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(87) Abstract: A valve timing control device for an internal combustion engine is provided with a lock mechanism 4
capable of restricting a relative rotation position of a vane rotor 9 with respect to a housing 7. The lock mechanism has a
lock hole 24 that is provided on an internal surface of a sprocket, a lock pin 26 that is movably accommodated inside a
pin hole 31a provided in the vane rotor and insertable into the lock hole, and a lock passage 39 that is provided in the vane
rotor and communicates with the lock hole in a state in which the lock pin is inserted into the lock hole. The lock passage
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is provided with a general passage part 39a and one-end opening part 39b that is formed on one end side facing the lock
hole of the general passage part, wherein an opening cross-sectional area of the one-end opening part is greater than a
passage cross-sectional area of the general passage part. With these configurations, it is possible to reduce the passage
length of a supply and discharge passage to improve the unlocking response of the lock pin and the insertion of the lock
pin into the lock hole.
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See extra sheet

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

2. & As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of

additional fees.

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

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:' The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

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

I:' No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2019/039436

<Continuation of Box No. III>

Document 1: JP 2000-179310 A (TOYOTA MOTOR CORP.) 27 June 2000, paragraphs
[0027]-[0028], [0035]-[0039]1, fig. 1-4

Claims are classified into the following three inventions.

(Invention 1) Claims 1-8

Claims 1-8 have the special technical features in which “a lock passage
is provided having a shape inclined relative to a rotary shaft of a rotor
member, and the open cross-sectional area of an opening portion at one end
facing a lock recess portion of the lock passage is greater than the passage
cross—sectional area at a portion of the lock passage having the smallest
passage cross-sectional area,” and are thus classified as invention 1.

(Invention 2) Claim 9

Claim 9 shares with c¢laim 1 classified as invention 1 the technical
feature in which “the open cross-sectional area of an opening portion of the
lock passage is greater than the passage cross-sectional area at a portion of
the lock passage having the smallest passage cross-sectional area”. However,
this technical feature does not make a contribution over the prior art in
light of the disclosure of document 1, and thus cannot be considered a
special technical feature. Also, there are no other identical or
corresponding special technical features between claim 9 and claim 1.

In addition, claims 9 is not dependent on claim 1. Furthermore, claim 9
is not substantially identical or equivalent to any of the claims classified
as invention 1.

Thus, c¢laim 9 cannot be classified as invention 1, and 1is thus
classified as invention 2.

(Invention 3) Claims 10-13

Claims 10-13 share with c¢laim 1 classified as invention 1 or claim 9
classified as invention 2 the technical feature of a “walve timing control
device provided with: a lock recess portion provided in a housing; an
accommodation hole provided in a rotor member; a lock member which is movably
accommodated inside the accommodation hole and can be inserted into the lock
recess portion; and a lock passage which is provided in the rotor member and
communicates with the lock recess portion while the lock member is inserted
into the lock recess portion.” However, this technical feature does not make
a contribution over the prior art in light of the disclosure of document 1,
and thus cannot be considered a special technical feature. Also, claims 10-13
are not considered to be a manufacturing method appropriate for manufacturing
the valve timing control device of claim 1 or claim 9, and there are no other
identical or corresponding special technical features between claims 10-13
and claim 1 or 9.

In addition, claims 10-13 are not dependent on claim 1 classified as
invention 1, and are not dependent on claim 9 classified as invention 2.
Also, claims 10-13 are not substantially identical or equivalent to any of
the claims classified as invention 1 or invention 2.

Therefore, claims 10-13 cannot be classified as either invention 1 or
invention 2.

Also, claims 10-13 have the special technical feature in which “when
molded by sintering a raw material of a rotor member, a contact surface
having a recessed and flat shape is formed, and drilling is vertically
performed on the contact surface so that a lock passage is formed passing
therethrough,” and are thus classified as invention 3.

Form PCT/ISA/210 (extra sheet) (January 2015)
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