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(57) Abstract: Provided is a water pump that achieves the

[l downsizing of a pump housing that comprises a main im-
2 peller and an auxiliary impeller. The present invention is
‘1_[ o provided with: a pump housing (2) that has a pump chamber
(3) formed inside a cylinder block (01) side front end; a

ol 8 drive shaft (6) that is rotatably provided inside the pump
01 housing and that has a pulley (4) provided to a large-diamet-

! 2]213 er shaft part (6a); and a main impeller (7) that is arranged in
21c T 18 the pump chamber, that is provided to a small-diameter shaft
206 A1 P 20a § part (6¢) of the drive shaft with a bearing part (15) and a fol-
226 lower ring (16) therebetween so as to be relatively rotatable,
5¢ <P i 03 and that is intermittently connected to the drive shaft by a
10¢ i N~ 32;’2 clutch spring (20). An auxiliary impeller (32) is provided to
4 £ 7 32a a tip part of the small-diameter shatt part at a position that is
4a separated from the main impeller in the axial direction. The
ba 32e auxiliary impeller is arranged inside a leading path (03) that

17520 RS 17 communicates with the pump chamber in the axial direction.
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Box No. 11 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. I:l 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. I:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l 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. I:l 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:I The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:l 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 payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

With consideration given to the statement that “it is also effective
to set the outer diameter of a vane 22 of a main rotor 16 smaller than
the outer diameter of a vane 24 of an auxiliary rotor 17” in document
JP 7-332086 A (paragraph [0014]), all the constitutions of the inventions
in claims 1, 15, 22 are stated in document JP 7-332086 A. Therefore,
claims 1, 15, 22 lack novelty in the light of the document JP 7-332086
A, and have no special technical feature.

Next, the following special technical feature could be found in claim
2.

Accordingly, claims are classified into two inventions each of which
has a special technical feature indicated below.

Meanwhile, claims 1, 15 and 22 having no special technical feature
are classified into Invention 1.

(Invention 1) claims 1-16, 21 and 22

An invention, wherein a clutch mechanism is provided with a drive
ring which rotates integrally with a drive shaft, a driven ring which
is provided in a main impeller and rotates integrally with the main
impeller, a clutch spring which is disposed to extend over the respective
outer peripheral surfacesof thedrive ringand thedriven ringand deformed
so as to reduce the diameter thereof by the elastic force thereof, a
control member which is rotatably disposed on the outer peripheral side
of the clutch spring with a predetermined space therebetween and deforms
the clutch spring according to a water temperature state such that the
diameter thereof is increased, and a rotation restriction mechanismwhich
restricts the rotation of the control member.

Meanwhile, claims 14, 16 and 21 are classified into Invention 1, since
it isefficient to carryout a search on these claims together with claims
1-13.

(Invention 2) claims 17-20

An invention, wherein at least part of an auxiliary impeller is housed
in an introduction passage.

Incidentally, claims 17-20 are inventions in the same category that
includes all matters specifying the invention of claim 1, but the problem
of the invention in claim 1 is that “the outer diameter of a pump housing
increases”, whichisstated inparagraph [0006] of thedescription, whereas
the specific problem to be solved by the invention, which is recognized
from technical features added in claims 17-20, is considered to be that
“the length in the axial direction of the entire water pump increases”
from the statement that “even if an auxiliary impeller is provided on
the leading end side of a drive shaft, the need for increasing the length
in the axial direction of the entire water pump is eliminated” in paragraph
[0083] of the description. Therefore, the specific problem of the
inventions in claims 17-20 and the problem of the invention in claim
1l correspondtodifferent newproblems, andthus the technical relationship
is considered to be weak.

Consequently, claims 17-20 cannot be classified into Invention 1.

Form PCT/ISA/210 (extra sheet) (July 2009)
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