EP 2 354 478 A3

(1 9) Européisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2 354 478 A3

(12) EUROPEAN PATENT APPLICATION

(88) Date of publication A3:
04.04.2012 Bulletin 2012/14

(43) Date of publication A2:
10.08.2011 Bulletin 2011/32

(21) Application number: 10014303.1

(22) Date of filing: 04.11.2010

(51) IntCl.:
FO1L 1/053 (200601
FO1L 1/34 (2006.01)

FO1L 1/344 (2006.01)

(84) Designated Contracting States:
AL AT BEBG CH CY CZ DE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 10.02.2010 JP 2010028271
(71) Applicant: Aichi Machine Industry Co. Ltd.

Nagoya-shi,
Aichi 456-8601 (JP)

(72) Inventors:
¢ Ota, Takahira
Nagoya-shi
Aichi 456-8601 (JP)
¢ Horibe, Takehiro
Nagoya-shi
Aichi 456-8601 (JP)

(74) Representative: Schmitz, Hans-Werner
Hoefer & Partner
Patentanwalte
Pilgersheimer Strasse 20
81543 Miinchen (DE)

(54) Valve timimg control apparatus and internel combustion engine equipped with the same

(57) A valve timing control apparatus for changing a
relative rotational phase of a camshaft (8 or 10) with re-
spect to a crankshaft (2) using a hydraulic pressure of a
hydraulic oil supplied from an oil pump (16) includes a
chain cover (4, 204, 304), a phase changing mechanism
(30), a selector valve (18), and an intermediate oil pas-
sage. The chain cover (4, 204, 304) defines avalve cham-
ber (12, 212, 312) having an inlet port (15b, 215b, 315b)
for the hydraulic oil, an advancement port (15a, 215a,
315a), and a retardation port (15c, 215¢c, 315¢c). The
phase changing mechanism (30) is coupled to an end
portion of the camshaft (8 or 10) with the phase changing
mechanism (30) being at least partially covered by the
chain cover (4, 204, 304). The phase changing mecha-
nism (30) has a plurality of hydraulic pressure chambers
including an advancement chamber (38A) and a retar-
dation chamber (38B). The selector valve (18) is housed
in the valve chamber (12, 212, 312) of the chain cover
(4,204, 304), and configured and arranged to selectively
open the advancement port (15a, 215a, 315a) or the re-
tardation port (15¢, 215c¢, 315c). The intermediate oil pas-
sage forming member (50, 150, 250, 350) is for conveying
the hydraulic oil in the valve chamber (12, 212, 312) of
the chain cover (4, 204, 304) from the advancement port
(15a, 215a, 315a) of the valve chamber (12, 212, 312)
to the advancement chamber (38A) of the phase chang-
ing mechanism (30), and from the retardation port (15c,
215c, 315c) of the valve chamber (12, 212, 312) to the

retardation chamber (38B) of the phase changing mech-
anism (30).
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