4. At the tip of these
1st engagement protrusion 40a and 40b, the engaging pawls 41a and 41b are provided. Furthermore,
the engagement holes 42a and 42b are provided by the engagement protrusion 40a and 40b.
Between the pair of engagement protrusion 40a and 40b, the locking piece 70 is integrally formed
with the lower case. The locking piece 70 is formed on the triangle and has the inclined planes 71
and 72.

[0011]

The penetrating port 61 of the size which can penetrate the pair of engagement protrusion 40a and
40b is provided by the circuit board 60.

[0012]

The bases 5a and 5b are projected and formed in the inner surface of the upper case 5. The bases
5a and 5b are integrally formed with the upper case 5. The pair of second engagement protrusion
51a and 51b is further integrally formed by the inner surface of the upper case 5 with the upper
case 5. At the tip of these 2nd engagement protrusion 51a and 51b, the engaging pawls 52a and 52b
are provided.

[0013]
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Fig.3 is a cross sectional view showing the state before combining an upper case with the lower
case in the state where the circuit board was mounted. Fig.4 is a cross sectional view showing the
state where the upper case, the lower case, and the circuit board were combined.

[0014]

First, as shown in Fig.3, the circuit board 60 is mounted in the lower case 4. It mounts so that the
penetrating port 61 of a circuit board may be made to penetrate the pair of first engagement
protrusion 40a and 40b. The first engagement protrusion 40a and 40b is inserted in the penetrating
port 61 of the circuit board 60 until it abuts the upper surfaces 4c and 4d of the bases 4a and 4b
which the lower surface 60a of the circuit board 60 has projected from the lower case 4 at this time.
Although a graphic display is not carried out, what is necessary is just to arrange a base suitably in
accordance with the size of a circuit board, and it is doubled not only with two but with rigidity and
specification, and should arrange only a required number.

[0015]

If the circuit board 60 is mounted until it abuts the bases 4a and 4b, engagement of the engaging
pawls 41a and 51b of the pair of first engagement protrusion 40a and 40b will be carried out to the
edge of the penetrating port of the circuit board 60. The engagement parts 43a and 43b are
provided by the engaging pawls 41a and 41b, and the circuit board 60 will be reliably mounted in the
lower case 4 by engagement of these engagement parts 43a and 43b being carried out to the edge
of the penetrating port 61. Since the process of fixing a circuit board with a screw will become
unnecessary so that it may be the former if the engaging structure of this penetrating port 60 and
the pair of first engagement protrusion 40a and 40b is united with the size of the circuit board 60
and four angles, near a center, etc. apply it suitably, cost and assembly nature become good.

[0016]

Next, after the circuit board 60 is mounted in the lower case 4, it describes about the method of
combining the upper case 5 with the lower case 4. The engaging pawls 52a and 52b of the pair of
second engagement protrusion 51a and 51b of the upper case 5, It has the inclined planes 53a and
53b which incline toward a way outside the pair of second engagement protrusion 51a and 51b, and
the inclined planes 54a and 54b sloping toward the inner direction of the pair of second engagement
protrusion 51a and 51b. The interval at the tips 55a and 55b which comprise the inclined planes 53a
and 53b and the inclined planes 54a and 54b, respectively is narrower than the interval of pair of
first engagement protrusion 40a40b. Therefore, the inclined planes 53a and 53b enter into the side
to which the first engagement protrusion 40a and 40b opposes mutually. If the upper case 5 is
pushed in, the inclined planes 53a and 53b will push in the upper case 5 in the lower case 4 direction
further in the state of carrying out elastic deformation in the direction which approaches mutually
the first engagement protrusion 40a and 40b.

[0017]

If the upper case 5 is pushed in as shown in Fig.4, the inclined planes 54a and 54b of the second
engagement protrusion 51a and 51b will abut the inclined planes 71 and 72 of the locking piece 70. If
the upper case 5 is pushed in further, the inclined planes 54a and 54b will come to be pushed in the
first engagement protrusion 40a and the direction of 40b by the inclined planes 71 and 72 of the
locking piece 70. Therefore, the engaging pawls 52a and 52b of the second engagement protrusion
51a and 51b enter the engagement holes 42a and 42b of the first engagement protrusion 40a and
40b, and engagement of the first engagement protrusion 40a and 40b and the second engagement
protrusion 51a and 51b is carried out. Since the locking piece 70 furthermore exists between second
engagement protrusion, the engagement of the first engagement protrusion 40a and 40b and the
second engagement protrusion 51a and 51b is not released by preparation. As for the bases 5a and
5b currently provided by upper case 5 inner surface, the upper surface 60b of the circuit board 60 is
abutted. The circuit board 60 is reliably fixed by such composition between the upper case 5 and
the lower case 4.

[0018]
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By composition which was described above, the engagement of the circuit board which is placed the
combination with an upper case and a lower case and an upper case, a lower case, and between
them is easily combinable.

[0019]

Although it described about combination of the upper case, the lower case, and the circuit board in
this embodiment, it may be used, other component parts, for example, hinge device etc., etc., and
may apply to a change of a circuit board at combination of only an upper case and a lower case.
When attaching parts to the inner surface of an upper case or a lower case, it may be made to
combine the separate part for attaching an upper case or a lower case, component parts, and
component parts to an upper case or a lower case. In this case, first engagement protrusion can be
provided to a separate part at an upper case or a lower case, second engagement protrusion can be
earned to a separate part, and it can join together easily like carrying of this enforcement by
providing a penetrating port to component parts.

[0020]

As described above, it is possible to combine each other easily, without using a screw as much as
possible in combination of two or three parts.

[Brief Description of the Drawings]

[0021]

[Drawing 1]The perspective view of an electronic device.

[Drawing 2]The exploded perspective view showing an upper case, a lower case, and a circuit board.
[Drawing 3]The cross sectional view showing the state before combining an upper case with the
lower case in the state where the circuit board was mounted.

[Drawing 4]The cross sectional view showing the state where the upper case, the lower case, and
the circuit board were combined.

[Explanations of letters or numerals]

[0022]

1 — notebook computer (electronic device), 2 —— body casing, 3 — display part housing, 4 —— lower
case (first component), 5 —— an upper case (second component), and 4a and 4b, 5a and 5b —— a base
and 6 — the upper surface and 7 — a palm rest and 8 —— a keyboard placing part —— 9 —— keyboard,
10 — display part case, 11 —— display mask, 13 —— display panel (LCD), Pair of first engagement
protrusion 40a, 40b, 41a, and 41b —— An engaging pawl, 42a, 42b —— Engagement hole, 43a and 43b -
— an engagement part, and 51a and 51b —— pair of second engagement protrusion, and 52a and 52b —
- an engaging pawl, and 53a, 53b, 54a and 54b —- an inclined plane, and 55a and 55b —— a tip and 60
— a circuit board (the 3rd component) and 61 —— a penetrating port and 70 —— a locking piece, and
71 and 72 — an inclined plane

[Translation done.]
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DISASSEMBLABLE MOUNTING STRUCTURE OF ELECTRIC CONNECTION BOX
[67JABSTRACT: -

PROBLEM TO BE SOLVED: To simultaneously
disassemble an electric connection box when the
electric connection box is mainly removed.SOLUTION:
The electric connection box 12 comprises a case
body 22 which is arranged so as to abut on a
mounting base 11, and can accommodate and hold a
circuit board 21, and a lid body 24. The lid body 24
has a locking hole 26 which locks a clip member 14
mounted to a harness 13, and a lid—side mounting
piece 27 which can be mounted to the mounting base
11 by another clip member 15, the case body 22 has a
body—side mounting piece 28 which can be mounted
to the mounting base 11 by still another clip member
16, an outward protrusion 32 is formed at the external
side of the case body 22, a case—fixing claw piece 33
is protrusively arranged at the lid body 24, a claw-
fixing protrusion 35 which can constrain the retreat of
the case—fixing claw piece 33 is protrusively formed
at the mounting base 11, a board lower—part
supporting part 41 and a board—fixing claw piece 42
are protrusively arranged in the case body 22, and a
claw stopper 44 which can regulate the retreat of the
board-fixing claw piece 42 is protrusively arranged in
the lid body 24.COPYRIGHT: (C)2009,JPO&INPIT
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2.xk%x shows the word which can not be translated.

3.In the drawings, any words are not translated.

CLAIMS

[Claim(s)]

[Claim 1]

To an attachment base part, arrange an electric junction box, and this electric junction box is
pressed down by harness cabled along with an attachment base part, and it is the fixing structure of
an electric junction box which carries out a lock and fix by two or more clip components attached to
harness which can be decomposed,

Abutment arrangement is carried out at an attachment base part, and an electric junction box is
provided with a lid by which fitting is carried out freely attachable/detachable to an opening by
which a case body in which housing and holding is possible, and an attachment base part of a case
body were provided by opposite side in a circuit board,

At least, equip the pars intermedia with a locking hole to the aforementioned clip component, and a
lid. A lid equips only the one end part with the lid side installation piece which can be attached to an
attachment base part by the another aforementioned clip component, and a case body equips only
the other end with the main part side installation piece which can be attached to an attachment
base part by the another aforementioned clip component,

A method protruding part of outside which has a claw hole part in a lateral part of a case body is
provided, and a claw piece for case fixing in which insertion locking is possible protrudes on a lid to
a claw hole part, and to it between a claw hole part and a claw piece for case fixing, An interval part
for claw piece evacuation which can evacuate in the direction in which a claw piece for case fixing
releases a locking hold condition is formed, and a protruding part for nail fixing which can restrain
evacuation of a claw piece for case fixing protrudes by being inserted in an attachment base part to
an interval part for claw piece evacuation,

A substrate lower supporting part which can support the lower part of a circuit board inside a case
body is provided, and a claw piece for substrate fixing in which locking holding is possible protrudes
an upper section of a circuit board on an inside of a case body, and it between a case body and a
claw piece for substrate fixing, Fixing structure of an electric junction box, wherein a nail stopper
which can restrict evacuation of a claw piece for substrate fixing protrudes by forming space for
claw piece evacuation which can be evacuated in the direction in which a claw piece for substrate
fixing releases a locking hold condition, and being inserted in an inside of a lid in space for claw
piece evacuation which can be decomposed.

[Translation done.]
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* NOTIGES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2.%x%% shows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[Field of the Invention]

[0001]

This invention relates to the fixing structure of an electric junction box which can be decomposed.
[Background of the Invention]

[0002]

The many electric junction box is attached to vehicles, such as an automobile. What was attached
so that it could demount easily to a vehicle body exists in such an electric junction box (for
example, see Patent Document 1).

[0003]

In the fixing structure of the electric junction box described in this document which can be removed,
as shown in Fig.12 and Fig.13, the electric junction box 2 is arranged to the attachment base part
1.And the connector area 5 attached at the tip of two or more harness 4 is combined, respectively
to two or more connectors 3 provided by this electric junction box 2. Two or more installation
pieces 7 provided by the both ends of the electric junction box 2 are fixed to the engagement hole 8
provided by the attachment base part 1 using the clip component 6 attached to each harness 4.
[0004]

According to such composition, the electric junction box 2 can be fixed to the attachment base part
1 simply and reliably by carrying out insertion locking of the clip component 6 attached to each
harness 4 between two or more installation pieces 7 and the attachment base part 1 which were
provided by the both ends of the electric junction box 2.

[0005]

The electric junction box 2 can be easily demounted from the attachment base part 1 by tension
removing the clip component 6 for each harness 4, or destroying the clip component 6 on the
contrary.

[Patent document 1] Patent No. 3707387

[Description of the Invention]

[Problem to be solved by the invention]

[0006]

However, in the fixing structure of the electric junction box described in the above—mentioned
Patent document 1 which can be removed, Since electric junction box 2 the very thing was not able
to be made to decompose at the time of removal from the attachment base part 1, the work
decomposed by a post process was needed to the demounted electric junction box 2, the part and a
routing counter increased, and there was a problem that disassembling operation took time and time
and effort.

[Means for solving problem]

[0007]
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In order to solve an aforementioned problem, in invention described in Claim 1, To an attachment
base part, arrange an electric junction box, and press down this electric junction box by the harness
cabled along with the attachment base part, and. Are the fixing structure of the electric junction box
which carries out a lock and fix by two or more clip components attached to harness which can be
decomposed, and abutment arrangement is carried out at an attachment base part, and an electric
junction box a circuit board The case body in which housing and holding is possible, Have a lid by
which fitting is carried out to the attachment base part of a case body freely attachable/detachable
to the opening provided by the opposite side, and a lid equips the pars intermedia with the locking
hole to the aforementioned clip component at least, and. A lid equips only the one end part with the
lid side installation piece which can be attached to an attachment base part by the another
aforementioned clip component, A case body equips only the other end with the main part side
installation piece which can be attached to an attachment base part by the another aforementioned
clip component, The method protruding part of outside which has a claw hole part in the lateral part
of a case body is provided, and the claw piece for case fixing in which insertion locking is possible
protrudes on a lid to a claw hole part, and to it between a claw hole part and the claw piece for case
fixing, By forming the interval part for claw piece evacuation which can evacuate in the direction in
which the claw piece for case fixing releases a locking hold condition, and being inserted in an
attachment base part to the interval part for claw piece evacuation, The protruding part for nail
fixing which can restrain evacuation of the claw piece for case fixing protrudes, and inside a case
body, The substrate lower supporting part which can support the lower part of a circuit board is
provided, and the claw piece for substrate fixing in which locking holding is possible protrudes the
upper section of a circuit board on the inside of a case body, and it between a case body and the
claw piece for substrate fixing, It is characterized by the nail stopper which can restrict evacuation
of the claw piece for substrate fixing protruding by forming space for claw piece evacuation which
can be evacuated in the direction in which the claw piece for substrate fixing releases a locking hold
condition, and being inserted in the inside of a lid in space for claw piece evacuation.

[Effect of the Invention]

[0008]

According to invention of Claim 1, the following operation effects can be obtained by the above-
mentioned composition. That is, it becomes simultaneously possible by demounting an electric
junction box from an attachment base part to make an electric junction box disassemble. Since a
decomposition process becomes unnecessary by this, a routing counter is reduced, and
disassembling operation becomes unnecessary and the time and time and effort which disassembling
operation had taken can be omitted.

[Best Mode of Carrying Out the Invention]

[0009]

Hereafter, it describes with an illustrated example about the working example which materialized the
present invention.

[Working example]

[0010]

Fig.1 — Fig.10 show the working example of this invention.

[0011]

First, it describes about composition.

[0012] ,

To vehicles, such as an automobile, it attaches so that an electric junction box can be easily
demounted to a vehicle body.

[0013]

That is, as shown in Fig.1 and Fig.2, the electric junction box 12 is arranged to the attachment base
part 11.And the electric junction box 12 is pressed down by the harness 13 cabled along with the
attachment base part 11. It is made to carry out a lock and fix by two or more clip components 14—
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16 attached to the harness 13. The attachment base part 11 can be used as body strength
components, such as a car body panel and a steering support member, etc. A band part seems for
the clip components 14-16 to have a clip part and a band part integrally, and to bind them to the
harness 13.

[0014]

More specifically, at least, abutment arrangement is carried out at the attachment base part 11, and
the electric junction box 12 is the case body 22 (or) in which housing and holding is possible about
the circuit board 21. ROWAKESU and the attachment base part 11 of the case body 22 are provided
with the lid 24 (or upper case) by which fitting is carried out freely attachable/detachable to the
opening 23 provided by the opposite side.

[0015]

And the lid 24 equips the pars intermedia with the locking hole 26 to the clip component 14 at least.
The lid 24 equips only the one end part with the lid side installation piece 27 which can be attached
to the attachment base part 11 by another clip component 15. The case body 22 equips only the
other end with the main part side installation piece 28 which can be attached to the attachment
base part 11 by another clip component 16. The lid side installation piece 27 attaches the lid 24 to
the attachment base part 11 independently. The main part side installation piece 28 attaches the
case body 22 to the attachment base part 11 independently.

[0016]

The method protruding part 32 of outside which has the claw hole part 31 is provided by the lateral
part of the case body 22. The claw piece 33 for case fixing in which insertion locking in the claw
hole part 31 is possible protrudes on the lid 24. And between the claw hole part 31 and the claw
piece 33 for case fixing, the interval part 34 for claw piece evacuation which can evacuate in the
direction in which the claw piece 33 for case fixing releases a locking hold condition is formed. The
protruding part 35 for nail fixing which can restrain evacuation of the claw piece 33 for case fixing
protrudes on the attachment base part 11 by being inserted in the interval part 34 for claw piece
evacuation. The fixing structure part 36 which can be outside decomposed is constituted by these.
[0017]

In this case, the method protruding part 32 of outside is presenting the plane view **x* U shape
etc. the claw piece 33 for case fixing —— the attachment base part 11 —— substantially —— a surface -
- it is installed towards the direct direction or the path of insertion of the lid 24 to the case body
22. Let the protruding part 35 for nail fixing be the piece of cutting and raising etc. which were
provided by the attachment base part 11. It may be made for the protruding part 35 for nail fixing to
sharpen the tip. The claw piece 33 for case fixing and the protruding part 35 for nail fixing provide
substantially in parallel.

[0018]

Inside the case body 22, the substrate lower supporting part 41 which can support the lower part of
the circuit board 21 is provided separately from the above. The claw piece 42 for substrate fixing
which can locking hold the upper section of the circuit board 21 protrudes on the inside of the case
body 22. And by forming space 43 for claw piece evacuation which can be evacuated in the direction
in which the claw piece 42 for substrate fixing releases a locking hold condition between the case
body 22 and the claw piece 42 for substrate fixing, and being inserted in the inside of the lid 24 in
space 43 for claw piece evacuation, The nail stopper 44 which can restrict evacuation of the claw
piece 42 for substrate fixing protrudes. The fixing structure part 46 which can be inside decomposed
is constituted by these.

[0019]

In this case, it provides substantially in parallel with the claw piece 33 for case fixing, and the
protruding part 35 for nail fixing in the claw piece 42 for substrate fixing, and the nail stopper 44,
[0020]

The position in which the fixing structure part 36 which can be outside decomposed and the fixing
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structure part 46 which can be inside decomposed are substantially the same provides. In this case,
these [ four ] are provided [ near each corner part in the side part of the electric junction box 12 1.
[0021]

Next, it describes about an operation of this working example.

[0022]

When attaching the electric junction box 12 to the attachment base part 11, the electric junction
box 12 is assembled as follows first.

[0023]

Accommodate the circuit board 21 in the inside of the case body 22, and the lower part of the
circuit board 21 is made to support with the substrate lower supporting part 41, and the upper
section of the circuit board 21 is made to lock with the claw piece 42 for substrate fixing.

[0024]

Next, the lid 24 is attached to the opening 23 provided by the opposite side in the attachment base
part 11 of the case body 22.

[0025]

At this time, by fitting the nail stopper 44 which protruded on the inside of the lid 24 over space 43
for claw piece evacuation formed between the case body 22 and the claw piece 42 for substrate
fixing, evacuation of the claw piece 42 for substrate fixing is restricted, and the claw piece 42 for
substrate fixing is locked in a locking state. Thereby, the circuit board 21 is held reliably at the case
body 22.

[0026]

Insertion locking of the claw piece 33 for case fixing which protruded on the claw hole part 31 of the
method protruding part 32 of outside provided by the lateral part of the case body 22 from the lid 24
is carried out.

[0027]

Thus, abutment arrangement of the assembled electric junction box 12 is carried out at the position
of the attachment base part 11.

[0028]

At this time, by inserting the protruding part 35 for nail fixing which protruded on the attachment
base part 11 in the interval part 34 for claw piece evacuation formed between the claw hole part 31
and the claw piece 33 for case fixing, evacuation of the claw piece 33 for case fixing is restrained,
and the claw piece 33 for case fixing is locked in a locking hold condition. Thereby, the case body 22
and the lid 24 are fixed reliably. The electric junction box 12 will be in the state where the part was
restrained by the attachment base part 11.

[0029]

And the electric junction box 12 is pressed down from a top by the harness 13 cabled along with the
attachment base part 11.

[0030] ~

At this time, a lock and fix is performed by two or more clip components 14~16 attached to the
harness 13. Namely, to the locking hole 26 provided by the pars intermedia of the lid 24, carry out
insertion locking of the clip component 14, and. The main part side installation piece 28 which
attached to the attachment base part 11 the lid side installation piece 27 provided by only the one
end part of the lid 24 by another clip component 15, and was provided by only the other end of the
case body 22 is attached to the attachment base part 11 by another clip component 16.

[0031]

As shown in Fig.1 and Fig.2, the electric junction box 12 is reliably attached to the attachment base
part 11 by the above.

[0032]

And contrary to the above, when demounting the electric junction box 12 from the attachment base
part 11, as shown in Fig.3 and Fig.4.The clip component 14 to which tension has attached the lid
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side installation piece 27 for the end side of the harness 13 upwards at the attachment base part
11, for example is removed, or the clip component 14 is destroyed.

[0033]

Then, since the fixed state of the one end part of the electric junction box 12 and the attachment
base part 11 is released, the one end part of the electric junction box 12 will be in the state where it
floated slightly from the attachment base part 11.

[0034]

Then, if it continues pulling the harness 13 upwards, since it is connected in the locking hole 26 and
the clip component 14 of pars intermedia of the lid 24, the harness 13 will be aslant lifted so that it
may rotate around the center of the main part side installation piece 28 of the other end, as the
electric junction box 12 is shown in Fig.5 and Fig.6.

[0035]

Since the protruding part 35 for nail fixing which protruded from the attachment base part 11 is
drawn out from the interval part 34 for claw piece evacuation formed between the claw hole part 31
and the claw piece 33 for case fixing at this time, evacuation of the claw piece 33 for case fixing is
attained, and release of a locking hold condition of the claw piece 33 for case fixing is attained. As
for this, the fixed state of the case body 22 and the lid 24 is also can be canceled.

[0036]

Since the angle of fall of the electric junction box 12 will become largely if it continues pulling the
end side of the harness 13 upwards, As shown in Fig.7 and Fig.8, the influence of the case body 22
to the lid 24, weight of the circuit board 21, etc. becomes largely, the fixed state of the case body
22 and the lid 24 is released, and the case body 22 and the lid 24 are separated.

[0037]

Thus, since the nail stopper 44 which protruded on the inside of the lid 24 will be further drawn out
from space 43 for claw piece evacuation formed between the case body 22 and the claw piece 42
for substrate fixing if the case body 22 and the lid 24 are separated, As shown in Fig.9 and Fig.10,
evacuation of the claw piece 42 for substrate fixing is attained, and release of a locking state of the
claw piece 42 for substrate fixing is attained.Thereby, the locking state of the circuit board 21 by
the case body 22 is released, and the circuit board 21 is separated from the case body 22.

[0038]

If the harness 13 is pulled upwards, finally the clip component 16 which has attached the main part
side installation piece 28 to the attachment base part 11 will separate, or the clip component 16 will
be destroyed.

[0039]

Then, since the fixed state of the other end of the electric junction box 12 and the attachment base
part 11 is released, the electric junction box 12 is completely demounted from the attachment base
part 11.

[0040]

At this time, the circuit board 21 and the case body 22 are independent to the attachment base part
11 and the harness 13, respectively. And since the clip component 14 separates or the clip
component 14 is destroyed by pulling the lid 24 by hand etc. since only the lid 24 will be in the state
where it is connected with the harness 13 by the clip component 14, the lid 24 will be separated
from the harness 13.

[0041]

The electric junction box 12 is completely disassembled by the above. It may be made to remove
the harness 13 from the main part side installation piece 28 side.

The claw piece [ in the above—mentioned working example 1 42 for substrate fixing which can locking
hold the upper section of the circuit board 21 inside the case body 22, When forming substantially in
parallel with the claw piece 33 for case fixing, and the protruding part 35 for nail fixing and inserting
the circuit board 21 in the case body 22, have structure engaged by sagging the claw piece 42 for
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substrate fixing (carrying out elastic deformation), but. As shown in Fig.13, make the claw piece 42b
for substrate fixing incline toward the outside of a case body, and it is formed, By attaching the
circuit board 21, without the circuit board 21 sagging the claw piece 42 for substrate fixing, when

[ to the case body 22 ] attaching, and fitting the nail stopper 44 by the side of the lid 24 over space
43 for claw piece evacuation after that, The claw piece 42b for substrate fixing may be moved to
the circuit-board position, and an engagement state may be made to lock.

[0042]

Thus, according to this working example, arrange the electric junction box 12 to the attachment
base part 11, and press down the electric junction box 12 by the harness 13 cabled along with the
attachment base part 11, and. Are the fixing structure of the electric junction box which carries out
a lock and fix by two or more clip components 14—16 attached to the harness 13 which can be
decomposed, and abutment arrangement is carried out at the attachment base part 11, and the
electric junction box 12 the circuit board 21 The case body 22 in which housing and holding is
possible, Have the lid 24 by which fitting is carried out freely attachable/detachable to the opening
23 provided by the opposite side in the attachment base part 11 of the case body 22, and the lid 24
equips the pars intermedia with the locking hole 26 to the clip component 14 at least, and. The lid 24
equips only the one end part with the lid side installation piece 27 which can be attached to the
attachment base part 11 by another clip component 15, The case body 22 equips only the other end
with the main part side installation piece 28 which can be attached to the attachment base part 11
by another clip component 16, The method protruding part 32 of outside which has the claw hole
part 31 in the lateral part of the case body 22 is provided, and the claw piece 33 for case fixing in
which insertion locking is possible protrudes on the lid 24 to the claw hole part 31, and to it between
the claw hole part 31 and the claw piece 33 for case fixing, By forming the interval part 34 for claw
piece evacuation which can evacuate in the direction in which the claw piece 33 for case fixing
releases a locking hold condition, and being inserted in the attachment base part 11 to the interval
part 34 for claw piece evacuation, The protruding part 35 for nail fixing which can restrain
evacuation of the claw piece 33 for case fixing protrudes, The substrate lower supporting part 41
which can support the lower part of the circuit board 21 inside the case body 22 is provided, The
claw piece 42 for substrate fixing in which locking holding is possible protrudes the upper section of
the circuit board 21 on the inside of the case body 22, and it between the case body 22 and the
claw piece 42 for substrate fixing, By forming space 43 for claw piece evacuation which can be
evacuated in the direction in which the claw piece 42 for substrate fixing releases a locking hold
condition, and being inserted in the inside of the lid 24 in space 43 for claw piece evacuation, When
the nail stopper 44 which can restrict evacuation of the claw piece 42 for substrate fixing protruded,
the following operation effects can be obtained.

[0043]

That is, it becomes simultaneously possible by demounting the electric junction box 12 from the
attachment base part 11 to make the electric junction box 12 disassemble. Since a decomposition
process becomes unnecessary by this, a routing counter is reduced, and disassembling operation
becomes unnecessary and the time and time and effort which disassembling operation had taken
can be omitted.

[0044]

As mentioned above, since an working example is that over which it passes only to illustration of
this invention, even if this invention has change etc. of a design of the range which is not limited
only to the composition of an working example and does not deviate from the summary of this
invention, of course [ although the working example of this invention has been explained in full detail
with Drawings ], it is contained in this invention. In particular when two or more composition is
included in each working example for example, even if there is no description, of course, the possible
combination of these composition is included. In particular when two or more working examples and
modifications are shown, even if there is no description, of course, the possible thing of the
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combination of the composition over these is contained. Especially about the composition currently
drawn on Drawings, even if there is no description, of course, it is contained.
[Brief Description of the Drawings]

[0045]

[Drawing 1]It is a perspective view of the fixing state of the fixing structure of the electric junction
box concerning the working example of the present invention which can be decomposed.
[Drawing 2]t is a cross sectional view of Fig.2.

[Drawing 3]t is a perspective view showing a removal process.

[Drawing 4lIt is a cross sectional view of Fig.3.

[Drawing 5]It is a perspective view showing a subsequent removal process in Fig.3.
[Drawing 6]It is a cross sectional view of Fig.o.

[Drawing 7]It is a perspective view showing a subsequent removal process in Fig.b.
[Drawing 8]t is a cross sectional view of Fig.7.

[Drawing 9]It is a perspective view showing a subsequent removal process in Fig.7.
[Drawing 10]lt is a cross sectional view of Fig.9.

[Drawing 11]It is a modification of the present invention.

[Drawing 12]It is an exploded perspective view of the fixing structure of the electric junction box
concerning a conventional example which can be decomposed.

[Drawing 13]lt is a sectional side elevation of Fig.12.

[Explanations of letters or numerals]

[0046]

11 Attachment base part

12 Electric junction box

13 Harness

14 Clip component

15 Clip component

16 Clip component

21 Circuit board

22 Case body

23 Opening

24 Lid

26 Locking hole

27 Lid side installation piece

28 Main part side installation piece

31 Claw hole part

32 Method protruding part of outside

33 The claw piece for case fixing

34 The interval part for claw piece evacuation

35 The protruding part for nail fixing

41 Substrate lower supporting part

42 The claw piece for substrate fixing

43 Space for claw piece evacuation

44 Nail stopper

[Translation done.]
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UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/724,001 12/21/2012 Yoshimasa Sano 40411-002077/US
CONFIRMATION NO. 5472
27572 PUBLICATION NOTICE
HARNESS, DICKEY & PIERCE, P.L.C.
P.0. BOX 828 IO A AR
000000062382

BLOOMFIELD HILLS, MI 48303

Title:ELECTRONIC DEVICE

Publication No.US-2013-0170160-A1
Publication Date:07/04/2013

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
13/724,001 12/21/2012 2811 1260 4041J-002077/US 6 1
CONFIRMATION NO. 5472
27572 FILING RECEIPT
HARNESS, DICKEY & PIERCE, P.L.C.
P.0. BOX 828 IR AL AL
000000058806855

BLOOMFIELD HILLS, MI 48303
Date Mailed: 01/28/2013

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Yoshimasa Sano, Anjo-city, JAPAN;
Applicant(s)

Denso Corporation, Kariya-city, JAPAN
Assignment For Published Patent Application

DENSO CORPORATION, Kariya-city, JAPAN

Power of Attorney: The patent practitioners associated with Customer Number 27572

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
JAPAN 2011-287974 12/28/2011

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 01/22/2013
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/724,001

Projected Publication Date: 07/04/2013
Non-Publication Request: No

Early Publication Request: No
Title

ELECTRONIC DEVICE
Preliminary Class
257

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.
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Docket No. 4041J-002077/US

ELECTRONIC DEVICE

CROSS REFERENCE TO RELATED APPLICATION
» This application is based on Japanes,e'Patent Application No. 2011-287974 filed on
December 28, 2011, the contents of which are incorporated herein by reference in its

entirety.

TECHNICAL FIELD
The present disclosure relates to an electronic device in which a circuit substrate is

accommodated in a case.

BACKGROUND
Conventionally, a circuit substrate-accommodated in a case is fixed to a vehicle for

.protecting an attachment element on the circuit substrate. JP-A-2011-166048 and

JP-A-2005-317692 describe a structure without using a fastener such as screw, 50 as to
reduce a cost when the circuit substrate is fixed to the case. o

The above structure basically includes a top case and a bottom case. The circuit
substrate is inserted between the top case and the bottom case. A force for holding the
circuit substrate is affected by an engagement state between the top case and the bottom
case, and thereby the circuit substrate may be loosely received in the top case and the
bottom case. Since the circuit substrate cannot be strongly received, one of the top case
and the bottom case may be readily apart from the other one by an external force. Thus, a
displacement may be caused, and the circuit substrate and the element may be affected by
an oscillation applied to the cases for a long time.

Further, an acceleration sensor or a gyro sensor may be attached to the circuit
substrate. For example, an acceleration sensor for two directions is attached to an airbag
electronic control unit (airbag ECU). Since the sensor on the circuit substrate is for
measuring parameters relative to movement applied to the vehicle, a no-displacement state
is necessary to be maintained between the substrate and the cases. When the
displacement occurs, the sensor cannot correctly measure the parameters, and an
abndrmality such as an erroneous detection may be caused. For example, a security
device may activate when the éecurity device should not be activated.
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SUMMARY

It is’an object of the present disclosure to provide an electronic device, in which a
circuit substrate is fixable without using a fastener such as screw, while a displacement of
the circuit substrate can be prevented.

According to an aspect of the present disclosure, an electronic device includes a
circuit substrate, a bottom case, and a top case. The circuit substrate is provided with an
electronic circuit. The bottom case has an opening portion at a top side, and the bottom |
case receives and holds the circuit substrate. The top case has an opening portion at a
bottom side, and is attached to the bottom case from the top side of the bottom case. The
circuit substrate has a plurality of slits penetrating through the circuit-éubstrate. The
bottom case has a groove portion positioned at an inside surface of the bottom case such
that edge portions of the circuit substrate are slidable and inserted into the groove portion.
Besides, a pltjrality of pin-shaped protrusion portions is provided in the bottom case to be
snib-fitted with the top case, and each protrusion portion has a plurality of locking portions
at a tip end portion. Each protrusion portion elastically biases the circuit substrate toward
the top side of the bottom case and presses the circuit substrate to a top surface of the

~groove portion by locking the locking portions to the circuit substrate after the locking

portions are respectively inserted into the slits.

As described above, the circuit substrate is slidable in the groove portion of the
bottom case, and the locking portions of the protrusion portions are respectively inserted
into the slits. Because the locking portions elastically bias the circuit substrate toward the
top side of the bottom case and press the circuit substrate to the top surface of the groove
portion, the circuit substrate can be fixed without using a fastener such as screw.

BRIEF DESCRIPTION OF THE DRAWINGS
The above and other objects and advantages of the present disclosure will be more
readily apparent from the following detailed description made with reference to the
accompanying drawings. In the drawings:
Fig. 1A is a cross-sectional view showing an assembling state of an electronic device,
and Fig. 1B is a cross-sectional view showing th‘e electronic device after being assembled,
which are taken along the line I-I in Fig. 2 according to a first embodiment of the present

‘disclosure;

Fig. 2 is a top view showing a top case of the electronic device according to the first

9.
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embodiment;

Fig. 3 is a top view showing a bottom case and a circuit substrate of the electronic
device according to the first embodiment;

Figs. 4A and 4B are enlarged views showing a tip end portion of a pfotrusion portion
according to the first embodiment and another embodiment;

Fig. 5A is a cross-sectional view showing an assembling state of the electronic
device, Fig. 5B is a cross-sectional view showing another assembling state of the electronic
device, Fig. 5C is an enlarged view showing the protrusion portion and a guide portion in
another assembling state of the electronic device, and Fig. 5D is an enlarged view éhowing
the protrusion portion and the guide portion after the electronic device being assembled,
according to the first embodiment; and

Fig. 6A is a cross-sectional view showing an assembling state of an electronic device,
and Fig. 6B is a cross-sectional view showing the electronic device after being assembled,

according to a second embodiment of the present disclosure.

DETAILED DESCRIPTION

Embodiments of the present disclosure will be described. In the embodiments, a
part that corresponds to a matter described in a preceding embodiment may be assigned
with the same reference numeral, and redundant explanation for the part may be omitted.
When only a part of a configuration is described in an embodiment, another preceding
embodiment may be applied to the other parts of the configuration. The parts may be
combined even if it is not explicitly described that the parts can be combined. The
embodiments may be partially combined even if it is not explicitly described that the
embodiments can be combined, provided there is no harm in the combination.

Hereafter, an electronic device 1 according to embodiments of the present
disclosure will be described with reference to the drawings.

(First embodiment) 4
"Figs. 1A and 1B are cross-sectional views of the electronic device 1 taken along I-I in

~Fig. 2. Fig. 1A is a cross-sectional view showing an assembling state of the electronic

device 1, and Fig. 1B is a cross-sectional view showing the electronic device 1 after being
assembled, according to a first embodiment of the present disclosure '
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As shown in Figs. 1A and 1B, the electronic device 1 includes a top case 2, a circuit
substrate 3, and a bottom case 4. Both the top case 2 and the bottom case 4 are made of
resin such as polypropylene (PP).

The top case 2 includes four leg portions 5, a plurality of guide portions 6, and a
plurality of engagement portions 7. The leg portions 5 are for fixing the whole electronic
device 1, as shown in Fig. 2. Each guide portion 6 is U-shaped so as to guide a protruSion
portion 12. Each engagement portion 7 engages with a hook 13 of the bottom case 4 when
the top case 2 is assembled to the bottom case 4. |

The circuit substrate 3 is a printed-circuit substrate board mounted with a circuit
element and a connector 8, and is held in the bottom case 4. The circuit element may be
an electronic circuit (not shown). The connector 8 is for connecting to the exterior. Four
slits 9 are provided in the circuit substrate 3 to fix the circuit substrate 3 to the top case 2.

The bottom case 4 includes a groove portion 10, four protrusion portions 12 and six
hooks 13, for example. The groove portion 10 is brovided such that the circuit substrate 3
is ‘slidable in the groove portion 10. Four locking portions 11 are provided at a tip end
portion of each protrusion portion 12. As shown in Fig. 3, the locking portions 11 look like
squares viewed from top. In the example of Fig. 4A, each locking portion 11 is shaped to
expand outside of a surface of the protrusion portion 12 in accordance with increase in
distance from the tip of the protrusion portion 12. In this case, the thickness of the locking
portion 11 may be set approximately in uniform. While the locking portions 11 are
respectively passed through the slits 9, the locking portions 11 are diameter-reduced to pass
through the slits 9 by an elastiéity of resinous protrusion portion 12 including the locking
portions 11, and then return the original shape after being passed through the slits 9. The
locking portions 11 are configured to have a snib-shape so as to be prevented from being
taken out from the slits 9 after being passed through the slits 9.

An assembling method of the electronic device 1 according to the first embodiment
will be described.

The circuit substrate 3 is slid in and inserted into the groove portion 10 of the
bottom case 4. Fig. 3 is a top view showing an assembling state where the circuit substrate
3 is completely inserted into the bottom case 4.  As shown in Fig. 3, the protrusion portions
12 of the bottom case 4 are provided at positions corresponding to the slits 9 of the circuit

substrate 3.
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The circuit substrate 3 is set by using jigs (not shown) contacting a bottom surface
of the bottom case 4 with a small area. A bottom end portion of the top case 2 may be
lower than a bottom surface of the bottom case 4 as in the assembling state of Fig. 5C, or
the leg portions 5 may be positioned lower than the bottom end portion of the top case 2.
Thus, the jigs are used for pressing the top case 2 sufficiently to the bottom case 4, and for
preventing interference between the leg portions 5, the top case 2, and a work table.

The top case 2 is covered and pressed from a top side of the bottom case 4. As
shown in Fig. 5A, the hooks 13 and a bottom portion 14 of the top case 2 are deformed and
bent by the elasticity of resin so that the bottom case 4 can be inserted into the top case 2.
The bottom portion 14 is provided to correspond to the hook 13. The tip end portion of the
protrusion portion 12 is guided along the guide portion 6 and is bent to a direction opposite
to a protruding direction of the protrusion portion 12. The guide portion 6 is provided in
the top case 2 such that an inside surface of the guide portion 6 is U-shaped. The locking
portions 11 expand like an umbrella, before being passed through the slits 9.

As shown in Fig. 5B, when the top case 2 is further pressed and lowered, the locking
portions 11 are deformed such that a projected area of each locking portion 11 projected in
a moving direction decreases. That is, the locking portions 11 are deformed and
contracted like an umbrella. In this case, the locking portions 11 can be passed through
the slits 9.

As shown in Fig. 5C, after the locking portions 11 of the protrusion portion 12 are
completely passed through the slit 9, each Iocking portion 11 returns its original shape. 1In
this case, a base surface 12a of the protrusion portion 12 of the bottom case 4 contacts the
top case 2 and thereby the top case 2 cannot be lowered any more. Further, because the
hook 13 is inserted into the engagement portion 7, the deformation (bending) of the hook
13 and the bottom portion 14 is disappeared. 1t is readily to confirm by a sound or a shock
transmitted to a hand that the six hooks 13 are respectively inserted into the engagement
portions 7 of the top casé 2. It may also be confirmed from appearance of whether the
bending is disappeared.

Because the tip end portion of the protrusion portion 12 varies much when the
protrusion portion 12 is guided along the guide portion 6, the guide portion 6 are set to have
a sufficient margin so that the protrusion portion 12 can U-turn.  Fig. 5C is a cross-sectional
view showing an assembling state where the top case 2 is pressed to the lowest position.
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In the assembling state of Fig. 5C, the engagement portion 7 of the top case 2 and the hook
13 of the bottom case 4 are not fitted to each other.

When the pressure is disappeared, the protrusion portion 12 tends to return its
original shape by the elasticity of resin. A returning force of the protrusion portion 12
applies to the circuit substrate 3 toward the top side of the top case 2 by the locking portions
11. As shown in Fig. 5D, the circuit substrate 3 contacts a top surface 10a of the groove
portion 10, and a space is generated between the circuit substrate 3 and a bottom surface
10b of the groove portion 10. Because of the returning force, the hook 13 is fitted to the
engagement portion 7 such that the top case 2 cannot be readily taken out_frcm the bottom -
case 4. '

The circuit substrate 3 will always be pressed to the groove portion 10 by the
elasticity of the protrusion portion 12.  Thus, the circuit substrate 3 can be fixed without
usihg fastener such as screw, and can be received in the bottom case 4 without a moving.

According to the first embodiment, the electronic device 1 includes the circuit
substrate 3, the bottonﬁ case 4, and the top case 2. The circuit substrate 3 is prbvided with
an electronic cAircuit.' The bottom case 4 has an opening portion at a top side, and the
bottom case 4 receives and holds the circuit substrate 3. The top case 2 has an opening
portion at a bottom side, and is attached to the bottom case 4 from the top side of the
bottom case 4. The circuit substrate 3 has the slits 9 penetrating through the circuit
substrate 3. The bottom case 4 has a groove portion 10 positioned at the inside surface of
the bottom case 4 such that edge portions of the circuit substrate 3 are slidable and inserted
into the groove portion 10. Besides, the pin-shaped protrusion portions 12 are provided in
the bottom case 4 to be snib-fitted with the top case 2, and each protrusion portion 12 has
a plurality of the locking portions 11 at the tip end portion. Each protrusion porfion 12
elastically biases the ciréuit substrate 3 toward the top side of the bottom case 4 and
presses the circuit substrate 3 to the top surface 10a of the groove portion 10 by locking the
locking portions 11 to the circuit substrate 3 after the locking portions 11 are respectively
inserted into the slits 9.

As described above, the circuit substrate 3 is slidable in the groove portion 10 of the
bottom case 4, and the locking portions 11 of the protrusion portions 12 are respectively
inserted into the slits 9. Because the locking portions 11 elastically bias the circuit
substrate 3 toward the top side of the bottom case 4 and pvre‘ss the circuit substrate 3 to the
top surface 10a of the groove portion 10, the circuit substrate 3 can be fixed without using a

-6-
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fastener such as screw. In addition, the circuit substrate 3 is protected by fhe top case 2
and the bottom case 4. The locking portions 11 may be respectively inserted into the slits
9 by using fingers.

The top case 2 may further have a plurality of guide portions 6 provided such that
the inside surface of each guide portion 6 is U-shaped. The protrusion portion 12 is
protruded toward the top side of the bottom case 4. When the top case 2 is assembled to
the bottom case 4, a configuration in which the locking portions 11 are inserted into the slits
9 may be achieved by guiding and turning the locking portions 11 along the guide portions 6
to the direction opposite to the protruding direction of the protrusion portions 12 to head for
the slits 9. Thus, the electronic device 1 can be assembled for a small assembling hours.

(Second embodiment)

According to a second embodiment, protrusion portions 12 are provided differently
from the protrusion portions 1% in the first embodiment, as shown in Figs. 6A and 6B. '
Specifically, the tip end portidh of the protrusion portion 12 is positionéd at a direct top side
of the slit 9 and heads for a bottom side of the bottom case 4. Besides, the guide portion 6
of the top case 2 is also different from the shape of the guide portion 6 in the first
embodiment. As shown in Figs. 6A andAGB, a bottom surface of the guide portion 6
declines from a base part 6a of the guide portion 6 to an inner side surface 6b of the guide
portion 6. Except for the protrusion portion 12 and the guide portion 6, other parts of the

~ electronic device 1 according to the second embodiment may be the same as the parts of

the electronic device 1 according to the first embodiment.

When the top case 2 is pressed toward the bottom side of the bottom case 4, the
guide portions 6 guide the protrusion portions 12 to head for the slits 9 such that the
protrusion portions 12 are respectively inserted into the slits 9. As shown in Fig. 6B, when
the top case 2 is completely assembled to the bottom case 4, the locking portions 11 of the
protrusion portions 12 press the circuit substrate 3 to the top surface 10a of the groove
portion 10. The hooks 13 are engaged with the engagement portions 7 such that the top
case 2 cannot be readily taken out from the bottom case 4.

The circuit substrate 3 will always be pressed to the groove portion 10 by the
elasticity of the protrusion portion 12. Thus, the circuit substrate 3 can be fixed without
using fastener such as screw, and can be received in the bottom case 4 without a moving.
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According to the second embodiment, the bottom surface of the guide portion 6
declines from the base part 6a of the guide portion 6 to the inner side surface 6b of the
guide portion 6. The protrusion portion 12 is provided in thé bottom case 4 such that the
tip end portion is positioned at the direct top side of the slit 9 and heads for the slit 9.
When the top case 2 is assembled to the bottom case 4, the locking portions 11 are inserted
into the slit 9 because the protrusion portion 12 is pressed toward the bottom side of the
bottom case 4 along the guide portion 6.

Then, the circuit substrate 3 and the top case 2 can be fitted to each other by
pressing the top case 2 to the bottom case 4.

Such changes and modifications are to be understood as being within the scope of
the present disclosure as defined by the appended claims.

The protrusion portion 12 may be inserted into the slit 9 by a finger after the circuit
substrate 3 is slid in the bottom case 4. In this case, the top case 2 may be provided to
protect the circuit substrate 3 without a structure having a member such as the guide
portion 6. Thus, the processing cost of die and mold for injection molding can be reduced.

As shown in Fig. 4B, the locking portions 11 may be provided in a manner that one
locking portion 11 is placed at a side surface of the protrusion portion 12. Alternatively, the
locking portions 11 may be provided in a manner that two locking portions 11 are
respectively placed at two opposing side surfaces of the prof:rusion portion 12.

The material of the top case 2 and the bottom case 4 is not limited to the PP.  Other
resin may be used, such as polybutylene terephthalate (PBT), polyethylene-telephthalate
(PET), polycarbonate (PC), ABS resin, or polymer alloy. The resin may be conductive grade,
or may include filling material such as glass fiber or carbon fiber. Further, the material of
the top case 2 and the bottom case 4 may be different from each other.

According tb a first aspect of the present disclosure, an electronic device includes a
circuit substrate, a bottom case, and a top case. The circuit substrate is provided with an
electronic circuit. The bottom case has an opening portion at a top side, and the bottom
case receives and holds the circuit substrate. The top case has an opening portion at a
bottom side, and is attached to the bottom case from the top side of the bottom case. The
circuit substrate has a plurality of slits penetrating through the circuit substrate. The
bottom case has a groove portion positioned at an inside surface of the bottom case such
that edge portions of the circuit substrate are slidable and inserted into the groove portion.
Besides, a plurality of pin-shaped protrusion portions is provided in the bottom case to be

8.
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snib-fitted with the top case, and each protrusion portion has a plurality of locking portions-
at a tip end portion. Each protrusion portion elastically biases the circuit substrate toward

~ the top side of the bottom case and presses the circuit substrate to a top surface of the

grbove portion by locking the locking portions to the circuit substrate after the locking
portions are respectively inserted into the slits.

As described above, the circuit substrate is slidable in the groove portion of the
bottom case, and the locking portions of the protrusion portions are respectively inserted
into the slits. Because the locking portions elastically bias the circuit substrate toward the |
top side of the bottom case and press the circuit substrate to the top surface of the groove
portion, the circuit substrate can be fixed without using a fastener such as screw.

According to a second aspect of the present disclosure, a bottom end portion of the
top case may include a plurality of leg portions for attaching the electronic device to a
subject. The top case may be positioned to cover the bottom case.

Thus, the bottom case receiving and holding the circuit substiate can be assembled
to the whole electronic device without contacting an assembling surface.

According to a third aspect of the present disclosure, the protrusion portion may be
provided to protrude toward one of the top. side and the bottom side of the bottom case.
In this case, the protrusion portion can be inserted into the slit by a finger or a tool, and the
circuit substrate can be readily fixed to the bottom case without a fastener such as screw.

According to a fourth aspect of the present disclosuré, the top case may further
have a plurality of guide portions provided such that the inside surface of each guide portion
is U-shaped. The protrusion portion may be protruded toward the top side of the bottom

case. The locking portions may be respectively guided along the guide portions and bent

to the direction opposite to the protruding direction of the protrusion portions to.head for
the slits, and may be respectively inserted into the slits, when the top case is assembled to
the bottom case. Thus, the electronic device can be assembled for a small assembling

hours.
According to a fifth aspect of the present disclosure, the bottom surface of the guide

portion may decline from a base part of the guide portion to an inner side surface of the

guide portion. The protrusion portion may be provided in the bottom case such that the tip
end portion is positioned at the top side of the slit and heads for a bottom side of the bottom
case. The locking portions are respectively inserted into the slits due to the protrusion
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portions pressed toward the bottom side of the bottom case along the guide portions, when

the top case is assembled to the bottom case.

According to a sixth aspect of the present disclosure, the circuit substrate may be
provided with an acceleration sensor or a gyro sensor. In this case, the electronic device
may be used as an airbag ECU, a sensor substrate, or an electronic stability control ECU
(ESC ECU). |

Whilé the present disclosure has been described with reference to the embodiments
thereof, it is to be understood that the disclosure is not limited to the embodiments and
constructions. The present disclosure is intended to cover various modification and
equivalent arrangements. In addition, while the various combinations and configurations,
which are preferred, other combinations and configurations, including more, less or only a

single element, are also within the spirit and stope of the present disclosure.

.10-



What is claimed is:
1. An electronic device comprising:

a circuit substrate provided with an electronic circuit;

a bottom case that has an opening portion at a top side, and receives and holds the
circuit substrate; and

a top case that has an opening portion at a bottom side, and is attached to the
bottom case from the top side of the bottom case, wherein

the circuit substrate has a plurality of slits penetrating through the circuit substrate,

the bottom case has a groove portion positioned at an inside surface of the bottom
case such that edge portions of the circuit substrate are slidable and inserted into the
groove portion, and ‘

the bottom case is provided with a plurality of pin-shaped protrusion portions, each
protrusion portion has a plurality of locking portions at a tip end portion, and each
protrusion portion elastically biases the circuit substrate toward the top side of the bottom
case and presses the circuit substrate to a top surface of the groove portion by locking the
locking portions to the circuit substrate after the locking portions are respectively inserted
into the slits.

2. The electronic device according to claim 1, wherein .
a bottom end portion of the to'p case includes a plurality of leg portions for attaching
the electronic device to a subject, and ’ |
the top case is positioned to cover the bottom case.

3. The electronic device according to claim 1, wherein
the protrusion portion is provided to protrude toward one of the top side and the

bottom side of the bottom case.

4, The electronic device according to claim 1, further comprising
a plurality of guide portions provided in the top case such that an inside surface of

each guide portion is U-shaped, wherein:
the protrusion portion is provided to protrude toward the top side of the bottom

case, and

-11-



the locking portions are respectively guided along the guide portions and bent to a
direction opposite to a.protruding direction of the protrusion portions to head for the slits,
and are respectively inserted into the slits, when the top case is assembled to the bottom

case.

5. The electronic device according to claim 1, further comprising

a plurality of guide portions provided such that a bottom surface of each guide
portion declines from a base part of the guide portion to an inner side surface of the guide
portion, wherein ’

the protrusion portion is provided in the bottom case such that the tip end portion.is
positioned at a direct top side of the slit and heads for a bottom side of the bottom case, and
the locking portions are respectively inserted into the slits of the circuit substrate due to the
protrusion portions pressed toward the bottom side of the bottom case along the guide
portions, when the top case is assembled to the bottom case.

6. The elettronic device according to claim 1, wherein
the circuit substrate is provided with an acceleration sensor or a gyro sensor.

.19-
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ABSTRACT OF THE DISCLOSURE

An electronic device includes a circuit substrate, a bottom case, and a top case.
The circuit substrate has a plurality of slits penetrating therethrough. The bottom case has
a groove portion positioned at an inside surface of the bottom case such that edge portions
of the circuit substrate are slidable and inserted into the groove portion. Besides, a
plurality of pin-shaped protrusion portions is provided in the bottom case to be snib-fitted
with the top case, and each pfotrusion portion has a plurality of locking portions at a tip end
portion. Each protrusion portion elastically biases the circuit substrate toward the top side
of the bottom case and presses the circuit substrate to a top surface of the groove portion
by locking the locking portions to the circuit substrate after the locking portions are

respectively inserted into the slits.

18-
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account a fee in the amount of $180.00 as required by 37 C.F.R. § 1.17(p).
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1.113, a Notice of Allowance under 37 C.F.R. § 1.311, or an action that
otherwise closes prosecution.

1. [] No certification; therefore, a fee in the amount of $180.00 is required
by 37 C.F.R. § 1.17(p).

2. [] See the certification below. No fee is required.
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VI.

VII.

C.[]37 C.F.R. § 1.97(d):
after the mailing date of either a Final Office Action under 37 C.F.R. §
1.113 or a Notice of Allowance under 37 C.F.R. § 1.311, yet on or before
payment of the issue fee.

1. [ ] See the certification below. A fee in the amount of $180.00 is
required by 37 C.F.R. § 1.17(p).

CERTIFICATION UNDER 37 C.F.R. § 1.97(e): (check only one box)

The undersigned hereby certifies that:

A. [] each item of information contained in this IDS was first cited in a
communication from a foreign patent office in a counterpart foreign application
not more than three months prior to the filing of this IDS (See 37 C.F.R. §
1.97(e)(1)). See further statement under 37 C.F.R. 1.704(d) below in section VII,

if applicable; or

B. [] no item of information contained in this IDS was cited in a communication
from a foreign patent office in a counterpart foreign application, and, to the
knowledge of the undersigned after making reasonable inquiry, no item of
information contained in this IDS was known to any individual designated in 37
C.F.R. § 1.56(c) more than three months prior to the filing of this IDS (See 37
C.F.R. § 1.97(e)(2)).

C. [_] some of the items of information were first cited in a communication from a
foreign patent office. As to this information, the undersigned hereby certifies that
each item of information contained in this IDS was cited in a communication from
a foreign patent office in a counterpart foreign application not more than three
months prior to the filing of this IDS. As to the remaining information, the
undersigned hereby certifies that no item of this remaining information contained
in this IDS was cited in a communication from a foreign patent office in a
counterpart foreign application, and, to the knowledge of the undersigned after
making reasonable inquiry, no item of information contained in this IDS was
known to any individual designated in 37 C.F.R. § 1.56(c) more than three
months prior to the filing of this IDS.

STATEMENT UNDER 37 C.F.R. 1.704(d)

The undersigned hereby states that:

[ each item of information contained in this IDS was cited in a communication
from a foreign patent office in a counterpart application and this communication
was not received by any individual designated in 37 C.F.R. § 1.56(c) more than
thirty days prior to the filing of this IDS.
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VIll. PAYMENT OF FEES (check only one box)

A. [_] A check in the amount of $180.00 is enclosed for the above identified fee.

B. [] Please charge Deposit Account No. 08-0750 in the amount of $180.00 for
the above-indicated fee. A duplicate copy of this paper is attached.

The above references are being cited only in the interest of candor and without
any admission that they constitute statutory prior art, contain matter which anticipates
the invention, or which would render the same obvious, either singly or in combination,
to a person of ordinary skill in the art. Furthermore, this Information Disclosure
Statement shall not be construed as a representation that a search has been made.

If it is determined that this IDS has been filed under the wrong rule, the PTO is
requested to consider this IDS under the proper rule (with a petition if necessary) and
charge the appropriate fee to Deposit Account No. 08-0750.

Please charge any additional fees or credit any overpayment pursuant to 37
C.F.R. § 1.16 or § 1.17 to Deposit Account No. 08-0750.

Respectfully submitted,

Dated: December 21, 2012 By: mlh/{ ﬁ)"/\/

Stanley M. Erjavac, Esq.
SME/rf Reg. No. 38,442
Harness, Dickey & Pierce, P.L.C.
P.O. Box 828
Bloomfield Hills, Michigan 48303
(248) 641-1600

142504621
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PROBLEM TO BE SOLVED: To provide a
housing structure such that a printed board
and a cover can be attached to a case
through easy operation with respect to a
housing of an electronic apparatus etc. ;
SOLUTION: In the resin-made housing for
the electronic apparatus or the like which
comprises a box-shaped case having an
opening on the upper side and a cover put
thereover and in which a printed board
having an electronic component or the like
mounted is stored, a plurality of attachment
holes are bored on the printed board, and a
plurality of boss portions to abut on the
printed board are respectively protruded on
the case and cover corresponding to the
attachment holes. Locking claws to be
inserted into the attachment holes are
formed at tops of respective boss portions

on one side of the case side and cover side,

and insertion holes internally having locking
portions in which the locking claws can be
locked are provided at tops of boss portions
on another side of the cover side and case
side. ; COPYRIGHT: (C)2011,JPO&INPIT

BRELHB 20115128058%
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BOARD-TYPE PART FIXING STRUCTURE
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= JP2005317692 (A)

PROBLEM TO BE SOLVED: To provide a

structure for steadily fixing a board-type part

wherein the protrusions of a first case are

fitted into the through-holes of a board-type

part for steadily fixing the board-type part in ,
the horizontal direction, and then the I
protrusions are deformed in between the i :
seatings of the first case and the seatings of
the second case for steadily fixing the
board-type part in the direction of thickness.
; SOLUTION: A printed board 12 has
through holes 16 provided at prescribed
positions, and an upper case 11 has
seatings 14 having protrusions 15 each
corresponding to one of the through holes
16. A lower case 13 is also provided, and it
has seatings 17 corresponding to the
seatings 14 for supporting the printed board
12. The protrusions 15 of the upper case 11
are fitted into the through holes 16 of the
printed board 12, the printed board 12 is
sandwiched in between the seatings 14 and
the seatings 17, so that the protrusions 15
are deformed for fixing immovable the
printed board 12. ; COPYRIGHT: (C)
2006,JPO&NCIPI

BREFHE:20114E125058H%F  Worldwide Database  5.7.38; 93p
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