wo 2007/105109 A3 |10 0 00O O O O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization ‘, | [I

) IO O T T 00 OO

International Bureau

(43) International Publication Date
20 September 2007 (20.09.2007)

(10) International Publication Number

WO 2007/105109 A3

(51) International Patent Classification:
FO2N 15/02 (2006.01) FOIM 9/10 (2006.01)

(21) International Application Number:

PCT/IB2007/001500
(22) International Filing Date: 15 March 2007 (15.03.2007)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
2006-072896 16 March 2006 (16.03.2006) JP

(71) Applicant (for all designated States except US): TOY-
OTA JIDOSHA KABUSHIKI KAISHA [JP/IP]; 1, Toy-
ota-cho, Toyota-shi, Aichi-ken 471-8571 (JP).

(72) Inventors; and

(75) Inventors/Applicants (for US ornly): SUZUKI, To-
moaki [JP/JP]; c/o Toyota Jidosha Kabushiki Kaisha,
1, Toyota-cho, Toyota-shi, Aichi-ken 471-8571 (JP).
ASADA, Toshiaki [JP/JP]; c/o Toyota Jidosha Kabushiki
Kaisha, 1, Toyota-cho, Toyota-shi, Aichi-ken 471-8571
(JP). ISHIKAWA, Makoto [JP/JP]; c/o Toyota Jidosha

(81)

(34)

Kabushiki Kaisha, 1, Toyota-cho, Toyota-shi, Aichi-ken
471-8571 (JP). SHIBA, Toshimitsu [JP/JP]; c/o Toyota
Jidosha Kabushiki Kaisha, 1, Toyota-cho, Toyota-shi,
Aichi-ken 471-8571 (JP). SAKAI, Kazuhito [JP/IP];
c/o Toyota Jidosha Kabushiki Kaisha, 1, Toyota-cho,
Toyota-shi, Aichi-ken 471-8571 (JP).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
LU, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ, NA,
NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC,
SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN, TR, TT,
TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

[Continued on next page]

(54) Title: LUBRICATION STRUCTURE OF CRANKING ROTATIONAL FORCE TRANSMISSION MECHANISM FOR IN-

TERNAL COMBUSTION ENGINE

I (57) Abstract: The lubricant-return holes (12d) are provided in the intermediate portion

<= 12b
1
Pae 129
2L
i
3da
34
12a 32
31228 3Qa
| 30/ 20a
ab
| 2 /2]20 26 IAB
| 1 1
i J 108
; Aadl.....
e—iL : 18
i ] i
C~ 2b 11 ]
\ H
!
) .28
Orll R
18
8 10
20b 1]046
22
20
30a1E0 20,
Eligns
36 3 123"
3Ba 19
7
|
|
12
I

(12¢) of the ring gear (12), Thus, the lubricant stagnating above the first oil sealing mem-
: ber (32) can be easily discharged to the oil pan (36) side via the lubricant-return holes
i (12d) even when the ring gear (12) has stopped rotating in response to the starter motor
being turned off after completion of the start of the internal combustion engine. As such,
the level of the surface of lubricant stagnating between the ring gear (12) and the outer
race member (14) does not rise, and therefore the lubricant surface virtually does not reach
the outer race (30) and the one-way clutch (20) that are rotating while the internal com-
bustion engine is running. Thus, bubbling of lubricant and production of sludge, which
may otherwise be caused by agitation of the lubricant surface, can be prevented.
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