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(57) Abstract: A thrust roller bearing provided with a retainer which has high strength and lubricated at high efficiency. A thrust
roller bearing has a retainer (10) constructed from two retainer forming plates (11, 12), and rollers (4) are held in pockets (13) ar-
ranged in the retainer (10) in the circumferential direction thereof. The first retainer forming plate (11) has peripheral edge-side
flat sections (11a, 11b) located on the inner and outer diameter side of the first retainer forming plate (11), and also has a center
flat section (11c) axially offset from the peripheral edge-side flat sections (11a, 11b). The second retainer forming plate (12) has a
continuous flat section (12a) overlapping on the peripheral edge-side flat sections (11a, 11b), and also has folded back sections
(12b, 12¢) tolded back from the inner and outer peripheral edges of the continuous flat section (12a). The peripheral edge-side
flat sections (11a, 11b) of the retainer forming plate (11) are sandwiched between the continuous flat section (12a) and the folded
back sections (12b, 12¢). The plate thickness of at least one or more of each folded back section (12b, 12¢), each peripheral edge-
side flat section (11a, 11b), and each of opposite peripheral edges of the continuous flat section (12a) is set smaller than the plate
thickness of an intermediate section of each retainer forming plate (11, 12) with respect to the radial direction thereof.
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be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international filing  “X”  document of particular relevance; the claimed invention cannot be

date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be

special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than the being obvious to a person skilled in the art

priority date claimed “&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report

25 September, 2009 (25.09.09) 13 October, 2009 (13.10.09)
Name and mailing address of the ISA/ Authorized officer
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

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.: 1-5, and 8

Remark on Protest |:|
the payment of a protest fee.

The additional search fees were accompanied by the applicant’s protest and, where applicable,

|:| 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.

|:| No protest accompanied the pavment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

A thrust roller bearing is stated in document 1, which is JP 63-219914
A (NTN Toyo Bearing Co., Ltd.), 13 September 1988 (13.09.88), Fig. 15.
The thrust roller bearing of document 1 comprises an inner diameter-side
folded back section formed by folding back the inner peripheral edge
of eitherafirst or a secondretainer formingplate to sandwich, together
with a flat section of this retainer forming plate, a flat section of
theotherretainer formingplateandalsocomprisesanouterdiameter-side
folded back section formed by folding back the outer peripheral edge
of either the first or the second retainer forming plate to sandwich,
together with a flat section of this retainer forming plate, a flat
section of the other retainer forming plate, and in the thrust roller
bearing, the plate thickness of at least one of each folded back section,
each peripheral edge-side flat section, and a peripheral edge of a
continuous flat section is set smaller than the plate thickness of an
intermediate section, with respect to the radial direction, of either
the first or the second retainer forming plates. Therefore, the
invention of claim 1 is not novel in relation to the invention stated
indocument 1 andhasno special technical feature. Thespecialtechnical
feature of the claims dependent on claim 1 at the time when the order
foradditional payment of search feeswas issued is assessedandconcluded
that the claims include the following four inventions related with each
other by the special technical features below.

The inventions of claims 1, 2, 3, 4, 5, and 8 which have no special
technical feature are classified into invention 1.

(Invention 1) Inventions relating to claims 1, 2, 3, 4, 5, and 8

A thrust roller bearing, "wherein the plate thickness of at least
one of each folded back section, each peripheral edge-side flat section,
and a peripheral edge of a continuous flat section is set smaller than
the plate thickness of an intermediate section, with respect to the
radial direction, of either a first or a second retainer forming plate
andwhereinaretainer formingplate hasontheentireperipheriesthereof
an inner diameter-side folded back section and an outer diameter-side
folded back section."

(invention 2) Invention of claim 6

A thrust roller bearing, "wherein the plate thickness of at least
one of each folded back section, each peripheral edge-side flat section,
and a peripheral edge of a continuous flat section is set smaller than
the plate thickness of an intermediate section, with respect to the
radial direction, of either a first or a second retainer forming plate
and wherein intermediate sections, with respect totheradial direction,
of the first and the second retainer forming plates have different plate
thicknesses."

(Invention 3) Invention of claim 7

A thrust roller bearing, "wherein the plate thickness of at least
one of each folded back section, each peripheral edge-side flat section,
and a peripheral edge of a continuous flat section is set smaller than
the plate thickness of an intermediate section, with respect to the
radial direction, of either a first or a second retainer forming plate
and wherein a retainer is mounted such that a center flat section of
the first retainer forming plate faces the 0il supply side, with respect
to the axial direction, of the thrust roller bearing.”

(Invention 4) Inventions of claims 9, 10, 11, 12, and 13

A thrust roller bearing, "wherein the plate thickness of at least
one of each folded back section, each peripheral edge-side flat section,
and a peripheral edge of a continuous flat section is set smaller
(continued to next sheet)

Form PCT/ISA/210 (extra sheet) (April 2007)
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than the plate thickness of an intermediate section, with respect to
the radial direction, of either a first or a second retainer forming
plate and wherein the length of either of both pocket holes in the radial
direction is set longer than the length of the other in the radial
direction."

Form PCT/ISA/210 (extra sheet) (April 2007)
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