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(57) Abstract: The present invention provides a crushing device for grit manufacture that can be operated by a single driving source
and that crushes metal material in a stable manner while maintaining a high durability. The present invention is a crushing device for
grit manufacture, in which the metal material is crushed between a pair of metal rolls (16, 18) arranged in parallel so as to be capable
of rotation, and grit is manufactured. One of the metal rolls is the driving roll (16), which is driven to rotate by a driving source (66)

connected by a drive belt (74), and the other metal roll is the driven roll (18). The driven roll (18)

is arranged between the driving

roll (16) and the driving source (66) in a plane parallel to the orbital plane of the drive belt (74).
(57 B#:
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(2006.01)1i, F16C35/00(2006.01)n

According to International Patent Classification (IPC) or to both national classification and IPC
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Y JP 10-180633 A (Nobuchika MIMURA), 1-10
07 July 1998 (07.07.1998),

claims; paragraphs [0006], [0013]; drawings
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Y CN 1846864 A (Eianshi Kosei Gokin Hagane Chuzo 1-10
Yugen Sekinin Koshi, Fukken Senshushi Kinsei
Kogan Yugen Koshi, Amoishi Shubiku Rensho
Chukosho),

18 October 2006 (18.10.2006),

entire text

(Family: none)

Y JP 48-588 Y1 (Masao OBA), 1-10
09 January 1973 (09.01.1973),

claims; column 2, lines 7 to 32; drawings
(Family: none)

Further documents are listed in the continuation of Box C. |:| See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing 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 being obvious to a person skilled in the art
the priority date claimed “&”  document member of the same patent family
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17 April 2001 (17.04.2001),
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Y JP 2011-20039 A (Masami KAWANA), 4-6,9-10

A 03 February 2011 (03.02.2011), 1-3,7-8

claims; paragraphs [0016] to [0028]; drawings
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Y JP 2003-38968 A (Komatsu Ltd.), 4-6,9-10
A 12 February 2003 (12.02.2003), 1-3,7-8
claim 2; paragraphs [0009], [0043] to [0044],
[0056] to [0057], [0066]; drawings

& US 2003/0062434 Al & EP 1287894 A2

& KR 10-2003-0011585 A

Y Microfilm of the specification and drawings 7-10
A annexed to the request of Japanese Utility 1-6
Model Application No. 157361/1983 (Laid-open
No. 67148/1985)
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13 May 1985 (13.05.1985),

claims; specification, page 1, lines 11 to 14;
page 2, line 11 to page 4, line 2; drawings
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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. I:I Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I 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.

: I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:I 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. 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.:

1-10

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:I 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 and the invention of claim 11 have a common
technical feature, i.e., a grit crusher for making grits by crushing
metal materials between a pair of metal rolls disposed rotatably in
parallel.

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
makeacontributionover thepriorartinthelight of thecontentsdisclosed
in the document 1 (JP 10-180633 A (Nobuchika MIMURA), 07 July 1998
(07.07.1998), claims; paragraphs [0006], [0013]; drawings), and the
document 2 (CN 1846864 A (Eianshi Kosei Gokin Hagane Chuzo Yugen Sekinin
Koshi, Fukken Senshushi Kinsei Kogan Yugen Koshi, Amoishi Shubiku Rensho
Chukosho), 18 October 2006 (18.10.2006), entire text).

Further, there is no other same or corresponding special technical
feature between these inventions.

Accordingly, the following two inventions (invention groups) are
involved in claims.

(Invention 1) the inventions of claims 1-10

A grit crusher for making grits, the grit crusher being characterized
in that one of metal rolls is a driving roll which is rotatively driven
by a driving source linked therebetween by a driving belt, and the other
of themetal rolls is adriven roll, thedriven roll being disposed between
the driving roll and the driving source on a plane parallel to the track
plane of the driving belt.

(Invention 2) the invention of claim 11

A metal roll characterized by being manufactured through: a step of
preparing a melt at 1660 to 1720 degrees Centigrade by mixing and melting
a raw material of high-manganese cast steel; a step of casting the melt
into a mold; a step of separating the mold and taking out a casting after
cooling the casting; a step of removingby grinding amoldmaterial adhered
to the casting; a step of removing a gate and a riser other than a product
portion of the casting; a step of placing the product portion of the
casting at 200 degrees Centigrade or lower in a heat treatment furnace,
then increasing the temperature up to 1040 to 1060 degrees Centigrade
at a rate of temperature rise of 60 degrees Centigrade per hour, and
then holding the product portion at 1040 to 1060 degrees Centigrade for
two to four hours; a step of taking the product portion out of the heat
treatment furnace and then performing water toughening on the product
portion by immersing in a water tub and thereby rapidly cooling the same;
a step of removing by grinding an oxidation film produced from the heat
treatment; and a step of machining the product portion of the casting
to specified sizes.

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