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FRE

Nowadays engines for vehicles are required to be light, small, with
high power and efficiency,and less energy consumption and pollution. In
order to meet all these requirements, efforts are made on piston rings
because they are widely used on pistons of internal combustion engines for
the purpose of sealing, heat dissipations, oil control and assisting piston
motions.

Many patents and products of piston rings are proposed and provided
all over the world in order to improve the performances mentioned above
and to reduce the manufacturing cost. This, however, also facilitates the
generations of new ideas if the' procedure of innovative design is well
followed. In this thesis, techniques-of patent search and analysis are applied
for creation new concepts of piston rings, and the database for innovative
design is constructed simultaneously.” The patentability of new concept is
also evaluated and examined-for ‘further-submission of new patents.
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piston and ring and (seal or blow or sealed or sealing)lall fields[p0208 2% B AT
piston and ring and engine and (seal or sealed) |all fields[9597 & % F AT
piston and ring and engine and seal all fields[8169 % F AT
piston and ring and engine and ( seal or sealed or]

all fields[818 = B e
sealing) and blow
piston and ring and engine and ( seal or sealed or]

all fields|6
sealing) and (blow and by)
piston and ring and engine and ( seal or sealed for]

all fields|818 R R e
sealing) and (blow or (blow and“by))
piston and ring and engine and ( Seal or sealéd) and

all fields[75997 = 5 B4
leakage or blow or (blow and by)
piston and ring and (seal or sealed or seal'ing or blow
or engage or engagement or cylinder) andnot (scrape
or scraper or scraping) andnot (coating or coated or]

all fields21936 R BT
hardened or layer or plated or plating) andnot
(hydraulic or hydraulically) andnot ((oil and ring)
or (oil and control and ring))
piston and ring and engine and ( seal or sealed or]

all fieldsdl12 R e
sealing) and (leakage or blow or (blow and by))
piston and ring and engine and ( seal or sealed or]
sealing) and ( leakage or blow or (blow and by)) andnotjall fields|3953 o R e

(scrape or scraper or scraping)
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223 RERGTHMEIRZES(D

P

iR

He % 5 i

piston and ring and engine and ( seal or sealed) and

leakage and ( blow or (blow and by))

all fields|

285

piston and ring and engine and ( seal or sealed or]
sealing) and leakage and ( blow or (blow and by))

andnot (scrape or scraper or scraping)

all fields

254

piston and ring and engine and ( seal or sealed or]

all fields
US

Classifical

sealing) and leakage and ( blow or (blow and by))[tion E Q- A~y
andnot (scrape or scraper or scraping) and(ccl/277/$lnternat1021 R %5 - 5075
or icl/f16j009/$ or icl/b60t011) nal
Classifica
tiom
ttl/piston and spec/ring 3242
ttl/piston and spec/leak 412
ttl/piston and spec/leakage 1136
ttl/piston and spec/(leak or leakage) 1327
ttl/piston and spec/(blow or (blow and by)) Title 332
ttl/piston and spec/engine Descriptio2581
ttl/piston and ttl/engine 1063
ttl/piston and spec/(ring and engine) Specificat1556
ttl/piston and spec/(ring and (leak or leakage)) ion 380
ttl/piston and spec/(ring and engine and (leak or]
leakage)) 372
ttl/piston and spec/(ring and engine and (leak or
leakage) and (seal or sealed or sealing)) 328
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223 RERGTHMEIRZES(D

MatF TR W R ETHK (%D
ttl/piston and spec/(ring and engine and (leak or

leakage) and (seal or sealed or sealing)) andnot

spec/((piston and rod) or (rotary and piston)) 102

ttl/piston and spec/(ring and engine and (leak or
leakage) and (seal or sealed or sealing)) andnot
spec/((piston and rod) or (rotary and piston) or
(piston and sleeve) or (hydraulic or hydraulically)

or (pump or pumps))

ttl/piston and spec/(ring and engine and (leak or]
leakage) and (seal or sealed or sealing)) andnot
spec/((piston and rod) or (rotary and piston) or
(piston and sleeve) or (hydraulic or:hydraulicalily)

or (pump or pumps) or (oil and ring)rorlvalve)

Title

Descriptio

ttl/piston and spec/(ring and engine and (Seal or
sealed or sealing)) andnot spec/({piston and-rod) or
(rotary and piston) or (piston ‘and: sleeve) .or
(hydraulic or hydraulically) or (pump or pumps) or]

(oil and ring) or valve)

n
Specificat

10n

ttl/piston and spec/(ring and engine and (seal or]
sealed or sealing or blow)) andnot spec/((piston and
rod) or (rotary and piston) or (piston and sleeve) or]

(hydraulic or hydraulically) or (pump or pumps) or

(oil and ring) or valve)

53

15

AT

49
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223 RERGTHMEIRZES(D

P

iR

He % 5 i

ttl/piston and spec/(ring and engine and (seal or
sealed or sealing or blow)) andnot spec/((piston and
rod) or (rotary and piston) or (piston and sleeve) or
(hydraulic or hydraulically) or (pump or pumps) or]
(oil and ring) or valve or (coating or coated or

hardened or layer or plating))

27

ttl/piston and spec/(ring and engine and (seal or
sealed or sealing or blow)) andnot spec/((piston and
rod) or (rotary and piston) or (piston and sleeve) or]
(hydraulic or hydraulically) or (pump or pumps) or]
(oil and ring) or valve or (coating or coated or

hardened or layer or plating) or (piston and motor.))

Title

ttl/piston and spec/(ring and erginé and-|(seal: or
sealed or sealing or blow)) andnot spec/((piston and

rod) or (rotary and piston) or (piston'and sleeve) or

(hydraulic or hydraulically) or (pump:or. pumps). orl;

(oil and ring) or valve or (coating or coated or]
hardened or layer or plating) or (piston and motor)

or (manufacture or manufacturing))

Descriptio
n
Specificat
ion

US
Classifica

tion

ttl/(piston and ring)

Internatio

ttl/(piston and ring and engine)

310

i
E
e

i

nal

ttl/(piston and ring) and spec/engine

34

Classifical

ttl/(piston and ring) and ccl/277/$

223

tiom

tt1/(piston and ring) and (ccl/277/$ or icl/£16j009/$
or icl/b60t011)

205

ER Py

ttl/(piston and ring) and ttl/leak

212

EA) A st

B & 5575

ttl/(piston and ring) and ttl/leakage

ttl/(piston and ring) and spec/leak

25
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2.3 FEZBHMEFTRESED)
MatF fe ke [k B i | T
ttl/(piston and ring) and spec/leakage 76
ttl/(piston and ring) and ttl/(seal or sealed or]
sealing) 27
ttl/(piston and ring) and spec/(seal or sealed or]
sealing) 182
ttl/(piston and ring) and spec/(seal or (sealed or]
EQ-ApAR s
sealing)) and ccl/277/$ 136
ttl/(piston and ring) and spec/(seal or sealed or] '
i WA A
sealing or ccl/277/$) 184
ttl/(piston and ring) and spec/(seal or sealed or]
sealing) and spec/engine 125
ttl/(piston and ring) and spec/(seal or sealed orTitle
sealing) and spec/(engine and leakage) Descriptiol36
ttl/(piston and ring) and spec/(seal or séaled orjn
sealing) and spec/(engine or leakage) Specificat(l53
ttl/(piston and ring) and ttl/(seal.or=sealed"orlion
sealing or blow) US 27
ttl/(piston and ring) and ttl/(seal or sealed or{Classifica
sealing or (blow and by) ) tion 27
ttl/(piston and ring) and spec/(seal or sealed or|{Internatio
sealing or blow) nal 195
tt1/(piston and ring) and spec/(seal or sealing orClassifica
sealed or (blow and by)) tiom 182
ttl/(piston and ring) and spec/(seal or sealed or
QA pAR
sealing or blow) and ccl/277/$ 146
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223 RERGTHMEIRZES(D

ttl/(piston and ring) and spec/blow and spec/(seal or]

sealed or sealing)

ttl/(piston and ring) and spec/(seal or sealed or]
sealing or blow) andnot spec/(scrape or scraper or]

scraping) andnot ttl/(scrape or scraper or scraping)

B4 F R [ARRTlE (T
ttl/(piston and ring) and spec/(seal or sealed or]

E Qe PAR <y
sealing or blow) and (ccl/277/$ or icl/f16j009/$ or]

W% & 50 AR
icl/b60t011) 151
ttl/(piston and ring) and spec/blow 56
tt1/(piston and ring) and spec/(blow and by) 0

43

146

ttl/(piston and ring) and spec/(seal or sealed or]
sealing or blow) andnot spec/(scrapefor scraper or]

scraping)

148

ttl/(piston and ring) and spec/(seal or sealed or]
sealing or blow) andnot spec/(scraperor scraper or]
scraping) andnot spec/(coating or coated-or-hardened

or layer)

96

ttl/(piston and ring) and spec/(seal or sealed or]
sealing or blow) andnot spec/(scrape or scraper or]
scraping) andnot spec/(coating or coated or hardened

or layer or plating)

ttl/(piston and ring) and spec/(seal or sealed or]
sealing or blow) andnot spec/(scrape or scraper or]

scraping) andnot spec/(coating or coated or hardened

Title
Descriptio
n
Specificat

ion

94

71

or layer or plated or plating) andnot spec/hydraulic
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223 RERGTHMEIRZES(D

P

iR

tek Bl |

ttl/(piston and ring) and spec/(seal or sealed or]
sealing or blow) andnot spec/(scrape or scraper or]
scraping) andnot spec/(coating or coated or
hardened or layer or plated or plating) andnot
spec/hydraulic andnot spec/(oil and control and

ring))

ttl/(piston and ring) and spec/(seal or sealed or]
sealing or blow) andnot spec/(scrape or scraper or]
scraping) andnot spec/(coating or coated or
hardened or layer or plated or plating) andnot
spec/hydraulic andnot spec/((oil and ring ) or (oil

and control and ring))

H4

34

ttl/(piston and ring) and spec/(seal or sealed. or]
sealing or blow or engage or -engagement) andnot
spec/(scrape or scraper Or SEraping) andnot
(coating or coated or hardened or layer-or plated or

plating) andnot hydraulic andnot (0il and control and

ring)

Title
Descriptio
n
Specificat]

ion

65

ttl/(piston and ring) and spec/(seal or sealed or]
sealing or blow or engage or engagement) andnot
spec/(scrape or scraper or scraping) andnot

(coating or coated or hardened or layer or plated or

plating) andnot hydraulic andnot ((oil and ring) or]

Title
Descriptio
n

Specificat]

ion

41

(oil and control and ring))
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223 RERGTHMEIRZES(D

P

iR

tR% Bl

ttl/(piston and ring) and spec/(seal or sealed or]
sealing or blow or engage or engagement) andnot
spec/(scrape or scraper or scraping) andnot
spec/(coating or coated or hardened or layer or plated

or plating) andnot spec/hydraulic andnot spec/((oil

and ring) or (oil and control and ring))

ttl/(piston and ring) and spec/(seal or sealed or]
sealing or blow or engage or engagement or cylinder)
andnot spec/(scrape or scraper or scraping) andnot
spec/(coating or coated or hardened or layer or plated
or plating) andnot spec/hydraulic andnot spec/((oil

and ring) or (oil and control and ring))

43

53

ttl/(piston and ring) and spec/(sealor-sealed: or]

cylinder) andnot spec/(scrape or scraper or scraping)
andnot spec/(coating or coated or hardened or layer]
or plated or plating) andnot spec/hydraulic andnot

spec/((0il and ring) or (oil and control and ring))

sealing or blow) and spec/(engage or engagement oOfl;

Title
Descriptio
n
Specificat
ion

US
Classifica
tion
Internatio
nal

Classifica

tiom

32
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223 RERGTHMEIRZES(D
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iR

He % 5 i

ccl/277/$ and tt1/(piston and ring) and spec/(seal or
sealed or sealing or blow) and spec/(engage or]
engagement or cylinder) andnot spec/(scrape or]
scraper or scraping) andnot spec/(coating or coated

or hardened or layer or ©plating) andnot

and control and ring))

spec/hydraulic andnot spec/((oil and ring) or (oill;

Title
Descriptio
n
Specificat
ion

US

ttl/(piston and ring) and spec/(seal or sealed or
sealing or blow) and spec/(engage or engagement or]
cylinder) andnot spec/(scrape or scraper or scraping)
andnot spec/(coating or coated or hardened or layer]
or plating) andnot spec/hydraulic andnot spec/((oil

and ring) or (oil and control® and ring)) ‘and

Classifica
tion
Internatio
nal
Classifica

tiom

(ccl/277/$ or icl/f16j009/$ or icl/b60t011)

26

3 WA A

28

3 WA A

B~ 5

FH kR ERTEL N AR

=

Z&4%ﬂ%ﬂﬁﬁ%w
k2.3 a9k r M
kowE % E 310

LR & PERE z}m
Srpr R e s B

% §e<3q

2N

2 24FERTIHERNLE R E G

tl/(piston and ring)”
%?hﬂ“?”%%%ﬁii

‘“#uﬁ<ﬁ

1T &

b5}
| F s A i FTH L R Rk
=%
Piston sealing |, o & T4k T A55% ~ Ap4E 2 [compare August 6,
I 6428014ring assembly LR £ 4 Reavell 2002
Oppositely angled|
i . Dana March 26
B EREA A ] 4 , ’
2 16361050jpiston ring B3t EEERN M B Corporation 2002
grooves
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12455 ERHE AL HEEHEEE 4 (D)
7]
e E R b2 FTE ¥ a2 p i
=
Piston assembly |, ,6 .
. . A F B R Evans
3 6199868|w1th piston ring | 1 §$%J R Py T Engineering'MarCh 13,
support and N 2001
. & Company
sealing member
self-lubricated
0 B A TR f B RS Sep. 5’
4 6113107}nd  adjusted [ % ik ~ b 4 ;;% AER R BRI
piston ring 8 2000
Piston ring
device for use in|% 47 ~ % B _ PR Hyundai
R A2TE 47 2550 TRt Bs TR March 21,
5 6039321fa conbustion o e non L RS Ry
engine of a MEi - Company 2000
vehicle
Seal ing ringj
assembly for a, e BB A E D T R 35 EMannesmann July 13,
6 5921553sing1e sealing?ﬁﬁ e (45 R4k v )i & Sachs AG  [1999
ring piston
Gas nitrided
taper faced
keystone piston
i May 11,
7 bootgeaf e BT e T
1ncorporating a Corporation||g9gg
sealing land and
orientation
groove
. i Auto-Motive )
P LR &zt BlEE
8 [5743535 OmPression SF B E g e Improvenent [ °T11 28:
piston ring seal |f7 4 3F 4 1998
s Pty
Piston ring seal N L w . .
: HF AR KR T A2 Ak April 8,
9 [618048having angled . 2 g 1997
ends
[LoE = 5 AR SN L
Flutter free ) .
2 %
10 [5598763[piston ring A AL (erevice) o 5 s ford Motor ffeb. 4,
7 # ~ blow-by Company 1997
assembly 2 o )
o1l pumping
Piston sealing L. R , ,
P AL BdE S B S i L R E G OF vl . .
11 [5513857ring having I PR A i E}E %,m ! i jAlsm Seiki May 7,
) . % 4t BT w R 1996
interlocking ends
Piston ring
employing
elastomeric PR EEE EE _ December
E_::" K + - 4
12 5474307sealing member  |% blow-by WL 12, 1995
ithin the ring
Eroove
- F R
ethod of making p§ “ % 3 & ®1 o oo 5 i (s M #gFord Motor [uly 11,
13 5430938fand using a pistonblow-by ~ éggé‘»%wgﬁ ompan 1995
ring assembly T RE - pany
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224 EERBHERE R FEEHIEG 2 ()
35
e E R a1 FTE ¥ >3 PP
=
Piston ring of Ly 5 o poc s Dana March 21
14 [3398945| “Y” cE Flgm a2, ya) . ’
) TER Corporation (1995
cross—section
Piston assembly
15 5261362having multiple P& % % 3tscs 5% & BTk e & % - Fhrysler November
piece compression” & <t ~ £ & |E%k - ki v =% % F|Corporation|16 > 1993
ring
Piston ring BHACEE My s m (o ma Aoldstar  [uly 28,
16 [5133564jassembly for B~ dbea g ¥ W T TR) o 1999
stirling engine [ ~@tx4t) [ i v
Compressionpisto
nringgrooveforan : BEERN T Re &3 i2SouthwestRe [January?2
179083536 internalcombusti T # w3 3 search S » 1992
onengine
Piston and Tanuar
18 14986168 ultiplayer % 3t B EZEREER v
. . 22 > 1991
piston ring set
i TR November
19 |4973066[Piston ring ERPEIR > il 29 A Goetze AG
= 27 > 1990
ii‘ N %— LI
Mounting = s
PR e By
20 1962691 [StTUCTUre Of @ | e g s Fie 2 et b 4 ctober
multiple piston 16 > 1990
. effect
ring
i‘%ét%érf;ﬁ:,b@l; ¥ oL :/.\*E_,} 1
21 4877257Piston ring P i e 4 ctober
o S 31, 1989
F
Piston ring for a
piston in a HFBRHBECE . Sanden October
22 4697992 refrigerant i A R Corporation (6, 1987
Compressor
irli 1 e 4F (O R ..
S‘Flrl}ng engine l %" ( r,iﬁﬁ 3 ) o Stirling
93 4669736|w1th improved % & R AL EBEAEL(AES :%Thermal June 2,
sealing piston [£) %3, & | Bls )- # %% 1987
. - Motors
ring assembly PR IE5E
924 4637617D6Vlce fOI‘ i%' 4y %i‘]’ 55_—‘;“5 +L ]F‘] E—FT i % &+ ITF'T] IChlkaWaJlm January
forcing niston 4 2530 -Harima 20 1987
Device for forced
95 463240&_)piston ring § 4 4 W T Ichikawa jim [December
radially e L a-Harima 30, 1986
outwardly
Double ring % blow-by 2 . 3
'5 \'J ‘1 n —E'b ';" S
26 615531 fpiston sealing [£ s 3% « @~ awlo TR E R et
arrangement RE AR [ " ’
i R4 TR (14 5E 4 ) )
Pouble acting g ) 5 g (pgaft - 7 FERRCSREY Jonical [pril 15,
2T 4582328|stirling engine | _ R ) GBcEERTS B %Technolo 1986
piston ring e ESES ) &y
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224 ERmBHERL PR A FEEHMER ()
35
e E R b2 P e G a4 op
=
Spiral piston % s a2 i Yk GEERIx March 18
. . _ZJ I 3 — I
28 576381 Z;gi Zrlutihrzigzlsﬂziﬁ A pEMADEER Industries [1986
/)5\‘ tg /{ﬂﬂ—gl ?
: ) SRR < i
Pist — . -
h;iﬁg sk:;fe of an* EEA B BaRA (0 S5 G E‘N1ssan February
29 [4570945] - . & LA LD S (R
ellipse or an 5 ) P Motor 18, 1986
elongated circle T F ek (ﬁx BN R
§E kg RS
T éﬂ—’é?)
Piston ring
assembly for - FERABES K
DA —-by % , I e
30 {4475739fautomotive )j %;;)low by FE¥ e £ 4% 2 7% & R HNissan Motorgcul)ggz
internal s 2 8 251 ’
combustion engine
Piston ring with .
M B R L e July 31,
31 4462602222?i2r expander P, TF Ik 0 0 R E Goetze AG 1984
Split piston ringl, .. . SN
] L EEHEBHIEERAC FEFN O May 22,
32 44497212%;%7 stepped e il 2 Tokico 1984
. . R ERAACER L EERE ST e i March
33 14438937|Piston ring R e 27 1984
Piston ring
assembly with s LR k(TR Y October
/E]7 \'“, 3
34 1408770 tangential KR ER) 11, 1983
expander
Piston ring of L. . . ,
. L L A (R RNt RERE P S : December
35 14362135|internal Honda Giken
& WRTR L
combustion engine%%’ ) ks 7, 1982
Piston ring with |, . . . v o
LR MBS R R - B EFH B November
36 4361337?2T§¥e and grooveﬁt N S T 30, 1982
%*%%%ﬁ%
. ) #F“)i&ﬁﬁ‘ L os , Septembe
S ER I RTEY
37 435035213;2232 géggmf;‘;‘fes}@ oo tﬁﬁg_ . 14 " Mack Trucks |r 21,
& blowby+ 4 # @[~ Mo 1982
%ﬂh
B PR3
38 317574 XPander or gy o ean s A oweEm e £ & Honda Giken | 2 C 2
piston ring 24 1982
39 [4266787Piston ring B 4k YHBE¥ 4427, % % [londa Giken ?3%112’
Piston ring with e B & w T {7
1 % H s 5= r’ I\ s}
40 U138 25/EXP20SIVe force (e #t > 2o FF 2%k Ad d p» ohig February
responsive to R R 2 A 6, 1979
pressure res
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12455 ERHE AL HEEHEEE 4 (D)

7]
| BTEAs B i g L A R N
=
Piston ring
A1 4123072 assembly and L TR R IR A N 3RS H %75 Dana October
method of making [}+ 2295 = s 4t (Corporation 31, 1978
same
Low friction G TR T Ak
. TEhE 2N IRk August
42 4040637bglanced piston t:Eiﬁ;i%ifﬁﬁ CSHFop 4 314 e 4E) Ramsey oo, 1977
ring # %8 blow-by Corporation
Coupled piston |% % &g fl;_» FPLEEREE LW
43 3991455|ring method of ii 2 ophow 2|miT R E A (TR ovember
N 16, 1976
manufacture blow-by | b
Piston ring G LTE e Dango &
44 13984091jarrangement for a% RS ﬂkﬁ%i‘é% tamping pistonDienenthal October
%3t b, 1976
taphole gun KG
i i FE R ESMI IR R R E ey i
15 3949997P1ston ringlf# 2t F R85 B SR R R B € p4E R April
structure i AR TR PR TR 13, 1976
Piston ring.. ,, . - HEEE R R %a lidland-Ros March 9,
46 13942808 BedF B4t
assembly HIG TSR | . {1976
Corporat1on

9 WIPO cnsiztdgro 2t o & 2 P = % 55 90%~95% &
Fl2 P ihg o & EJFEHE 1 RRE > AT A BF RO e
EERflRT 2R BoagI A BKE A SARTE Bl @2 K3t o
dame AR HFr anRJIEAREY EH USPTO FHE » 25
HRERZEL > 242 ’/!’kPlStOH 2R A aéﬁé—"r fe & F 4R
Feh 3% s ¥ ttl/(piston and ring) % ttl/piston and
spec/(ring and engine and (leak or leakage) and (seal or sealed
or sealing)) e M4EF 4 NFERLIFL -~ £ LB EL 0 AP OB JITH
F30 A/ M TEERBI ) FLESHFEGHEEN N2 2
B dh- I FRE > Bd BHFRAT2ENS 28
FIFH #ﬁﬂé}%‘r#‘@%ﬁév%ﬁ HAF AR & RE -
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¥3% RAIFHRASHR

J 'Av\"}’fl’/zmﬁ#‘_

EFRLATE (6] FHEHEREZHFEI L D- I EJIFTHREPN
ERE S TN S S TR N R A AT s AR U -3 I —'Mw
B AL o K P B JI TR A AT E 40T

3.1.1 BEfI&~ 4 & iz
BAIA TR 2 LR AR - B R IE T HGEE R 0 A
B H JgistE e i g a 5 L E»‘C"FT T RAZEJIF oz 25 8
,m}ﬁ ’ fgﬁ, THE~FF B 388 azT 4 20 f]iFgE
Riphms FI2E 7 fR{80 L e & b2 8 @ Hplrdipe~ it 2 5 L 2
% ?'J%%E% PF O R RTENE ks 4T & o B A rand

4y
c\“
=

(a) 4] (T4 chde chzt b oo W AT egi e~ 2 24 % 5 @
(Elements)

(b) &3 & i chifid » gyt i 3 3 B4 chptie< L (Ways) » & 5 = 2
T Pror g 4 engpess ot (Functions) @ % # i 974 i = ek jie p
e(Results) o

(C)FERe% 2 & Jl g I35 Ro8 » F o p2 o o

3.1.2 241 WA 72

% 413 Bl(Patent Map)iz » — % & £4 Ll 7 L% 0 &b
- XBJFH o EEH S FEA R ER S GEP ROEJIEY TR
Bl e ZEFFARMNAFT LR RBFERI R TIEE2ZFTH o 4olp -
g?:} d—& s B o— gy«f ’3—,&17‘\"}.’:‘_&,’},\\]J‘_:.__g_y«fl\z'?‘j—/k@]\gj\

@qmln\‘k\? G s - HFH R E TR R RSB RA T S V- O
# q\ﬁl‘ﬂ%«f AT R AT E S B IR TR A T
B BJIPTAREE I FFIR B PIHE AR 5 HE & R
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Bleha 47 £ 8 (0 B IpLpe~ 28 90 8§ chkpient i 2 £ B 1R
RS R

3.2 B, & £
LSRR E B2 AR LB
270 op B I A BN 0 T E LRI TR M iR
Tﬁ’iﬁﬁ?ﬁ»?ﬁ*‘ﬁ’ﬁbﬁ SRR P TR R TE LA
IREBOFH o F PR R Epe 23 c Bt R AR TR
Rl R GE N PR - X FREPN hE B JEP E EEA S
BoFrxd o #aAr 2YREF LI NE 2 - X FTHE
HEREEER 7 TS ok 31 A7 o
Bl a5 T8 B 240 BAIBLMm ~ Y 30 ~ 2B p ¢
;%—& S AE
2. Bz 2 B IEL BRas Ao AR o
3. LAz gavE 3 AL BarRlAE S s FE A 5
H & AW/ Y ol G A R g/ R /S R E &
i it EREEBloT ~ A2 FaneriE S BEn/ oo

D. BANEHFF : B = 2P L b AR GFRFER -

| & 47 edfg & 704 1 0F 5 2R

ag

‘;&r
54

»

T

44}

231 EHlatfEddong ]

B4 & £
A EH TR
-
L {1508 AP
(Date of
(Patent No.) (Date of Issued)
Filed)
AU 2 L
(Assignee) (Inventors)
il A A7 op
SR
M43 #p
R % & & slzg~ &
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(INT.CL. )

(Reference Cited)

Lo P 2 B

£ f# & (Functions):

& 22t % (Results):

Howd Bl

241

€ & Bl (Ways):

3.2.1 BFIAHTHER 22 # ok id ¥ priB

ER AR EE A S A NS s ol T B ol sl
s R LA/ EDLSPFTERT T - F o dodk 32977 o
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