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(57) Abstract: The present invention provides a screw pump provided with a
screw-shaped first rotor, and a screw-shaped second rotor having tooth
spaces that engage with teeth of the first rotor. The first rotor has a first vari-
able lead part, and the second rotor has a second variable lead part that en-
gages with the first variable lead part. Two tooth surfaces that form a tooth
of the first variable lead part and/or two tooth surfaces that form a tooth
space of the second variable lead part are formed on the basis of tooth trace
curves different from each other.
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F04C18/16(2006.01)1i, F04C29/00(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC
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Minimum documentation searched (classitfication system followed by classification symbols)

F04C18/16, F04C29/00
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Electronic data base consulted during the international search (name of d
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2004-263629 A (Tadahiro OMI), 1-3,5
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claims 1 to 4; paragraphs [0020] to [0024],
[0032] to [0035]; fig. 1 to 4
& WO 2004/079198 Al
X WO 2005/124155 A1 (Tohoku University), 1-5
29 December 2005 (29.12.2005),
paragraphs [0020] to [0027]; fig. 2 to 4
(Family: none)
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filing date
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cited to establish the publication date of another citation or other
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“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family
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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. 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. I:l 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 I: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. 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:l 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.

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

The invention of claim 1 is disclosed in JP 2004-263629 A (Tadahiro
OMI), 24 September 2004 (24.09.2004), claims 1 to 4; paragraphs [0020]
to [0024], [0032] to [0035]; fig. 1 to 4 or WO 2005/124155 A1 (Tohoku
University), 29 December 2005 (29.12.2005), paragraphs [0020] to [0027];
fig. 2 to 4 and is publicly known, and therefore does not have a special
technical feature.

Consequently, any same or corresponding special technical feature
cannot be found between the invention of claim 1 and the inventions of
claims 2-5.

The following four inventions are involved in claims.

Meanwhile, the invention of claiml havingno special technical feature
is classified into invention 1.

(Invention 1) Invention of claims 1 - 2

A screwpump comprising: a screw-shaped first rotor; anda screw—-shaped
second rotor having tooth spaces for meshing with the teeth of said first
rotor, wherein said first rotor has first unequal lead sections, wherein
said second rotor has second unequal lead sections for meshing with said
first unequal lead sections, wherein at least either two tooth flanks
for forming the teeth of said first unequal lead sections or two tooth
flanks for forming the tooth spaces of said second unequal lead sections
are formed on the basis of mutually different tooth trace curves, and
wherein the tooth number of said first unequal lead sections and the
tooth space number of said second unequal lead sections are different
from each other.

(Invention 2) Invention of claim 3

A screwpump comprising: a screw-shaped first rotor; anda screw—-shaped
second rotor having tooth spaces for meshing with the teeth of said first
rotor, wherein said first rotor has first unequal lead sections, wherein
said second rotor has second unequal lead sections for meshing with said
first unequal lead sections, wherein at least either two tooth flanks
for forming the teeth of said first unequal lead sections or two tooth
flanks for forming the tooth spaces of said second unequal lead sections
are formed on the basis of mutually different tooth trace curves, and
wherein said first unequal lead sections and said second unequal lead
sections are different in external diameters.

(Invention 3) Invention of claim 4

A screwpump comprising: a screw-shaped first rotor; anda screw—-shaped
second rotor having tooth spaces for meshing with the teeth of said first
rotor, wherein said first rotor has first unequal lead sections, wherein
said second rotor has second unequal lead sections for meshing with said
first unequal lead sections, wherein at least either two tooth flanks
for forming the teeth of said first unequal lead sections or two tooth
flanks for forming the tooth spaces of said second unequal lead sections
are formed on the basis of mutually different tooth trace curves, wherein
said first and second unequal lead sections individually have a larger
lead angle on the suction side than on the discharge side, and wherein
the clearances between the tooth flanks of the teeth of said first unequal
lead sections and the tooth flanks of the teeth of said second unequal
lead sections are larger on the suction side than on the discharge side.

(continued to next extra sheet)

Form PCT/ISA/210 (extra sheet) (July 2009)
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(Invention 4) Invention of claim 5

A screw-shaped rotor having teeth or tooth spaces for constituting
a screw pump, comprising unequal lead sections, wherein two tooth flanks
for forming the teeth or tooth spaces of said unequal lead sections are
formed on the basis of mutually different tooth trace curves.

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