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ing resistance, resistance to wear, and resistance to tip
cracking. The spark plug is characterized in that (1) the
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of Pt, or Pt and Pd, with Pd constituting no more than
20 mass% of the mass of the noble metal tip), Cu, and
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(1]
#HE (ER%) i At 5L BR By O BE 4T
No- Pt | Gu | Rh | Ni | Ir |fitiH$EE g;ﬁfﬁﬂﬁﬁ gg
1 80.0 |00 |00 200 | - x Q & x
B 80.0 |00 (200 | - | - * x x x
3 80.0 10.0 |0.0 - 1200 © X X x
4 980 |20 |00 - - O O x x
5 93.0 |20 |50 - -~ * O x x
6 88.0 |20 |10.0 | - - * O x %
7 83.0 |20 [150 | - - * O x X
8 79.0 | 3.0 180 | - - * X x x
9 75.0 | 5.0 |200 | - - +* X x x
10 77.0 {70 |160 | - - * X X X
1 76.0 {140 |100 | - - x X x X
12 75.0 120.0 | 5.0 - - X X O X
13 73.0 {270 (00 - - x X 9] x
14 97.0 |30 |00 - - O O x %
18 920 {30 |50 - - *r @] x x
16 850 |30 |120 | - - * O x x
17 820 |30 (150 | - - * O x X
18 el 800 |30 [170 | - - * '®) x x
19 96.0 [ 4.0 |0.0 - - '®) O x x
20 93.0 |40 |30 - - * C x x
21 88.0 (40 |80 - - % ') x x
22 85.0 |50 [10.0 | =~ - * O x X
23 800 |50 (150 | - - % ®) x x
24 83.0 | 7.0 [10.0 | - - % O X x
25 800 {70 (130 | - - * O x X
28 80.0 |10.0 [10.0 | - - r O X x
27 78.0 [12.0 {100 | - - © x x x
28 78.0 [15.0 | 7.0 - - © x o) x
29 79.0 {160 | 5.0 - - @) X O x
30 79.0 {180 | 3.0 - - © X O X
31 77.0 |180 |50 - - ®) X Q x
32 76.0 |220 {20 - - ® b O X
33 77.0 |23.0 10D - - QO X O X
34 75.0 {25.0 1 0.0 - - O X O X

[0147]
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[%&3]
Ha (BEE%) it 2 M B DM
Mo [ N )
Pt Cu Rh | Ir | Ru | Re | W [ REEERE mw A S ST
R
42 870 50 8.0 e O O @]
52 870 50 80 @] O O ©
63 870 50 8.0 @ O O @
64 870 50 80 @] O O ©
65 870 50 30 |50 @] O O ©
= 1 A
56 870 5.0 3.0 |30 |20 @ O O @
50 850 | 100 |50 e O O ©
67 850 | 100 50 © O O ©
58 850 | 100 50 @) O O @]
59 850 |100 |20 |30 @] O O ©
[0149] [F4]
A (HEE%) fif 22 M B B D ST
AEE it 7 e
Pt | Gu Rh Pd [T E % it 2| &
HEeRi T i
38 8200 |200 @] O O @]
70 EMRM |700 |200 100 @] 8] @ @
71 0.0 |200 20.0 @] O © @
72| EE# |500 [200 300 x e ® %
[0150] [F5]
e (EE%) it 2 M R B O S
1o ffit fif F7° [@ 2 |#E
Pt Cu Rh | Ir | Ni [ Co | Mn | HF | Ti Y La
HFEEM | SihM | EH | Fa
35 5.0 50 O O O O
73 900 50 50 @ @ Yo
* &
74 900 5.0 5.0 0 @ @ by
75 900 50 50 Q O] ® bid
76| He#sEl 890 5.0 6.0 x O @ x
46 850 70 3.0 W O O @
77 835 70 |80 15 4 @ @] e
78 835 7.0 2.0 15 e @ O bl
79 835 7.0 2.0 15 b e (O] O s
= &
80 830 7.0 2.0 2.0 @ @ Q b
81 830 7.0 2.0 2.0 © @ O i
36 900 |100 O O (@] O
82 850 (100 35 15 O @ @ e
83| H#H 845 100 35 2.0 % x @ %




WO 2011/155101 41 PCT/JP2011/000612

[0151] [%6]

No. Ak (EE2%) S
Pt Cu Rh Ir |FEE | WERHE
84| L4 | 80.0 20.0 210 X
85 95.0 2.0 135 O
86 95.0 2.0 140 ®)
87 90.0 10.0 100 O
88 90.0 10.0 140 ®)
89 __ 89.5 10.0 0.5 130 O
90 g 89.5 10.0 0.5 140 ©)
91 89.5 10.0 0.5 200 ¥
92 85.0 10.0 5.0 185 ©
93 85.0 10.0 5.0 200 e
94 85.0 10.0 2.0 210 +*
[0152] [%T7]
No. HE (BE2%) HinE &F i
Pt Cu | Rh | Ni (kQ) it i AE
1 800 20.0 5 X
95| HEH |800 200 10 X
26 800 20.0 15 O
35 950 | 5.0 5 O
97 95.0 | 5.0 10 O
s FEP 5o oo fos "
90 850 |10.0 |5.0 10 ¥
100 850 |10.0 |5.0 15 #

[0153] £ 1 DHBADHRIIEFNIEERETF Vv IEHWATZRANR—VTIJ1E. %2
~RTITEEIND K51, THEEE. MREE. RUTTF v TENEIZEL
T =,

[0154] —5. £ 1 ORAOEHENHIERRETFT Vv T2 HBAT-RNR—V TF T,
RIRUVKRA~TITREND LT, THEEE, TRIEE, RUOMF v TE
NEDOLELCEEH 1 DDEENE > TV =,

[0155] RIIZTTRENDB LS, BEEEBFYIMNRh, I r, Ru, Re, RUWD
IBEOVNTIORTREEELTVTE, RRDMEEZFTIEEEF Y IH
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ZFERELEVWRNR—Y TS5 (No. 35, 36) ITHEARTHHBIBEMER UM
FyTENEICEY —BEATW =, £, Hf, Ti, Y. La®W Th
NEEETEIRNR—9T545 (No. 77~82) I, ThiDTHEEEE
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cAmm2, FyTHSEH N1 mm, Fu T BENEEREH A0, 6m
m, FvITHEREAMNO. 4mm2OARKTH == LRSI RN—H
T2 URBRARELRRICLT, BMEBTFY TOBEEDRLDIR/IN—V TS
TREBARLEAE L, COARNR—I TSHTHBKLOBEMEETFT v TOR
RFARERBIRT THS,

[0166] <IEMADERMEICLDFEEZITFMT 570D R/I—0 TS5 THBRAEMDIE
B> RN—YTZTHBAEENDS B 220220 T, EREADERHDEESE
EEFEIET, ERAOEREZ 10k QAXIF1 5k QITLER/IS—Y
TS URBAMERE L,

[0167] <EFMEAE> BIRD&SICHELAN—Y TS THBRERIZDONT, %1
DFEBAIZH T HEFEAEE BARICL TRBEETL, Bz, Ffz. R/3—
DTS VHBAEOMARBORRERTRS~ 1 21K T HHRAFELE
f-. E1ORBAIZEWNVTEEH LE-EECLI-A->TEMLE., HREFR8~
19RURK 1 3IZFRT,

[0168] F1-, R8RURQICTRIMEHEAT HEMEBFT Y TOPt, Cu, Rh
NE=LZEE10IZRLTz, 1 0TIE, R8RURIIZTHITHREEFMM
x| DEEDEELZ TA] . TOl DEENESLZE TO1 . Nl &
Ulkk] DEENDEELE @] TRLTz, BH. B10IZHETHMp A
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[%&8]

BE (EE%) fif 2 1% 5 B e o @
No. fit ¥ v we
Pt Cu Rh M Ir W8 it I &

EE N Bt
100 800 |00 oo 200 - * O @ *
101 800 |00 |200 - - ¥t % % x
102 go0 |00 0.0 - Je200 @ X X ®
103 980 | 20 0o - - ) O x %
104 930 |20 5.0 - - e o % %
105 880 |20 |100 - - ¥ O % %
106 k@@ |e30 |20 |150 - - “r o} X ®
107 790 |30 [180 - - 7 % % %
108 750 |50 |200 - - e % % %
109 770 |70 |160 - - T % % x
110 760 (140 [100 - - X X O %
111 750 |200 |50 - - X % O x
112 730 |27.0 |00 - - X X O %

[0170]
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[$9]
gk (HEw) HARRESBOHG

a A S
No. Pt | Cu | Rh | Ni Ir N F;;g GEL 33 iﬁ?ﬁ
113 970 {30 {00 - - © Q Q ©
114 920 {30 | 50 - - ¥ Q Q @
115 85.0 : 3.0 |12.0 - ~ ¥ O 0 ©
118 820 | 30 |150 - - ¥* O QO ©
17 800 | 30 [170 - - ¥ O O ®©
118 96.0 | 40 | 00 - - © O O ®
119 93.0 | 40 | 3.0 - - 1 O O ]
120 88.0 | 40 | B8O - - “ O O ©
121 850 | 50 |10.0 - - L1 O O ©
122 80.0 [ 50 |15.0 - - * 0O Q ©
123 83.0 | 7.0 1100 - - +* 0 O @
124 800 | 70 13.0 - - # 0] O @
125 80.0 {100 {10.0 - - ¥ O O @
126 78.0 {120 {100 - - + O O @
127 78.0 1150 | 7.0 - - »‘: Q O ©
128 79.0 {160 | 5.0 - - * O O &)
129 79.0 1180 | 3.0 - - % 0 O ©)
130 77.0 |180 | 5.0 - - r O O Q@
131 760 1220 | 2.0 - - * O O =
132 770 1230 | 00 - - Q@ O 0O O
133 750 1250 | 00 -~ - ® O O ©
134 950 | 50 |00 - - @ O © w
135 90.0 {100 | 0.0 - - © O © T
136 85.0 |150 | 0.0 - - © O © Y
137 R 80.0 | 200 | 0.0 - - @ Q @) ¥
138 945 | 50 | 05 - - * © ® i
139 2.0 | 5.0 3.0 - - * © © el s
140 90.0 | 50 | 50 - - ¥ © © ¥
141 870 | 5.0 8.0 - - g © Q@ *
142 925 1 70 | 05 - - * ] © * 7
143 800 7.0 | 3.0 - - + © Q *
144 880 | 7.0 {50 - - ¥ © )] Ll
145 850 1 70 |80 - - * ) @ Yidd
146 830 190 |80 - - 1 O © e
147 895 1100 | 05 - - * @) @ %
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2004-165165 A (Robert Bosch GmbH), 1,2
Y 10 June 2004 (10.06.2004), 4,5,8-11
A entire text; all drawings 6
& US 2004/0140745 Al & DE 10252736 Al
Y JP 2006-173141 A (NGK Spark Plug Co., Ltd.), 4,5,8-11
A 29 June 2006 (29.06.20006), 6
entire text; all drawings
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A 02 July 2009 (02.07.2009), 6
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& US 2010/0264801 Al & KR 10-2010-0094526 A
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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:

The technical feature common to the invention of claim 1 and the invention
of claim 3 is that “A spark plug which is provided with a center electrode,
and a ground electrode having a gap with the center electrode, and in which
a noble metal tip is provided to at least one of the center electrode or the
ground electrode, wherein the noble metal tip contains 95 mass% or more of
Mp (the Mp is an element group consisting of Pt, or Pt and Pd, and the Pd is
20 mass% or less relative to the mass of the noble metal tip.), Cu, and M (M
is at least one selected from the element group consisting of Rh, Ir, Ru, Re,
and W.) in total, and wherein the mass ratio (MP, Cu, M) of the Mp, Cu, M is

(continued to 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. 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. 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.:
The inventions of claims 1, 2, the inventions of claims 4, 5, 6 that do
not cite claim 3, and the inventions of claims 8-11 that do not cite claims
3, 7

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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within an area (including on the line) surrounded by a line segment
connecting each point, A (97, 3, 0), B (80, 3, 17), C (75, 25, 0), and
A (97, 3, 0) in this order.

However, the technical feature does not make a contribution over the
prior art in the light of the disclosure of document 1; thus the technical
feature is not a special technical feature.

Furthermore, there exist no other same or corresponding special
technical features between these inventions.

Next, theinventionofclaiml andtheinventionscitingitareexamined.

The inventions of claims 1, 2 are those that a person skilled in the
art could have easily conceived on the basis of the invention of the
cited document 1; thus there do not exist the same or corresponding special
technical features among the inventions of claims 1, 2, and the inventions
citing them.

Consequently, theclaims involve the following two inventions (group) .

Invention 1

The inventions of claims 1, 2, the inventions of claims 4, 5, 6 that
do not cite claim 3, and the inventions of claims 8-11 that do not cite
claims 3, 7.

Invention 2
The inventions of claims 3, 7, the inventions of claims 4-6 that cite
claim 3, and the inventions of claims 8-11 that cite claims 3, 7.
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