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Application No.

L 13/510,437
Response to Rule 312 Communication

Applicant(s)

TATENO ET AL.

Examiner

CHARLES BRAUCH

Art Unit

3747

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address —

1. ] The amendment filed on January 12, 2015 under 37 CFR 1.312 has been considered, and has been:

a)[] entered.

b) X entered as directed to matters of form not affecting the scope of the invention.

c)[dJ disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

and the required fee to withdraw the application from issue.
d) [] disapproved. See explanation below.

e)[] entered in part. See explanation below.

/STEPHEN K CRONIN/
Supervisory Patent Examiner, Art Unit 3747

U.S. Patent and Trademark Office
PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication

Part of Paper No. 20150206
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Docket No.: TMCW-10402/08
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Utility Application of:
Manabu Tateno et al.

Application No.: 13/510,437 Confirmation No.: 5228
Filed: May 17, 2012 Art Unit: 3747

For: VARIABLE COMPRESSION RATIO V-TYPE Examiner: C. J. Brauch
INTERNAL COMBUSTION ENGINE

AMENDMENT AFTER ALLOWANCE UNDER 37 C.F.R. 1.312

MS Issue Fee

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Madam:

INTRODUCTORY COMMENTS

Prior to issuance of the patent, applicant respectfully requests entry of this amendment

under 37 C.F.R. 1.312 for the above-captioned patent application.

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this paper.

Remarks/Arguments begin on page 5 of this paper.
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AMENDMENTS TO THE CLAIMS

1. (Currently amended) A variable compression ratio V-type internal combustion
engine which joins cylinder blocks of two cylinder groups and makes the joined cylinder block
move relatively to a crankcase, the engine comprising:

a first relative movement mechanism which is fastened to a first cylinder group side of
said joined cylinder block through a plurality of supports, which are fastened to the cylinder
block; and

a second relative movement mechanism which is fastened to a second cylinder group side
of said joined cylinder block through a plurality of supports, which are fastened to the cylinder
block,

wherein the number of said supports of said first relative movement mechanism is made
at least a number greater by exactly one than the number of cylinders of said first cylinder group
so that one of said supports of said first relative movement mechanism is positioned at the two
sides of [[the]] center axial lines of the cylinders in said first cylinder group when viewing said
first cylinder group side by the side view, the number of said supports of said second relative
movement mechanism is made at least a number greater by exactly one than the number of
cylinders of said second cylinder group so that one of said supports of said second relative
movement mechanism is positioned at the two sides of [[the]] center axial lines of the cylinders
in said second cylinder group when viewing said second cylinder group side by the side view,

wherein due to an offset between the cylinders of said first cylinder group and the
cylinders of said second cylinder group in [[the]] a crankshaft direction, one of said supports of

said first relative movement mechanism is positioned on the center axial line of each cylinder in
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said second cylinder group when viewing said first cylinder group side by the side view and one
of said supports of said second relative movement mechanism is positioned on the center axial
line of each cylinder in said first cylinder group when viewing said second cylinder group side
by the side view,

wherein a force acting to push up the cylinder block, in the cylinder axial line direction,
at a time of firing of each cylinder, is dispersed to the two supports of the cylinder group side
corresponding to the firing cylinder and the one support of the cylinder group side opposing the
firing cylinder, and

wherein said first relative movement mechanism and said second relative movement
mechanism are made independently controllable, a first relative movement distance in a front
view engine centerline direction which passes through a center of a crankshaft which is caused
by said first relative movement mechanism at said first cylinder group side of said joined
cylinder block and a second relative movement distance which is caused by said second relative
movement mechanism at said second cylinder group side of said joined cylinder block can be

made different.

2. (Previously presented)  The variable compression ratio V-type internal
combustion engine according to claim 1, wherein said supports of said first relative movement
mechanism are comprised of first supports which are positioned between center axial lines of
two cylinders adjoining each other in said first cylinder group when viewing said first cylinder
group side by the side view and second supports which are not positioned between center axial

lines of two cylinders adjoining each other in said first cylinder group when viewing said first
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cylinder group side by the side view, a thickness of said first supports is two times a thickness of
said second supports, said supports of said second relative movement mechanism are comprised
of third supports which are positioned between center axial lines of two cylinders adjoining each
other in said second cylinder group when viewing said second cylinder group side by the side
view and fourth supports which are not positioned between center axial lines of two cylinders
adjoining each other in said second cylinder group when viewing said second cylinder group side
by the side view, and a thickness of said third supports is two times a thickness of said fourth

supports.

3. (Previously presented)  The variable compression ratio V-type internal
combustion engine according to claim 1, wherein said first relative movement mechanism
changes said first relative movement distance when none of the cylinders of said first cylinder
group is in an expansion stroke, and said second relative movement mechanism changes said
second relative movement distance when none of the cylinders of said second cylinder group is

in an expansion stroke.

4. (Previously presented)  The variable compression ratio V-type internal
combustion engine according to claim 2, wherein said first relative movement mechanism
changes said first relative movement distance when none of the cylinders of said first cylinder
group is in an expansion stroke, and said second relative movement mechanism changes said
second relative movement distance when none of the cylinders of said second cylinder group is

in an expansion stroke.
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REMARKS

If it is determined that a telephone conference would expedite the prosecution of this
application, the Examiner is invited to telephone the undersigned at the number given below.

In the event the U.S. Patent and Trademark Office determines that an extension is required,
applicant petitions for any required relief including extensions of time and authorizes the
Commissioner to charge the cost of such petitions and/or other fees due in connection with the
filing of this document to Deposit Account No. 07-1180 referencing docket no. TMCW-10402/08.

Dated: January 12, 2015 Respectfully submitted,

Electronic Signature: /Cesare A. Sclafani/

Cesare A. Sclafani
Registration No.: 59,587

GIFFORD, KRASS, SPRINKLE, ANDERSON
& CITKOWSKI, P.C.

2701 Troy Center Drive, Suite 330

Post Office Box 7021

Troy, Michigan 48007-7021

(248) 647-6000

(248) 647-5210 (Fax)

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

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

[ 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.
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Date
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Registration No.
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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
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depending upon the individual case. Any comments on the amount of time you require to complete this form
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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
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submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
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35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
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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.
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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.
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6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
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Application/Control Number: 13/510,437 Page 2
Art Unit: 3747

DETAILED ACTION
1. This action is in response to the Amendment filed October 20, 2014.
2. Claims 1-4 are allowable because the currently amended claims define over the currently cited
and searched prior art for at least the following reasons: wherein said first relative movement mechanism
and said second relative movement mechanism are made independently controllable, a first relative
movement distance in a front view engine centerline direction which passes through a center of a
crankshaft which is caused by said first relative movement mechanism at said first cylinder group side of
said joined cylinder block and a second relative movement distance which is caused by said second
relative movement mechanism at said second cylinder group side of said joined cylinder block can be
made different.

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner should
be directed to CHARLES BRAUCH whose telephone number is (313)446-6511. The examiner can
normally be reached on Monday-Friday EST 9:00-6:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor,
Lindsay Low can be reached on 517-273-1196. 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 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.
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/CHARLES BRAUCH/
Examiner, Art Unit 3747

/LINDSAY LOW/
Supervisory Patent Examiner, Art Unit 3747
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Docket No.: TMCW-10402/08
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Utility Application of:
Manabu Tateno et al.

Application No.: 13/510,437 Confirmation No.: 5228
Filed: May 17, 2012 Art Unit: 3783

For: VARIABLE COMPRESSION RATIO V-TYPE Examiner: C. J. Brauch
INTERNAL COMBUSTION ENGINE

AMENDMENT IN RESPONSE TO
NON-FINAL OFFICE ACTION UNDER 37 C.F.R. 1.111

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Madam:

INTRODUCTORY COMMENTS

In response to the Office Action dated June 20, 2014, please amend the above-identified

U.S. patent application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this paper.

Remarks/Arguments begin on page 6 of this paper.
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AMENDMENTS TO THE CLAIMS

1. (Currently amended) A variable compression ratio V-type internal combustion
engine which joins cylinder blocks of two cylinder groups and makes the joined cylinder block
move relatively to a crankcase, the engine comprising:

a first relative movement mechanism which is fastened to a first cylinder group side of
said joined cylinder block through a plurality of supports, which are fastened to the cylinder
block; and

a second relative movement mechanism which is fastened to a second cylinder group side
of said joined cylinder block through a plurality of supports, which are fastened to the cylinder
block,

wherein the number of said supports of said first relative movement mechanism is made
at least a number greater by exactly one than the number of cylinders of said first cylinder group
so that one of said supports of said first relative movement mechanism is positioned at the two
sides of the center axial lines of the cylinders in said first cylinder group when viewing said first
cylinder group side by the side view, the number of said supports of said second relative
movement mechanism is made at least a number greater by exactly one than the number of
cylinders of said second cylinder group so that one of said supports of said second relative
movement mechanism is positioned at the two sides of the center axial lines of the cylinders in
said second cylinder group when viewing said second cylinder group side by the side view,
[[and,]]

wherein due to an offset between the cylinders of said first cylinder group and the
cylinders of said second cylinder group in the crankshaft direction, one of said supports of said

first relative movement mechanism is positioned on the center axial line of each cylinder in said
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second cylinder group when viewing said first cylinder group side by the side view and one of
said supports of said second relative movement mechanism is positioned on the center axial line
of each cylinder in said first cylinder group when viewing said second cylinder group side by the
side view,

wherein a force acting to push up the cylinder block, in the cylinder axial line direction,
at a time of firing of each cylinder, is dispersed to the two supports of the cylinder group side
corresponding to the firing cylinder and the one support of the cylinder group side opposing the
firing cylinder, and

wherein said first relative movement mechanism and said second relative movement

mechanism are made independently controllable, a first relative movement distance in a front

view engine centerline direction which passes through a center of a crankshaft which is caused

by said first relative movement mechanism at said first cylinder group side of said joined

cvlinder block and a second relative movement distance which is caused by said second relative

movement mechanism at said second cylinder group side of said joined cylinder block can be

made different.

2. (Previously presented)  The variable compression ratio V-type internal
combustion engine according to claim 1, wherein said supports of said first relative movement
mechanism are comprised of first supports which are positioned between center axial lines of
two cylinders adjoining each other in said first cylinder group when viewing said first cylinder
group side by the side view and second supports which are not positioned between center axial
lines of two cylinders adjoining each other in said first cylinder group when viewing said first

cylinder group side by the side view, a thickness of said first supports is two times a thickness of
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said second supports, said supports of said second relative movement mechanism are comprised
of third supports which are positioned between center axial lines of two cylinders adjoining each
other in said second cylinder group when viewing said second cylinder group side by the side
view and fourth supports which are not positioned between center axial lines of two cylinders
adjoining each other in said second cylinder group when viewing said second cylinder group side
by the side view, and a thickness of said third supports is two times a thickness of said fourth

supports.

3. (Currently amended) The variable compression ratio V-type internal combustion

engine according to claim 1, whereinsatd-firstrelative- mevement-mechanismand-said second

movement mechanism changes said first relative movement distance when none of the cylinders

of said first cylinder group is in an expansion stroke, and said second relative movement
mechanism changes said second relative movement distance when none of the cylinders of said

second cylinder group is in an expansion stroke.

4. (Currently amended) The variable compression ratio V-type internal combustion

engine according to claim 2, whereinsatd-firstrelative-mevement-mechanismand-said second
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said first relative

movement mechanism changes said first relative movement distance when none of the cylinders
of said first cylinder group is in an expansion stroke, and said second relative movement
mechanism changes said second relative movement distance when none of the cylinders of said

second cylinder group is in an expansion stroke.
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REMARKS
Status
Claims 1-4 were previously pending in the application. The present amendment amends
claims 1 and 3-4, and does not add or cancel any claims. Accordingly, it is claims 1-4, as now
amended, which are currently at issue.

Statement of Substance of Interview

A telephone interview occurred on September 16, 2014, between Examiner’s Charles
Brauch and Lindsay Low and Applicant’s representative Cesare A. Sclafani, in which no exhibits
were provided. During the interview independent claim 1 was discussed in regard to U.S. Patent
7,036,468 to Kamiyama and U.S. Patent Application Publication 2011/0048383 to Pattakos. A
tentative agreement, regarding proposed amendments to the claims which are formally presented
herein, was reached to overcome the rejections based on the currently cited prior art. However,
the Examiner indicated that an updated search and consideration would be required.

Entry of this statement of substance of interview is requested as this statement is in
compliance with 37 C.F.R. §1.133.

The 35 U.S.C. §103 Rejection

In the Office Action dated June 20, 2014, the Examiner rejected independent claim 1
under 35 U.S.C. §103(a) as being unpatentable over U.S. Patent 7,036,468 to Kamiyama in view
of U.S. Patent Application Publication 2011/0048383 to Pattakos. The Examiner also rejected
claims 2-4 under 35 U.S.C. §103(a) as being unpatentable over the combination of Kamiyama
and Pattakos in view of varying combinations of U.S. Patent Application Publication
2008/0178857 to Kamiyama and U.S. Patent Application Publication 2009/0241910 to Shin.

The Applicant would like to thank the Examiner for his time and consideration during the
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telephone interview and the Office Action, including the thorough explanation of the basis of the
rejections.

The above identified Office Action has been reviewed, the references carefully
considered, and the Examiner’s comments thoughtfully weighed. In view thereof, the current
amendment is presented. It is respectfully submitted that by the amendments and remarks
presented herein, all bases of rejection set forth in the Office Action have been traversed and
overcome. Accordingly, reconsideration and withdrawal of all rejections is respectfully requested.

The present invention is directed to a variable compression ratio V-type internal
combustion engine which joins cylinder blocks of two cylinder groups and makes the joined
cylinder block move relatively to a crankcase. The variable compression ratio V-type internal
combustion engine includes a first relative movement mechanism and a second relative
movement mechanism. The first relative movement mechanism is fastened to a first cylinder
group side of the joined cylinder block through a plurality of supports. The second relative
movement mechanism is fastened to a second cylinder group side of the joined cylinder block
through a plurality of supports.

Independent claim 1 has been carefully amended to particularly point out and distinctly
define additional structural limitations of the engine. Specifically, independent claim 1 has been
amended to define that the first relative movement mechanism and the second relative movement
mechanism are made independently controllable.

Further, independent claim 1 has been amended to define a first relative movement
distance and a second relative movement distance. The first relative movement distance is in a
front view engine centerline direction which passes through a center of a crankshaft. The first

relative movement distance is caused by the first relative movement mechanism at the first
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cylinder group side of the joined cylinder block. The second relative movement distance is
caused by the second relative movement mechanism at the second cylinder group side of the
joined cylinder block. The second relative movement distance can be made different than the
first relative movement distance.

As now defined in independent claim 1, the first relative movement mechanism and the
second relative movement mechanism can be independently controlled. Thus, the first relative
movement distance at the first cylinder group side of the cylinder block can be different from the
second relative movement distance at the second cylinder group side of the cylinder block.
Therefore, the mechanical compression ratios of the first and second cylinder groups can be
controlled independently from each other.

In the prior prosecution of the application, the Examiner has rejected independent claim 1
as being unpatentable over the combination of the Kamiyama patent and the Pattakos reference.
However, as agreed during the telephone interview, the Applicant respectfully submits that the
cited references, either alone or in combination, fail to disclose or make obvious each and every
limitation regarding independent claim 1.

In sharp contrast to amended independent claim 1, the Kamiyama reference merely
discloses that worms 111a and 111b respectively engage with worm wheels 110, 110 set on the
pair of cam shafts 109, the worms 111a and 111b are linked with an output shaft of a single servo
motor 112, which is rotatable in both normal in inverse directions (Col. 7, Lines 7-11).

Accordingly, what the Examiner is equating to the claimed first relative movement
mechanism and the second relative movement mechanism of the Kamiyama reference are not

made independently controllable.
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Further, as the movement distance provided by the cam shafts are equal, as clearly
illustrated in Figure 5, it would not have been obvious to one of ordinary skill in the art to
modify the Kamiyama reference to result in the first relative movement distance being made
different from the second relative movement distance. Specifically, as the Kamiyama reference
is entirely void of any disclosure regarding having what the Examiner is equating to the claimed
first relative movement mechanism and the second relative movement mechanism, and such
modification of the Kamiyama reference to result in the claimed invention would be based solely
upon the use of impermissible hindsight.

Moreover, the Pattakos reference fails to cure the defects of the Kaiymama reference in
disclosing or making obvious that the first relative movement mechanism and the second relative
movement mechanism can be independently controlled.

Due to the cited references failure to disclose or make obvious the claimed invention, the
Applicant respectfully submits that it would not have been obvious to one of ordinary skill in the
art to modify the cited references to result in the claimed invention as such modification would
be based solely upon the use of impermissible hindsight.

Further, the remainder of the references fails to cure the defects of the Kamiyama patent
and the Pattakos reference. Specifically, they fail to disclose or make obvious, either alone or in
combination, the limitations regarding the specific structural configuration of the supports of the
first relative movement mechanism and the second relative movement mechanism which are
made independently controllable.

In view of the foregoing, the Applicant respectfully submits that the combination of the
cited references fails to disclose or make obvious the claimed invention. As such, the Applicant

respectfully submits that independent claim 1 can no longer be rejected as obvious by the
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combination of the cited references. Therefore, the Applicant respectfully requests that the
rejections be withdrawn and independent claim 1, and any claims depending thereon, be held in
condition for allowance.
Conclusion

In view of the claim amendments and remarks presented herein, the Applicant
respectfully submits that claims 1-4 are now in condition for allowance. Any questions,
comments, or suggestions the Examiner may have which would place the application in a better
condition for allowance should be directed to the undersigned attorney.

The Director is hereby authorized to charge any deficiency in the fees filed, asserted to be
filed or which should have been filed herewith (or with any paper hereafter filed in this
application by this firm) to our Deposit Account No. 07-1180.

Dated: October 20, 2014 Respectfully submitted,

Electronic signature: /Cesare A. Sclafani/

Cesare A. Sclafani
Registration No.: 59,587

GIFFORD, KRASS, SPRINKLE, ANDERSON
& CITKOWSKI, P.C.

2701 Troy Center Drive, Suite 330

Post Office Box 7021

Troy, Michigan 48007-7021

(248) 647-6000

(248) 647-5210 (Fax)

Attorney for Applicant
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Application No. Applicant(s)

, -, ] 13/510,437 TATENO ET AL.
Applicant-Initiated Interview Summary i i
Examiner Art Unit
CHARLES BRAUCH 3783

All participants (applicant, applicant’s representative, PTO personnel):

(1) CHARLES BRAUCH. (3)CESARE SCLAFANI .

(2) LINDSAY LOW. 4.

Date of Interview: 16 September 2014.

Type: [X Telephonic [ Video Conference
[] Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description:

Issues Discussed []101 [112 [J102 X103 [JOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1.

Identification of prior art discussed: Kamiyama and Pattakos.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Applicant arqued strongly that the combination of the references was improper. The QOffice held its position that the
combination of references was proper. The Applicant proposed some fentative amendments and came fo a tentative
agreement with the Office on those amendments .

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

] Attachment

/CHARLES BRAUCH/ /LINDSAY LOW/
EXAMINER ART UNIT 3783 Supervisory Patent Examiner, Art Unit 3783

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20140916



Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, ho separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— An indication whether an agreement was reached and if so, a desctription of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
)X Responsive to communication(s) filed on RCE dated April 4, 2014.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.
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DETAILED ACTION
1. This Non-Final Office Action is in response to the Request for Continued Examination filed on
April 4, 2014.
Claim Rejections - 35 USC § 103

2. The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis for all obviousness
rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described

as set forth in section 102 of this title, if the differences between the subject matter sought to

be patented and the prior art are such that the subject matter as a whole would have been

obvious at the time the invention was made to a person having ordinary skill in the art to which

said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

3. Claim 1 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Kamiyama
(7,036,468) in view of Pattakos (2011/0048383).

4. Kamiyama discloses claim 1 of a variable compression ratio V-type internal combustion engine
(Column 16, lines 46-52) which joins cylinder blocks of two cylinder groups and makes the joined cylinder
block move relatively to a crankcase (See Pattakos below) characterized in that the engine is provided
with a first relative movement mechanism (112, 110, 109, 132, 105, 130) which is fastened to a first
cylinder group (FIG. 1—see below) side of said joined cylinder block through a plurality of supports (132,

130), which are fastened to the cylinder block; and a second relative movement mechanism (112, 110,

1094, 132, 105, 130) which is fastened to a second cylinder group side (Column 16, lines 46-52) of said

joined cylinder block (See Pattakos below) through a plurality of supports (132, 130), which are fastened

to the cylinder block, wherein the number of said supports (FIG. 1) of said first relative movement

mechanism (FIG. 1) is made at least a number greater by exactly one than the number of cylinders of
said first cylinder group (FIG. 1--five supports and four cylinders) so that one of said supports of said first
relative movement mechanism (FIG. 1) is positioned at the two sides of the center axial lines of the
cylinders in said first cylinder group when viewing said first cylinder group side by the side view
(Pattakos), the number of said supports of said second relative movement mechanism (FIG. 1) is made at

least a number greater by exactly one than the number of cylinders of said second cylinder group (FIG.
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1—five also) so that one of said supports of said second relative movement mechanism is positioned at
the two sides of the center axial lines of the cylinders in said second cylinder group when viewing said
second cylinder group side by the side view (Pattakos), and, due to an offset between the cylinders of
said first cylinder group and the cylinders of said second cylinder group in the crankshalft direction
(Pattakos), one of said supports of said first relative movement mechanism is positioned on the center
axial line of each cylinder in said second cylinder group when viewing said first cylinder group side by the
side view and one of said supports of said second relative movement mechanism is positioned on the
center axial line of each cylinder in said first cylinder group when viewing said second cylinder group side

by the side view (Pattakos), wherein a force acting to push up the cylinder block, in the cylinder axial line

direction, at a time of firing of each cylinder, is dispersed to the two supports of the cylinder group side

corresponding to the firing cylinder and the one support of the cylinder group side opposing the firing

cylinder. Please see response to the amendments below in the Response to Arguments section.
Kamiyama disclose a first cylinder group (2) having four cylinders that can move relative to a
crankcase and teaching that a V-type engine could be used with a variable compression ratio apparatus.
Kamiyama is silent, however, concerning a V-type variable compression ratio engine which joins cylinder
blocks of two cylinder groups and makes the joined cylinder block move relatively to a crankcase.
Pattakos teaches a V-type compression ratio engine and discloses in (FIG. 9—see below) two offset rows
of cylinders joined together for the purpose of the balance of the engine remaining as good as the
conventional eight cylinder balance. Therefore, it would have been obvious to one of ordinary skill in the
art at the time of the invention to provide two offset rows of four cylinders each that are joined together for
the purpose of the balance of the engine remaining as good as the convention eight cylinder balance.
Kamiyama also discloses supports but is silent on whether the supports are positioned on the two
sides of the center axial lines of the cylinders in said first and second cylinder groups when viewing said
first cylinder group side by the side view. Pattakos teaches in (FIG. 9) two offset rows of cylinders and in
(FIG. 6—see below) discloses how the supports have exactly one more support than the number of
cylinders which therefore teaches that the supports are positioned on the two sides of the center axial

lines of the cylinder in said first and second cylinder groups when viewing said first cylinder group side by
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the side view for the purpose of the balance of the engine remaining as good as the conventional eight
cylinder balance. Therefore, it would have been obvious to one of ordinary skill in the art at the time of
the invention to provide supports that are positioned on the two sides of the center axial lines of the
cylinder in said first and second cylinder groups for the purpose of the balance of the engine remaining as
good as the conventional eight cylinder balance.

Kamiyama discloses a group of four cylinders, but is silent concerning an offset between the
cylinders of said first cylinder group and the cylinders of said second cylinder group in the crankshaft
direction. Pattakos in (FIG. 9) teaches two groups of cylinders having an offset between the two groups
of cylinders in the crankshaft direction for the purpose of the balance of the engine remaining as good as
the conventional eight cylinder balance. Therefore, it would have been obvious to one of ordinary skill in
the art at the time of the invention to provide two groups of cylinders having an offset between the two
groups of cylinders in the crankshaft direction for the purpose of the balance of the engine remaining as
good as the conventional eight cylinder balance.

Kamiyama discloses a group of four cylinders with a group of supports one more than the
cylinders on the side, but is silent concerning one of said supports of said first relative movement
mechanism is positioned on the center axial line of each cylinder in said second cylinder group when
viewing said first cylinder group side by the side view and one of said supports of said second relative
movement mechanism is positioned on the center axial line of each cylinder in said first cylinder group
when viewing said second cylinder group side by the side view. Pattakos teaches in (FIG. 1—see below)
a group of cylinders having an additional support also. The nature of the spacing of the supports in (FIG.
1) requires that one of the supports of the first relative movement mechanism is along the center axial line
of each cylinder in the second cylinder group when viewing from side by the side view and vice versa for
the purpose of the balance of the engine remaining as good as the conventional eight cylinder balance.
Therefore, it would have been obvious to one of ordinary skill in the art to provide one of said supports of
said first relative movement mechanism is positioned on the center axial line of each cylinder in said
second cylinder group when viewing said first cylinder group side by the side view and one of said

supports of said second relative movement mechanism is positioned on the center axial line of each



Application/Control Number: 13/510,437 Page 5
Art Unit: 3783

cylinder in said first cylinder group when viewing said second cylinder group side by the side view for the
purpose of the balance of the engine remaining as good as the conventional eight cylinder balance.

Please see response to amendments below in the Response to Arguments section.

5. Claim 2 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Kamiyama
(7,036,468) in view of Pattakos (2011/0048383) and further in view of Kamiyama (2008/0178857).

6. Regarding claim 2, claim 2 depends from claim 1 which is obvious in light of Kamiyama in view of
Pattakos. Claim 2 further requires wherein in that said supports of said first relative movement
mechanism are comprised of first supports (50) which are positioned between center axial lines of two
cylinders adjoining each other in said first cylinder group when viewing said first cylinder group side by
the side view (Pattakos) and second supports (52) which are not positioned between center axial lines of
the two cylinders adjoining each other in said first cylinder group when viewing said first cylinder group
side by the side view (Pattakos), a thickness of said first supports is two times a thickness of said second
supports (Kamiyama 2008), said supports (50) of said second relative movement mechanism are
comprised of third supports (50) which are positioned between center axial lines of two cylinders adjoining
each other in said second cylinder group when viewing said second cylinder group side by the side view
(Pattakos) and fourth supports (52) which are not positioned between center axial lines of two cylinders
adjoining each other in said second cylinder group when viewing said second cylinder group side by the
side view (Pattakos), and a thickness of said third supports is two times a thickness of said fourth
supports (Kamiyama 2008).

Kamiyama ‘468 discloses supports for the first and second relative movement mechanisms, but it
silent concerning their positioning relative to the cylinders. Pattakos teaches that the first and third
supports are positioned between center axial lines of two cylinders adjoining each other in said first and
second cylinder group when viewing said first and second cylinder group side by the side view and the
second and fourth supports are not positioned between center axial lines of the two cylinders adjoining
each other in said first and second cylinder group when viewing said first and second cylinder group side
by the side view (FIGS. 1, 6, 9) for the purpose of the balance of the engine remaining as good as the

conventional eight cylinder balance. Therefore, it would have been obvious to one of ordinary skill in the



Application/Control Number: 13/510,437 Page 6
Art Unit: 3783

art at the time of the invention to provide first and third supports positioned between center axial lines of
two cylinders adjoining each other in said first and second cylinder group when viewing said first and
second cylinder group side by the side view and the second and fourth supports are not positioned
between center axial lines of the two cylinders adjoining each other in said first and second cylinder group
when viewing said first and second cylinder group side by the side view (FIGS. 1, 6, 9) for the purpose of
the balance of the engine remaining as good as the conventional eight cylinder balance.

Kamiyama ‘468 and Pattakos both are silent concerning thickness of first and third supports is
two times a thickness of the second and fourth supports. Kamiyama (2008) teaches in (FIG. 3) that
supports (25b) are twice as thick as supports (25a2) for the purpose of having the portions (23a2) and
(25b) move integrally with the cylinder block in the direction of the cylinder axes relative to the crankcase.
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to
provide supports (25b) are twice as thick as supports( 25a2) for the purpose of having the portions (23a2)
and (25b) move integrally with the cylinder block in the direction of the cylinder axes relative to the
crankcase.

7. Claim 3 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Kamiyama
(7,036,468) in view of Pattakos (2011/0048383) and further in view of Shin (2009/0241910).

8. Regarding claim 3, claim 3 depends from claim 1 which is obvious in light of Kamiyama in view of
Pattakos. Claim 3 further requires wherein in that said first relative movement mechanism and said
second relative movement mechanism are made independently controllable (Column 16, lines 46-52), a
first relative movement distance (Column 16, lines 46-52) in a front view engine centerline direction
which passes through a center of a crankshaft which is caused by said first relative movement
mechanism (Column 16, lines 46-52) at said first cylinder group side of said joined cylinder block
(Pattakos) and a second relative movement distance (Column 16, lines 46-52) in said engine centerline
direction which is caused by said second relative movement mechanism (Column 16, lines 46-52) at said
second cylinder group side of said joined cylinder block (Pattakos) can be made different (Column 16,
lines 46-52), said first relative movement mechanism changes said first relative movement distance when

none of the cylinders of said first cylinder group is in an expansion stroke, and said second relative
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movement mechanism changes said second relative movement distance when none of the cylinders of
said second cylinder group is in an expansion stroke (Shin).

Kamiyama is silent on the cylinder block being joined. Pattakos teaches a joined cylinder block in
(FIG. 9) and [Paragraph 0034] for the purpose of the balance of the engine remaining as good as the
conventional eight cylinder balance. Kamiyama discloses changes in relative movement distance via the
first and second relative movement mechanisms based on operational factors. Kamiyama and Pattakos
are silent concerning control of cylinders while operating a variable compression ratio mechanism. Shin
teaches in [Paragraph 0011] that the invention discloses a variable compression ratio apparatus having
the further advantages of achieving different strokes corresponding to
intake/compression/expansion/exhaust strokes for the purpose of enhancing fuel mileage. Therefore, it
would have been obvious to one of ordinary skill in the art at the time of the invention to provide a variable
compression ratio apparatus having the further advantages of achieving different strokes corresponding
to intake/compression/expansion/exhaust strokes for the purpose of enhancing fuel mileage.
9. Claim 4 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Kamiyama
(7,036,468) in view of Pattakos (2011/0048383) and further in view of Kamiyama (2008/0178857) and
further in view of Shin (2009/0241910).
10. Regarding claim 4, claim 4 depends from claim 2 which is obvious in light of Kamiyama and
Pattakos and Kamiyama (2008). Claim 3 further requires wherein in that said first relative movement
mechanism and said second relative movement mechanism are made independently controllable
(Column 16, lines 46-52), a first relative movement distance (Column 16, lines 46-52) in a front view
engine centerline direction which passes through a center of a crankshaft which is caused by said first
relative movement mechanism (Column 16, lines 46-52) at said first cylinder group side of said joined
cylinder block (Pattakos) and a second relative movement distance (Column 16, lines 46-52) in said
engine centerline direction which is caused by said second relative movement mechanism (Column 16,
lines 46-52) at said second cylinder group side of said joined cylinder block (Pattakos) can be made
different (Column 16, lines 46-52), said first relative movement mechanism changes said first relative

movement distance when none of the cylinders of said first cylinder group is in an expansion stroke, and
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said second relative movement mechanism changes said second relative movement distance when none
of the cylinders of said second cylinder group is in an expansion stroke (Shin).

Kamiyama ‘468 is silent on the cylinder block being joined. Pattakos teaches a joined cylinder
block in (FIG. 9) and [Paragraph 0034] for the purpose of the balance of the engine remaining as good as
the conventional eight cylinder balance. Kamiyama ‘468 discloses changes in relative movement
distance via the first and second relative movement mechanisms based on operational factors.
Kamiyama 468 Kamiyama (2008) and Pattakos are silent concerning control of cylinders while operating
a variable compression ratio mechanism. Shin teaches in [Paragraph 0011] that the invention discloses a
variable compression ratio apparatus having the further advantages of achieving different strokes
corresponding to intake/compression/expansion/exhaust strokes for the purpose of enhancing fuel
mileage. Therefore, it would have been obvious to one of ordinary skill in the art at the time of the
invention to provide a variable compression ratio apparatus having the further advantages of achieving
different strokes corresponding to intake/compression/expansion/exhaust strokes for the purpose of

enhancing fuel mileage.
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Response to Arguments

11. Applicant's arguments filed April 4, 2014 have been fully considered but they are not persuasive.
Initially it is clear that the supports are fastened to the cylinder block in the Kamiyama reference therefore
disclosing the first two amendments to the claims. The Applicant then also states that (FIG. 9) of the
Pattakos reference teaches a V-style engine with offset positioning at the top of page 10. The Applicant
argues that the Pattakos reference is teaching how offset supports are structured. But the rejection of
claim 1 makes it clear that the supports 132 and 130 are disclosed by the Kamiyama reference, not the
Pattakos reference. In the rejection on page 3, second paragraph, line 5 the rejection states that
“Pattakos teaches a V-type compression ratio engine and discloses (FIG. 9--see below) two offset rows of
cylinders joined together." Therefore, the Applicant appears to not be combining the references in the
manner described in the rejection.

Concerning the amended paragraph at the end of the claim, the distribution of force timing and

pathway is wholly dependent upon structure. And, as the earlier paragraph has stated, so far there has
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been no structure claimed that has not be disclosed or taught by the cited references. Therefore, the new
amendments do not free the claims from the prior art and all pending claims are rejected.
Conclusion

Any inquiry concerning this communication or earlier communications from the examiner should
be directed to CHARLES BRAUCH whose telephone number is (313)446-6511. The examiner can
normally be reached on Monday-Friday;EST 9:00-6:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Lindsay Low can be reached on 571-272-1196. 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
gither 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 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.

/CHARLES BRAUCH/

Examiner, Art Unit 3783

/LINDSAY LOW/
Supervisory Patent Examiner, Art Unit 3783
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In re Utility Application of:
Manabu Tateno et al.

Application No.: 13/510,437 Confirmation No.: 5228
Filed: May 17, 2012 Art Unit: 3783

For: VARIABLE COMPRESSION RATIO V-TYPE Examiner: C. J. Brauch
INTERNAL COMBUSTION ENGINE

AMENDMENT WITH REQUEST FOR CONTINUED EXAMINATION

MS RCE

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Madam:

INTRODUCTORY COMMENTS

In response to the Office Action dated January 6, 2014, please amend the above-

identified U.S. patent application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this paper.

Remarks/Arguments begin on page 6 of this paper.
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AMENDMENTS TO THE CLAIMS

1. (Currently amended) A variable compression ratio V-type internal combustion
engine which joins cylinder blocks of two cylinder groups and makes the joined cylinder block
move relatively to a crankcase, the engine comprising:

a first relative movement mechanism which is fastened to a first cylinder group side of

said joined cylinder block through a plurality of supports, which are fastened to the cylinder

block; and

a second relative movement mechanism which is fastened to a second cylinder group side

of said joined cylinder block through a plurality of supports, which are fastened to the cylinder
block,

wherein the number of said supports of said first relative movement mechanism is made
at least a number greater by exactly one than the number of cylinders of said first cylinder group
so that one of said supports of said first relative movement mechanism is positioned at the two
sides of the center axial lines of the cylinders in said first cylinder group when viewing said first
cylinder group side by the side view, the number of said supports of said second relative
movement mechanism is made at least a number greater by exactly one than the number of
cylinders of said second cylinder group so that one of said supports of said second relative
movement mechanism is positioned at the two sides of the center axial lines of the cylinders in
said second cylinder group when viewing said second cylinder group side by the side view, and,

wherein due to an offset between the cylinders of said first cylinder group and the
cylinders of said second cylinder group in the crankshaft direction, one of said supports of said
first relative movement mechanism is positioned on the center axial line of each cylinder in said

second cylinder group when viewing said first cylinder group side by the side view and one of
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said supports of said second relative movement mechanism is positioned on the center axial line
of each cylinder in said first cylinder group when viewing said second cylinder group side by the
side view,

wherein a force acting to push up the cylinder block, in the cylinder axial line direction,

at a time of firing of each cvlinder, is dispersed to the two supports of the cylinder group side

corresponding to the firing cvlinder and the one support of the cvlinder group side opposing the

firing cylinder.

2. (Previously presented)  The variable compression ratio V-type internal
combustion engine according to claim 1, wherein said supports of said first relative movement
mechanism are comprised of first supports which are positioned between center axial lines of
two cylinders adjoining each other in said first cylinder group when viewing said first cylinder
group side by the side view and second supports which are not positioned between center axial
lines of two cylinders adjoining each other in said first cylinder group when viewing said first
cylinder group side by the side view, a thickness of said first supports is two times a thickness of
said second supports, said supports of said second relative movement mechanism are comprised
of third supports which are positioned between center axial lines of two cylinders adjoining each
other in said second cylinder group when viewing said second cylinder group side by the side
view and fourth supports which are not positioned between center axial lines of two cylinders
adjoining each other in said second cylinder group when viewing said second cylinder group side
by the side view, and a thickness of said third supports is two times a thickness of said fourth

supports.
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3. (Previously presented)  The variable compression ratio V-type internal
combustion engine according to claim 1, wherein said first relative movement mechanism and
said second relative movement mechanism are made independently controllable, a first relative
movement distance in a front view engine centerline direction which passes through a center of a
crankshaft which is caused by said first relative movement mechanism at said first cylinder
group side of said joined cylinder block and a second relative movement distance in said engine
centerline direction which is caused by said second relative movement mechanism at said second
cylinder group side of said joined cylinder block can be made different, said first relative
movement mechanism changes said first relative movement distance when none of the cylinders
of said first cylinder group is in an expansion stroke, and said second relative movement
mechanism changes said second relative movement distance when none of the cylinders of said

second cylinder group is in an expansion stroke.

4. (Previously presented)  The variable compression ratio V-type internal
combustion engine according to claim 2, wherein said first relative movement mechanism and
said second relative movement mechanism are made independently controllable, a first relative
movement distance in a front view engine centerline direction which passes through a center of a
crankshaft which is caused by said first relative movement mechanism at said first cylinder
group side of said joined cylinder block and a second relative movement distance in said engine
centerline direction which is caused by said second relative movement mechanism at said second
cylinder group side of said joined cylinder block can be made different, said first relative
movement mechanism changes said first relative movement distance when none of the cylinders

of said first cylinder group is in an expansion stroke, and said second relative movement
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mechanism changes said second relative movement distance when none of the cylinders of said

second cylinder group is in an expansion stroke.
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REMARKS
Status
Claims 1-4 were previously pending in the application. The present amendment amends
independent claim 1, and does not add or cancel any claims. Accordingly, it is claims 1-4, as
now amended, which are currently at issue.

The 35 U.S.C. §103 Rejection

In the Office Action dated January 6, 2014, the Examiner has essentially repeated his
previous rejection of the claims. Specifically, the Examiner has rejected independent claim 1
under 35 U.S.C. §103(a) as being unpatentable over U.S. Patent 7,036,468 to Kamiyama in view
of U.S. Patent Application Publication 2011/0048383 to Pattakos. The Examiner also rejected
claims 2-4 under 35 U.S.C. §103(a) as being unpatentable over the combination of Kamiyama
and Pattakos in view of varying combinations of U.S. Patent Application Publication
2008/0178857 to Kamiyama and U.S. Patent Application Publication 2009/0241910 to Shin.
The Applicant would like to thank the Examiner for the Office Action, including the thorough
explanation of the basis of the rejections.

The above identified Office Action has been reviewed, the references carefully
considered, and the Examiner’s comments thoughtfully weighed. In view thereof, the current
amendment is presented. It is respectfully submitted that by the amendments and remarks
presented herein, all bases of rejection set forth in the Office Action have been traversed and
overcome. Accordingly, reconsideration and withdrawal of all rejections is respectfully requested.

The present invention is directed to a variable compression ratio V-type internal
combustion engine which joins cylinder blocks of two cylinder groups and makes the joined

cylinder block move relatively to a crankcase. The variable compression ratio V-type internal
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combustion engine includes a first relative movement mechanism and a second relative
movement mechanism. The first relative movement mechanism is fastened to a first cylinder
group side of the joined cylinder block through a plurality of supports. The second relative
movement mechanism is fastened to a second cylinder group side of the joined cylinder block
through a plurality of supports.

Independent claim 1 has been carefully amended to particularly point out and distinctly
define additional structural limitations of the engine. Specifically, independent claim 1 has been
amended to particularly point out and distinctly define that the plurality of supports of the first
relative movement mechanism are fastened to the cylinder block. Similarly, independent claim 1
has been amended to particularly point out and distinctly define that the plurality of supports of
the second relative movement mechanism are fastened to the cylinder block.

The number of the supports of the first relative movement mechanism is made at least a
number greater by exactly one than the number of the cylinders of the first cylinder group so that
one of the supports of the first relative movement mechanism is positioned at two sides of the
center axial lines of the cylinders in the first cylinder group when viewing the first cylinder
group side by the side view.

The number of the supports of the second relative movement mechanism is made at least
a number greater by exactly one than the number of cylinders of the second cylinder group so
that one of the supports of the second relative movement mechanism is positioned at the two
sides of the center axial lines of the cylinders in the second cylinder group when viewing the
second cylinder group side by the side view.

The cylinders of the first cylinder group and the cylinders of the second cylinder group

are offset from each other in the crankshaft direction. As such, one of the supports of the first
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relative movement mechanism is positioned on the center axial line of each cylinder in the
second cylinder group when viewing the first cylinder group side by the side view and one of the
supports of the second relative movement mechanism is positioned on the center axial line of
each cylinder in the first cylinder group when viewing the second cylinder group side by the side
view.

Accordingly, the cylinders of the first cylinder group and the cylinders of the second
cylinder group are offset from each other when viewing in a side view such that one of the
supports of the second relative movement mechanism is positioned on the center axial line of
each cylinder in the first cylinder group and one of the supports of the first relative movement
mechanism is positioned on the center axial line of each cylinder in the second cylinder group.

Independent claim 1 has been further amended to particularly point out and distinctly
define additional configurations of the engine. Specifically, independent claim 1 has been
amended to particularly point out and distinctly define that a force acting to push up the cylinder
block in the cylinder axial line direction, at a time of firing of each cylinder, is dispersed to the
two supports of the cylinder group side corresponding to the firing cylinder and the one support
of the cylinder group side opposing the firing cylinder.

Due to the specific structural configuration as defined in independent claim 1, a force
(lifting force) acting to push up the cylinder block in the cylinder axial line direction at a time of
firing of each cylinder, can be reduced. Specifically, as the lifting force acting on the cylinder
block in the axial direction of each cylinder, due to combustion in the combustion chamber, is
supported by two supports positioned at the cylinder group side corresponding to the firing

cylinder and one support positioned at the cylinder group side opposing the firing cylinder. As
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the lifting force upon the cylinder block is supported by three supports the load applied to each
support can be decreased.

In the prior prosecution of the application, the Examiner has rejected independent claim 1
as being unpatentable over the combination of the Kamiyama patent and the Pattakos reference.
However, the Applicant respectfully submits that the cited references, either alone or in
combination, fail to disclose or make obvious each and every limitation regarding independent
claim 1.

The Kamiyama patent discloses an in-line four cylinder engine having a variable
compression ratio mechanism. In particular, the Kamiyama patent discloses that the variable
compression ratio mechanism can be applied to a V-type engine, and in this case one cam shaft is
positioned at each bank thereof (column 16, lines 46-55 of Kamiyama). However, the
Kamiyama patent does not disclose the positions at which the supports should be disposed.

The Pattakos reference discloses an engine having another variable compression ratio
mechanism. However, the Pattakos reference merely discloses that an eccentric ring 17 is
provided between a crank pin 4 of a crankshaft 2 and a crankshaft attachment 10 of a connecting
rod 7. The Pattakos reference discloses that the compression ratio can be changed by changing
the rotation angle of the eccentric ring 17.

In particular, changing the rotation angle of the eccentric ring 17 is performed by
changing the relative position of the second crankshaft 12 connected to eccentric ring 17 with
respect to crankshaft 2. A control frame 11 is provided for positioning a second crankshaft 12
around the crankshaft 2.

Further, the Pattakos reference discloses, in Figs. 9-13, a V-type engine in which the

above variable compression ratio mechanism is applied. In the V-type engine disclosed in Figs.
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9-13, the cylinders of the first cylinder group and the cylinders of the second cylinder group are
offset from each other.

In the rejection, the Examiner has equated the control frame 11 of the Pattakos reference
to the claimed supports of the present invention. Therefore, the Examiner takes the position that
the combination of the Kamiyama patent and the Pattakos reference discloses the above feature
of the present invention (pages 9 and 10 of the Office Action).

In sharp contrast to the claimed supports of independent claim 1, which are attached to
the cylinder block, the Pattakos reference merely discloses that the control frame 11 is attached
to the crankshaft. As such, the supports of the present invention are attached to the cylinder
block, while the control frame 11 of Pattakos is attached to the crankshaft, and therefore, the
basic constructions are different between the present invention and Pattakos. In addition, this
difference in the attaching position is based on the difference in the variable compression ratio
mechanism, and therefore the variable compression ratio mechanism is completely different
between the present invention and Kamiyama.

Further still, the Applicant respectfully submits that the cited references, either alone or
in combination, fail to disclose or make obvious the claimed limitation in which a force acting to
push up the cylinder block, in the cylinder axial line direction, at a time of firing of each
cylinder, is dispersed to the two supports of the cylinder group side corresponding to the firing
cylinder and the one support of the cylinder group side opposing the firing cylinder.
Specifically, as now claimed, independent claim 1 specifically defines the dispersion of the force
acting to push up the cylinder block, in the cylinder axial line direction, by the two supports of
the cylinder group side corresponding to the firing cylinder and the one support of the cylinder

group side opposing the firing cylinder, and in which the plurality of supports are now defined as
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being fastened to the cylinder block. Accordingly, the Applicant respectfully submits that the
cited references either alone or in combination fail to disclose or make obvious the specific
limitations of independent claim 1.

Moreover, the Applicant respectfully submits that it would not have been obvious to one
of ordinary skill in the art to modify the cited references to result in the claimed invention.
Specifically, the references are void of any disclosure whatsoever regarding a dispersion of a
force acting to push up the cylinder block, in the cylinder axial line direction, at a time of firing
of each cylinder, by the two supports of the cylinder group side corresponding to the firing
cylinder and the one support of the cylinder group side opposing the firing cylinder.
Specifically, independent claim 1 now particularly points out and distinctly defines the
connection of the plurality of supports of the first relative movement mechanism and the second
relative movement mechanism are fastened to the cylinder block and the supports, due to their
specific structural configuration, are used to disperse and force acting to lift up the cylinder block
by two supports on the side corresponding to the firing cylinder and a support on a cylinder
group side opposite the firing cylinder.

Due to the cited references failure to disclose or make obvious the claimed invention, the
Applicant respectfully submits that it would not have been obvious to one of ordinary skill in the
art to modify the cited references to result in the claimed invention as such modification would
be based solely upon the use of impermissible hindsight.

Further, the remainder of the references fails to cure the defects of the Kamiyama patent
and the Pattakos reference. Specifically, they fail to disclose or make obvious, either alone or in
combination, the limitations regarding the specific structural configuration of the supports of the

first relative movement mechanism and the second relative movement mechanism.
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In view of the foregoing, the Applicant respectfully submits that the combination of the
cited references fails to disclose or make obvious the claimed invention. As such, the Applicant
respectfully submits that independent claim 1 can no longer be rejected as obvious by the
combination of the cited references. Therefore, the Applicant respectfully requests that the
rejections be withdrawn and independent claim 1, and any claims depending thereon, be held in
condition for allowance.

Conclusion

In view of the claim amendments and remarks presented herein, the Applicant
respectfully submits that claims 1-4 are now in condition for allowance. Any questions,
comments, or suggestions the Examiner may have which would place the application in a better
condition for allowance should be directed to the undersigned attorney.

The Director is hereby authorized to charge any deficiency in the fees filed, asserted to be
filed or which should have been filed herewith (or with any paper hereafter filed in this
application by this firm) to our Deposit Account No. 07-1180.

Dated: April 4, 2014 Respectfully submitted,

Electronic signature: /Cesare A. Sclafani/

Cesare A. Sclafani
Registration No.: 59,587

GIFFORD, KRASS, SPRINKLE, ANDERSON
& CITKOWSKI, P.C.

2701 Troy Center Drive, Suite 330

Post Office Box 7021

Troy, Michigan 48007-7021

(248) 647-6000

(248) 647-5210 (Fax)

Attorney for Applicant
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DETAILED ACTION
Claim Rejections - 35 USC § 103

1. The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis for all obviousness
rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described

as set forth in section 102 of this title, if the differences between the subject matter sought to

be patented and the prior art are such that the subject matter as a whole would have been

obvious at the time the invention was made to a person having ordinary skill in the art to which

said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

2. Claim 1 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Kamiyama
(7,036,468) in view of Pattakos (2011/0048383).

3. Kamiyama discloses claim 1 of a variable compression ratio V-type internal combustion engine
(Column 16, lines 46-52) which joins cylinder blocks of two cylinder groups and makes the joined cylinder
block move relatively to a crankcase (See Pattakos below) characterized in that the engine is provided
with a first relative movement mechanism (112, 110, 109, 132, 105, 130) which is fastened to a first
cylinder group (FIG. 1—see below) side of said joined cylinder block through a plurality of supports (132,
130), and a second relative movement mechanism (112, 110, 109a, 132, 105, 130) which is fastened to a
second cylinder group side (Column 16, lines 46-52) of said joined cylinder block (See Pattakos below)
through a plurality of supports (132, 130), the number of said supports (FIG. 1) of said first relative
movement mechanism (FIG. 1) is made at least a number greater by exactly one than the number of
cylinders of said first cylinder group (FIG. 1--five supports and four cylinders) so that one of said supports
of said first relative movement mechanism (FIG. 1) is positioned at the two sides of the center axial lines
of the cylinders in said first cylinder group when viewing said first cylinder group side by the side view
(Pattakos), the number of said supports of said second relative movement mechanism (FIG. 1) is made at
least a number greater by exactly one than the number of cylinders of said second cylinder group (FIG.
1—five also) so that one of said supports of said second relative movement mechanism is positioned at
the two sides of the center axial lines of the cylinders in said second cylinder group when viewing said

second cylinder group side by the side view (Pattakos), and, due to an offset between the cylinders of
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said first cylinder group and the cylinders of said second cylinder group in the crankshaft direction
(Pattakos), one of said supports of said first relative movement mechanism is positioned on the center
axial line of each cylinder in said second cylinder group when viewing said first cylinder group side by the
side view and one of said supports of said second relative movement mechanism is positioned on the
center axial line of each cylinder in said first cylinder group when viewing said second cylinder group side
by the side view (Pattakos).

Kamiyama disclose a first cylinder group (2) having four cylinders that can move relative to a
crankcase and teaching that a V-type engine could be used with a variable compression ratio apparatus.
Kamiyama is silent, however, concerning a V-type variable compression ratio engine which joins cylinder
blocks of two cylinder groups and makes the joined cylinder block move relatively to a crankcase.
Pattakos teaches a V-type compression ratio engine and discloses in (FIG. 9—see below) two offset rows
of cylinders joined together for the purpose of the balance of the engine remaining as good as the
conventional eight cylinder balance. Therefore, it would have been obvious to one of ordinary skill in the
art at the time of the invention to provide two offset rows of four cylinders each that are joined together for
the purpose of the balance of the engine remaining as good as the convention eight cylinder balance.

Kamiyama also discloses supports but is silent on whether the supports are positioned on the two
sides of the center axial lines of the cylinders in said first and second cylinder groups when viewing said
first cylinder group side by the side view. Pattakos teaches in (FIG. 9) two offset rows of cylinders and in
(FIG. 6—see below) discloses how the supports have exactly one more support than the number of
cylinders which therefore teaches that the supports are positioned on the two sides of the center axial
lines of the cylinder in said first and second cylinder groups when viewing said first cylinder group side by
the side view for the purpose of the balance of the engine remaining as good as the conventional eight
cylinder balance. Therefore, it would have been obvious to one of ordinary skill in the art at the time of
the invention to provide supports that are positioned on the two sides of the center axial lines of the
cylinder in said first and second cylinder groups for the purpose of the balance of the engine remaining as

good as the conventional eight cylinder balance.
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Kamiyama discloses a group of four cylinders, but is silent concerning an offset between the
cylinders of said first cylinder group and the cylinders of said second cylinder group in the crankshaft
direction. Pattakos in (FIG. 9) teaches two groups of cylinders having an offset between the two groups
of cylinders in the crankshaft direction for the purpose of the balance of the engine remaining as good as
the conventional eight cylinder balance. Therefore, it would have been obvious to one of ordinary skill in
the art at the time of the invention to provide two groups of cylinders having an offset between the two
groups of cylinders in the crankshaft direction for the purpose of the balance of the engine remaining as
good as the conventional eight cylinder balance.

Kamiyama discloses a group of four cylinders with a group of supports one more than the
cylinders on the side, but is silent concerning one of said supports of said first relative movement
mechanism is positioned on the center axial line of each cylinder in said second cylinder group when
viewing said first cylinder group side by the side view and one of said supports of said second relative
movement mechanism is positioned on the center axial line of each cylinder in said first cylinder group
when viewing said second cylinder group side by the side view. Pattakos teaches in (FIG. 1—see below)
a group of cylinders having an additional support also. The nature of the spacing of the supports in (FIG.
1) requires that one of the supports of the first relative movement mechanism is along the center axial line
of each cylinder in the second cylinder group when viewing from side by the side view and vice versa for
the purpose of the balance of the engine remaining as good as the conventional eight cylinder balance.
Therefore, it would have been obvious to one of ordinary skill in the art to provide one of said supports of
said first relative movement mechanism is positioned on the center axial line of each cylinder in said
second cylinder group when viewing said first cylinder group side by the side view and one of said
supports of said second relative movement mechanism is positioned on the center axial line of each
cylinder in said first cylinder group when viewing said second cylinder group side by the side view for the
purpose of the balance of the engine remaining as good as the conventional eight cylinder balance.

4, Claim 2 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Kamiyama

(7,036,468) in view of Pattakos (2011/0048383) and further in view of Kamiyama (2008/0178857).
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5. Regarding claim 2, claim 2 depends from claim 1 which is obvious in light of Kamiyama in view of
Pattakos. Claim 2 further requires wherein in that said supports of said first relative movement
mechanism are comprised of first supports (50) which are positioned between center axial lines of two
cylinders adjoining each other in said first cylinder group when viewing said first cylinder group side by
the side view (Pattakos) and second supports (52) which are not positioned between center axial lines of
the two cylinders adjoining each other in said first cylinder group when viewing said first cylinder group
side by the side view (Pattakos), a thickness of said first supports is two times a thickness of said second
supports (Kamiyama 2008), said supports (50) of said second relative movement mechanism are
comprised of third supports (50) which are positioned between center axial lines of two cylinders adjoining
each other in said second cylinder group when viewing said second cylinder group side by the side view
(Pattakos) and fourth supports (52) which are not positioned between center axial lines of two cylinders
adjoining each other in said second cylinder group when viewing said second cylinder group side by the
side view (Pattakos), and a thickness of said third supports is two times a thickness of said fourth
supports (Kamiyama 2008).

Kamiyama ‘468 discloses supports for the first and second relative movement mechanisms, but it
silent concerning their positioning relative to the cylinders. Pattakos teaches that the first and third
supports are positioned between center axial lines of two cylinders adjoining each other in said first and
second cylinder group when viewing said first and second cylinder group side by the side view and the
second and fourth supports are not positioned between center axial lines of the two cylinders adjoining
each other in said first and second cylinder group when viewing said first and second cylinder group side
by the side view (FIGS. 1, 6, 9) for the purpose of the balance of the engine remaining as good as the
conventional eight cylinder balance. Therefore, it would have been obvious to one of ordinary skill in the
art at the time of the invention to provide first and third supports positioned between center axial lines of
two cylinders adjoining each other in said first and second cylinder group when viewing said first and
second cylinder group side by the side view and the second and fourth supports are not positioned

between center axial lines of the two cylinders adjoining each other in said first and second cylinder group
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when viewing said first and second cylinder group side by the side view (FIGS. 1, 6, 9) for the purpose of
the balance of the engine remaining as good as the conventional eight cylinder balance.

Kamiyama ‘468 and Pattakos both are silent concerning thickness of first and third supports is
two times a thickness of the second and fourth supports. Kamiyama (2008) teaches in (FIG. 3) that
supports (25b) are twice as thick as supports (25a2) for the purpose of having the portions (23a2) and
(25b) move integrally with the cylinder block in the direction of the cylinder axes relative to the crankcase.
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to
provide supports (25b) are twice as thick as supports( 25a2) for the purpose of having the portions (23a2)
and (25b) move integrally with the cylinder block in the direction of the cylinder axes relative to the
crankcase.

6. Claim 3 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Kamiyama
(7,036,468) in view of Pattakos (2011/0048383) and further in view of Shin (2009/0241910).

7. Regarding claim 3, claim 3 depends from claim 1 which is obvious in light of Kamiyama in view of
Pattakos. Claim 3 further requires wherein in that said first relative movement mechanism and said
second relative movement mechanism are made independently controllable (Column 16, lines 46-52), a
first relative movement distance (Column 16, lines 46-52) in a front view engine centerline direction
which passes through a center of a crankshaft which is caused by said first relative movement
mechanism (Column 16, lines 46-52) at said first cylinder group side of said joined cylinder block
(Pattakos) and a second relative movement distance (Column 16, lines 46-52) in said engine centerline
direction which is caused by said second relative movement mechanism (Column 16, lines 46-52) at said
second cylinder group side of said joined cylinder block (Pattakos) can be made different (Column 16,
lines 46-52), said first relative movement mechanism changes said first relative movement distance when
none of the cylinders of said first cylinder group is in an expansion stroke, and said second relative
movement mechanism changes said second relative movement distance when none of the cylinders of
said second cylinder group is in an expansion stroke (Shin).

Kamiyama is silent on the cylinder block being joined. Pattakos teaches a joined cylinder block in

(FIG. 9) and [Paragraph 0034] for the purpose of the balance of the engine remaining as good as the
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conventional eight cylinder balance. Kamiyama discloses changes in relative movement distance via the
first and second relative movement mechanisms based on operational factors. Kamiyama and Pattakos
are silent concerning control of cylinders while operating a variable compression ratio mechanism. Shin
teaches in [Paragraph 0011] that the invention discloses a variable compression ratio apparatus having
the further advantages of achieving different strokes corresponding to
intake/compression/expansion/exhaust strokes for the purpose of enhancing fuel mileage. Therefore, it
would have been obvious to one of ordinary skill in the art at the time of the invention to provide a variable
compression ratio apparatus having the further advantages of achieving different strokes corresponding
to intake/compression/expansion/exhaust strokes for the purpose of enhancing fuel mileage.
8. Claim 4 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Kamiyama
(7,036,468) in view of Pattakos (2011/0048383) and further in view of Kamiyama (2008/0178857) and
further in view of Shin (2009/0241910).
9. Regarding claim 4, claim 4 depends from claim 2 which is obvious in light of Kamiyama and
Pattakos and Kamiyama (2008). Claim 3 further requires wherein in that said first relative movement
mechanism and said second relative movement mechanism are made independently controllable
(Column 16, lines 46-52), a first relative movement distance (Column 16, lines 46-52) in a front view
engine centerline direction which passes through a center of a crankshaft which is caused by said first
relative movement mechanism (Column 16, lines 46-52) at said first cylinder group side of said joined
cylinder block (Pattakos) and a second relative movement distance (Column 16, lines 46-52) in said
engine centerline direction which is caused by said second relative movement mechanism (Column 16,
lines 46-52) at said second cylinder group side of said joined cylinder block (Pattakos) can be made
different (Column 16, lines 46-52), said first relative movement mechanism changes said first relative
movement distance when none of the cylinders of said first cylinder group is in an expansion stroke, and
said second relative movement mechanism changes said second relative movement distance when none
of the cylinders of said second cylinder group is in an expansion stroke (Shin).

Kamiyama ‘468 is silent on the cylinder block being joined. Pattakos teaches a joined cylinder

block in (FIG. 9) and [Paragraph 0034] for the purpose of the balance of the engine remaining as good as
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the conventional eight cylinder balance. Kamiyama ‘468 discloses changes in relative movement
distance via the first and second relative movement mechanisms based on operational factors.
Kamiyama '468 Kamiyama (2008) and Pattakos are silent concerning control of cylinders while operating
a variable compression ratio mechanism. Shin teaches in [Paragraph 0011] that the invention discloses a
variable compression ratio apparatus having the further advantages of achieving different strokes
corresponding to intake/compression/expansion/exhaust strokes for the purpose of enhancing fuel
mileage. Therefore, it would have been obvious to one of ordinary skill in the art at the time of the
invention to provide a variable compression ratio apparatus having the further advantages of achieving
different strokes corresponding to intake/compression/expansion/exhaust strokes for the purpose of

enhancing fuel mileage.
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Response to Arguments

10. The Applicant presents arguments for patentability. First, the Applicant asserts that the claimed
supports are attached to the cylinder block. Next, they say wherein "the force lifting up the cylinder block
is supported by three supports, and thus the load applied to each support can be decreased," can be
obtained. Finally, they say the multiple supports distribute the load. Examiner respectively disagrees
with all of these assertions.

Initially, Examiner is unaware of claim language that recites that the supports are directly
connected to the cylinder block. The Remarks section of the Amendments alleges independent claim 12,
which is assumed to be independent claim 1, states there is a connection to the cylinder block in the
claims but Examiner only sees a vague connection. Furthermore the second statement of “the force
lifting up . . .” Examiner could not find in the claims. The Applicant states that the cited references
connection to the crankshafts (2) and (12) is different. The crankshafts (2) and (12) are securely

connected to the block and bear a portion of the load. Looking at the design of FIG. 6 above on Page 10
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it’s clear that the load is distributed across many supports. The Applicant states that the design is
different and therefore is patentable over the cited art, however, Examiner has failed to see where exactly
in the claims these differences are. Accordingly, all rejections are maintained.

Conclusion
11. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as set forth
in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date
of this final action and the advisory action is not mailed until after the end of the THREE-MONTH
shortened statutory period, then the shortened statutory period will expire on the date the advisory action
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later than SIX
MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the examiner should
be directed to CHARLES BRAUCH whose telephone number is (313)446-6511. The examiner can
normally be reached on Monday-Friday;EST 9:00-6:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Lindsay Low can be reached on 571-272-1196. 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
gither 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 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.
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/CHARLES BRAUCH/

Examiner, Art Unit 3783

/LINDSAY LOW/
Supervisory Patent Examiner, Art Unit 3783
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Docket No.: TMCW-10402/08
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Utility Application of:
Manabu Tateno et al.

Application No.: 13/510,437 Confirmation No.: 5228
Filed: May 17, 2012 Art Unit: 3783

For: VARIABLE COMPRESSION RATIO V-TYPE Examiner: C. J. Brauch
INTERNAL COMBUSTION ENGINE

AMENDMENT IN RESPONSE TO
NON-FINAL OFFICE ACTION UNDER 37 C.F.R. 1.111

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Madam:

INTRODUCTORY COMMENTS

In response to the Office Action mailed August5, 2013, please amend the above-

identified U.S. patent application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this paper.

Remarks/Arguments begin on page 5 of this paper.
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AMENDMENTS TO THE CLAIMS

1. (Currently amended) A variable compression ratio V-type internal combustion
engine which joins cylinder blocks of two cylinder groups and makes the joined cylinder block
move relatively to a crankcase, eharaeterizedin-that the engine isprevided-with comprising:

a first relative movement mechanism which is fastened to a first cylinder group side of
said joined cylinder block through a plurality of supports; and

a second relative movement mechanism which is fastened to a second cylinder group side
of said joined cylinder block through a plurality of supports,

the number of said supports of said first relative movement mechanism is made at least a
number greater by exactly one than the number of cylinders of said first cylinder group so that
one of said supports of said first relative movement mechanism is positioned at the two sides of
the center axial lines of the cylinders in said first cylinder group when viewing said first cylinder
group side by the side view, the number of said supports of said second relative movement
mechanism is made at least a number greater by exactly one than the number of cylinders of said
second cylinder group so that one of said supports of said second relative movement mechanism
is positioned at the two sides of the center axial lines of the cylinders in said second cylinder
group when viewing said second cylinder group side by the side view, and,

wherein due to an offset between the cylinders of said first cylinder group and the
cylinders of said second cylinder group in the crankshaft direction, one of said supports of said
first relative movement mechanism is positioned on the center axial line of each cylinder in said
second cylinder group when viewing said first cylinder group side by the side view and one of

said supports of said second relative movement mechanism is positioned on the center axial line
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of each cylinder in said first cylinder group when viewing said second cylinder group side by the

side view.

2. (Currently amended) The variable compression ratio V-type internal combustion

engine according to claim 1, wherein ehkaraeterized—in—that said supports of said first relative

movement mechanism are comprised of first supports which are positioned between center axial
lines of two cylinders adjoining each other in said first cylinder group when viewing said first
cylinder group side by the side view and second supports which are not positioned between
center axial lines of two cylinders adjoining each other in said first cylinder group when viewing
said first cylinder group side by the side view, a thickness of said first supports is two times a
thickness of said second supports, said supports of said second relative movement mechanism
are comprised of third supports which are positioned between center axial lines of two cylinders
adjoining each other in said second cylinder group when viewing said second cylinder group side
by the side view and fourth supports which are not positioned between center axial lines of two
cylinders adjoining each other in said second cylinder group when viewing said second cylinder
group side by the side view, and a thickness of said third supports is two times a thickness of said

fourth supports.

3. (Currently amended) The variable compression ratio V-type internal combustion

engine according to claim 1, wherein echaraeterized—n—that said first relative movement

mechanism and said second relative movement mechanism are made independently controllable,
a first relative movement distance in a front view engine centerline direction which passes

through a center of a crankshaft which is caused by said first relative movement mechanism at
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said first cylinder group side of said joined cylinder block and a second relative movement
distance in said engine centerline direction which is caused by said second relative movement
mechanism at said second cylinder group side of said joined cylinder block can be made
different, said first relative movement mechanism changes said first relative movement distance
when none of the cylinders of said first cylinder group is in an expansion stroke, and said second
relative movement mechanism changes said second relative movement distance when none of

the cylinders of said second cylinder group is in an expansion stroke.

4. (Currently amended) The variable compression ratio V-type internal combustion

engine according to claim 2, wherein echaraeterized—n—that said first relative movement

mechanism and said second relative movement mechanism are made independently controllable,
a first relative movement distance in a front view engine centerline direction which passes
through a center of a crankshaft which is caused by said first relative movement mechanism at
said first cylinder group side of said joined cylinder block and a second relative movement
distance in said engine centerline direction which is caused by said second relative movement
mechanism at said second cylinder group side of said joined cylinder block can be made
different, said first relative movement mechanism changes said first relative movement distance
when none of the cylinders of said first cylinder group is in an expansion stroke, and said second
relative movement mechanism changes said second relative movement distance when none of

the cylinders of said second cylinder group is in an expansion stroke.
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REMARKS
Status
Claims 1-4 were previously pending in the application. The present amendment amends
claims 1-4 and does not add or cancel any claims. Accordingly, it is claims 1-4, as now
amended, which are currently at issue.

The 35 U.S.C. §103 Rejection

In the Office Action dated August 5, 2013, the Examiner rejected independent claim 1
under 35 U.S.C. §103(a) as being unpatentable over U.S. Patent 7,036,468 to Kamiyama in view
of U.S. Patent Application Publication 2011/0048383 to Pattakos. The Examiner also rejected
claims 2-4 under 35 U.S.C. §103(a) as being unpatentable over the combination of Kamiyama
and Pattakos in view of varying combinations of U.S. Patent Application Publication
2008/0178857 to Kamiyama and U.S. Patent Application Publication 2009/0241910 to Shin.
The Applicant would like to thank the Examiner for the Office Action, including the thorough
explanation of the basis of the rejections.

The above identified Office Action has been reviewed, the references carefully
considered, and the Examiner’s comments thoughtfully weighed. In view thereof, the current
amendment is presented. It is respectfully submitted that by the amendments and remarks
presented herein, all bases of rejection set forth in the Office Action have been traversed and
overcome. Accordingly, reconsideration and withdrawal of all rejections is respectfully
requested.

The present invention is directed to a variable compression ratio V-type internal
combustion engine which joins cylinder blocks of two cylinder groups and makes the joined

cylinder block move relatively to a crankcase. The variable compression ratio V-type internal
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combustion engine includes a first relative movement mechanism and a second relative
movement mechanism. The first relative movement mechanism is fastened to a first cylinder
group side of the joined cylinder block through a plurality of supports. The second relative
movement mechanism is fastened to a second cylinder group side of the joined cylinder block
through a plurality of supports.

The number of the supports of the first relative movement mechanism is made at least a
number greater by exactly one than the number of the cylinders of the first cylinder group so that
one of the supports of the first relative movement mechanism is positioned at two sides of the
center axial lines of the cylinders in the first cylinder group when viewing the first cylinder
group side by the side view.

The number of the supports of the second relative movement mechanism is made at least
a number greater by exactly one than the number of cylinders of the second cylinder group so
that one of the supports of the second relative movement mechanism is positioned at the two
sides of the center axial lines of the cylinders in the second cylinder group when viewing the
second cylinder group side by the side view.

The cylinders of the first cylinder group and the cylinders of the second cylinder group
are offset from each other in the crankshaft direction. As such, one of the supports of the first
relative movement mechanism is positioned on the center axial line of each cylinder in the
second cylinder group when viewing the first cylinder group side by the side view and one of the
supports of the second relative movement mechanism is positioned on the center axial line of
each cylinder in the first cylinder group when viewing the second cylinder group side by the side

view.
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Accordingly, the cylinders of the first cylinder group and the cylinders of the second
cylinder group are offset from each other when viewing in a side view such that one of the
supports of the second relative movement mechanism is positioned on the center axial line of
each cylinder in the first cylinder group and one of the supports of the first relative movement
mechanism is positioned on the center axial line of each cylinder in the second cylinder group.

As each of the supports of the second relative movement mechanism are positioned on
the center axial line of each cylinder in the first cylinder group and each of the supports of the
first relative movement mechanism are positioned on the center axial line of each cylinder in the
second cylinder group, the force of lifting up a cylinder block is reduced. Specifically, as the
lifting force acting on the cylinder block in the axial direction of each cylinder, due to
combustion in the combustion chamber, is supported by two supports positioned at the cylinder
group side corresponding to the combustion occurring cylinder and one support positioned at the
cylinder group side opposing the combustion occurring cylinder. Accordingly, the lifting force
upon the cylinder block is supported by three supports; therefore, the load applied to each
support can be decreased.

In the prior prosecution of the application, the Examiner has rejected independent claim 1
as being unpatentable over the combination of the Kamiyama patent and the Pattakos reference.
However, the Applicant respectfully submits that the cited references, either alone or in
combination, fail to disclose or make obvious each and every limitation regarding independent
claim 1.

The Kamiyama patent discloses an in-line four cylinder engine having a variable
compression ratio mechanism. In particular, Kamiyama patent discloses that the variable

compression ratio mechanism can be applied to a V-type engine, and in this case one cam shaft is
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positioned at each bank thereof (column 16, lines 46-55 of Kamiyama). However, the
Kamiyama patent does not disclose the positions at which the supports should be disposed.

The Pattakos reference discloses an engine having another variable compression ratio
mechanism. However, the Pattakos reference merely discloses that an eccentric ring 17 is
provided between a crank pin 4 of a crankshaft 2 and a crankshaft attachment 10 of a connecting
rod 7. The Pattakos reference discloses that the compression ratio can be changed by changing
the rotation angle of the eccentric ring 17.

In particular, changing the rotation angle of the eccentric ring 17 is performed by
changing the relative position of the second crankshaft 12 connected to eccentric ring 17 with
respect to crankshaft 2. A control frame 11 is provided for positioning a second crankshaft 12
around the crankshaft 2.

Further, the Pattakos reference discloses, in Figs. 9-13, a V-type engine in which the
above variable compression ratio mechanism is applied. In the V-type engine disclosed in Figs.
9-13, the cylinders of the first cylinder group and the cylinders of the second cylinder group are
offset from each other.

In the rejection, the Examiner has equated the control frame 11 of the Pattakos reference
to the claimed supports of the present invention. Therefore, the Examiner takes the position that
the combination of the Kamiyama patent and the Pattakos reference discloses the above feature
of the present invention (pages 9 and 10 of the Office Action).

In sharp contrast to the claimed supports of independent claim 12, which are attached to
the cylinder block, the Pattakos reference merely discloses that the control frame 11 is attached
to the crankshaft. As such, the supports of the present invention are attached to the cylinder

block, while the control frame 11 of Pattakos is attached to the crankshaft, and therefore, the
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basic constructions are different between the present invention and Pattakos. In addition, this
difference in the attaching position is based on the difference in the variable compression ratio
mechanism, and therefore the variable compression ratio mechanism is completely different
between the present invention and Kamiyama.

Moreover, according to the present invention, the advantageous effects wherein “the
force lifting up the cylinder block is supported by three supports, and thus the load applied to
each support can be decreased” can be obtained, while such effects cannot be obtained in the
Pattakos reference.

Moreover, the Applicant respectfully submits that it would not have been obvious to one
of ordinary skill in the art to modify the cited references, either alone or in combination, to result
in the claimed invention. Specifically, the references fail to disclose or make obvious the
specific configuration that results in three supports being provided around a cylinder such that
during combustion, the load applied to each support can be decreased.

Due to the cited references failure to disclose or make obvious the claimed invention, the
Applicant respectfully submits that it would not have been obvious to one of ordinary skill in the
art to modify the cited references to result in the claimed invention as such modification would
be based solely upon the use of impermissible hindsight.

Further, the remainder of the references fails to cure the defects of the Kamiyama patent
and the Pattakos reference. Specifically, they fail to disclose or make obvious, either alone or in
combination, the limitations regarding the specific structural configuration of the supports of the

first relative movement mechanism and the second relative movement mechanism.
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In view of the foregoing, the Applicant respectfully submits that the combination of the
cited references fails to disclose or make obvious the claimed invention. As such, the Applicant
respectfully submits that independent claim 1 can no longer be rejected as obvious by the
combination of the cited references. Therefore, the Applicant respectfully requests that the
rejections be withdrawn and independent claim 1, and any claims depending thereon, be held in
condition for allowance.

Conclusion

In view of the claim amendments and remarks presented herein, the Applicant
respectfully submits that claims 1-4 are now in condition for allowance. Any questions,
comments, or suggestions the Examiner may have which would place the application in a better
condition for allowance should be directed to the undersigned attorney.

The Director is hereby authorized to charge any deficiency in the fees filed, asserted to be
filed or which should have been filed herewith (or with any paper hereafter filed in this
application by this firm) to our Deposit Account No. 07-1180.

Dated: November 5, 2013 Respectfully submitted,

By /Cesare A. Sclafani/
Cesare A. Sclafani
Registration No.: 59,587
GIFFORD, KRASS, SPRINKLE, ANDERSON
& CITKOWSKI, P.C.
2701 Troy Center Drive, Suite 330
Post Office Box 7021
Troy, Michigan 48007-7021
(248) 647-6000
(248) 647-5210 (Fax)
Attorney for Applicant
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DETAILED ACTION
Claim Rejections - 35 USC § 103

1. The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis for all obviousness
rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described

as set forth in section 102 of this title, if the differences between the subject matter sought to

be patented and the prior art are such that the subject matter as a whole would have been

obvious at the time the invention was made to a person having ordinary skill in the art to which

said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

2. Claim 1 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Kamiyama
(7,036,468) in view of Pattakos (2011/0048383).

3. Kamiyama discloses claim 1 of a variable compression ratio V-type internal combustion engine
(Column 16, lines 46-52) which joins cylinder blocks of two cylinder groups and makes the joined cylinder
block move relatively to a crankcase (See Pattakos below) characterized in that the engine is provided
with a first relative movement mechanism (112, 110, 109, 132, 105, 130) which is fastened to a first
cylinder group (FIG. 1—see below) side of said joined cylinder block through a plurality of supports (132,
130), and a second relative movement mechanism (112, 110, 109a, 132, 105, 130) which is fastened to a
second cylinder group side (Column 16, lines 46-52) of said joined cylinder block (See Pattakos below)
through a plurality of supports (132, 130), the number of said supports (FIG. 1) of said first relative
movement mechanism (FIG. 1) is made at least a number greater by exactly one than the number of
cylinders of said first cylinder group (FIG. 1--five supports and four cylinders) so that one of said supports
of said first relative movement mechanism (FIG. 1) is positioned at the two sides of the center axial lines
of the cylinders in said first cylinder group when viewing said first cylinder group side by the side view
(Pattakos), the number of said supports of said second relative movement mechanism (FIG. 1) is made at
least a number greater by exactly one than the number of cylinders of said second cylinder group (FIG.
1—five also) so that one of said supports of said second relative movement mechanism is positioned at
the two sides of the center axial lines of the cylinders in said second cylinder group when viewing said

second cylinder group side by the side view (Pattakos), and, due to an offset between the cylinders of
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said first cylinder group and the cylinders of said second cylinder group in the crankshaft direction
(Pattakos), one of said supports of said first relative movement mechanism is positioned on the center
axial line of each cylinder in said second cylinder group when viewing said first cylinder group side by the
side view and one of said supports of said second relative movement mechanism is positioned on the
center axial line of each cylinder in said first cylinder group when viewing said second cylinder group side
by the side view (Pattakos).

Kamiyama disclose a first cylinder group (2) having four cylinders that can move relative to a
crankcase and teaching that a V-type engine could be used with a variable compression ratio apparatus.
Kamiyama is silent, however, concerning a V-type variable compression ratio engine which joins cylinder
blocks of two cylinder groups and makes the joined cylinder block move relatively to a crankcase.
Pattakos teaches a V-type compression ratio engine and discloses in (FIG. 9—see below) two offset rows
of cylinders joined together for the purpose of the balance of the engine remaining as good as the
conventional eight cylinder balance. Therefore, it would have been obvious to one of ordinary skill in the
art at the time of the invention to provide two offset rows of four cylinders each that are joined together for
the purpose of the balance of the engine remaining as good as the convention eight cylinder balance.

Kamiyama also discloses supports but is silent on whether the supports are positioned on the two
sides of the center axial lines of the cylinders in said first and second cylinder groups when viewing said
first cylinder group side by the side view. Pattakos teaches in (FIG. 9) two offset rows of cylinders and in
(FIG. 6—see below) discloses how the supports have exactly one more support than the number of
cylinders which therefore teaches that the supports are positioned on the two sides of the center axial
lines of the cylinder in said first and second cylinder groups when viewing said first cylinder group side by
the side view for the purpose of the balance of the engine remaining as good as the conventional eight
cylinder balance. Therefore, it would have been obvious to one of ordinary skill in the art at the time of
the invention to provide supports that are positioned on the two sides of the center axial lines of the
cylinder in said first and second cylinder groups for the purpose of the balance of the engine remaining as

good as the conventional eight cylinder balance.
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Kamiyama discloses a group of four cylinders, but is silent concerning an offset between the
cylinders of said first cylinder group and the cylinders of said second cylinder group in the crankshaft
direction. Pattakos in (FIG. 9) teaches two groups of cylinders having an offset between the two groups
of cylinders in the crankshaft direction for the purpose of the balance of the engine remaining as good as
the conventional eight cylinder balance. Therefore, it would have been obvious to one of ordinary skill in
the art at the time of the invention to provide two groups of cylinders having an offset between the two
groups of cylinders in the crankshaft direction for the purpose of the balance of the engine remaining as
good as the conventional eight cylinder balance.

Kamiyama discloses a group of four cylinders with a group of supports one more than the
cylinders on the side, but is silent concerning one of said supports of said first relative movement
mechanism is positioned on the center axial line of each cylinder in said second cylinder group when
viewing said first cylinder group side by the side view and one of said supports of said second relative
movement mechanism is positioned on the center axial line of each cylinder in said first cylinder group
when viewing said second cylinder group side by the side view. Pattakos teaches in (FIG. 1—see below)
a group of cylinders having an additional support also. The nature of the spacing of the supports in (FIG.
1) requires that one of the supports of the first relative movement mechanism is along the center axial line
of each cylinder in the second cylinder group when viewing from side by the side view and vice versa for
the purpose of the balance of the engine remaining as good as the conventional eight cylinder balance.
Therefore, it would have been obvious to one of ordinary skill in the art to provide one of said supports of
said first relative movement mechanism is positioned on the center axial line of each cylinder in said
second cylinder group when viewing said first cylinder group side by the side view and one of said
supports of said second relative movement mechanism is positioned on the center axial line of each
cylinder in said first cylinder group when viewing said second cylinder group side by the side view for the
purpose of the balance of the engine remaining as good as the conventional eight cylinder balance.

4, Claim 2 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Kamiyama

(7,036,468) in view of Pattakos (2011/0048383) and further in view of Kamiyama (2008/0178857).
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5. Regarding claim 2, claim 2 depends from claim 1 which is obvious in light of Kamiyama in view of
Pattakos. Claim 2 further requires wherein in that said supports of said first relative movement
mechanism are comprised of first supports (50) which are positioned between center axial lines of two
cylinders adjoining each other in said first cylinder group when viewing said first cylinder group side by
the side view (Pattakos) and second supports (52) which are not positioned between center axial lines of
the two cylinders adjoining each other in said first cylinder group when viewing said first cylinder group
side by the side view (Pattakos), a thickness of said first supports is two times a thickness of said second
supports (Kamiyama 2008), said supports (50) of said second relative movement mechanism are
comprised of third supports (50) which are positioned between center axial lines of two cylinders adjoining
each other in said second cylinder group when viewing said second cylinder group side by the side view
(Pattakos) and fourth supports (52) which are not positioned between center axial lines of two cylinders
adjoining each other in said second cylinder group when viewing said second cylinder group side by the
side view (Pattakos), and a thickness of said third supports is two times a thickness of said fourth
supports (Kamiyama 2008).

Kamiyama ‘468 discloses supports for the first and second relative movement mechanisms, but it
silent concerning their positioning relative to the cylinders. Pattakos teaches that the first and third
supports are positioned between center axial lines of two cylinders adjoining each other in said first and
second cylinder group when viewing said first and second cylinder group side by the side view and the
second and fourth supports are not positioned between center axial lines of the two cylinders adjoining
each other in said first and second cylinder group when viewing said first and second cylinder group side
by the side view (FIGS. 1, 6, 9) for the purpose of the balance of the engine remaining as good as the
conventional eight cylinder balance. Therefore, it would have been obvious to one of ordinary skill in the
art at the time of the invention to provide first and third supports positioned between center axial lines of
two cylinders adjoining each other in said first and second cylinder group when viewing said first and
second cylinder group side by the side view and the second and fourth supports are not positioned

between center axial lines of the two cylinders adjoining each other in said first and second cylinder group
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when viewing said first and second cylinder group side by the side view (FIGS. 1, 6, 9) for the purpose of
the balance of the engine remaining as good as the conventional eight cylinder balance.

Kamiyama ‘468 and Pattakos both are silent concerning thickness of first and third supports is
two times a thickness of the second and fourth supports. Kamiyama (2008) teaches in (FIG. 3) that
supports (25b) are twice as thick as supports (25a2) for the purpose of having the portions (23a2) and
(25b) move integrally with the cylinder block in the direction of the cylinder axes relative to the crankcase.
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to
provide supports (25b) are twice as thick as supports( 25a2) for the purpose of having the portions (23a2)
and (25b) move integrally with the cylinder block in the direction of the cylinder axes relative to the
crankcase.

6. Claim 3 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Kamiyama
(7,036,468) in view of Pattakos (2011/0048383) and further in view of Shin (2009/0241910).

7. Regarding claim 3, claim 3 depends from claim 1 which is obvious in light of Kamiyama in view of
Pattakos. Claim 3 further requires wherein in that said first relative movement mechanism and said
second relative movement mechanism are made independently controllable (Column 16, lines 46-52), a
first relative movement distance (Column 16, lines 46-52) in a front view engine centerline direction
which passes through a center of a crankshaft which is caused by said first relative movement
mechanism (Column 16, lines 46-52) at said first cylinder group side of said joined cylinder block
(Pattakos) and a second relative movement distance (Column 16, lines 46-52) in said engine centerline
direction which is caused by said second relative movement mechanism (Column 16, lines 46-52) at said
second cylinder group side of said joined cylinder block (Pattakos) can be made different (Column 16,
lines 46-52), said first relative movement mechanism changes said first relative movement distance when
none of the cylinders of said first cylinder group is in an expansion stroke, and said second relative
movement mechanism changes said second relative movement distance when none of the cylinders of
said second cylinder group is in an expansion stroke (Shin).

Kamiyama is silent on the cylinder block being joined. Pattakos teaches a joined cylinder block in

(FIG. 9) and [Paragraph 0034] for the purpose of the balance of the engine remaining as good as the
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conventional eight cylinder balance. Kamiyama discloses changes in relative movement distance via the
first and second relative movement mechanisms based on operational factors. Kamiyama and Pattakos
are silent concerning control of cylinders while operating a variable compression ratio mechanism. Shin
teaches in [Paragraph 0011] that the invention discloses a variable compression ratio apparatus having
the further advantages of achieving different strokes corresponding to
intake/compression/expansion/exhaust strokes for the purpose of enhancing fuel mileage. Therefore, it
would have been obvious to one of ordinary skill in the art at the time of the invention to provide a variable
compression ratio apparatus having the further advantages of achieving different strokes corresponding
to intake/compression/expansion/exhaust strokes for the purpose of enhancing fuel mileage.
8. Claim 4 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Kamiyama
(7,036,468) in view of Pattakos (2011/0048383) and further in view of Kamiyama (2008/0178857) and
further in view of Shin (2009/0241910).
9. Regarding claim 4, claim 4 depends from claim 2 which is obvious in light of Kamiyama and
Pattakos and Kamiyama (2008). Claim 3 further requires wherein in that said first relative movement
mechanism and said second relative movement mechanism are made independently controllable
(Column 16, lines 46-52), a first relative movement distance (Column 16, lines 46-52) in a front view
engine centerline direction which passes through a center of a crankshaft which is caused by said first
relative movement mechanism (Column 16, lines 46-52) at said first cylinder group side of said joined
cylinder block (Pattakos) and a second relative movement distance (Column 16, lines 46-52) in said
engine centerline direction which is caused by said second relative movement mechanism (Column 16,
lines 46-52) at said second cylinder group side of said joined cylinder block (Pattakos) can be made
different (Column 16, lines 46-52), said first relative movement mechanism changes said first relative
movement distance when none of the cylinders of said first cylinder group is in an expansion stroke, and
said second relative movement mechanism changes said second relative movement distance when none
of the cylinders of said second cylinder group is in an expansion stroke (Shin).

Kamiyama ‘468 is silent on the cylinder block being joined. Pattakos teaches a joined cylinder

block in (FIG. 9) and [Paragraph 0034] for the purpose of the balance of the engine remaining as good as
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the conventional eight cylinder balance. Kamiyama ‘468 discloses changes in relative movement
distance via the first and second relative movement mechanisms based on operational factors.
Kamiyama 468 Kamiyama (2008) and Pattakos are silent concerning control of cylinders while operating
a variable compression ratio mechanism. Shin teaches in [Paragraph 0011] that the invention discloses a
variable compression ratio apparatus having the further advantages of achieving different strokes
corresponding to intake/compression/expansion/exhaust strokes for the purpose of enhancing fuel
mileage. Therefore, it would have been obvious to one of ordinary skill in the art at the time of the
invention to provide a variable compression ratio apparatus having the further advantages of achieving
different strokes corresponding to intake/compression/expansion/exhaust strokes for the purpose of

enhancing fuel mileage.

Five Supports—
Four Cylinders

First Relative Movement
Mechanism

Cylinder
Group

Fig.1

Supports

Second Relative
Movement
Mechanism
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Joined Cylinder
Block see
[Paragraph
0034]

Offset Positioning of
Cylinders when
combined with
Positioning of
Supports Aligns
Cylinders with
Supports

Conclusion

10. The prior art made of record and not relied upon is considered pertinent to applicant's disclosure.
See attached PTO-892 for references.

Any inquiry concerning this communication or earlier communications from the examiner should
be directed to CHARLES BRAUCH whose telephone number is (313)446-6511. The examiner can
normally be reached on Monday-Thursday;EST 8:00-7:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Rinaldi Rada can be reached on 571-272-4467. The fax phone number for the organization where this

application or proceeding is assigned is 571-273-8300.
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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
gither 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 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.

/CHARLES BRAUCH/

Examiner, Art Unit 3783

/LINDSAY LOW/
Primary Examiner, Art Unit 3783
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SPRINKLE,ANDERSON

& CITKOWSKI, P.C JUuL 122013
PO BOX 7021 -
TROY, MI 48007-7021 | OFFICE OF PETITIONS
In re Application of : DECISION ON REQUEST TO
Manabu Tateno, et al. : PARTICIPATE IN THE PATENT
Application No.: 13/510,437 : PROSECUTION HIGHWAY
Filed: 17 May 2012 : PROGRAM AND PETITION
Attorney Docket No.: TMCW-10402/08 : TO MAKE SPECIAL UNDER
For: VARIABLE COMPRESSION RATIO : 37 CFR 1.102(a)
V-TYPE INTERNAL COMBUSTION :
ENGINE

This is a decision on the request to participate in the Patent Prosecution Highway (PPH) program
and the petition under 37 CFR 1.102(a), filed 14 May 2013 and renewed 26 June 2013, 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 and the corresponding application filed in the PPH 2.0 participating
office (with the allowable/patentable claim(s)) must have the same priority/filing date. In
particular, the U.S. application (including national stage entry of a PCT application and a
so-called bypass application filed under 35 U.S.C. 111 which validly claims benefit under
35 U.S.C. 120 to a PCT application):

a.is an épplication that validly claims priority under 35 U.S.C. § 119(a) and 37 CFR
1.55 to one or more applications filed with the PPH 2.0 participating office, or

b. is an appllcatlon which is the basis of a valid priority claim under the Paris
Convention for the application filed in the PPH 2.0 participating office, or

c. is an application which shares a common priority document with the application
filed in the PPH 2.0 participating office, or
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- d. the application filed in the PPH 2.0 participating office are derived from/related to
a PCT application having no prionty claim.
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 PPH
2.0 participating office application(s) and
b. Submit a claims correspondence table in English;
3. Examination of the U.S. application has not begun;
4. Applicant must submit:
a. Documentation of prior office actlon
i. acopy of the office action(s) just prior to the “Decision to Grant a Patent”
from each of the PPH 2.0 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
iii. if the PPH 2.0 participating office application is a first action allowance
then no office action from the PPH 2.0 participating office is necessary should
be indicated on the request/petition form;
b. An English language translation of the PPH 2.0 participating office action from
(4)(a)(i)-(i1) above
5. Applicant must submit:
a. An IDS listing the documents cited by the PPH 2.0 participating office examiner
in the PPH 2.0 part101pat1ng ofﬁce action (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);

On reconsideration, 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 the undersigned at (571) 272-
3204. All other inquiries concerning the examination or status of the application is accessible in
the PAIR system at http://www.uspto.gov/ebc.index.html.

. This application will be forwarded to the examiner for action on the merits commensurate with
this decision.

/SDB/

Sherry D. Brinkley
Petitions Examiner
Office of Petitions



Doc Code: PPH.PET.652 PTO/SB/20JP (02-12)

Document Description: Petition to make special under Patent Pros Hwy Approved for use through 01/31/2015. OMB 0651-0058
U.S. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE
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.

REQUEST FOR PARTICIPATION IN THE PATENT PROSECUTION HIGHWAY (PPH) PROGRAM BETWEEN
THE JAPAN PATENT OFFICE (JPO) AND THE USPTO

Application No.: |13/510,437 First Named Inventor: | Mlanabu Tateno
Filing Date: 5-17-2012 Attorney Docket No.. | TMCW-10402/08
e o' i'e 1 VARIABLE COMPRESSION RATIO V-TYPE INTERNAL COMBUSTION ENGINE

THIS REQUEST FOR PARTICIPATION IN THE PPH PROGRAM ALONG WITH THE REQUIRED DOCUMENTS MUST BE SUBMITTED VIA EFS-WEB.
INFORMATION REGARDING EFS-WEB IS AVAILABLE AT HTYPR //WWW.USBTO. GOV/ERC/ERS HELP.HIML.

APPLICANT HEREBY REQUESTS PARTICIPATION IN THE PATENT PROSECUTION HIGHWAY (PPH) PROGRAM AND
PETITIONS TO MAKE THE ABOVE-IDENTIFIED APPLICATION SPECIAL UNDER THE PPH PROGRAM.

The above-identified application and the corresponding JP application(s) have the same priority/filing date. If JPO is not the
office of first filing (OFF), identify the OFF and the OFF application no.

The JP application number(s) is/are: JP2011-541780
(OFF PCT/JP2009/069753)

January 30, 2012

The filing date of the JP application(s) is/are:

(OFF November 17, 2009)

I. List of Required Documents:

a. A copy of the latest JP office action prior to the “Decision to Grant a Patent” in the above-identified
JP application(s) along with an English translation (if the office action is not in the English language)
| is attached.

O is not attached because applicant hereby requests the USPTO to obtain the required office action
and any required translation thereof via the Dossier Access System.

is hot attached because the JP application was allowed in a first office action.

Notes:

e |tis hot necessary to submit a copy of the “Decision to Grant a Patent” and an English translation
thereof.

e The English translation of the office action may be a machine translation.

e An accuracy statement for the English language translation of the office action is not required.

b. (1) An information disclosure statement listing the documents cited in the JP office action

is attached.

May 17, 2012

(2) Copies of all documents (except for U.S. patents or U.S. patent application publications)

& O

has already been filed in the above-identified U.S. application on

are attached.

May 17, 2012

&0

have already been filed in the above-identified U.S. application on

[Page 1 of 2]

This collection of information is required by 35 U.S.C. 119, 37 CFR 1.55, and 37 CFR 1.102(d). 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 1.11 and 1.14. This collection is estimated to take 2 hours 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, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS.
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Approved for use through 01/31/2015. OMB 0651-0058

U.S. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE

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.

REQUEST FOR PARTICIPATION IN THE PPH PROGRAM BETWEEN JPO AND THE USPTO

(continued)

Application No.: 13/510,437 First Named Inventor: | Manabu Tateno et al.

Il. Claims Correspondence Table:

Claims in US Application Patentable Claims

in JP Application Explanation regarding the correspondence
1 1 US claim 1 sufficiently corresponds to JP claim 1
2 2 US claim 2 sufficiently corresponds to JP claim 2
3 3 US claim 3 sufficiently corresponds to JP claim 3
4 4 US claim 4 sufficiently corresponds to JP claim 4

lll. All the claims in the US application sufficiently correspond to the patentable/allowable claims in the
JP application.

signare/ C€SAre A. Sclafani/ raedune 26, 2013

name ey 0€SArE A. Sclafani 59587

Registration Number

[Page 2 of 2]



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.

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.

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.

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).

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.

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)).

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.

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.

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.
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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

Commissioner for Patents
United States Patent and Trademark Office

P.O. Box 1450
GIFFORD, KRASS, JUN 1 7 2013
SPRINKLE,ANDERSON
FFICE

Alexandria, VA 22313-1450
www.uspto.gov
& CITKOWSKI, P.C
PO BOX 7021 E OF PETITIONS |
TROY, MI 48007-7021

In re Application of

Manabu Tateno, et al. : DECISION ON REQUEST TO
Application No.: 13/510,437 : PARTICIPATE IN THE PATENT
Filed: 17 May 2012 - PROSECUTION HIGHWAY
Attorney Docket No.: TMCW-10402/08 : PROGRAM AND PETITION
For: VARIABLE COMPRESSION RATIO : TO MAKE SPECIAL UNDER
V-TYPE INTERNAL COMBUSTION : 37 CFR 1.102(a)

ENGINE :

This is a decision on the request to participate in the Patent Prosecution Highway (PPH) program
and the petition under 37 CFR 1.102(a), filed 14 May 2013, to make the above-identified
application special.

The request and petition are DISMISSED.
Discussion
* A grantable request to participate in the PPH pilot program and petition to make special require:

1. The U.S. application and the corresponding application filed in the PPH 2.0 participating
office (with the allowable/patentable claim(s)) must have the same priority/filing date. In
particular, the U.S. application (including national stage entry of a PCT application and a
so-called bypass application filed under 35 U.S.C. 111 which validly claims benefit under
35 U.S.C. 120 to a PCT application):

a. is an application that validly claims priority under 35 U.S.C. § 119(a) and 37 CFR
1.55 to one or more applications filed with the PPH 2.0 participating office, or

b. is an application which is the basis of a valid priority claim under the Paris
Convention for the application filed in the PPH 2.0 participating office, or

c. is an application which shares a common priority document with the application
filed in the PPH 2.0 participating office, or



Application No. 13/510,437 Page 2

d. the application filed in the PPH 2.0 participating office are derived from/related to
a PCT application having no priority claim.
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 PPH
2.0 participating office application(s) and
b. Submit a claims correspondence table in English;
3. Examination of the U.S. application has not begun;
4. Applicant must submit:
a. Documentation of prior office action:
1. a copy of the office action(s) just prior to the “Decision to Grant a Patent”
from each of the PPH 2.0 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
iii. if the PPH 2.0 participating office application is a first action allowance
then no office action from the PPH 2.0 participating office is necessary should
be indicated on the request/petition form; -
b. An English language translation of the PPH 2.0 participating office action from
(4)(a)(1)-(i1) above
5. Applicant must submit:
a. An IDS listing the documents cited by the PPH 2.0 participating office examiner
in the PPH 2.0 participating office action (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);

Conditions 1 and 3 are considered to have been met; however, the request to participate in the
PPH pilot program and petition fails meet conditions 4.

In this regard, a copy of the office action(s) just prior to the “Decision to Grant a Patent” from
each of the JPO application(s) containing the allowable/patentable claim(s), including an English
translation thereof was not received. It is noted that petitioner requested that the Office retrieved
the Office actions and translations from the Dossier Access System; however, we were unable to
retrieve the document via the Dossier Access System. Accordingly, applicant must provide a
copy of the office action(s), along with an English translation.

In view of the above, it cannot be determined if conditions 2 and 5 have been satisfied.

Applicant is given ONE opportunity within a time period of ONE MONTH or THIRTY
DAYS, whichever is longer, from the mailing date of this decision to correct the deficiencies.
NO EXTENSION OF TIME UNDER 37 CFR 1.136 IS PERMITTED. If the deficiencies are
not corrected with the time period given, the application will await action in its regular turn.

Response must be filed via the Electronic Filing System (EFS) using the document description:
Petition to make special under Patent Pros Hwy. Any preliminary amendments and IDS
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submitted with the PPH documents must be separately indexed as a preliminary amendment and
IDS, respectively. '

Telephone inquiries concerning this decision should be directed to the undersigned at 571-272-
3204.

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

/SDB/

Sherry D. Brinkley
Petitions Examiner
Office of Petitions



Doc Code: PPH.PET.652 PTO/SB/20JP (02-12)

Document Description: Petition to make special under Patent Pros Hwy Approved for use through 01/31/2015. OMB 0651-0058
U.S. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE
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.

REQUEST FOR PARTICIPATION IN THE PATENT PROSECUTION HIGHWAY (PPH) PROGRAM BETWEEN
THE JAPAN PATENT OFFICE (JPO) AND THE USPTO

Application No.: |13/510,437 First Named Inventor: | Mlanabu Tateno
Filing Date: 5-17-2012 Attorney Docket No.. | TMCW-10402/08
e o' i'e 1 VARIABLE COMPRESSION RATIO V-TYPE INTERNAL COMBUSTION ENGINE

THIS REQUEST FOR PARTICIPATION IN THE PPH PROGRAM ALONG WITH THE REQUIRED DOCUMENTS MUST BE SUBMITTED VIA EFS-WEB.
INFORMATION REGARDING EFS-WEB IS AVAILABLE AT HTYPR //WWW.USBTO. GOV/ERC/ERS HELP.HIML.

APPLICANT HEREBY REQUESTS PARTICIPATION IN THE PATENT PROSECUTION HIGHWAY (PPH) PROGRAM AND
PETITIONS TO MAKE THE ABOVE-IDENTIFIED APPLICATION SPECIAL UNDER THE PPH PROGRAM.

The above-identified application and the corresponding JP application(s) have the same priority/filing date. If JPO is not the
office of first filing (OFF), identify the OFF and the OFF application no.

The JP application number(s) is/are: JP2011-541780
(OFF PCT/JP2009/069753)

January 30, 2012

The filing date of the JP application(s) is/are:

(OFF November 17, 2009)

I. List of Required Documents:

a. A copy of the latest JP office action prior to the “Decision to Grant a Patent” in the above-identified
JP application(s) along with an English translation (if the office action is not in the English language)
| is attached.
is not attached because applicant hereby requests the USPTO to obtain the required office action

and any required translation thereof via the Dossier Access System.
O is hot attached because the JP application was allowed in a first office action.
Notes:

e |tis hot necessary to submit a copy of the “Decision to Grant a Patent” and an English translation
thereof.

e The English translation of the office action may be a machine translation.

e An accuracy statement for the English language translation of the office action is not required.

b. (1) An information disclosure statement listing the documents cited in the JP office action

is attached.

May 17, 2012

(2) Copies of all documents (except for U.S. patents or U.S. patent application publications)

& O

has already been filed in the above-identified U.S. application on

are attached.

May 17, 2012

&0

have already been filed in the above-identified U.S. application on

[Page 1 of 2]

This collection of information is required by 35 U.S.C. 119, 37 CFR 1.55, and 37 CFR 1.102(d). 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 1.11 and 1.14. This collection is estimated to take 2 hours 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, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS.
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Approved for use through 01/31/2015. OMB 0651-0058

U.S. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE

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.

REQUEST FOR PARTICIPATION IN THE PPH PROGRAM BETWEEN JPO AND THE USPTO

(continued)

Application No.: 13/510,437 First Named Inventor: | Manabu Tateno et al.

Il. Claims Correspondence Table:

Claims in US Application Patentable Claims

in JP Application Explanation regarding the correspondence
1 1 US claim 1 sufficiently corresponds to JP claim 1
2 2 US claim 2 sufficiently corresponds to JP claim 2
3 3 US claim 3 sufficiently corresponds to JP claim 3
4 4 US claim 4 sufficiently corresponds to JP claim 4

lll. All the claims in the US application sufficiently correspond to the patentable/allowable claims in the
JP application.

signare/ C€SAre A. Sclafani/ o May 14,2013

name ey 0€SArE A. Sclafani 59587

Registration Number

[Page 2 of 2]



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.

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.

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.

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).

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.

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)).

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.

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.

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.
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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

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 |
13/510,437 05/17/2012 Manabu Tateno TMCW-10402/08
CONFIRMATION NO. 5228
25006 PUBLICATION NOTICE

GIFFORD, KRASS, SPRINKLE,ANDERSON & CITKOWSKI, P.C

PO BOX 7021 - LRy

TROY, MI 48007-7021 00057

Title:VARIABLE COMPRESSION RATIO V-TYPE INTERNAL COMBUSTION ENGINE

Publication No.US-2012-0260890-A1
Publication Date:10/18/2012

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

| U.S. APPLICATION NUMBER NO. FIRST NAMED APPLICANT ATTY. DOCKET NO.
13/510,437 Manabu Tateno TMCW-10402/08
25006 | INTERNATIONAL APPLICATION NO. |
GIFFORD, KRASS, SPRINKLE,ANDERSON & CITKOWSKI, P.C PCT/IP2009/069753
PO BOX 7021 LA. FILING DATE PRIORITY DATE
TROY, MI 48007-7021 11/17/2009

CONFIRMATION NO. 5228
371 ACCEPTANCE LETTER

T,

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office in its capacity as a
Designated / Elected Office (37 CFR 1.495), has determined that the above identified international application has
met the requirements of 35 U.S.C. 371, and is ACCEPTED for national patentability examination in the United
States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above and the relevant dates are:

05/17/2012 05/17/2012
DATE OF RECEIPT OF 35 U.S.C. 371(c)(1), DATE OF COMPLETION OF ALL
(c)(2) and (c)(4) REQUIREMENTS 35 U.S.C. 371 REQUIREMENTS

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING
ON THE FILING RECEIPT AS THE " FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35
U.S.C. 371 (c)(1), (¢)(2) and (c)(4) REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE
IS SHOWN ABOVE. The filing date of the above identified application is the international filing date of the
international application (Article 11(3) and 35 U.S.C. 363). Once the Filing Receipt has been received, send all
correspondence to the Group Art Unit designated thereon.

The following items have been received:

+ Copy of the International Application filed on 05/17/2012

+ English Translation of the A filed on 05/17/2012

+ Copy of the International Search Report filed on 05/17/2012
* Preliminary Amendments filed on 05/17/2012

+ Information Disclosure Statements filed on 05/17/2012

+ Oath or Declaration filed on 05/17/2012

* Request for Immediate Examination filed on 05/17/2012

+ U.S. Basic National Fees filed on 05/17/2012

+ Assignee Statement for PGPUB filed on 05/17/2012
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

VALERIE A JACKSON

Telephone: (703) 756-1443
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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
13/510,437 05/17/2012 1120 TMCW-10402/08 4 1
CONFIRMATION NO. 5228
25006 FILING RECEIPT

GIFFORD, KRASS, SPRINKLE,ANDERSON & CITKOWSKI, P.C

PO BOX 7021 RO AL AV RN

TROY, MI 48007-7021 0000000552
Date Mailed: 07/12/2012

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

Applicant(s)

Manabu Tateno, Sunto-gun, JAPAN;

Eiichi Kamiyama, Mishima-shi, JAPAN;

Naoto Hisaminato, Susono-shi, JAPAN;
Assignment For Published Patent Application

TOYOTA JIDOSHA KABUSHIKI KAISHA, Toyota-shi, Aichi-ken, JP
Power of Attorney: The patent practitioners associated with Customer Number 25006

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/JP2009/069753 11/17/2009

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.)

If Required, Foreign Filing License Granted: 07/06/2012

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/510,437

Projected Publication Date: 10/18/2012
Non-Publication Request: No

Early Publication Request: No
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Title
VARIABLE COMPRESSION RATIO V-TYPE INTERNAL COMBUSTION ENGINE

Preliminary Class
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).

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
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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 USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage, facilitate, and accelerate 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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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 13/510,437
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (0}, o (<)) N/A N/A N/A N/A 380
SEARCH FEE
o o o N/A N/A N/A N/A 490
EXAMINATION FEE
N FEE N/A N/A N/A N/A 250
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 4 minus 20= OR |« 60 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = x 250 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1120
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.




MULTIPLE DEPENDENT CLAIM
FEE CALCULATION SHEET

Substitute for Form PTO-1360
(For use with Form PTO/SB/06)

Application Number

13510437

Filing Date

Applicant(s) Manabu Tateno

* May be used for additional claims or amendments

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * *
AMENDMENT AMENDMENT
Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend

1 1 1 51
2 1 1 52
3 2 1 53
4 1 54
5 55
6 56
7 57
8 58
9 59
10 60
11 61
12 62
13 63
14 64
15 65
16 66
17 67
18 68
19 69
20 70
21 71
22 72
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24 74
25 75
26 76
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28 78
29 79
30 80
31 81
32 82
33 83
34 84
35 85
36 86
37 87
38 88
39 89
40 90
41 91
42 92
43 93
44 94
45 95
46 96
47 97
48 98
49 99
50 100

Total Indep 2 1 0

Total 2 ‘J 3 ‘J 0 ‘J

Depend
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PTO-1390 (Rev. 09-11)

Approved for use through 4/30/2013. OMB 0651-0021

U. S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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.

TRANSMITTAL LETTER TO THE UNITED STATES ATTORNEY'STD,\%\’;VET NUM/BER
DESIGNATED/ELECTED OFFICE (DO/EO/US) U.S. APPLICATION NO1 Emfwaiee 37 CFR 1.5)
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371
INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE PRIORITY DATE CLAIMED
PCT/JP2009/069753 17 November 2009

TITLE OF INVENTION
VARIABLE COMPRESSION RATIO V-TYPE INTERNAL COMBUSTION ENGINE

APPLICANT(S) FOR DO/EOQ/US
Manabu Tateno et al.

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information:
1. This is a FIRST submission of items concerning a submission under 35 U.S.C. 371.
2.|:| This is a SECOND or SUBSEQUENT submission of items concerning a submission under 35 U.S.C. 371.

3. This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must
include items (5), (6), (9) and (21) indicated below.

4 ] The US has been elected (Article 31).
5. A copy of the International Application as filed (35 U.S.C. 371 (c)(2))
a.l:l is attached hereto (required only if not communicated by the International Bureau).
b. has been communicated by the International Bureau.
c.l:l is not required, as the application was filed in the United States Receiving Office (RO/US).
6. An English language translation of the International Application as filed (35 U.S.C. 371(c)(2)).
a. is attached hereto.
b.l:l has been previously submitted under 35 U.S.C. 154(d)(4).
7. Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3))
a.l:l are attached hereto (required only if not communicated by the International Bureau).
b.l:l have been communicated by the International Bureau.
c.l:l have not been made; however, the time limit for making such amendments has NOT expired.
d. have not been made and will not be made.
8.|:| An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)).
9. An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)).

10. An English language translation of the annexes of the International Preliminary Examination Report under PCT
Article 36 (35 U.S.C. 371(c)(5)).

Items 11 to 20 below concern document(s) or information included:
11. An Information Disclosure Statement under 37 CFR 1.97 and 1.98.
12.|:| An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.
13. A preliminary amendment.
14. An Application Data Sheet under 37 CFR 1.76.
15.|:| A substitute specification.
16.|:| A power of attorney and/or change of address letter.
17.|:| A computer-readable form of the sequence listing in accordance with PCT Rule 13fer.2 and 37 CFR 1.821 — 1.825.
18.|:| A second copy of the published International Application under 35 U.S.C. 154(d}{4).
19.|:| A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4).
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PTO-1390 (Rev. 09-11)

Approved for use through 4/30/2013. OMB 0651-0021
U. S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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.

U.S. APPLICATION NO. (if known, see 37 CFR 1.5) INTERNATIONAL APPLICATION NO.

PCT/JP2009/069753

ATTORNEY'S DOCKET NUMBER

TMCW-10402/08

20. Other items or information:  copy of international search report

The following fees have been submitted CALCULATIONS | PTO USE ONLY
21.[x] Basic national fee (37 CFR 1.492(8)) .....cccccovvvrursremsserersnrercnnees $380 $ 380.00
22[x] Examination fee (37 CFR 1.492(c))

If the written opinion prepared by ISA/US or the international preliminary examination report prepared
by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4)... $ $ 250.00
All other situations
23.[ x| Search fee (37 GFR 1.492(b))
If the written opinion of the ISA/US or the international preliminary examination report prepared by

IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4) «eoveivervveeneeences $0
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO as an

International Searching AUNOIIEY .........ocoo it et e e s $120 $ 490.00
International Search Report prepared by an ISA other than the US and provided to the Office or

previously communicated to the US by the IB ..
All other situations
TOTAL OF 21,22 and 23 = 1,120.00
Additional fee for specification and drawings filed in paper over 100 sheets (excluding
sequence listing in compliance with 37 CFR 1.821(c) or (e) or in an electronic medium or
computer program listing in an electronic medium) (37 CFR 1.492(j)).
The fee is $310 for each additional 50 sheets of paper or fraction thereof.
Total Sheets Extra Sheets Number of each additional 50 or fraction RATE
thereof (round up to a whole number)

-100= 50 X $310 $
Surcharge of $130 for furnishing any of the search fee, examination fee, or the oath or declaration $
after the date of commencement of the national stage (37 CFR 1.492(h)).

CLAIMS NUMBER FILED NUMBER EXTRA RATE
Total claims -20= 0 x  $60 0.00
Independent claims -3= 0 x $250 0.00
MULTIPLE DEPENDENT CLAIM(S) (if applicable) + $450
TOTAL OF ABOVE CALCULATIONS =| § 1,120.00
|:| Applicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by 2.
SUBTOTAL=| § 1,120.00
Processing fee of $130.00 for furnishing the English translation later than 30 months from the earliest $
claimed priority date (37 CFR 1.492(i)). +
TOTAL NATIONAL FEE = $ 1,120.00
Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be accompanied $
by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property +
$
TOTAL FEES ENCLOSED = | $ 1,120.00
Amount to be $
refunded:
Amount to be $
charged
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PTO-1390 (Rev. 09-11)

Approved for use through 4/30/2013. OMB 0651-0021

U. S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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.

a-l:l A check in the amount of $ to cover the above fees is enclosed.
b-|:| Please charge my Deposit AccountNo. ___07-1180  inthe amount of $ to cover the above fees.

C- The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment to Deposit
Account No. 07-1180 .

d' Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should
not be included on this form. Provide credit card information and authorization on PTO-2038. The PTO-2038 should only be
mailed or faxed to the USPTO. However, when paying the basic national fee, the PTO-2038 may NOT be faxed to the USPTO.

ADVISORY: If filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submission. Please
be advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To
protect your information, it is recommended paying fees online by using the electronic payment method.

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b)) must be
filed and granted to restore the International Application to pending status.

SEND ALL CORRESPONDENCE TO: /Thomas E. Anderson/
SIGNATURE

Thomas E. Anderson
NAME

CUSTOMER NUMBER: 25006

31,318
REGISTRATION NUMBER
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PTO-1390 (Rev. 09-11)

Approved for use through 4/30/2013. OMB 0651-0021

U. S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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.

TRANSMITTAL LETTER TO THE UNITED STATES ATTORNEY'STD,\%\’;VET NUM/BER
DESIGNATED/ELECTED OFFICE (DO/EO/US) U.S. APPLICATION NO1 Emfwaiee 37 CFR 1.5)
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371
INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE PRIORITY DATE CLAIMED
PCT/JP2009/069753 17 November 2009

TITLE OF INVENTION
VARIABLE COMPRESSION RATIO V-TYPE INTERNAL COMBUSTION ENGINE

APPLICANT(S) FOR DO/EOQ/US
Manabu Tateno et al.

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information:
1. This is a FIRST submission of items concerning a submission under 35 U.S.C. 371.
2.|:| This is a SECOND or SUBSEQUENT submission of items concerning a submission under 35 U.S.C. 371.

3. This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must
include items (5), (6), (9) and (21) indicated below.

4 ] The US has been elected (Article 31).
5. A copy of the International Application as filed (35 U.S.C. 371 (c)(2))
a.l:l is attached hereto (required only if not communicated by the International Bureau).
b. has been communicated by the International Bureau.
c.l:l is not required, as the application was filed in the United States Receiving Office (RO/US).
6. An English language translation of the International Application as filed (35 U.S.C. 371(c)(2)).
a. is attached hereto.
b.l:l has been previously submitted under 35 U.S.C. 154(d)(4).
7. Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3))
a.l:l are attached hereto (required only if not communicated by the International Bureau).
b.l:l have been communicated by the International Bureau.
c.l:l have not been made; however, the time limit for making such amendments has NOT expired.
d. have not been made and will not be made.
8.|:| An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)).
9. An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)).

10. An English language translation of the annexes of the International Preliminary Examination Report under PCT
Article 36 (35 U.S.C. 371(c)(5)).

Items 11 to 20 below concern document(s) or information included:
11. An Information Disclosure Statement under 37 CFR 1.97 and 1.98.
12.|:| An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.
13. A preliminary amendment.
14. An Application Data Sheet under 37 CFR 1.76.
15.|:| A substitute specification.
16.|:| A power of attorney and/or change of address letter.
17.|:| A computer-readable form of the sequence listing in accordance with PCT Rule 13fer.2 and 37 CFR 1.821 — 1.825.
18.|:| A second copy of the published International Application under 35 U.S.C. 154(d}{4).
19.|:| A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4).
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PTO-1390 (Rev. 09-11)

Approved for use through 4/30/2013. OMB 0651-0021
U. S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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.

U.S. APPLICATION NO. (if known, see 37 CFR 1.5) INTERNATIONAL APPLICATION NO.

PCT/JP2009/069753

ATTORNEY'S DOCKET NUMBER

TMCW-10402/08

20. Other items or information:  copy of international search report

The following fees have been submitted CALCULATIONS | PTO USE ONLY
21.[x] Basic national fee (37 CFR 1.492(8)) .....cccccovvvrursremsserersnrercnnees $380 $ 380.00
22[x] Examination fee (37 CFR 1.492(c))

If the written opinion prepared by ISA/US or the international preliminary examination report prepared
by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4)... $ $ 250.00
All other situations
23.[ x| Search fee (37 GFR 1.492(b))
If the written opinion of the ISA/US or the international preliminary examination report prepared by

IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4) «eoveivervveeneeences $0
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO as an

International Searching AUNOIIEY .........ocoo it et e e s $120 $ 490.00
International Search Report prepared by an ISA other than the US and provided to the Office or

previously communicated to the US by the IB ..
All other situations
TOTAL OF 21,22 and 23 = 1,120.00
Additional fee for specification and drawings filed in paper over 100 sheets (excluding
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Dear Sir:

INTRODUCTORY COMMENTS

Prior to examination on the merits, please amend the above-identified U.S. patent

application as follows:

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

Amendments to the Claims are reflected in the listing of claims which begins on page 3

of this paper.
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AMENDMENTS TO THE ABSTRACT

Please cancel the previous abstract and insert the following new abstract:

The present variable compression ratio V-type internal combustion engine is a variable
compression ratio V-type internal combustion engine which joins cylinder blocks of two cylinder
groups and makes the joined cylinder block move relatively to a crankcase, wherein the engine is
provided with a first relative movement mechanism which is fastened to a first cylinder group
side of the joined cylinder block through a plurality of supports and a second relative movement
mechanism which is fastened to a second cylinder group side of the joined cylinder block
through a plurality of supports. The number of the supports in each of the first relative
movement mechanism and the second relative movement mechanism is made at least a number
greater by exactly one than the number of cylinders of the first cylinder group and the second

cylinder group, respectively.
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AMENDMENTS TO THE CLAIMS

1. (Currently amended) A variable compression ratio V-type internal combustion
engine which joins cylinder blocks of two cylinder groups and makes the joined cylinder block
move relatively to a crankcase, characterized in that the engine is provided with a first relative
movement mechanism which is fastened to a first cylinder group side of said joined cylinder
block through a plurality of supports and a second relative movement mechanism which is
fastened to a second cylinder group side of said joined cylinder block through a plurality of
supports, the number of said supports of said first relative movement mechanism is made at least
a number greater by exactly one [["1"]] than the number of cylinders of said first cylinder group
so that one of said supports of said first relative movement mechanism is positioned at the two
sides of the center axial lines of the cylinders in said first cylinder group when viewing said first
cylinder group side by the side view, the number of said supports of said second relative
movement mechanism is made at least a number greater by exactly one [["1"]] than the number
of cylinders of said second cylinder group so that one of said supports of said second relative
movement mechanism is positioned at the two sides of the center axial lines of the cylinders in
said second cylinder group when viewing said second cylinder group side by the side view, and,
due to an offset between the cylinders of said first cylinder group and the cylinders of said
second cylinder group in the crankshaft direction, one of said supports of said first relative
movement mechanism is positioned on the center axial line of each cylinder in said second
cylinder group when viewing said first cylinder group side by the side view and one of said

supports of said second relative movement mechanism is positioned on the center axial line of
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each cylinder in said first cylinder group when viewing said second cylinder group side by the

side view.

2. (Currently amended) The [[A]] variable compression ratio V-type internal
combustion engine according to claim 1 characterized in that said supports of said first relative
movement mechanism are comprised of first supports which are positioned between center axial
lines of two cylinders adjoining each other in said first cylinder group when viewing said first
cylinder group side by the side view and second supports which are not positioned between
center axial lines of two cylinders adjoining each other in said first cylinder group when viewing
said first cylinder group side by the side view, a thickness of said first supports is two times a
thickness of said second supports, said supports of said second relative movement mechanism
are comprised of third supports which are positioned between center axial lines of two cylinders
adjoining each other in said second cylinder group when viewing said second cylinder group side
by the side view and fourth supports which are not positioned between center axial lines of two
cylinders adjoining each other in said second cylinder group when viewing said second cylinder
group side by the side view, and a thickness of said third supports is two times a thickness of said

fourth supports.

3. (Currently amended) The [[A]] variable compression ratio V-type internal
combustion engine according to claim 1 [[or 2]] characterized in that said first relative movement
mechanism and said second relative movement mechanism are made independently controllable,
a first relative movement distance in a front view engine centerline direction which passes

through a center of a crankshaft which is caused by said first relative movement mechanism at
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said first cylinder group side of said joined cylinder block and a second relative movement
distance in said engine centerline direction which is caused by said second relative movement
mechanism at said second cylinder group side of said joined cylinder block can be made
different, said first relative movement mechanism changes said first relative movement distance
when none of the cylinders of said first cylinder group is in an expansion stroke, and said second
relative movement mechanism changes said second relative movement distance when none of

the cylinders of said second cylinder group is in an expansion stroke.

4. (New) The variable compression ratio V-type internal combustion engine
according to claim 2 characterized in that said first relative movement mechanism and said
second relative movement mechanism are made independently controllable, a first relative
movement distance in a front view engine centerline direction which passes through a center of a
crankshaft which is caused by said first relative movement mechanism at said first cylinder
group side of said joined cylinder block and a second relative movement distance in said engine
centerline direction which is caused by said second relative movement mechanism at said second
cylinder group side of said joined cylinder block can be made different, said first relative
movement mechanism changes said first relative movement distance when none of the cylinders
of said first cylinder group is in an expansion stroke, and said second relative movement
mechanism changes said second relative movement distance when none of the cylinders of said

second cylinder group is in an expansion stroke.
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REMARKS
In view of the above amendment, applicant believes the pending application is in

condition for allowance.

Dated: May 17, 2012 Respectfully submitted,

/Thomas E. Anderson/
Thomas E. Anderson
Registration No.: 31,318
GIFFORD, KRASS, SPRINKLE, ANDERSON
& CITKOWSKI, P.C.
2701 Troy Center Drive, Suite 330
Post Office Box 7021
Troy, Michigan 48007-7021
(248) 647-6000
(248) 647-5210 (Fax)
Attorney for Applicant



10

15

20

25

30

35

W754

DESCRIPTION

VARIABLE CCMPRESSION RATIO V-TYPE
INTERNAL CCOMBUSTION ENGINE

TECHNICAIL FIELD
The present invention relates to a variable

compression ratio V-type internal combustion engine.

BACKGROUND ART

In general, the lower the engine load, the worse the
heat efficiency, so at the time of engine low load
operation, the mechanical compression ratio ((top dead
center cylinder velume + stroke volume)/top dead center
cylinder volume) is preferably raised to raise the
expansion ratioc and thereby improve the heat efficiency.
For this, it has been known to make the cylinder block
and crankcase move relative to each other to change the
distance between the cylinder block and the crankshaft
and thereby make the mechanical compression ratio
variable,

In a V-type internal combustion engine, it has been
proposed to make the cylinder block parts of the two
cylinder groups move relatively to the crankcase
separately along the cylinder centerlines of the cylinder
groups, but it is difficult to make different cylinder
block parts move relatively to the crankcase by a single
link mechanism (or cam mechanism). A pair of link
mechanisms (or cam mechanisms) becomes necessary for each
cylinder block part, so overall two pairs of link
mechanisms end up becoming necessary.

To reduce the number of link mechanisms, z variable
compression ratic V-type internal combustion engine has
been proposed which joins the cylinder blocks of two
cylinder groups and makes the joined cylinder block move
relatively to the crankcase by a pair of relative

movement mechanisms (for example, a pair of link
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mechanisms) (refer to Japanese Patent Unexzxamined
Publication (A) No. 2005-113743, Japanese Patent
Unexamined Publication (A) No. 2002-250241, Japanese
Patent Unexamined Publication (A) No. 2008-175135, and
Japanese Patent Unexamined Publication (&) No. 200%-
097449) .

The relative movement mechanism at one cylinder
group side and the relative movement mechanism at the
other cylinder group side respectively have pluralities
of supports for fastening to the cylinder block and
pluralities of supports for fastening to the crankcase.

In general, the plurality of supports at the
cylinder block side in the relative movement mechanism at
one cylinder group side and the plurality of supports at
the cylinder block side at the relative movement
mechanism at the other cylinder group side are arranged

symmetrically about a median plane between the two
cvlinder groups.

DISCLOSURE OF THE INVENTION

Incidently, in the above-mentioned variable
compression ratic V~type internal combusiion engine, the
cylinder block and the crankcase are coupled by just one
pair of relative movement mechanisms. The force which
tries to push up the cylinder block in the cylinder axial
line direction at the time of firing at each cylinder
acts on the pair of relative movement mechanisms.

If the supports of the cylinder block sides of the
pair of relative movemenf mechanism are arranged
symmetrically as explained above, the force which is
generated at the time of firing at each cylinder will act
mainly on one cr two supports thereby making it necessary
tc make the supports thicker or otherwise in order to
increase the strength of the supports.

Therefore, an cobject of the present invention is to
provide a variable compression ratio V-type internal

combustion engine which joins the cylinder blocks of two
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cylinder groups and makes the joined block move
relatively to the crankcase wherein it is not necessary
to increase the strength of the plurality of supports at
the cylinder block sides of the pair of relative movement
mechanisms that much.

A variable compression ratio V-type internal
combusticn engine as set forth in claim 1 of the present
invention is provided, characterized in that the variable
compression ratic V-type internal combustion engine joins
cylinder blocks of two cylinder groups and makes the
joined cylinder block move relatively to & crankcase, and
1s provided with a first relative movement mechanism
which is fastened to a first cylinder group side of the
joined cylinder block through a plurality of supports and
a second relative movement mechanism which is fastened to
a second cylinder group side of the Jjcined cylinder block
through a plurality of supports, the number of the
supports of the first relative movement mechanism is made
at least a number greater by exactly "1" than the number
of cylinders c¢f the first cylinder group so that one of
the supports of the first relative movement mechanism is
positioned at the two sides of the center axial lines of
the cylinders in the first cylinder group when viewing
the first cylinder group side by the side view, the
number of the supports of the second relative movement
mechanism is made at least a number greater by exactly
"1" than the number of cylinders of the second cylinder
group so that one of the supperts of the second relative
movement mechanism is positioned at the two sides of the
center axial lines of the cylinders in the second
cylinder group when viewing the second cylinder group
side by the side view, and, due to an offset between the
cylinders of the first cylinder group and the cylinders
of the second cylinder group in the crankshaft direction,
one of the supports of the first relative movement
mechanism is positioned on the center axial line of each

cylinder in the second cylinder group when viewing the
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first cylinder group side by the side view and one cf the
supports of the second relative movement mechanism is
positioned on the center axial line of each cylinder in
the first cylinder group when viewing the second cylinder
group side by the side view.

A variable compression ratio V-type internal
combustion engine as set forth in claim 2 of the present
invention is provided as the variable compression ratio
V-type internal combustion engine as set forth in claim 1
characterized in that the supports of the first relative
movement mechanism are comprised of first supports which
are pesitiocned between center axial lines of two
cylinders adjoining each other in the first cylinder
group when viewing the first cylinder group side by the
side view and second supports which are not positioned
between center axial lines of two cylinders adjoining
each other in the first cylinder group when viewing the
first cylinder group side by the side view, a thickness
of the first supports is two times a thickness of the
second supports, the supports of the second relative
movement mechanism are comprised of third supports which
are positioned between center axial lines of two
cylinders adjoining each other in the second cylinder
group when viewing the second cylinder group side by the
side view and fourth supports which are not positioned
between center axial lines of two cylinders adjoining
each other in the second cylinder group when viewing the
second cylinder group side by the side view, and a
thickness of the third supports is two times a thickness
cf the fourth supports.

A variable compression ratio V-type internal
combustion engine as set forth in claim 3 of the present
invention is provided as the variable compression ratic
V-type internal combustion engine as set forth in claim 1
or 2 characterized in that the first relative movement
mechanism and the second relative movement mechanism are

made independently controllable, a first relative
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movement distance in a front view engine centerline
direction which passes through a center of a crankshaft
which is caused by the first relative movement mechanism
at the first cylinder group side of the joined cylinder
block and a second relative movement distance in the
engine centerline direction which is caused by the second
relative movement mechanism at the second cylinder group
side of the joined cylinder block can be made different,
the first relative movement mechanism changes the first
relative movement distance when none of the cylinders of
the first cylinder group is in an expansion stroke, and
the second relative movement mechanism changes the second
relative movement distance when none of the cylinders of
the second cylinder group i1s in an expansion stroke.
According to the variable compression ratio V-type
internal combustion engine as set forth in claim 1 of the
present invention, the number of the supports to fasten
the first relative movement mechanism to the first
cylinder group side of the joined cylinder block is made
at least a number greater by exactly "1" than the number
cf cylinders of the first cylinder group so that one of
the suppcrts of the first relative movement mechanism is
positioned at the two sides of the center axial lines of
the cylinders in the first cylinder group when viewing
the first cylinder group side by the side view, the
number of the supports to fasten the second relative
movement mechanism to the second cylinder group side of
the joined cylinder block is made at least a number
greater by exactly "1" than the number of cylinders of
the second cylinder group so that one of the supports of
the second relative movement mechanism is positioned at
the two sides of the center axial lines of the cylinders
in the second cylinder group when viewing the second
cylinder group side by the side view, and, due to an
offset between the cylinders of the first cylinder group
and the cylinders of the second cylinder group in the

crankshaft direction, one of the supports of the first
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relative movement mechanism is positiocned on the center
axial line of each cylinder in the second cylinder group
when viewing the first cylinder group side by the side
view and one of the supports of the second relative
movenent mechanism is positioned on the center axial line
of each cylinder in the first cylinder group when viewing
the second cylinder group side by the side view. Due to
this, the force which tries to push up the cylinder block
in the cylinder axial line direction at the time of
firing of each cylinder acts on the two supports
adjoining the firing cylinder when viewing the cylinder
group side corresponding to the firing cylinder by the
side view and the one support which is positicned on the
center axial line of the firing cylinder when viewing the
other cylinder group side by the side view, so it is not
necessary to increase the strength of the supports of the
first relative movement mechanism and second relative
movement mechanism that much compared with the case where
the force acts on mainly one or two supports.

According to the variable compression ratio V-type
internal combustion engine as set forth in claim 2 of the
present invention, in the variable compression ratio V-
type internal combustion engine as set forth in claim 1,
the supports of the first relative movement mechanism are
comprised of first supports which are positioned between
center axial lines of two cylinders adjoining each other
in the first cylinder group when viewing the first
cylinder group side by the side view and second supports
which are not positioned between center axial lines of
two cylinders adjoining each other in the first cylinder
group when viewing the first cylinder group side by the
side view, the first supports are close in common to two
cylinders adjoining each other, so the force at the time
of firing of the two cylinders acts on them and therefore
the force at the time of firing azcts on them a number of
times two times greater than the second supports which

are close to just one c¢ylinder, sc a thickness of the
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first supports is made twe times a thickness of the
second supports to make the strength two times as well,
further the supports of the second relative movement
mechanism are comprised of third supports which are
positioned between center axial lines of two cylinders
adjoining each other in the second cylinder group when
viewing the second cylinder group side by the side view
and fourth supports which are not positioned between
center axial lines of two cylinders adijoining each other
in the second cylinder group when viewing the second
cylinder group side by the side view, the third supports
are close in common to two cylinders adjoining each
other, so the force at the time of firing of the two
cylinders act on them and therefore the force at the time
of firing act on them a number of times two times greater
than the fourth supports which are close to just one
cylinder, so a thickness of the third supports is made
two times a thickness of the fourth supports to make the
strength two times as well.

According to the variable compression ratioc V-type
internal combustion engine as set forth in claim 3 of the
present invention, in the variable compression ratio V-
type internal combustion engine as set forth in claim 1
cr 2, the first relative movement mechanism and the
second relative movement mechanism are made independently
controllable, a first relative movement distance in a
front view engine centerline direction which passes
through a center of a crankshaft which is caused by the
first relative movement mechanism at the first cylinder
group side of the joined c¢ylinder block and a second
relative movement distance in the engine centerline
direction which is caused by the second relative movement
mechanism at the second cylinder group side of the joined
cylinder block can be made different, when none of the
cylinders of the first cylinder group is in an gxpansion
stroke, one of the cylinders of the second cylinder group

is in the expansion stroke and the force of that firing
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cylinder does not act that much on the first relative
movement mechanism where the moment length becomes longer
compared with the second relative movement mechanism, so
the first relative movement mechanism can easily change
the first relative movement distance, while when none of
the cylinders of the second cylinder group is in an
expansion stroke, one of the cylinders of the first
cylinder group is in the expansion stroke and the force
of that firing cylinder does not act that much on the
second relative movement mechanism where the moment
length becomes longer compared with the first relative
movement mechanism, so the second relative movement

mechanism can easily change the second relative movement
distance.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view showing part of a
variable compression ratio V-type internal combustion
engine according to the present invention.

FIG. 2 is a disassembled perspective view of a first
relative movement mechanism which is provided at the
variable compression ratio V-type internal combustion
engine of FIG. 1.

FIG. 3 1s a disassembled perspective view of a
second relative movement mechanism which is provided at
the variable compression ratio V-type internal combustion
engine of FIG. 1.

FIG. 4 is a front view showing part of a variable
compression ratio V-type internal combusticn engine
according to the present invention.

FIG. 5 is & view explaining the operations of the
first relative movement mechanism and the second relative
movement mechanism,

FIG. 6 1s a plan view of a cylinder block of the
variable compression ratio V~type internal combustion
engine according to the present invention.

FIG. 7 is a front view of a cylinder block which
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shows still another embodiment of the variable
compression ratio V-type internal combustion engine
according to the present invention.

FIG. 8 1s a time chart which shows the relationship
between the strokes of the cylinders.

DESCRIPTION OF EMBQODIMENTS

¥IG. 1 is a perspective view showing part of a
variable compression ratio V-type internal combustion
engine according to the present invention. In FIG.1, 10
indicates a cylinder block, 20 a crankcase, 30 a first
relative movement mechanism of a first cylinder group
side, and 40 a second relative movement mechanism of a
second cylinder group side. The cylinder block 10 is
comprised of a first cylinder group side part 10a and a
second cylinder group side part 10b formed integrally.
Inside first cylinder group side cylinder bores 11 and
second cylinder group side cylinder bores 12, pistons 13
are arranged. The pistons 13 are connected by a
connecting red 14 to a crank shaft 15.

This V~type internal combustion engine is a spark
ignition type. The first cylinder group side part 10a and
the second cylinder group side part 10b of the cylinder
block 10 are mounted with cylinder heads (not shown). At
the cylinder heads, spark plugs are provided for the
cylinder bores. At each cylinder head, intake ports and
exhaust ports are formed. Each intake port is
communicated through an intake valve to & corresponding
cylinder bore, while each exhaust port is communicated
through an exhaust valve to a corresponding cylinder bore
11. For each cylinder head, an intake manifold and
exhaust manifold are connected. The intake manifolds open
to the atmosphere either independently of each other or
by merging via an air cleaner, while the exhaust
manifcelds are also open to the atmosphere either
independently of each other or by merging via a catalyst

device. Further, the V-type internal combusticn engine
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may be a diesel engine as well.

In general, the lower the engine lcad is, the worse
the heat efficiency becomes, so at the time of engine low
load operation, if raising the mechanical compression
ratio to raise the expansion ratio, it is possible to
improve the heat efiiciency due to the work time of the
pistons in the expansion stroke becoming longer. The
mechanical compression ratic becomes the ratio (V1+V2)/V1
of the sum cof the cylinder volume V1 at the top dead
center crank angle and the stroke volume V2 with respect
to the cylinder volume V1 at the top dead center crank
angle, and is eqgual to the expansion ratio of the
expansion stroke. Due to this, the V-type internal
combustion engine uses the first relative movement
mechanism 30 and the second relative movement mechanism
40 to make the cylinder block 10 move relatively to the
crankcase 20. By changing the distance between the
cylinder block 10 and the crank shaft 15, the mechanical
compréssion ratios of the first cylinder group and the
second cylinder group are made variable. For example, the
mechanical compression ratios are controclled so that the
lower the engine lcad 1s, the higher the mechanical
compression ratio is made.

The first relative movement mechanism 30, as shown
in FIG. 2, has a plurality of cylinder block side
supports 31 which are fastened to the bottom part of the
side surface of the first cylinder group side part 10a of
the cylinder block 10 and a plurality of crankcase side
supports 32 which are fastened to the top part of the
side surface of the first cylinder group side of the
crankcase 20. The cylinder block side supports 31 and
crankcase side supports 32 are alternately positioned and
support a single first shaft 33. In this way, the first
cylinder group side part 10a of the cylinder block 10 and
the first cylinder group side of the crankcase 20 are

connected through the first relative movement mechanism
30.
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The cylinder block side supports 31 and the
crankcase side supports 32 are split intce the two pieces
3la and 31b and 32z and 32b to enable support of the
first shaft 33. The first shaft 33 has a plurality of
cylinder block side support parts 33a which are supported
by the cylinder blcock side supports 31 and a plurality of
crankcase side support parts 33b which are supported by
the crankcase side supports 32. The cylinder block side
support parts 33a are concentric with each other, while
the crankcase side support parts 33b are concentric with
each cother. However, the cylinder block side support
parts 33a and the crankcase side support parts 33b are
eccentric. Reference numeral 34 shows bearing elements
which are fit at the cylinder block side support parts
33a, while 35 shows bearing elements which are fit at the
crankcase side support parts 33b. These are split into
two to enable fitting at the cylinder block side support
parts 33a and crankcase side support parts 33b. Reference
numeral 33c¢ shows a fan-shaped gear which is concentric
with the crankcase side support part 33b of the first
shaft 33.

As shown in FIG. 4, the fan-shaped gear 33c engages
with the small diameter gear 36, while a large diameter
gear 37 concentric with the small diameter gear 36
engages with a worm gear 38 of a first motor 39. By
operating the first motor 39 and making the worm gear 38
rotate in this way, it is possible to make the first
shaft 33 rotate about the crankcase side support part 33b
through the large diameter gear 37, small diameter gear
36, and the fan-shaped gear 33c.

On the other hand, the second relative movement
mechanism 40, as shown in FIG. 3, has a plurality of
cylinder block side supports 41 which are fastened to the
bottom part of the side surface of the second cylinder
group side part 10b of the cylinder block 10 and a
plurality of crankcase side supports 42 which are

fastened to the top part of the side surface of the
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second cylinder group side of the crankcase 2C. Each
crankcase side support 42 has two bearings 42a. Between
the two bearings 42a, an arm 43 is inserted. The arm 43
has at its ends a first through hole 43a and a second
through hole 43b. Inside the first through hole 43a, an
eccentric boss 43c is inserted. A second shaft 44 passes
through the two bearings 42a of the crankcase side
supports 42 and passes through the eccentric holes of the
eccentric bosses 43c which are inserted into the first
through holes 43a of the arms 43. Further, & third shaft
45 passes through the cylinder bleock side supports 41 and
second through holes 43b of the arms 43 positioned
between two cylinder block side supports 41. In this way,
the second cylinder group side part 10b of the cylinder
block 10 and the second cylinder group side of the
crankcase 20 are connected through the second relative
movement mechanism 40.

The bearings 42a of the cylinder block side supports
41 and the crankcase side supports 42 are provided with
bearing elements. Reference numeral 44a shows a fan-
shaped gear which is concentric with the second shaft 44.
As shown in FIG. 4, the fan-shaped gear 44a engages with
the small diameter gear 46, while a large diameter gear
47 which is concentric with the small diameter gear 46
engages with a worm gear 48 of the second motor 49. In
this way, the second motor 49 is operated to make the
worm gear 48 rotate, whereby the second shaft 44 is made
to rotate through the large diameter gear 47, the small
diameter gear 46, and the fan-shaped gear 44a. The
eccentric bosses 43¢, which are joined with the second
shaft 44 by insertion into the eccentric holes, can be
made to rotate about the second shaft 44 at the first
through holes 43a of the arms 43.

In FIG. 4, CE is the engine centerline which passes
through the center of the crankshaft 15 in the front view
and in general is a vertical line passing through the

center of the crankshaft. In the present embodiment, at
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the lowest positicn of the cylinder block 10 which is
shown in FIG. 5 where the cylinder block 10 and the
crankcase 20 abut against each other, in the front view,
the cylinder block centerline CB between the cylinder
centerline of the first cylinder group and the cylinder
centerline of the second cylinder group and the engine
centerline CE match. Further, in the front view, the
intersecting point of the cylinder centerline of the
first cylinder group and the cylinder centerline of the
second cylinder group, that is, the front view
intersecting point, and the crankshaft center match.

As shown in FIG. 5, in the variable compression
ratio V-type internal combusticn engine of the present
embodiment, to change the mechanical compression ratio,
the first motor 39 of the first relative movement
mechanism 30 is made to operate to make the first shaft
33 turn about the crankcase side support part 33b. Due to
this, the first relative movement mechanism 30 acts as a
link mechanism with a single degree of freedom to make
the first cylinder group side of the cylinder block 10
move with respect to the crankcase 20 in the engine
centerline CE direction by exactly the first set distance
Dl through the cylinder block side support part 33a which
is eccentric with respect to the crankcase side support
part 33b. Simultaneously with this, the second motor 49
of the second relative movement mechanism 40 is made to
operate to make the second shaft 44 turn. Due to this,
the second relative movemen:t mechanism 40 acts as a link
mechanism with two degrees of freedom to make the second
cylinder group side of the cylinder block 10 move with
respect to the crankcase 20 in the engine centerline CE
direction by exactly the second set distance D2 smaller
than the first set distance Dl by the arm 43 through the
eccentric boss 43c which is eccentric with respect to the
second shaft 44,

In this way, the cylinder bloeck 10' at the lowest

position which is shown by the one-dot chain line moves
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like the cylinder block 10 which is shown by the solid
line. The cylinder block side support part 33a' of the
first shaft 33 and the first through hole 43a' and secocnd
through hole 43b' of the arm 43 at the lowest position
which are shown by the one-dot chain lines also
respectively move like the cylinder block side support
part 33a, first through hecle 43a, and second through hole
43k which are shown by the solid lines.

Since the first relative movement mechanism 30 is
made a simple link mechanism with one degree of freedom,
the cylinder block 10 is made to move with respect to the
crankcase 20 upward (direction of centerline of engine
CE) and simultanecusly move tc¢ the second cylinder group
gide. With that, both the mechanical compression ratioc of
the first cylinder group and the mechanical compression
ratio of the second cylinder group can be made smaller,
but the mechanical compression ratio of the second
cylinder group ends up becoming smaller than the
mechanical compression ratio of the first cylinder group.
Due to this, using the second relative movement mechanism
40, the cylinder block 10 is moved a bit upward at the
second cylinder group side compared with the first
cylinder group side. In the front view, the cylinder
block centerline CB is made to slant with respect to the
engine centerline CE. Due to this, even if the cylinder
block 10 moves to the second cylinder group side by
exactly D, the mechanical compression ratio of the first
cylinder group and the mechanical compression ratioc of
the second cylinder group side can be equally made the
desired mechanical compression ratios.

FIG. 6 is a plan view of a cylinder bleock 10 of =
variable compression ratio V-type internal combustion
engine according to the present invention. In the present
embodiment, the number of cylinder block side supports 31
for fastening the first relative mcovement mechanism 30 to
the first cylinder group side part 10a of the cylinder

block 10 1is made at least a number greater by exactly "i"
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than the number of cylinders of the first cylinder group
so that one of the cylinder block side supports 31 is
positioned at the two sides of the center axial lines C1,
C3, and C5 at the cylinders of the first cylinder group
when viewing the first cylinder group side part 10z by
the side view, that is, in the present embodiment, since
there are three cylinders in the first cylinder group,
the number of cylinder block side supports 31 is made
four.

Further, the number of cylinder block side supports
41 for fastening the second relative movement mechanism
40 to the second cylinder group side part 10b of the
cylinder block 10 is made at least a number greater by
exactly "1" than the number of cylinders of the second
cylinder greoup so that one of the cylinder block side
supports 41 is positioned at the two sides of the center
axial lines C2, C4, and €6 at the cylinders of the second
cylinder group when viewing the second cylinder group
side part 10b by the side view, that is, in the present
embodiment, since there are three cylinders in the second
cylinder group, the number of cylinder block side
supporits 41 is made four.

Further, due to an ocffset between the cylinders of
the first cylinder group and the cylinders of the second
cylinder group in the crankshaft direction, one of the
supports 31 of the first relative movement mechanism is
positioned on each of the center axial lines c2, C4, and
Cé of the cylinders in the second cylinder group when
viewing the first cylinder group side part 10a by the
side view (it is preferable to make centerlines of
supports 31 and center axial lines of the center axial
line C2, C4, and C6 of the cylinders match) and one of
the supports 41 of the second relative movement mechanism
is positioned on each of the center axial lines Cl, C3,
C5 of the cylinders in the first cylinder group when
viewing the second cylinder group side part 10a by the

side view (it is preferable to make centerlines of
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supports 41 and center axial lines of the center axial
lines Cl1, C3, and C5 of the cylinders match).

FIG. 7 is a front view of a cylinder block 10' which
shows another embodiment of & variable compression ratic
V-type internal combustion engine according to the
present invention. The difference from the embodiment
shown in FIGS. 4 and 6 is that the cylinder block side
supports 31' of the first relative movement mechanism are
arranged at the highest part of the side surface of the
first cylinder group side part 10az' of the cylinder block
10", while the cylinder block side supports 41' of the
second relative movement mechanism are arranged at the
highest part of the side surface of the second cylinder
group side part 10b' of the cylinder block 10'.

In each embodiment, at the time of firing of a
cylinder, as shown in FIG. 7, a force F is produced which
tries to push up the cylinder block in the center axial
line direction of the firing cylinder. This force T
mainly acts at the cylinder block side supports of the
first relative movement mechanism and second relative
movement mechanism near the firing cylinder. In the
arrangement of cylinder block side supports which is
shown in FIG. 6, the two cylinder block side supports
which adjoin the firing cylinder when viewing the
cylinder group side corresponding to the firing cylinder
by the side view and the single cylinder block side
support which is positioned on the center axial line of
the firing cylinder when viewing the cther cylinder group
side by the side view are acted on. In this way, it is
possible to make the force which is produced at the time
of firing of each cylinder act dispersed to three
cylinder block side supports, so there is no need to
increase the strength of the cylinder block side Supporis
31 and 41 of the first relative movement mechanism and
second relative movement mechanism that much. As opposed
to this, in general, cylinder block side supports of the

first relative movement mechanism and the second relative
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movement mechanism are arranged symmetrically with
respect to a median plane between the two cylinder
groups, so the above-mentioned force F acts mainly
against just one or two supports and it is necessary to
make the strength of the cylinder block side supports
very high.

For example, in FIG. 6, when the #4 cylinder of the
second cylinder group which has the center axial line C4
fires, the above-menticned force F acts against the two
cylinder block side supports 41, and 41, of the second
relative movement mechanism which are positioned at the
two sides of the center axial line C4 of the #4 cylinder
when viewing the second cylinder group side part 10b by
the side view and against the single cylinder block side
support 315 of the first relative movement mechanism
which is positioned on the center axizl line C4 of the #4
cylinder when viewing the first cylinder group side part
10a by the side view. Further, when the #5 cylinder of
the first cylinder group which has the center axial line
C5 fires, the above-mentioned force ¥ acts against the
two cylinder block side supports 3135, and 31ss of the
first relative movement mechanism which are pocsitioned at
the two sides of the center axial line C5 of the #5
cylinder when viewing the first cylinder group side part
10a by the side view and against the single cylinder
block side support 41, of the second relative movement
mechanism which is peositicned on the center axial line €5
¢of the #5 cylinder when viewing the second cylinder group
side part 10b by the side view.

Further, the cylinder block side supports 31 of the
Tirst relative movement mechanism 30 are cemprised of
first supports 313 and 313 which are positioned
between the center axial lines of two cylinders which
adjoin each other in the first cylinder group when
viewing the first cylinder group side part 10a by the
side view and second supports 31, and 31.ss; which are

neot positioned between the center axial lines of two
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cylinders which adjoin each other in the first cylinder
group when viewing the first cylinder group side part 10a
by the side view. The first supports 314s and 315 are
close in common to two cylinders, so the force at the
time of firing of the two cylinders acts on them. The
force acts on them at the time of firing by a number of
times two times that of the second supports 31, and
3lssy which are close to just single cylinders, so the
thickness e2 of the first supports 31, and 31, is made
two times the thickness el of the second supports 3111y
and 2lss; and the strength is made two times that as well.

Further, the cylinder block side supports 41 of the
second relative movement mechanism 40 are comprised of
third supports 414 and 41, which are positioned
between the center axial lines of two cylinders which
adjoin each other in the second cylinder group when
viewing the second cylinder group side part 10b by the
side view and fourth supports 41, and 41 which are
not positioned between the center axial lines of two
cylinders which adjoin each other in the second cylinder
group when viewing the second cylinder group side part
10b by the side view. The third supports 41,4 and 41 45
are close in common to two cylinders, so the force at the
time of firing of the two cylinders acts on them. The
force acts on them at the time of firing by a number of
times two times that of the fourth supports 41;: and
41le6y which are close to just single cylinders, so the
thickness e2 of the third supports 4124y and 4146, is made
two times the thickness el of the fourth supports 41 22
and 41 and the strength is made two times that as well.

Further, the first supports 313 and 31@asy, the
second supports 31 and 315, the third supports 47 04,
and 41y, and the fourth supports 41,;, and 4156y all are
made separated by the equal distances "d" from the center
axial lines C1, C2, C3, C4, C5, and C6 of the cylinders
adjoining each other in the side view.

Incidentally, in the embodiment which is shown in
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FIG. 7, the cylinder block side supports 31' of the first
relative movement mechanism are arranged at the highest
part of the side surface of the first cylinder group side
part 10a’' of the cylinder bleck 10', while the cylinder
block side supports 41' cof the second relative movement
mechanism are arranged at the highest part of the side
surface of the second cylinder group side part 10b' of
the cylinder block 10', so when the force F which is
preduced at the time of firing is divided into the force
Fc which acts on the two cylinder block side supports (in
FIG. 7, 41') at the cylinder greoup side of the firing
cylinder and the force Ff which acts on the single
cylinder block side support (in FIG. 7, 31') of the
cylinder group side opposite to the firing cylinder, the
moment length Lf up to the working point (center of axial
bore) of the single cylinder block side support at the
cylinder group side opposite to the firing cylinder can
be made relatively longer than the moment length Lc up to
the working points (centers of axial bores} of the two
cylinder block side supports at the cylinder group side
of the firing cylinder.

In this way, from the relationships of F=Fc+Ff and
Poe*Le=FE*LEf, it is possible to make the force Ff which
acts on the single cylinder block side support of the
cylinder group opposite to the firing cylinder smaller.

FIG. 8 is a time chart which shows the relationship
of the strokes of the cylinders. "I" shows an intake
stroke, "C" a compression stroke, "X an expansicn stroke,
and "E" an exhaust stroke. As shown in FIG. 6, the #1
cylinder, #3 cylinder, and #5 cylinder form the first
cylinder group, the #2 cylinder, #4 cylinder, and %6
cylinder form the second cylinder group, and the firing
sequence becomes the #1 cylinder-#2 cylinder-#3 cylinder-
#4 cylinder-#5 cylinder-#6 cylinder.

As shown in FIG. 8, the cylinders of the first
cylinder group and the cylinders of the second cylinder

group alternately enter the esxpansion stroke every 120
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degrees crank angle. Due to this, in the &0 degree crank
angle range which is shown by tl, none of the cylinders
of the first cylinder group are in the expansion stroke,
while one of the cylinders of the second cylinder group
is in the expansion stroke. The force of a firing
cylinder of the second cylinder group acts divided to the
corresponding single cylinder block side support of the
first relative movement mechanism and the corresponding
two cylinder bleck side supports of the second relative
movement mechanism. At this time, the force which acts on
the cylinder block side supports of the first relative
movement mechanism where the moment length becomes longer
than that of the cylinder block side supports of the
second relative movement mechanism will not become that
large. Due to this, at this time, if using the first
relative movement mechanism 30 to make the first cylinder
group side of the cylinder block move with respect to the
crankcase in the engine centerline CE direction by
exactly the first set distance, it is possible toc make
the first relative movement mechanism operate by a smail
working force.

Further, in the range of 60 degrees crank angle
which is shown by t2, none of the cylinders cof the second
cylinder group is in the expansion stroke, while one of
the cylinders of the first cylinder group is in the
expansion stroke, so the force of a firing cylinder of
the first cylinder group acts divided to the
corresponding single cylinder block side support of the
second relative movement mechanism and the corresponding
two cylinder block side supports of the first relative
movement mechanism. Af this time, the force which acts on
the cylinder block side support of the second relative
movement mechanism where the moment length bscomes longer
than that of the cylinder block side supports of the
first relative movement mechanism will not become that
large. Due to this, at this time, if using the second

relative movement mechanism 40 to make the second
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cylinder group side of the cylinder block move with
respect to the crankcase in the engine centerline CE
direction by exactly the second set distance, it is
possible to make the second relative movement mechanism
operate by a small working force.

Of course, it is also possible to make the first
relative movement mechanism operate slightly in the crank
angle range which 1is shown by tl, make the second
relative movement mechanism operate slightly in the crank
angle range which is shown by t2, and repeat these so as
to finally make the first cylinder group side of the
cylinder block move by exactly the first set distance,
make the second cylinder group side of the cylinder block
move by exactly the second set distance, and thereby make
mechanical compression ratios of the first cylinder group
and the second cylinder group the desired mechanical
compression ratios.

In the embodiments which were explained up to here,
the first relative movement mechanism and the second
relative movement mechanism were made separately
controllable and the first relative movement distance in
the engine centerline direction of the first cylinder
group side of the cylinder block and the second relative
movement distance in the engine centerline direction of
the second cylinder group side of the cylinder block were
able to be made different, but when the cylinder block
centerline CB and the engine centerline CE always match
and the cylinder block moves relatively to the crankcase,
the first relative movement mechanism and the second
relative movement mechanism may also be made to
gimultaneously operate by a single actuator. In this case
as well, the arrangement of the cylinder block side
supports of the first relative movement mechanism and
second relative movement mechanism which is shown in FIG.
& is effective.

LIST OF REFERENCE NUMERALS
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CLAIMS

Claim 1

A variable compression ratioc V-type internal
combustion engine which joins cylinder blocks of two
cylinder groups and makes the joined cylinder block move
relatively to a crankcase, characterized in that the
engine is provided with a first relative movement
mechanism which is fastened to a first cylinder group
side of said joined cylinder block through a plurality of
supports and a second relative movement mechanism which
is fastened to a second cylinder group side of said
jeined cylinder block through a plurality of supports,
the number of said supports of said first relative
movement mechanism is made at least a number greater by
exactly "1" than the number of cylinders of said first
cylinder group so that one of said supports of said first
relative movement mechanism is positioned at the two
sides of the center axial lines of the cylinders in said
first cylinder group when viewing said first cylinder
group side by the side view, the number of said supports
of said second relative movement mechanism is made at
least a number greater by exactly "1" than the number of
cylinders of said second cylinder group so that one of
said supports of sald second relative movement mechanism
is positioned at the two sides of the center axial lines
of the cylinders in said second cylinder group when
viewing said second cylinder group side by the side view,
and, due to an offset between the cylinders of said first
cylinder grcup and the cylinders of said second cylinder
group in the crankshaft direction, one of said supports
of said first relative movement mechanism is positionad
on the center axial line of each cylinder in said second
cylinder group when viewing said first cylinder group
side by the side view and one of said supports of said
secend relative mevement mechanism is positioned on the
center axial line of each cylinder in said first cylinder

group when viewing said second cylinder group side by the
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Claim 2

A variable compressicon ratio V-type internal
combustion engine according to claim 1 characterized in
that said supports of said first relative movement
mechanism are comprised of first supports which are
positioned between center axial lines of two cylinders
adjoining each other in said first cylinder group when
viewing said first cylinder group side by the side view
and second supports which are not positioned between
center axial lines of two cylinders adjoining each other
in said first cylinder group when viewing said first
cylinder group side by the side view, a thickness of said
first supports is two times a thickness of said second
supports, said supports of said second relative movement
mechanism are comprised of third supports which are
positioned between center axial lines of two cylinders
adjoining each éther in said second cylinder group when
viewing said second cylinder group side by the side view
and fourth supports which are not positioned between
center axial lines of two cylinders adjoining each other
in said second cylinder group when viewing said second
cylinder group side by the side view, and a thickness of

said third supports is two times a thickness of said
fourth supports.

Claim 3

A variable compression ratic V-type internal
combustion engine according to claim 1 or 2 characterized
in that said first relative movement mechanism and said
second relative movement mechanism are made independently
controllable, a first relative movement distance in a
front view engine centerline direction which passes
through a center of a crankshaft which is caused by said
first relative movement mechanism at said first cylinder
group side of said joined cylinder block and a second
relative movement distance in said engine centerline

direction which is caused by said second relative
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movement mechanism at said second cylinder group side of
said joined cylinder block can be made different, said
first relative movement mechanism changes said first
relative movement distance when none of the cylinders of
said first cylinder group is in an expansion stroke, and
said second relative movement mechanism changes said
second relative movement distance when none of the
cylinders of said second cylinder group is in an

expansion stroke,
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ABSTRACT

The present variable compression ratio V-type
internal combustion engine is a variable compression
ratio V-type internal combustion engine which jecins
cylinder blocks 10 of two cylinder groups and makes the
joined cylinder block move relatively to a crankcase,
wherein the engine is provided with a first relative
movement mechanism which is fastened to a first cylinder
group side 10a of the joined cylinder block through a
plurality of supports 31 and a second relative movement
mechanism which is fastened tc & second cylinder group
side 10b of the Jjoined cylinder bleck through a plurality
of supports 41, the number of the supports of the first
relative movement mechanism is made at least a number
greater by exactly "1" than the number of cylinders of
the first cylinder group sc that one of the supports of
the first relative movement mechanism is positioned at
the two sides of the center axial lines C1, C3, and C5 of
the cylinders in the first cylinder grcup when viewing
the first cylinder group side by the side view, the
number of the supports of the second relative movement
mechanism is made at least a number greater by exactly
"1" than the number of cylinders of the second cylinder
group so that one of the supports of the second relative
movement mechanism is positioned at the two sides of the
center axial lines C2, C4, and C6 of the cylinders in the
second cylinder group when viewing the second cylinder
group side by the side view, and, due to an cffset
between the c¢ylinders of the first cylinder group and the
cylinders of the second cylinder group in the crankshaft
direction, one of the supports of the first relative
movement mechanism 1s positioned on the center axial line
of each cylinder in the second cylinder group when
viewing the first cylinder group side by the side view
and one of the supporis of the second relative movement

mechanism is positioned on the center axial line of each
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cylinder in the first cylinder group when viewing the

second cylinder group side by the side view.
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DECLARATION FOR PATENT APPLICATION
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As a below named inventor, I hereby declare that:

TEORGEOEHEFEELLT, REIUTOBUVESLEY.

My residence, post office address and citizenship are as stated below next to my name.

ThOER, BEMEME BRI TROBRORAORIIRHBEEINAED TT,

I'believe  am an original, first and joint inventor of the subject matter which is claimed and for
which a patent is sought on the invention entitled:

TROAHRORAIIEL THROHMIIEH SN, BHFHEL THARBARSEITON
T, BORHT. RENDHREIOERETHIEELTNET.

(TITLE) VARTABLE COMPRESSIGN RATIO V-TYPE INTERNAL, COMBUSTION ENGINE
(FEHOATR

[0 thespecification of which is attached hereto.

[ the specification of which was filed on November 17. 2009 with International
Application Serial No. PCT/JP2009/069753 .-

chicffrshaEE
R PCT/IP2009/069753 & LT 200946 11 A 17T H 2 N/~ Hamz,

1 hereby state that I have reviewed and understand the contents of the above identified

specification, including the claims, as amended by an amendment, if any, specifically referred
to herein.

W, BT ROHEEESY. TEVH2EGR ERFROBMELZHRTL, HE
FHBLTWA I LRI ZICERBRLET,

Tacknowledge the duty to disclose all information known to me that is material to patentability
as defined m 37 CFR 1.56.
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Attorney Docket No.:
Client Reference:

Ihereby claim foreign priority benefits under Title 35, United States Code § 119(a)-(d) of any
foreign application(s) for patent or inventor’s certificate listed below and have also identified

below any foreign application for patent or inventor’s certificate having a filing date before that
of the application on which priority is claimed:

R, KENEHEE IS 1195 @) - (D) ITEZ, TROBFEEVIRESEIO B
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N, BNEY—ITHZETRUTVNET,

@ no such foreign applications have been filed
BEII—ESENHBEEEZRE LA &0,

D such foreign application have been filed as follows:
BRIZTEROCENAEEEZ RN L.

EARLIEST FOREIGN APPLICATION(S), IF ANY FILED WITHIN 12 MONTHS

(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION
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Priority Claimed
Application Number Country Date of Filing UHET%EEUES(;EI v
HEEE & HiRRE REEAEISE 1104
iET<

ALL FOREIGN APPLICATION(S), IF ANY FILED MORE THAN 12 MONTHS
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION
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S UOLDRNCHEBL ~EA LE-—E

Application Number Country Date of Filing
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CLAIM FOR BENEFIT OF EARLIER U.S. PROVISIONAL APPLICATIONS
BEDAE TR RO Rk

Page 2 of 5
£ DIR



Attorney Docket No.:
Client Reference:

I hereby claim priority benefits under Title 35, United States Code §119(e), of any United
States provisional patent application(s) listed below:

PR EEHEE 3588 110 5% (o) WCHEE, MTICHT 2 E SR HER OELFH
ZZIZEmEKRLET,

@ no such U.S. provisional applications have been filed.
EERITKERTHMREESERE LA Z &0,

D such U.S, provisional application have been filed as follows:
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Application Number Date of Filing Under 35 USC 119
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CLAIM FOR BENEFIT OF EARLIER U.S./PCT APPLICATION(S)
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I hereby claim the benefit under Title 35, United States Code, §120 of the United States
application(s) listed below and, insofar as the subject matter of each of the claims of this
application is not disclosed in the prior United States application in the manner provided by the
first paragraph of Title 35, United States Code, §112, I acknowledge the duty to disclose all
information that is material to patentability as defined in 37 CFR 1.56 which became available

to me between the filing date of the prior application and the national or PCT international
filing date of this application:

AL, REEAR 35 100 RICEZ, TROXRERTFHEIZ DLW TOEREOH R
EZINERTDEEDIZ, BEOKERHFLHEOE, XEEREHE 112451
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FEEZEAZZBERSHRETSHETOMICAESI ok, BHEOFEICEE
RIERZETHRT 2B ETANET,

@ no such U.S./PCT applications have been filed.
BRIKRE I ERRFTFREER R L2 2 &0,
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Application Number Relationship Parent Application Date of Filing
HEE S R TL 78 S R HEE

Page 3 of 5

e N1
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I hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States
Code and that such willful false statements may jeopardize the validity of the application or any
patent issued thereon.

B BREFOARIEDWTAESET TRMTOEHNEELTHD, ADROA
FLIEBREMCEL DL IAITEDSKRANTANTEETH B LELTWSH I &,
SHINMEILREINZEBEDODRARVEN & FSOTEA I REENE 18EE 10014
CHEITE, AL BLRBTOEAICLVLTFENSZE, ZLTEOL
SRWBITL2EAEOCFRAET AL, HELE, NEBICHI S NASTOESE
RONBIEERHL, o TIZRLEBOTEEELFT.

I hereby appoint:
N =Rl

All practitioners at Customer Number 25006
AAZI—%FF W6 IRV TRTOFEANELERLET.

all of Gifford, Krass, Sprinkle, Anderson & Citkowski, P.C., 2701 Troy Center Drive, Suite
330, Post Office Box 7021, Troy, Michigan 48007-7021, jointly, and each of them severally,
my attorneys at law/patent ageni(s), with full power of substitution, delegation and revocation,
to prosecute this application, to make alterations and amendments therein, to receive the patent,
and to transact all business in the U.S. Patent and Trademark Office connected therewith.

st # A Gifford, Krass, Sprinkle. Anderson, Citkowski ¥ %HT ((EFT 2701 Troy
Center Drive, Suite 330, Post Office Box 7021, Troy, Michigan 48007-7021) 1Z. #[., &
JMEZ ICHDENBIVHFTRFEREAELL T, AHFEOSNRTE. SEE,. &
EHEZEV., FFZBICADLEERIETE. ¥XEETFFICEHZTNTOTEES
DETEHENET, '

Please mail all correspondence to Thomas E. Anderson, whose address is:

EHICET 5 EMAEE O, Thomas E. Anderson T, X7

Gifford, Krass, Sprinkle, Anderson & Citkowski, P.C.
2701 Troy Center Drive, Suite 330
Post Office Box 7021
Troy, Michigan 48007-7021

Please direct telephone calls to: Thomas E. Anderson at (248) 647-6000.
EEEFES  Thomas E. Anderson (248) 647-6000

Please direct facsimiles to: (248) 647-5210
E I FAX : (248) 647-5210
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Attorney Docket No.:

Client Reference:
Full name of sole or first inventor/BIE F - IZE T ORBED KL
Manabu Tateno
Sole or first inventor’s signature/ BIE F 7 13BN ORMECE L Date/8 4
Tomabu. Jatine April 12, 2012

Residence/EfT
Sunto-gun, Shizuoka, Japan

Citizenship/E 5§ Japanese

Mailing Address/E 3% 24P
c/o TOYQTA JIDOSHA KABUSHIKI KAISHA, 1, Toyotacho, Toyota-shi, Aichi 471-8571, Japan

Full name of second inventor, if any/5E “REEN LSBT OEEL
Fiichi Kamiyama

Second inventor’s signature/ S~ BIRF OB L Date/H T
el

April 12, 2012

Residence/ ¥ Py
Mishima-shi, Shizuoka, Japan

Citizenship/Ef  Japanese

Mailing Address/B 1% Je (P

¢/o TOYOTA JIDOSHA KABUSHIKI KAISHA, 1, Toyotacho, Toyota-shi, Aichi 471-8571, Japan

Full name of third inventor, if any/ =R AN B ST OLE
Naoto Hisaminato

Third inventor’s signature/ I =R BE N BEH Date/ B
ﬂ&f-ﬁ;’ %41\?W April 12, 2012
Residence4EFr

Susono-shi, Shizuoka, Japan

Citizenship/[E & J apanese

Mailing Address/B3% %AEET
c/o TOYOTA JIDOSHA KABUSHIKI KAISHA, 1, Toyotacho, Toyota-shi, Aichi 471-8571, Japan

Full name of fourth inventor, if any/SENMFEWE AL S BT OES

Fourth inventor’s signature/ S5 B HEHAZF O E 4 Date/ B {F

ResidenceHF 7T

Citizenship/E F&

Mailing Address/8 3% Se{EFT
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Doc code: IDS

Doc description: Information Disclosure Statement (ID3) Filed

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

First Named Inventor | Manabu Tateno
Art Unit N/A
Examiner Name Not Yet Assigned

Attorney Dacket Number

TMCW-10402/08

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)l(gm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Ccde! of cited Document )
Figures Appear
1 7036468 B2 2006-05-02 Kamiyama corresponds to JP 2004-324464 A
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove

Publication
Number

Examiner

nitial* | <1te No

Kind
Codel

Publication
Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button. Add
FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2? j Code4| Date PP Passages or Relevant
Document .
Figures Appear
1 2009-052455 JP A 2009-03-12 Toyota Motor Corp. cited in ISR |:|
2 2004-324464 JP A 2004-11-18 Toyota Motor Corp. cited in ISR |:|
3 2005-113743 JP A 2005-04-28 Toyota Motor Corp. see specification |:|
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

First Named Inventor | Manabu Tateno
Art Unit N/A
Examiner Name Not Yet Assigned

Attorney Dacket Number

TMCW-10402/08

4 | 2002250241 JP A 2002-09-06 | Nissan Motor Co. Ltd. | *° attached ]
nformation List
5 | 2008-175135 JP A 2008-07-31 | Nissan Motor Co. Ltd. | *° attached ]
nformation List
see attached
6 2009-097449 JP A 2009-05-07 Toyota Motor Corp. Information List []
If you wish to add additional Foreign Patent Document citaticn information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove
Examiner| Gite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s)}, TS
publisher, city and/or country where published.
L [

If you wish to add additional non-patent literature document citation information please click the Add button  Add

EXAMINER SIGNATURE

Examiner Signature

Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 602. Draw line through a

citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if

English language translation is attached.
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Application Number

Filing Date

INFORMATION DISCLOSURE

First Named Inventor | Manabu Tateno

STATEMENT BY APPLICANT

. Art Unit N/A
( Not for submission under 37 CFR 1.99)

Examiner Name Not Yet Assigned

Attorney Dacket Number TMCW-10402/08

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of informaticn contained in the information disclosure statement 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 the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Thomas E. Anderson/ Date (YYYY-MM-DD) 2012-05-17

Name/Print Thomas E. Anderson Registration Number 31318

This collection of information is required by 37 CFR 1.97 and 1.98. 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 collecticn is estimated to take 1 hour 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, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17




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 infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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
hegotiations.

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.

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 informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

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.

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.5.C. 181) and for review pursuant to the Atemic Energy Act (42 U.S.C. 218(¢c)).

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.

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.5.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.

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.
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Information List

(Form 1)

US Serial No.

Qur Ref.

W754-US

The following is a List of References provided by the

Applicant.

using this Information.

Please file an Information Disclosure Statement

Brief Explanation or

Document Number | Publication Date Page (s} & Line(s) of
Related Part(s)

Japanese 28-Apr-05 This document is disclosed

Unexamined Patent in the sgpecification.

Publication

No. 2005-113743"

Japanese 6-Sep-02 This document discloses that

Unexamined Patent in a V-type internal

Publication combustion engine, the

No. 2002-250241" mechanical compression ratio
is changed.

Japanese 31-Jul-08 This document discloses that

Unexamined Patent in a V-type internal

Publication combustion engine, cylinders

No. 2008-175135" of one bank and cylinders of
the other bank are
alternatively arranged and
the mechanical compression
ratio is changed by a
connecting rod between a
piston and a crankshaft,
which have a plurality of
links.

Japanese 7-May-03 This document disclioses that

Unexamined Patent the cylinder block of an in-

Publication line engine is moved

No., 2009-097449

relatively to the crankcase
by one pair cf cam
mechanisms in order to
change the mechanical
compression ratio.

SEIWA PATENT & LAW



(11} Fublication number. 2009052455 A

(43) Date of publication of application: 12.03.09

(19) JAPANESE PATENT OFFICE
PATENT ABSTRACTS OF JAPAN
{51) Int. €I FO2B 75/04 20060101

FO2F 7/00 20060101
Fo2B 23/00 20060101
FO2D 15/04 20060101

{21) Application number: 2007219282

(22) Date of filing: 27.08.07

(54) VARIABLE COMPRESSION RATIO INTERNAL
COMBUSTION ENGINE

(57) Abstract:

PROBLEM TC BE SOLVED: Te enhance the
mountability of mechanisms driven for changing a
compression ratio in a variable compression ratio
internal combustion engine,

SOLUTION: This inlernal combustion engine 1 comprises
a cylinder block 2, a crankecase 4, the connectien
mechanism 5, and {he drive mechanism 6. The eylinder
block 2 and the crankcase 4 are connected to each other
through the connection mechanism 5. The connection
mechanism 5 moves the cylinder block 2 and the
cranxcase 4 relative o each other along the cylinder
center axis (CCA). The drive mechznism 6 moves the
cylinder block 2 and the crankcase 4 relative to each
other along the center axis by driving the connection
megchanism 5. The drive mechanism G is installed near the
axial center of the crankcase 4.

COPYRIGHT: (C)2003,JFPO&INFIT

-

(71) Applicant: TOYOTA MOTOR CORP

(72) Inventor: KAMIYAMA EIICHI
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45BA2009-52459
(P2009-524554)
43) AME  WR214E3E 12H (2009, 3.12)
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FO2F /0 {2006.01) FOZF 301A 3G024
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FO2D 15/4 {2006.01) FO2D 15/04 D
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(57) Abstract

PROBLEM TO BE SOLVED: To simplify contral when
changing the level of a compression ratio of an engine
and miniaturfze the equipment.

SOLUTION: The engine 100 with variable compression
ratio provides a compression ratio changing mechanism
to move a cylinder block 103 with respect to a lower
case 104, and fransmits rotary driving power of a
servomotor 112 in the vertical motion direction of the
cylinder block 103 with 2 camshait 109 having an
eccentric cam. A first spring member 140 and a second
spring member 150 are arranged at both sides of the
slidable cylinder block 103, and spring resultant force
presented by both the spring members is applied to the
cylinder block 103. The spring resultant force acts so
as tu assist the chenge of compression ratic by reducing
the fransmission torque of the rotary driving force of
the motor,
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(57) Abstract:

PROBLEM TO BE SOLVED: To use a crank pin 19 In
common for a pair of cylinders 1101 and 11R with regular
irdervals of explosion.

SOLUTON: Pistons 12L and 12R are slidably disposed
inslde & peir of the cylinders 11L and 11R with &
prescribed bank angle between each other respectively,
and a palr of lowar links 18L and 16R are connected to a
pair of upper links 15L and 15R cennected to piston pins
14l and 14R of the pistons 120 and 12R respectivaly.
The lower links 16l. and 16R are both attached o one
crank pin 12 of 8 crank shaft 18 In such a way that thay
can be rotzted coavially, The phase difference beiween
the pistons 121 and 12R s different from the bank angle
so that the intervals of explosion zre regutar.
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(54) VARIABLE COMPRESSION RATIO INTERNAL COMBUSTION ENGINE

(57) Abstract:

PROBLEM TO BE SOLVED: To provide a variable
compression ratio internal combustion engine capable of
favarably performing the relative movement of a cylinder block
and a crankcase and the sealing of a sliding surface between
the cylinder block and the crankcase by a simple device
constitution.

SOLUTION: The Internal combustion engine (1) Is constituted
to relatively move the cylinder block (2) and the crankcase (4)
along the direction of an axls CCA of a cylinder (21} by a
moving mechanism {5). The moving meachanism (5) includes a
pair of control shafts {(51). The control shaft (51} is provided
with a journal (5ta)a and a cam (51b) fixed to each other to
rotate In a bady, and constituted to salisfy an expression of
0.5<R/L when eccentric amounts of both members are R, and
the relative movement amount in the direction of the axis CCA
of tha eylinder block (2) and the crankcase (4) between the
highest compresslon ratio state and the lowest compression
ratio state. ECU
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D4 the applicant B4 the inventor [] the agent [ the common representative

Name and Address

KAMIYAMA, Eiich

c/o TOYOTA JIDOSHA KABUSHIKI KAISHA, 1, Toyotacho, Toyota-shi,
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JP JP
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Facsimile No.
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O Notifications by e-mail authorized

3. Further observations, if necessary:

34, chemin des Colombettes
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Facsimile No. +41 22 338 70 10 Telephone No. +41 22

4. A copy of this notification has been sent to: [] the International Preliminary Examining Authority
D8 the receiving Office [[] the designated Offices concerned
[[] the International Searching Authority [[1 the elected Offices concerned
[[1 the Authority(ies) specified for supplementary search []1 other
The International Bureau of WIPO Authorized officer

e-mail ptO8.pct@wipo.int
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(54) Title: VARIABLE COMPRESSION RATIO V-TYPL INTERNAL COMBUSTION ENGINE
(54) EBADEFH . EHELL I ZE vV B N PAHEES

F ] g 6 (57) Abstract: Provided is a variable com-
) ) pression ratio V-type internal combustion
engine in which a cylinder block (10) con-
figured from two cylinder groups is inte-
grally relatively moved with respect to a
crankcase, the variable compression ratio
V-type internal combustion engine being
provided with a first relative movement
mechanism fixed to the first cylinder group
side (10a) of the cylinder block via a plu-
rality ol supports (31), and a second rela-
tive movement mechanism fixed to the sec-
ond cylinder group side (10b) of the cylin-
der block via a plurality of supports (41),
wherein the number of supports of the first
relative movement mechanism is at least
larger than the number of cylinders of the
first cylinder group by one such that one of
the supports of the first relative movement
mechanism is located on cach side of the
central axis line (C1, C3, C5) of each of
cylinders of the first cylinder group in side
view on the first cylinder group side, the
number of supports of the second relative
movement mechanism is at least larger
than the number of c¢ylinders of the second
cylinder group by one such that one of the supports of the second relative movement mechanism is located on each side of the
central axis line (C2, C4, C6) of each of cylinders of the second cylinder group in side view on the second cylinder group side,
and because of the offset in the crankshatt direction between the cylinders of the first cylinder group and the cylinders of the sec-
ond cylinder group, one of the supports of the first relative movement mechanism is located on the central axis line of each of the
cylinders of the second cylinder group in side view on the first cylinder group side, and one of the supports of the second relative
movement mechanism is located on the central axis line of each of the cylinders of the first cylinder group in side view on the sec-
ond cylinder group side.
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