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(54) Cylinder block, internal combustion engine, transportation apparatus, and method for

producing cylinder block

(57)  The cylinder block according to the present in-

vention is a cylinder block composed of an aluminum

alloy containing silicon, the cylinder block including a cyl-
inder wall having a slide surface. The cylinder block ac-
cording to the present invention includes a plurality of

FIG.1

silicon crystal grains on the slide surface, such that the
ten point-average roughness Rz 5 of the slide surface
and the load length ratio Rmr(30) of the slide surface at
a cut level of 30% are larger in the upper 1/4 portion of
the slide surface than in the lower 1/4 portion of the slide
surface.
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Claim(s) completely searchable:

Claim(s) searched incompletely:
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Claim(s) not searched:
2-6, 10-15

Reason for the limitation of the search:

The parameter "load length ratio Rmr (30)" in claim 1 is not adequately
described in the application as a whole. Further, by choosing this
uncommon parameter, the applicant prevents any comparison with the prior
art. Further still, examples are included which do not seem to correspond
to what is claimed.

In the description in paragraph 0094 and fig 6 the parameter Rmr(c) is
described. This is, however, not the same parameter as Rmr (30), which is
used in the claim. Rmr is the length of material at a depth below a
reference level, whereas Rmr(c) is at a depth below the highest peak. In
the description there is mention of a "line connecting the apices i.e.
load length M1(c)", yet it is far from clear in fig 6, which line is
indeed intended. Further, presuming the Rmr (30) to express the idea that
the depth (c) is 30%, there is no clear statement as to what it should be
a percentage of (presumably overall depth, but this is not confirmed in
the application). Since most analysis packages allow the reference line
for Rmr to be selcted from various levels, it is clearly important to
know what is intended. This information, in particular with regard to
Rmr(30), cannot be definitely established in the application.

Even if the information was to be clearly given, it would still prevent a
comparison with the prior art, since it is an uncommon parameter, which
the prior art generally does not specify. Even in the one document which
does cite an apparently similar parameter "load length ratio (tp)" (D3 =
JP2002138896) uses a cutting level of 20%, rather than the 30% mentioned
in claim 1. Simply choosing a parameter which is unlikely to be given in
the prior art does not, however, justify an invention.

Thus in order to allow any kind of comparison, we must try to interpret
what is hidden behind the parameters quoted. Here the present application
is not particularly clear, but that which could be understood is probably
best illustrated using prior art D6 = JP60-147736U. Looking at fig 3a and
3b it can be seen that in 3a, which shows the upper part of the cylinder,
much deeper cuts have been added to the basic structure. Because the cuts
are much deeper, the ten point average roughness will be greater, and
taking a cut at a depth of 30% of the overall depth of the deep cuts in
fig 3a will give many more wide plateaus than taking a cut at 30% of the
much shallower peaks shown in fig 3b, so that it can be expected that a
material ratio would also be much greater in the upper part of the
cylinder. Thus it seems that D6 in fact gives a good example of what the
claim is trying to express.

This is more than can be said for the application. Looking at method
claim 15, it is said that there is no further etching step after the
first one. Looking at fig llc of the current application, however, not
etching results in a mirror surface, which will apparently have a
material ratio of 100%, certainly much higher than the result shown in
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fig 11d, so that an arrangement of claim 15 would not correspond to one
of claim 1.

In view of this, any attempt at discerning the subject matter to be
searched can only be based on supposition and can certainly not cover the
full potential range given in the claim. From the description it appears
that an important embodiment of the invention treats the upper part of
the cylinder after honing, then treats the whole cylinder further in
order to obtain different effects in different areas. This is a concrete
idea which can indeed be compared with the prior art, and this has been
made the subject of the search.
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CLAIMS INCURRING FEES

The present European patent application comprised at the time of filing claims for which payment was due.

Only part of the claims have been paid within the prescribed time limit. The present European search
report has been drawn up for those claims for which no payment was due and for those claims for which
claims fees have been paid, namely claim(s):

No claims fees have been paid within the prescribed time limit. The present European search report has
been drawn up for those claims for which no payment was due.

LACK OF UNITY OF INVENTION

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, hamely:

see sheet B

All further search fees have been paid within the fixed time limit. The present European search report has
been drawn up for all claims.

[l

As all searchable claims could be searched without effort justifying an additional fee, the Search Division
did not invite payment of any additional fee.

[l

Only part of the further search fees have been paid within the fixed time limit. The present European
search report has been drawn up for those parts of the European patent application which relate to the
inventions in respect of which search fees have been paid, namely claims:

[l

None of the further search fees have been paid within the fixed time limit. The present European search
report has been drawn up for those parts of the European patent application which relate to the invention
first mentioned in the claims, namely claims:

see additional sheet(s)

D The present supplementary European search report has been drawn up for those parts
of the European patent application which relate to the invention first mentioned in the
claims (Rule 164 (1) EPC).
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-6, 10-15

Block with particular different roughness above and below.

2. claims: 7-9, 16

block surface partially coated
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