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Douglas-Dirichlet Integral
Minoru HAIDA

Douglas [1] introduced Douglas-Dirichlet integral E (x) to solve Plateau’s problem. Struwe described
E (x) in his excellent lecture note [5]. We prove here according to Nitsche [4] that E (x) is equal to
Dirichlet integral D (X (x) ) for x in some set M defined in [5] (see below).

(Keywords: Douglas-Dirichlet Integral)

1 EiR
B, = {w=(u,v) € R?%|w|<r} ‘ (1.1)
B = B (1.2)
02 82
A= ooty (1.3)

LL. TR NOREFERY a VF Ve L, v: 0B — T ENGI LA P
%, h:CY%0B;R®) — CYB;R™) 1%, EE®D € € CO(OB;R?) (Zx#f LT,

A(h(€))=0in B, h({)=¢ondB (1.4)
& BT IRMBE h(E) € CV(B;R™) xih S A2FFLEIEMASE [2] & L.

My = {z € CO(R; R); IEED ¢1,d2(0 < ¢1 < ¢pg < 2m) IZDNT
2(¢1) < (d), EEDEH, ¢ 12OV T a(p+2m) =z(¢) + 21} (1.5)

LTBHLE, BB X My — C°B;R?) % X(z) = h((v[z]) o arg) 2L W B B,

7=7= L,
arg(cos@,sinf) = 6 (1.6)
((v[z]) o arg)(cosB,sinf) = (y[z])(0) = v(cos z(0),sinz(0)) (1.7)
95, b,
/’
M = {z € My;D(X(x)) < oo} (18)
Du(X) = %/B VX2 duw (1.9)
D(X) = Dy(X) (1.10)
L7 2 y[a)(¢) = =)
Ez) = — | ded .
O A ) (1.11)

LB, ToLE,

1 158 T2
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FTH1 £ED ze M IZOWT,

E(z) = D(X(z)) (1.12)

2 TEHE 1D

HE1 EBEOw=(u,v) € BIZHLT, u=pcosh, v=psind (0L p<1) LIBE
BERRTDHE,

(X@m%m:%%+§3w@mmmw+mﬁmmm (2.1)
=
Vi PN
am=r [ 7 ($) cosmp s (2.2
b= & [ 2lal9) smmods (23)

WRE1 DEEB  FERAIE. UK [3) OB A EEXRNUTHALNATH DA, ZZ T3S0
BB TE XD,

(1°) p=00 ¢, EHEDOER 2] L0, F£ED r e (0,1) LT,

X@0,0) = 5— [ (X@)wv)ds
T 8B,
2
= 51}- (X(z))(r cosf,rsinb) do (2.4)
0
foT
2m
|<X<x>><o,o>~-12-ao = or| [ (X @) cost, rsing) ~slel(6)} 40
< —21— ” |(X(z))(rcosf,rsinb) — (X (z))(cosb,sinf)| do (2.5)
T Jo

LZAT, X(z) iy MEA B ETH—HERTHIND, EED e > 01X L
T, H58ro€(0,1) BHEELT, ro<r S 1 BROIXEBDOEEK G I LT,

(X (2)) (r cos 8, rsin 6) — (X («))(cos 6, sinf)| < ¢ (2.6)
&I

Lxmnmm)—%% <e (2.7)
¢ HEEDEDKTHE .

(X(@)(0,0) = 1o ey

FTihbb, p=0D&E (2,1) LY LD,
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(2°) 0<p<lDEx, —RUFREITEIMATRETHEZ L LY,

1 S :
A{§a0 + Z o™ (am cosml + by, smm@)}

m=1

2 18 1 0° ){
= | =+ =+ o O+Zp (am cos mb + by, sinmh)
<8p2 pOp 062 —

o0
= Z {m(m —1)p™ 2 + mp™ *(an, cosmf + b, sin mb)

—m?2p™2(a,, cos mb + by, sinmb)}

= 0 (2.9)
(3°) p=10D&E, (2.1) ITREFRRAR Y a V& Hli#R I OENEFETR
(X (2))(cos b, sin0) = (v[z])(6) (2.10)
D7 —Y TR HRRAE R,

(1°). (2°). (3°) LY. (u,v) = (pcosh,psinf) LEXT L&,

A

(X (z))(u,v) — {%ao + i p™(am cosmb + by, sian)H = 014n B\(0,0) (2.11)

m=1

(X (z))(u,v) — {%ao + i " (amy, cosmb + by, sinm@)} =0on 0B U(0,0) (2.12)

m=1

EHIZ, (2.1) DAETIF p—1 DL (y[x])(0) I [0,2n] DLT—HRINKT 2 Z LR
EB0 5 (3 [3] @ (4.15) ROFEASH), X(z) A2 5T (2.1) OALS B ETHE
BThd, LoT, BEREDPFHE 2] £V, B ET (21) BV iL2LEX 5, O

WE2 0<r<lobx,

Dp(X(z Zmr (lam|? + |bm|?) (2.13)

WRE2 DI u=pcosh, v=psind CMBEERTRTHE, FEL LD,

Q—(X(a:))(u, v) = Z {mp™* cos B(a, cosml + by, sinmd)

m-—

—mp™ L sin f(—ay, sinmb + by, cosmh)} (2.14)
—B—(X(x))(u, v) = Z {mp™ ! sin 0(ay, cos ml + by, sinmb)

Vel

+mp™ ! cos O(—an, sinmb + by, cosmb)} (2.15)
V(X (@) (w,0)]* = Z{m2 "2 (|am|” + [oml?)

(p DLERXEREE T 5 sinh, cos§ DEER)}(2.16)
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FoT. 0<r<1 @b EDOBRBO—FIEMNEL W EJFESTD L.

2m
px@) = 5[ [ Z{m2 2 (a|? + [bl?)) p dods

= ‘gn;m”m(laml%w) (217)
O
LT AT
2
/ 0 (@)1 + I [](B) 2} cos iy — ) dipdep
_ / " / " Reosm(p — ) dpds
= /0 Iy[z] ()2 cosmz/)d#]/ cosme d¢
) 2w
-I—Q/O Iy[z](¥)? 51nm¢d1/1/0 sinma¢ d¢
= 0 (2.18)
Xh,
2 27r
jam? + [braf? = / / 2)($)) cos m(sp — ¢) dipdp
2 27T
e / / 2]()2cosm( — @) dydg  (2.19)
Lo T, fifE2 kv,
D(X(a)
2w 27
- -—Zmr2m / / 2)(4) 2 cos (s — ) dude  (2.20)

<
»

fy
(9

WE3 05r<1lnt&, EFBEOEH o lZoVT,

o0
- E mr?™ cos ma

m=1

, (1+72)2sin? 2 — (1 —r?)?cos? §
{(1+72)25in® & + (1 - r2)2 cos? £}
~ P(r,a) (221

1HRE 3 DELHH

1 1 e

o0 (0] ; —3

om elme | g—ima

- E mr cosmo ——ee
m=1 m=1

I
|
]
3
Y
3
no
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oo )
Z m,,,2mezma + Z erme—zma

m=1 m=1

0
eia Z m( 2 za)m 1+e—za ( 2e—ia)m—-1}

8

r2 el Y

T T2)a- r2eia)2 Tz —za)2}
7.2 eio‘(l _ r2e"w‘) + e—za r2ew‘
2 (1 —r2et@)2(1 — 1"2 —ia)2

gcosa —2r2 +rtcosa
(1 —2r2cosa+14)2
0 (1 + 1"2)2 1-0205a _ (1 _ 7"2)2 1+cosa
2
{(1 + 7"2) 1—cosa + ( _ ,,.2) 1+<§osa}2
s (14+7?)? sm2 2 — (1-7%)2cos? g

=T 2.22
{(1 +r2)2sin? g + (1 - r2)2cos? &}* (222)

O
(2.20) RO LFESIL, BBO—FRNKEL VIEFZHEARETH D00, fE3 LY,

2 p2m .
DX@) = 3 [ [Pt - Ohlalw) - fel@Pdvds  @22)
EZAT, aZ0( mod 27r), 0Sr<1 L& P(l,a)#0 THYH,

(1 4 %)% sin? % + (1 = r?)2 cos? g— — 472 sin? % =1-r)%>0 (2.24)
2 , 2
(14 r2)%sin? 2y (1 — r?)? cos? Sl (1 + r2)% sin? 2 (1 —r2)% cos? &
2 2 2 2
= 4(1 — r*)?sin? %cosz —g‘- = (1-r*)2sin2a >0 (2.25)
FoT,
|P(r, a)|
P(l,a)
3 4r?sin? ¢ [(1+72)%sin® g — (1 —r2)2cos? &
 (1+72)2sin? € + (1 —r2)2cos2 S (1 +72)2sin? %— (1—-7r2)2cos? §
< 1 (2.26)
B/
1
|P(r,a)] < P(l,a}) = o’ 2 (2.27)
2EB5, LIAT, FED . e (0 < €1 <€ <2m) IZDNT,

1 Al — Al 2
4”//elgiw—¢|g62p(l’¢ $) 2] (%) — v[=](9)|* dipdep

r—1

= lim — P(r z](¢)f?
_ / /M o, D0 = Al ) = el g

_ 1 ,
- 47r/ / <z R PV =@ W) — (@) dydd

r—1 47
< lim Dy(X(2)) = D(X(z)) (2.28)



R LERSEMFRMEREE (8 3802) 5)

2L, (2.27) £V P(r,p—¢) H0Sr <1, e S [p—¢| £ e llBNT—HRICEH
RTCHhAHND, W= OWNEREREZFEo T, TI T, e = 0. g = 21 &£T 5L,
E(z) < D(X(z)) 8%, LZAT, ze€ M XY D(X(z)) < oo, £»T, E(z) < 00.
ZoLE, P(1,v - ¢)|y[z]() — vz)(9)]? 1X ¥, ¢ DFESEHR TH DAL, (2.27) &
D AR— 7 DI EBDME X T,

D(X(x) = limD(X(x))
1 2 P27
= = [ [ Pww - ol — )P dpas
= E(z) (2.29)
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Improving the Teaching of Extensive Reading for First Year Students

%*

Tsunemi TAKEDA

This paper aims to report how the teaching of extensive reading for the first year students in 2006

was improved by examining and reflecting on the experiences of the previous year. While the teaching

environment for extensive reading has generally been improved, some areas are left unsolved. They are

related to the field of evaluation and testing.

(Keywords: extensive reading, evaluation, testing)

1. FC&HIC

FREEOREERTIX 2005 4 12 A, BEX
ELFEBRASEON Y F o T AERICOWTHRE
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2. FEEOENEL - HEE - RIEHER
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1% Reading I (1 427 5 R) & Reading II (24
—#R 5 R) Y L CW=H, FD Cid Reading I
EHLICEOFEEOREREE VL, REEIZ
BT COHEBREE LD,

AREO BENLFD ICEERE T A CEDOZ OB Y
HIZOWTHETHZ LIch s B, L EENIC
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(1) 06 FEEDORECTEBRICHERN L OREED
L. ZN0IXEDOREFNE - - DD & RFE
T 5.

(2) 05 FEFERIZEN L7=. Reading DFHIZEHL
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Reading [ DRFETIL, ERMOFMET ¥ A %
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D30 HRREITH. TORIIKEEIIBEL, T2
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WAELLFHRELITRoTWVD., AFETIEEI
EXEHRIFEICEREN T, ARATAT v 7D
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B, ABCIE 2004 EEEN GIRFEED Reading
BEOPICEIZHBELT ANTNDH,
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77, 05 FEERICERLZMBOBET VF— D
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Competition Policy and Illegal Collusion of the Postwar Japan
—TFor the teaching of engineering ethics—

Keiichi AsaNO

Illegal collusion, “dangé,” is one of the most crucial topics in a field of business ethics. The purpose of
this article is to review the history of the Japanese competition policy and the problem of illegal
collusion. After the war, the United States, as one of the Allied Powers, reorganized Japanese cartelized
economy and ordered the Japanese government to establish strict antitrust legislation. But this was
under the external pressure. Have the Japanese ever considered the significance of competition on its

own initiative? Why do some people regard dangé as a necessary evil? We must work out practical

solution of that problem.

(Keywords: Business Ethics, Engineering Ethics, Competition Policy)
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A Report on the Mathematics in College of Technology
—The Questionary Survey for Students of Tokyo and Matsue—

Akiyasu TAgRAMI

An exchange teacher system among colleges by Institute of National Colleges of Technology comes
to be held from 2006 and I am transferred to Tokyo National Colleges of Technology from Matsue
National Colleges of Technology and will take a birch as a teacher of a general subject (mathematics). In
this paper, I considered a curriculum and a guidance method of mathematics in College of Technology. I
carried out questionary survey for students of Tokyo and Matsue National Colleges of Technology,
considered it.

(Keywords: mathematics education, applied mathematics, achievement levels)
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TDD, FFEFEHONEE L THMBE QM
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A Study on the Differences between Japanese and English Language Cultures

Shintaro SEKINE

American linguist and anthropologist, Edward Sapir said, “Again, language does not exist apart from
culture, that is, from the socially inherited assemblage of practices and beliefs that determines the
texture of our lives.” In short both language and culture are closely related, and it could be through the
language that the person first understands the culture.

However, this might also cause some misunderstandings among people. Those who develop the
misunderstandings do not usually realize the language that people choose to use in their daily lives
reflects the thoughts, beliefs, and social values that the people have. Therefore, they just try to assess
things or events that occur around them through the surface meaning of the language without knowing
how deeply the culture is rooted in the language.

This paper will analyze the cultural aspects that appear in the language and explore the differences
between the Japanese and English language cultures.

1. IZLHIT

THETRPEIREIE. LbITRCkO N
O LE B AN, BARE DS D LG A
WA SEAZLETCHRBLTERLLE XD, #
z21E. BRI, BFERE b330
BHRETHETHD, LT, EHOLTEENR
B )R FDMEEERESTRLVILD
BEE > TRA DB IR XD H X
FIZlp o TBDTHD, LLRRD, E/R
HEBESHERTEEIThEERVEL UL
H) BRI KRESERESNDDTHD, EE.
H % ERENDHRE, IRBEOFITHLEES
FUBRANSNBEIALE DRI AV BFAEL
TWAZERERENS, £, S BHROE
BB WEEFEOHEREFAEOZNE
DORIZH AV B RONDZEN DD,

FIT AR TR, BHOLLEELE /O
SEZJLOBICHEETIEES B A LE
KB BYESM T T SCHERE D T EIT S
N-FBICERZHTRPL, HiFFFERT
LB IR £ THTZ,

2. YEIM AN TR ICHERS 1T BT AR B

AR T, VS AT FESCHERS IC RS B
ARIALDO—SERITHH T, ERICHHL
7= AT D3R %ﬁ%%ﬁﬁ%axjwhﬁ
B
B Tnari (F% 1) : considered gods of good
harvest and commerce, with foxes as divine
messengers.*1
B shakkei ({§5) :borrowed scenery[views] (a
venerable technique of garden design that
incorporates the surrounding natural beauty
into the garden itself).*2
B torii (&/J&) :a [Shinto] gateway, marking
the sacred space where divinities dwell.*3
B kuzukiri (<-4°%Y) :fiber-rich jellied noodles
made from kudzu starch and old-style
Japanese sugar.*4
B komainu (JHR) : Korean dogs.*5
B mikoshi (## #1) : portable shrines, god’s
palanquins.*6

* — R (EFE)
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B maiko (ZE k) : apprentice geisha.*7

B noren (B2%E) :a noren curtain [soften the
sunlight], hung in an open doorway, becomes a
partition the wind can pass through.*8

B furin (JA4) :wind bells, made of glass ring
with a distinctively cool tone as the wind
blows.*9

M geta (T BK) :wooden clogs*10

M setta (EEK) :flat, leather—soled sandals*ll

Mtabi (24%) :kimono socks*12

M hanao (&%) :the V-shaped thongs that
secure a clog or sandal on your foot*13 ‘

M kaiseki (3B A [ Bt # ]) : the elegant
succession of seasonal delicacies rooted in the
tea ceremony*14

2. 1 Inari (F&7) _
Inari (F&T) &1Z, NWiadeh | DEVBHE
DTLEEWRL, £, ABEONSEIRE
DOWERL, THEIDFITE— }354;%17?43
FhEPES, 53’@?*'@@@@%&“5?%%7\_731
HIAATRF LT BN EHLE W, 20
AT B W T, “considered gods of good
harvest and commerce, with foxes as divine
messengers” (% B AL EF B EFHITREL
TebDEBEZ BB,
2. 2. shakkei (f5)
shakkei(f&5)&1x . SO B A ERBLEL T

E) | AREBAE N TCHDIATL L THY,

AADEERFIEDOOEDTHD, FlXIE. K
oo MEF T WAL EE RELUTHED
51ZE T ZDOANLOERICERORITEZ
AEHZHLTWD, ZbEHIAKFE I%:@iub}:
THEEDREEIL., A SRR FH7
FHAL L LETEEONREL, BREDTH
Foe— R EELT D AR ER LITREFRE
PARARNCERD, ZORDD. “borrowed
scenery[views] (a venerable technique of
garden design that incorporates = the

surrounding natural beauty into the garden

(%5 38(2) %)
itsel)” IZFEIMNICH B L5728 R A BN E
THA9,

2. 3. torii(BfF)

torii (BJE) &1, BHIMLOSEREILH
D, #IHA~OA B DOEEIZL., 2ARDIED EIZ
HREORT, TOTIREE AN THEEZER
Lich DR ERBLELIELD THD, ZDRIT
BT, “a [Shinto] gateway, marking the
sacred space where divinities dwell” % H A<D
SACEBICAN LA RILL T 2.5,
2. 4. komainu (JAR)

komainu (JAR) &%, FHLAAB DA OIZER
JELCTHENESFHLRE O/ G EET, B
SHEET 0 ZBREETR). ARAXRZEC
TSR, e, —BOREIITELLTHE
PITWD, TERIARIIBENLERLE
EbNTEY, BERELEL, ZOBKIZE
VT, “Korean dogs” i, JARDOILAIEBRK
D BB ERICAN - RILE R D,
2. 5. mikoshi (#52)

mikoshi (1 88) L 1%, SRAL D LEITHD HF
FEWz | KFHIREER (L8 1 =3X3E) 7
BB AR EE T HEBOZLTHY, LA
KI1EBED, DFEY, ORIV THD, ZOR
IZ B W T . “ portable shrines(god * s
palanquins)” i, BB AT REZeFR L LV OMEREME
I2F B LIERBEB 2D,
2. 6. maiko (ZEHK)

maiko (##7) &1, FEFITIRDRTO R

(15N D20MBEET) DL T, &

LU TR ERETTERE A, TORERKIC
72%, JHR RBCCIE= T ILF DRI TII =
FLIERZENE N, 2O RMD, “apprentice
geisha” I R B VWOEZF LI RTLLE
2. &9
2. 7. noren (BEEE)

noren (BE &) 12 ibKOiﬂ@Fﬁ:@Z’P%@ Fiil
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WCBE PAEE Y RE | EOREICRLT
EWAOLD, JELEBE STV
O, FRbINQZ A ITAOLDRERDHD,
ZH LT DM, “a noren curtain [soften the
sunlight], hung in an open doorway, becomes a
partition the wind can pass through”i, 3&
AL D ATEFIFICH BB L7 noren HHiE
RENBRBUI->TWDEE XD,

2. 8. furin (E$R)

furin (JAEE) IZ/NEWED LH B E L TR,

Bz E (F0) B TR-TWAE B - s
Bl TR DEEST, MLUTRBIEEIZ

WP TROVEZFEL, EORIFFTHHD,

TDOROBWT, “wind bells, made of gléss
ring with a distinctively cool tone as the wind
blows” 1%, 72 B DRI OV TIIfiliL T
WHR, EHIRIITHVRBLEZDTHA),

3. EEFERTLOER
RAEZNECTHERSh TV A EBERERE
WZBWT, R THEY B Tns BARIEE
BORFERTLICERNBRONDZENTh >
TW5, ZZT, BIECih =X bRE R %
SEZENDORBHERTICKITLER
IZOWTHREEL THTZW, 7283 SREEFEIX
ZRBALNDL OEEE O TR,
#F1—1BXP1—20X5IcEeDdz,

3. 1. Inari (F&r)

Inari DFFEICEAL UL, A—/— T H—
FndeRess (LLF, 7L T5) el Loy
T FIFEEEM (DU, TRELT D), V=T
ZFNFEFEH (DL T, YL 5) Tid “Inari
shrine” TR Z D FEFHRERTT LU rLL
LT3, Fie, TRIRS T FED IS, db
EISUTENRBESCRMICEE L0
ST LEMRBRIIZHBAL TWBHL Rbhb,

MALDEZERICHT 2 —E R 37

NI ATBEFEH (LT VL TD) D
“the god of cereal(s)[grain(s)]”° T K/ 2K
7 =AYy MRIREEM (BUTF, 7=k e d
%) M “a shrine for the deity of grain” X5z
(HBZEONDEED) RYOFREND—THZ
AL TWDEORB Db HD,
3. 2. shakkei (ff5%)

shakkei DFFCITEFFEIZZILEIHETN
MzBENTHEEY (TRBICVIRILZRL) .
“natural scenery” (/L F13E) . “Dborrowed
natural scenery” (7 =F13&) . “surrounding
scenery” (Z'FIFE) D XH1Z“scenery” 3L IH
Lo TND, LU D, BIE THA =X
N, EEORFMENRERD B ARLIETEX
1t B8 1% . shakkei % borrowed (natural)
scenery DIHZHEIZ1IFE TR LT TIX
ARDBERPBEDOVEENIDITREDILD, &
DERICEBWT, FEELOMHENRAZ
LTWBDTHA),
3. 3. torii(BE)

torii D RFLITEABIIZ “gateway (at the
entrance) to a Shinto shrine” (Z"Fi3&, PFITE,
JFFE 7 =2FE) TRWTHA), “a large
gate that stands at the start of the front
approach to a Shinto shrine” (7 FI35) b i B2,
BRI =a T L RAZRVIRWISIIC B bR
%, BIE CTHY LI 7o SRS DRI E LR
JBH&. torii IR~ D gateway V) RIZE
WTC, B F a7 VARTTNIITELHILD,
3. 4. komainu(JAK)

komainu DR FLTIL., “guardian dogs” (Z'Fn
3%, UFngE, VIR LD I I “guardian” A3

HBETHY, BARLEBNORH LIS
ELTOEERSVMRIRWISIZEDND, 2D
BRIZBWT, BIIAL 2% “Korean dogs” 2%
HIZBHEREPRLTCODREDHIZETE
AR AV BB LT, 728, “a pair of
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statues of lion-like animals before a Shinto
shrine” (7 = f13%) DX EHBIRIRBELT
"2 THWDHDbHD,
3. 5. mikoshi (f#88)

mikoshi IXATEIZHDRBLEFRRIZ, ‘/\‘J‘ﬂ
% “portable (Shinto) shrine” (ZFnde, Y&,
VT, 7= FnE, TRISE) Lo TS, L
LaR5, EREDDOWZRVPLVNIERT
bBHILEZZDE. BEL LB HEVTH
RR/effth, D EVEEW % E § “portable
shrine” CHE I THIONT OV TILEERM DK
WD, DFEY, BRI 2 DL,
HLL TR EEE T H RV THY | “portable
shrine” IZ RBNABEWENDI=a T AEIT
AL RHBHINTELDID,
3. 6. maiko (FE)

maiko % “apprentice geisha” (VFn#E, ¥ ?D
T FIIE) R “geisha in training” (7 =FiFE)
DIHNZRB NP OEFEFILLTHRAT
ZLONERLRSTVWBEIE, T,
“(young) dancing girl” (ZFA3E, 7HIFE) DI
WEWEYFELTRALTWDLDLH D,
geisha BEENLCNBZEEBRTHE, 7T
HIZHD RENHOZEFETH4312 maiko D=
2TV AMMBZBNALEE 2D,
3. 7. noren (FEEE)

noren MFECIE. “shop curtain” (JVFIZE, ¥
e, ) LM ERHA MV e split
half-curtain hung over the entrance of a shbp”
(THIE) DX EDH—T LTS,
F7-. “the credit [good name] of the store”.
“lose credit”, “close the store” (W7
) D LB O B AL B2
5 EMERREZEY BT T bD0bH5,
L7 D, SERESLE TS (BRI E
D) BB EBIEHIEDE curtain’ %:)E
DR B EERTERNELMEL OV

(%5 38(2) &)

SIEIBBIC L THWAZEAEEIRES
POV TIRET T SHERH LIS E D
s, :
3. 8. furin (A&)

furin OFFLIL, BIEICHDRIEFRRIZ,
“wind bell” (ZFnde, Yfnde, LFNZ, 7 =50
) NER R KOS, 7272, “hanging bell
that tinkles in the wind” (ZFn#) D X5 2
AR M EH L 5D, FELICRFELE
T bell IZXHLTHE DL REREDND
REOBEOHBE/NSbOETHRESES
TEEBZDHE, MBEND(FAXD)HDLV
5T L&A T BT LITHEE TH ), LR
B, ARIORY L -2 REEE BT,
furin NEEL H 4 @RI AR BTV T
T Ao,

4. BEEEILORT o
INETEY LT ERBUCRONDEFEXL
b —U—FK& B AREIEER (B D)
% L ST s, TNHICELS
ZROBERO—MEE L OR T ik
EVOBLRDPBEBERLTHI, T, #5007
ZRITBRE SN EE UL — T —F D&
TELHH LI, 238, BEXLSF—U—FEB

KOO BERE L B ARE LRI AR B3

HHDEFR2TELDTZ,

4. 1. Inari (REF)
FEEbX — U —F T, Inari XL T,
“commerce” R “business” 721} T7a<, “fox” <2
“divine messenger(s)” VO X FBHBHEN
HTLRGFMD, X TEEOM (FR) 1%
[ (FBTF Rt D) VIR &) B AFE b
KRBT B2RAUIR>TVDHEE 2 LI, Ll
BN, FFEXLF —T —FOBEEFEEZH DL,
“trading” ®° “ exchange " & H V. 12D
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“enterprise” THHLEWNI KRBT 5D, 551‘3%55
fbnfafiziroREE UL T, EREZEL
TRETOREFRNRBL TEIN, FR1E
AL DEHEARAL BE O B AT, fBRE
DEMEIKBEOREN2E D BRDEHITHE
LD TH o7, FEMICHER O EMLIE
25 ) “commerce” <2 “business” 12 VTV FE 55 |
BRPFTETHLOTHIN, BARADERE
DEELTOIERE B DREHM IR T 55 BIRY
PR TE DM S TFTE | LR Z X
L3 BEEB A2 55 SU(LIB D “commerce” R

“business” LT M PT UL RACLIREREE T
BHOTIIRNEIZLITBEL TRE.
4. 2. shakkei (&%) ‘

FRE L —T —RIZBWN T, skakkel 1214
“technique” <> “incorporate” 235 &M 53>
%, ZAid shakkei & H D B RBREZBVIA
T EREORFENEL THRATWHENSZE
Thb, BEFELRDHL, “practical method”
K>“art applied to some particular task” &Y,
EEIZEBRELTRVIAL LW ERRRITIE
LWV EREABT D, £z, “integrate” R
“combine” 2 E M Hb A THY2 EREVE B R
ELOMEERLTONDBEE LD, LLeR
5. shakkei ZH BRIZERREICEREL
BDiAA TS R A | THY, technique T
7, Fhd z, HLETHEI LT “method”
R art” Z VTV DEVSZEEAREIZLTE
XN )
4. 3. torii (BfF) N

WAL F — T — K T, toril 121
“marking the sacred space” %5, Zivid
torii ANBEIT gateway BVNIIET TR, B
FEICHHD IO RIMADIE DI B G T~ D
“tag [abell” TH Y., B HIZZ % “tell
[inform]” L CWDENSZLRIDDIZ B D
BT, BERTICBWTHII LI torll Db

2 BARLBEROERBEZ AT T HHEN
HAHH, EHIZ, BAFET EITBEELISS &N
503, ZIUIFBEETLRBORPIIADZL
THY, FETWHEZADLEICHIHDT
BB, ZNRFYANEE FL LT HIFE B‘Cﬂs
Bohivud, TRICELETEHRLDOR K-
HELEEO—HITHD LT, %Eheifggc:
FETHEEZLNTODDT, HIRICADD
12D I EVH LT ERE LR R £
CERBHIETHA), TOfh, EmPKEE
SEBHYBAZTRTLNIZENE, 2T
DEEBRETHHEN) Rt TRE
7o, THOLTE RBEER LSRN LETH
59
4. 4. komainu(JAR)

komainu X, FEFELF—U —RIZBW T,
Bz “Korean” , -> £V H BB (R B Hg) &
VW “country” IR R L TETZEWHEHEY
BHEBKBENCWAESTE, ERULIZESIT,
komainu [ZIZFRAL/AB 2P B — RO BEXT
(DEMR) THHEWHIRE W2 B AL EE
PR THLERDAY, ZOBKRIZEBNT,
R TE Tt 7z “guardian” WO EE 2N E X &
BbNs, Sbic, BT 7O HRIH
Mo EDMERR# DR & T HHM L LM
FRAWLNTNWZE (RT 4 T ADRE )
R, ENBAVRR R EE R CEMTF LY,
AL EHIZ B ARITBRL TETREWORLL R
BLADEDE, “dog” LWIET HDOTILRL,
“lion-like"FIZTHZLHE X DND,

4. 5. mikoshi (F#58)
EEXEF U —FBLOEERFETIE
mikoshi 2% “ portable ” T & 1 . “ easily
transported” 72 B & W) CTdH D “shrine” 72 &N,
HALEBICEEL QORWREESHLE
DO N2 THNITBE P iR LR 2R
FTAILIIR S TIIBRWTH A, LA
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FCLELEVRTEDIR—F T NVFHET L —
PR —F T VBRI, RSTOEFOL
b OEEBTDHTHAS, —fRIT mikoshi 23
IR RINEET BRIV L
%%& %5k, BT “portable shrine” &4 5721}
Tlx72<., “shrine-like” D X572 RELE W,
# S mikoshi |2 FEBILAD LV TR SHEA A%
EThbLBEbhs,
4. 6. maiko (FEH)
EFEXAF—U—FTiX, mako X
“apprentice” THV, BHEFELZ R 5L “In
training” <2 “inexperienced” &5, 2FEY . F

B (RBROEV) REVLVIEHRBDD,

T, EEOR CEYHET ORI
75h “young dancing girl”RELHFE XD TH
%5, LM LD, B Cithip-hop 722 E D
LWF VAR (Ra—TVy2) BFATL TS DT,
“traditional” C“formal " 72 & > A CH D EE
BT500) a7 ADORBALMBRLIZNE
zBR, |
4. 7. noren (EEEE)

noren 21X, TFEXILF —U —FLL T,
“curtain” ., “partition”, “cool tone”, “wind” 7
ENBET NG, T, “curtain” DBIEFEIC
X, “blind”, “screen”. “protection” 72 & 3H
5o EHBLZIHIZ, noren 75‘3)50)@%%%‘3‘
TNHECMBEDOL ro L LI EEIVRREITH
WHEW) BASLEFEEE 2 5L, BADH
—FUNLERREDEREDSNHRELD
D ECAEFD IS “curtain” IZIX S FE LAY
REERDDINICE LIS, EER, “draw a
curtain” D XTI —T ir§|<ﬁb0)’(%6
*7-  “rise [fall, drop] a curtain” DL} C%&i
[ ERBEVAIBLDTHD, BLKFTHTS
noren LIXERERLDEE 2D, _0)}?&7535\ B
|Z“noren curtain” &$ 5721 TiE72<, “door

curtain 7 R “ partition curtain 7 &\ o 7z

(% 38(2) &)

“curtain” DR ENL AR T HLOBRRIAD I E
LW THAD, Eiz, ?%%)‘C(E@@“curtain”&
BT B LS AR SR B
MILTNBZ LD “short split” 728 @nﬁﬁﬁ
NBHERVY, 51T, noren 213 “credit”, -2
iDE@fmﬁﬁ#aiﬂ’bfb\ébb\ﬁu&%ﬁﬂﬂ
TRETZ,

4. 8. furin (&%)

‘ﬁ%i'ﬂﬁf\‘*“;V““Ff“ . furin [Z{%“cool
tone” 250 . BEEEE L L T “temperature” 2
“sound property” NEITHND, EBLIELD
Iz furin (21X ABBI T2V BROBUZIY
RTHFLENNEBLHETHERBESTETH
Do ZORITHWT, Bz wind bell” L350
TiE<., “wind blow”R°“cool tone” &\ o7oF
BAEMZ BT LT furin @ A ARSI FE LB
L ZEnTELD,

5. BbhIZ

H AR ORE LVIBLRD DT I,
A ARFESCIZ B3 AR VDD
WEEL, AR TED LF 72 F T, HFEX
LB DA 2 DEBRCFHEBITTVFEEZRAHL
72 FELTHD komainu D “Korean dog” BI
mikoshi @ “portable shrine” % H A& D {vE
BE+DTTR LI DLITE AR THS),
HEEFTIZB VT AN — 2D BERETH
BOFRHNRONDH, ERUIESH R
MEAEINZ BB SIS EITRET S,

TDXHic, BAREILE L EFEILE L
Vol BRELRRERD A& TH L THE D
TN EREEBEN L TBRERREATD
2. ZOBRICHEELS A B RESULRIZRZE
BEXBEROBEERRTHIIEVEETHD
LE XD, EEEI\E T O 2 BIEDLFRE
D B AL — O HEFEILE T, BARY
RERFBR TN RO M EB AR RD,
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BiZ BREFERELL, KXk APRE
ThAEEAL5 BARFE S LE & ME—HEx)
#WThHD God D TFIZHYRAESNTNDE
E 2 DIFELE LT, EERSUERIERDN
HEUHDOLYRDOIELEZBND, THD X,
F 0 L7 BRI U CREBRICE R A R
TIENEEND,

ZHLIEE B, I BARFESLEREE X
bz B BEMARIEL , SREREEICNET
e RIEZ LSR5 ROBRELL
7200,
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#z1—1
* %k % Inari shakkei torii komainu
borrowed scenery[views], a
considered gods of good:venerable technique of
a [Shinto] gateway,
harvest and commerce, ; garden design that
KATEIGAHO marking the sacred space : Korean dogs
with  foxes as divineincorporates the
where divinities dwell.
messengers. surrounding natural beauty
into the garden itself.
natural scenery used as the (a pair of) stone statues
the god of gateway at the entrance
JLEFAFIE background in  (the) of guardian dogs (at the
cereal(s)[grain(s)] to a Shinto shrine
landscaping (of a garden) gate of a Shinto shrine)
. gateway at the entrance i(a pair of) stone guardian
J—=ZTFAFNE Inari shrine N/A
to a Shinto shrine dogs
. borrowed natural scenery a pair of statues of
774 1\UyrFlia shrine for the deity of a gateway to a Shinto
-iused as a background in lion-like animals before a
k- grain shrine
garden landscaping : Shinto shrine
making use of the
an Inari shrine; a shrine a pair of stone guardian
. ‘ surrounding landscape inia gateway to a Shinto
TOH Ly TFIE  where the god of the dogs (at a gate of a

harvest is worshiped

the design of a garden,

surrounding scenery

shrine

Shinto shrine)

A={=-PUh-H

an inari shrine, an inari is a

shrine that is dedicated to a

a torii is a large gate that

stands at the start of the

harvest god who is also N/A N/A
x front approach to a
believed to give success in
Shinto shrine.
business.
=1—2
* k ok mikoshi maiko noren furin
a noren curtain [soften the
wind bells, made of glass
sunlight], hung in an open
portable shrines, god’s ring with a distinctively
KATEIGAHO apprentice geisha doorway, becomes a
palanquins cool tone as the wind
partition the wind can
blows.
pass through
Japanese portable shrine
[sacred palanquin] shop curtain (at the
apprentice geisha ( in the Japanese wind [hanging]
WEFAFNE paraded through the entrance with the shop’s

streets as a Shinto festival

artifact [implement / day]

Kansai area)

logo printed on it)

bell
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Y- FARE

(sacred) portable shrine

apprentice geisha

shop curtain

* THAREFEFEOL DX
FAITITR D T LV ED
9

wind bell

774 Ry
£

a portable [Shinto] shrine

a geisha in training

the credit [good name] of
the store (DI A IZH D
1%5), lose credit(DiLA
W3 2<), close the
store (DILAZ T5T)

wind bell

Todbyy IS

a portable shrine

a  (young) Japanese

dancing girl (of Kyoto)

a (split) shop curtain
(which is hung outside the
entrance and has the

shop’ s name on it)

a wind-bell

A== TUh—
2

a portable Shinto shrine

(that holds a sacred

a dancing girl, a young

apprentice geisha

a split half-curtain hung

over the entrance of a

a hanging bell that tinkles

in the wind

object of worship) shop, ect
x2
% %k % BEXIEE-D-F BEEEE * * HARELBIEERIER
commerce/(business) commerce>> >trading/dealings/e PE5E (%) (R D) E
BElnari (TR &
fox/divine messengers xchange v H‘:L’CO)%{I&
technique>> >practical
method/art applied to some (Ao ERERE]Z) (ERO
technique/incorporates/(used
B shakkei ({5 &) ) particular task & —EELT) B ANhBZ &L
as
incorporate>>integrate/compo ik, PEE, Hif
und/combine/mix/unify i
marking the sacred space/(start i mark>>>attach a (FRER/RBETE LT D) it~
Htorii (B /) A _
of the front approach) tagllabell/indicate/tell/inform Av O (ZHRTELD)
Blkomainu ( 8 BEE (ZF) R i1 fEl7-BY)
Koean dogs Koean>>>country K4
x) BEXT
portable>>>easily R (R BNFEHLENDIL
B mikoshi (f#12) | portable shrines &
transported/movable BB T RE a et
apprentice>>>in
Bmaiko (El%) |apprentice geisha & REBWEITHROIEE
training/inexperienced
(BXiyeLTo) h—52 18
curtain/partition/wind can pass | curtain>>>blind/screen/protecti )
Enoren (BEEE) ’ e W], TIAUR, A=, 5
through on/covering
), AL
wind bells/cool tone/wind cool>>>temperature/environmen (Rl XB)~, &, WUTRE
Bfurin (L&) &
blows(tinkles in the wind) t &,




44 HRIERSEMERMRREE (8 3802 5)
® K % BEXEX-T-F &R * % B AFE LR IR(IE 5]
tone>>>sound

property/spirit/feeling/atomosp

here

CPEE194E1 H 9B =3)




KRR LRBREEMARMAREE % 3802) 5, 2007

45

D % NEREIE &3 A
— BB BT D720 Ic—

m i % W\

What Is the Responsible Whistleblowing?
—For the Teaching of Engineering Ethics—

Koji Kawagita

The obvious way to remove the need for whistleblowing is for management to allow greater freedom

and openness of communication within the organization. The crucial factor is the creation of an

atmosphere of positive affirmation of engineers’ efforts to assert and defend their professional

judgments in matters involving ethical considerations. Yet there will always remain a set of norms

concerning the responsible whistleblowing by individual engineers. So my view is that the teaching of

engineering ethics should contain such rules and steps as C. K. Gunsalus (associate provost of univ. of

Illinois) suggests, as well as the precautionary principle.

(Keywords: whistleblowing, bad news, the precautionary principle)

IXC®HIZ

TS ) B L E IRV LW
WU bND, L LEINEREAREDNL M
ZDFEEDT=DIL, —ESL—HIZENTWHD D
2, TERER ) 1X, e Ic s - Tik
NRORRE, Z2, BRI R, B4 DRERER,
Fr TR0, REBRELLLIVLKRE, LnWHZ
EENFET A —DODHIETH D, T DEEIT
ZOEWEMEE OB T, THEER] oFEk
WWHEEICHRY 5 DBENZ N, EWVWHEFD
HBEAD,

I TARRO BEE, HEiFEmEHE L. TG
RSBREINAZEWZRBEAD>FEDOOEDTH
5, [BEHANEER] i3 (Thsdrx
D) WZDOWTEBETDHZ Lighsd, (V)

1. NEEFEOME

PR AR 23RNSR IS TR RS D& R R E,
MBI T 21TRICET A EHRE, BEEETFOH
B 22 ORI LN TR Z L DED TN
BEIC K I T 555 &2 THEpER) &
FES, L LINERE D> B3R, TAERE IS 1x T4+
R L ANESR VB2 ED

TEDEAH, FLTEIUCKZRTIET, TES
W WO AELERH S, Z 2T [NEER
EiE, NESO AR, MENEICIEE T 5&0,
RIE, WEBICKT 21T4ICET A EHRE. BlkE
FEMRRITTERBOCHYKRE, BERBR SE
BTHZEENI, ZOTREER) L&D [N
HEFR] THm bbb Ly,

HEREFRE L NEEHRE 2 £ & O T HE TR
Ay AN -TuayT—| (BEEKRIAN) EFRED
Ebbhd, D REZKE L E EHEMBSER T
TS Z LTk LT, BEZRLT<NDAL
WO EKRICR D, BREST v —DFHNE %
ML DERU LS IT, KRERFTEILTTC, HEEP
HAIOBERICIEEZED D, L) DAFERT,
1960 1% e, H DV 70 ERIHIC, HFEE
TiEbhbdhiz,

L IR v R - Tuay7—] 2 [NEfE
BE] ETEBEOZ L LHNE, TRIEEEETIE
RN LD, FROEMERZ EHRERR D
ELbdHnH, BEROFITIE, BICHBE~ORREE L
LORZERNE DR b0 b5, RETEEY
RMER L WA FHEEIL (&84 RO 57

*— R (ASCHER)
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DI EBRLS Ko 7efEE] THHrENS, @

F72. BATONIEREHNFELWIFEEIC
FiE. £< OF 4L ELEH ZFERICIRA T8,
HEEOBEWET2NTERTY [ERICAIRY
BENEECTHOEONITEAERPoT] &
DHEND B, O

CONIXE TR NR I BREETIEH 5, B

Bixl b bBEREZETLOME LT, €2
MOHAWICETHEH S OHMBICED D DORHTH
%9, ERLEFRECE—aFALTHDLEND
DITFDBY b LNRWR, TDOZ & LFDH
LY COEMS, SFES L IXEBEITITO D20
Dby, EBO L Z A, [NEEREOCEIEL K
AR EMIT, FOERICHOREMTIRS
ENEIMETRALEENBERE bRV ER
Tk 2o ThB, ©

AV ) A REOEL B T FMBFEE~A T -
FA T 4 AL, NEERE O BB A R
LTW5, KETOBEDNERERSG %K x
TPRRELELTHIZE S, NEEREN, L&~
UTANDEIRBERHE=FThHHr—RATT L
A ETR, DR, ELNRERNTAELER
IR BEAENTWD, ENnbIZHIBZTUILE
125D by, KT OWNEERE B ESLFTREZR DX,
FIBAEA~DEE(arm) 2 TR REE 1D &
W9 L0 b, Z0EE TIEEEICEEE (complicity)
SELHNTLED DT, ENETFIFETREE W
HEBIROETENLTHH L, (7

AR—A ¥ ML Fx Lo Py —BEBTH
Bl HiifE, eV — - AAVa V) —DF
GlEZEZTHE)I RATPa YV —=B0O0 VU T%D
< B OB S NS GMBER) L7c i,
Fx¥ Lo Vy—DEKETH-o T, EEILTTTIC
REFELTHY ., FRICESXSBOREOER
ST T TCICBEERA L Bbhvie, L LI,
2D R T X A(falsification) SN C, B
DIEPFNEN I FREFESERE LD Tho Tz,
RAYa ) —nbZ ) LEEEEFIEHLEDIX
FA T4 ADIETH A,

HEETIE., RA v R - T a7 —~DERE
S, BEHES LICHETIEREEREEEMICFER
T AIEEFERE TH D PCaWHiE COARMEE
Public Concern at Work) s 1993 4EIZFE L7,
Ll [iRA w2V s Ta—o 7| 134, £

PEEMRREBEREVICEROLOND Z EBEh o7,
RA VAN - T a7 —EWIBEL, AT47T
WIEBRZRO LTEVWE 22T 2 ABELRET
A0 L fEhh TN THD 8
FRTIE, b LEEAMRIEEN T, »os
ERZRNE SR CTHIVUE, MERR, ErYICiE
B LTENWES S H, 2000 4 6 HICHAK
DELBEE A —I—DOKRMERE L2 RV ELT
BT, XMaEEEIFARBRCRDEZLEBELZN
X, RIS ROBEBRE LIz Wi 5, UL,
FOHBEA—D—X100 FEULEE Y 2—1 1L,
1000 {& M B D A28 L, KB ORRE HASE#EE
N, F—72E0OERALRE L, e
RLELLL, HHELSLOL ST, AHER
2 & o THRE R T U, s alioxd 58
I RE D, B RIEICES L QO RWREER
DFRFEC & B IFEE OB, Mg E~DEED
Hb, EBETAEITV., ThEkE, Bk o4
BEFOEEFEHESEDLZ T, HEICE-oTD
THIIEOBEBETH D, L LERIZ, REICEMR
DRVREEBMEL@HGELRI OB, R
Lo THORERBRTH D, ABDOTZHDNEE
FEB, M TARERELEROIZLLHY ID
DL, BBIZEE R,
INEIRREEEACE 2T, A% EoFIES
ROEHH (HDWVITEESMN) FHRRKRET, #E
BNCNEERORIENRE DA D, IR
FEHANCE 2L BABRAECEEZT 5 LI,
FDOR|EBEORERFTBIIOND LT, FIR2W
BEVRDHDLESH, W, TNLUANOKERED
HEZONDND, FEFHE TIZRV, WTHIZ
H L., BEORKNI/RD O EBbh s,
b OOEDHENRZ L L LT, 5 LRI
AT TBMRICH D E VI L0 b, ML HES
DEER—BThHD, REFMLFRRFEORA
E—HHEI LI, EEFLVOIE, #Rlteko
TMED H BB FIR L2 E THERShD Z &,
FHCE T, HEbFEEZTHZLTHD,
FOIDIITHBEIMEETH DL EBRKLETH D,
roT, #H£&EF HBEEYR—FTD L BT,
BLSEREL, #UTs0ERDH S, ¥
AL L FBAKREZ Y R— T 5L LI,
BHIT ABENEZ BNDERETHD, VIR
B’OADLZZZF, WEEROIEYS(LI FRERDIT
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THHN, ZIZTH, LRITAEELNIERTS
ZEDORIFEE ., MADT T AN —Tp ERERE
DOFEE I - WETDHZENNELRD,
ZTHELMAOREEL, LI bELTERL O
(B8] EMEEN, 509 BEERSDENVERZ
Ehd, MTERA/BEWIEELDH Y LoRENTE
HBEROEEIT, T TICHLN TS EZATH
%, Tk [#%E4E ] (informer) & THEERE
(whistleblower) & 1Z & 5 B3 5 DA, & B HEHL
LEEETH IR LIBEOEEICLNE, A%RE
BRI BOSC) & W ) BURHRRICET 5. ¥
TR A NYREAT 5, [BEE) B E
(official) & FLEE D 1= DITITENIT 5, ;EFWWD
FETBE S OBARFIEE UIE LI
A%@ﬂﬁ@tbh@%\mﬁ¢%@kﬁaoﬁ
HORWETIL, BEENITOIY, NERERE
NWESND, BEZETE, NEEREIIHE
Eh, e—u—taisns, 10

7272 L Z e e I, ESABKRIPICHE
Wb bOThD, TNEHERE] 1%, [HER
R Tkl LBAVW-WOTIEHARL, AYIZARD
D25 b LABEETREZLEZ TS
Pahb Lz, £728 0 b, TBEAZRETIE
W EREZIHE SIS W H ok, TBEE TR
WEIZHEARNE] W) REZBEMR L,
HEDEIZE > Th, BHMICNEER R EZFR
BLTTLRETHEH 2R, E VNI DL EDIZIX
—RREIT, REEBIIT TESES] Thbb, 1t
¥BIIE5 2 DNFERBICOVWTHESLRL &40
X 6720 E WS ENRENRE LTV A M
5THD, HEEBITEDLN TSI BT
BZBETHERENDY ., THICKT BTN [FE
EHEX) Thd, REERIE, BRoToTn
BITAZMBETHIONEEBTHLIND, DIRNLD
THBORRICEELZEX2 D, TD&. %@i%
BITo=EERIX, MBOFIREEBR o725
IRFEEL %Lﬁbt_ &&éokﬁb\ﬁﬁ%
KX, Aﬁ#i@@%ﬁé %LTTE%E%
T B0, T BT S DO RH LI
ﬁbtt% if&%&®Mﬂ$mJ%ﬁxéb
EMRTED, Ll BEEREOHEAEIER|] OSE
BEIXERAICH Y, TOMNFRIRS TlEene
Ehp, 1Y

Fo, REMRNEHERIZIEVDITEEREY S

B, Lo THEHHFL, AOLCEBTHDLIN
EFIZOWTIE, EREONS ZFRD HER
&5ot&xi\¢ﬁﬁﬁ$#ﬂ&(f%ﬁ&#
WHITTEN S BmacHRH4 ) Tk, EHatt
DREEB P RFEER %mm#aamfﬁ%%ww
v E RN ERICES LERICOE, A LR
RIS L CWET I T B3 T O/ EYE
A BOFTEPHDHUZETICEA LT TEERE
FCOWTEBDOIRERDH D) L Eh, Bk
DA TSz, bod b, WEHERIC
BOW OB AERRENAVONEY , HHEDOE
BEFHMENRE SN0 TAEARH D Z &b
5. FHFITIE. 2D XD RRNEERO L MR
PHEEZH 2T, FIETORALEETD
OPREIRBERTVWE LY TH D, 12

PLECIE, WNEREF OWBATEE & el L7z,
2T R L, TBAERRIch 0 ELE
E| BEOEWRTHD, U3 bbb, AMEER
ZRERITEEIE, - & 2 MREE TARD
TEODORNEERTH, AKERESERI LN
HY 5D, ERIIFERICER (BE) o205
BENEZ, £ LT, HEEFIIERINLCT,
SMERREHE IR 22 < & L EAIEE, BB

ﬁAiﬁﬁmﬁi%ﬁz\itﬁ%iﬁﬁwt

_%%fuéﬁﬁ%mﬁwéﬁ%ﬁﬂﬁﬁﬁm

AW | BEICIEWEERBE A AW Y
BBV VERKELLTLEIFGH
50 (14)

NESERICET2EE CHHAREI L LV EE
T 5, NEEREITOFICIEL. —SORbLH - T
25720, BEELRIOARETEE LTWED
HENNWTIEDH > THERERFETCHEREZED D
REEROBIIELERD 720D L, BED
BEEMBEICEZTLEI>DR LA, B3
DEBEELRDID Z LiTkhs, 0L,

—DOBRb Ho T bl v RBIZ)
FBERDHDIEA D  MBRANEERERT LD,
PHIT2HROFREZ Y DRBEVNLLTH D,

T, BAVa )=k, AR HRELS
RN D —FOFERIZ, HEHERERTS
ANzt MBEOAENT O N7y NOEXEERE
BE L L TRBRENDZZLETHD, O ZhbE
7o, HOEEMT U N7y FOEBERERRE
(272 B RTREMEICEER 2 © 2 HEE I L - T
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T ZBEETHOHLWEEILELLONE S, AR
BARIZE DU TOL S 7R LIE, HERHEREICS
FARLIRT VM LV, bbb, TAD
XFFELEEOICZITBI DI, bR
BHDIBRETZ7=TRAMTHY ., oz ERH
WCHEEINTWRL TR bR, 0RO
L, [ JEEOBAERIZL > TOHBE S
nanThsl, 40

O WHICBEEEED IRV

NI ERE 2 RET DD OEERENIEET
HEATND, L UIERTIE, ERENEHNS
ZITARE LA D URCREFRIE £ T & #uv
LD ThD, 18 LENoT, NEERLE
WTTEROLNERD, ZLDFILEVEFNH—
BHFELWEAY, ZOTEDITIIMARNLEESH
2 1989 ED [ VR A L B OMHE Y v —F
V] FECEE I, TA T 0 RO LS
5 LOERZRET D] #5BIZ LT, BEXATAE
9, (19
NEEROLEIZE DN A ERBEZ BT 5 —FH
MR TR, NERESE (OMNEREE) SME
W20 E RV ERBATIHET A2 L TH
Bo DX DML, By b d(bad news) D
FTNFIHFERH D, BEmE~LVT T4 (58
HRED) DL REIES, ERETFOHE I 0
T LR ERRADFEHR TH o720, by TOR
BREETLThom 0 724, BV bHEiz
EE LTHEERLD LT THDROVDEY,

HARDD D EBHRERE L DBE T, 8L,
L WEB & ORI OFEBRZEIE & /- TR
THZEWhHD, TEDaALTFTAT R (JERE
BEF) 1T T ARBNCERMAH D05, (R
AT ERTDIEB VA D, ETE, SERT
DEBZ LoDV RLERLEZGIX, REZN
MERDY AT IFIREIRTTHZ &I d, E
BREENOTHE, BROEEOREE TNy
DEBE I BELTWS, FLT, HEICEE
TAHEmMbH D, ODTHITH by R a 75
ATV AEROFHE AT, 1FE A EDOREE
BOEBRIIEDLD, Vil b, SR EDboT
TEEBELLE D, BEEIRY —F—PEICEREE
TEBNCH D, RIZEBTHDOIE, BEES
iz LU AREERIISNT@IRA~ED Z LT B,
ZDEKRT, NEERIIEEEOME TR

BEAMOMBETHH D, YLD LD efaflnies
naTng, 20
HERST 7 7T ADSEML TV D ERICEIN
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Rule One: Consider Alternative Explanations
(Especially That You May Be
Wrong)
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Rule Two : In Light of Rule One, Ask
Questions, Do Not Make
Charges
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Rule Three : Figure Out What Documentation
Supports Your Concerns and
Where It Is
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Rule Four : Separate Your Personal and

Professional Concerns
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Rule Five : Assess Your Goals
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Rule Six : Seek Advice and Listen to It
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Step One : Review Your Concerns with
Someone You Trust
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Step Two : Listen to What That Person
Tells You
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Step Three : Get a Second Opinion and Take
That Seriously, Too
CDAT v FERBENIRATRBELNI LT
HAENINFEAEDaI 2=F 1 FBHENHEL,
ZDIRME I DIFEPMEH L TV, HRIZDOEF
WEILOAETHEENIRENL, HRI-DEA
HERTFONIEELER, bRTEFHLETED
HTREV, BELRV, T L ThHRIEOEAE
W|MBTNRNE DT, HRT=OHFAEFIEAY
W X

HELWZ L TIEHAN, DRICEEICESAEZY

ThET L. HREMTEIZBRELTWDAMIZD
WTCOBRTORE T, Tk, £ 95 L72EE

WWERENDZERH-TH IR, FNEH2
T DBADRARICSH D, B - B EofE L 1
%W%T%é
T&&t@7Vﬁ/7wva/® SHESIT
&@ivﬁ%® 27259, [RARBRANC RS TR A
7-Dix, FOF i#ﬂ@é}k{'ﬁﬁsﬂ@%ﬂi’(%&)t
F—RITADRNWI LRV EETLE, £
I TCAKAICBHEELEEEZ A, bbbl Db D
LY RO R WHEEREFE > T A IE BT,
F—BIXEDANLDO LD THBEDI ETLT,
FNREZICE D 01X, b OFEDOMES % LLAT
DEBRE T TV TN, B oERITE
LN olzbnWH Z LT, ZTO/RIZONTH
BEE LEOTTR, BEOKRICTH I & TEHARN
EEbNE L, TZCBEEICHRLE L,
;@%ﬁ T A% 2= DFTYT, TDOE
CEkBE, TENRZOLIRPEBLTHEDL
ﬂé_& ZOFEOHEETIIH Y 2 20T T,
EDZETLE, FAFRWIZIRELL, £95L7bH
FOVOPERIZENTWE T, FAOKIZIT D&



52 RRLERSEMFRMERESE (6 38(2) 5)

FERFMZHPD LI L T EETFRNWTL L D
D, FAOERETIIZ N LOERALOHW0WD
T, TP ERBLARAVWEIIICEEVESINT
LEWELEND, LPLRIEY, 2Ia=F—
va UREORIE TRV, BICE OB TIE
RN EWI BRI TE EE A, RABEDT
F—B D) — ML, 697 FEOEND 3FH DM
WZHVET, HRIEICBRETIHIEDICEDEFL

RS LE LD, BRERMNCEEER A
SRR S, BEABRIIKES o, ZOED
BB IR LTI T, ZBE%L
W22 72 0T L X 9D,

HIRTPRITRAREY, ZZThbEL+THA
AR X, bR OoRREHB LB ELE
J|NADTROD, TOFEREMOEETHRT7IT
X ONZEDD, THETONL—NVETTHEA
LT, Hl-oBfEzf i LEY, T Thd
ZTCHTHET D Z M, WMAREIELWIZ &TZL,
HLHREMELD 20X, AT v 4% EEMN
OF+EICETE L,

AT v T4 ERREREFEZD LHRTHR

WrL7=72 biX, FEEZHEN

Step Four : If You Decide to Initiate Formal

Proceedings, Seek Strength In
Numbers
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Development of Strain Gauges Using Piezoelectric Polymer Film
(Biaxial Gauge by Superposed Film)

Atsushi Kujr, Shigeru KUROSAKI

The purpose of the paper is development of strain gauges using piezoelectric polymer film. The
piezoelectric polymer film is Polyvinylidene Fluoride. An abbreviation of Polyvinylidene Fluoride is
PVDEF. PVDF film has anisotropy in the rolling direction. When PVDF film is used as a strain gauge, it
must be bonded with two kinds of directions of the film separately. In this study, we developed strain
gauge to be able to simultaneously measure two directions by bonding in superposed film with different
directions. Constant cyclic load tests were carried out using two kinds of test specimen. The strain
value shown on this experiment was similar to the value with a conventional strain gauge, theory, and
finite element method. Therefore, the validity of a superposed piezoelectric polymer strain gauge was
proved.

(Key Word: Stress-Strain Measurement, Experimental Stress Analysis, Experimental Mechanics,

Nondestructive Inspection, Stress Concentration, Strain Gauge, Piezoelectric Polymer Film)
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Signal Processing by the Numerical Inversion of Laplace Transform
—TFor the Analysis of Transient Response on Electric Circuits—
Akira ITon
Signal processing is very important technology in the field of electrical engineering. In this paper, I
am dealing with transient response on electric circuits for signal processing using by a mathematical
method which is Laplace transform. I calcurated transient response for the high pass filter using by the
numerical Laplace transform method.

(Keywords: Signal Processing, Electric Circuits, Numerical Laplace Transform)
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USB Connected PC Based Data Gathering System for Voltage Output Sensors

Mineo YAaMAUCHI, Mitsuo TAKAHASHI

There are many kinds of sensors that generate voltage signals corresponding to physical quantity.
Universal data gathering system has been created that supports any voltage sensor of linear
characteristic. The system is composed of voltage sensors, measurement circuit device, Windows XP
PC, and data gathering software. The device is connected to the PC by USB cable that transfers signals
between the PC and the device and feeds power from the PC to the device. The software works based
on an sensor definition external file and supports any type of voltage sensor by replacing the above file.
We have applied this system to a Galvani type oxygen sensor and a temperature sensor. It has worked
as expectation. ‘

(Keywords: Galvani type Oxygen Sensor, Temperature Sensor, USB, Data Gathering)
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Approach of experience type practice in “Fundamental Engineering Laboratory”
—On trial for freshman at TNCT —

Tomohiko OuTSUKA, Toshifumi Kosaka, Shigeo OuNUKI, Akihiro SHIMIZU, Makoto NISHIMURA,
Hidenobu SuiroisHI, Shigeru Kurosaxi, Katsumi Fukupa, Tatsuya MORISHITA,

Hirotaka Tsutsumi, Atsushi Doi, Hiroshi ITo, Mineo YaMAUcHI, Tomohiko KIMURA,
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Satoshi MATSUOKA, Yoritoshi MURATA, Akihiro Saica, Takenori NITTA

This paper presents the approach of the experience type practice in the lecture “Fundamental
Engineering Laboratory” on the trial for freshman grade at Tokyo National College of Technology.
(Keywords: experience type practice, Fundamental Engineering Laboratory)
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On Introduction of e-Learning and Making Contents

Keiichi SHIrRAISHI, Tsunemi TAKEDA, Shintaro SEKINE, Hiroyuki AOKI1

We discuss e-Learning and making contents. First, we introduce Instructional Design (ID), making
contents, Learning Management System (LMS), supporting students and copyright. These are
important knowledge for e-Learning. ID is the framework for design of education includes analysis,
design, development, implementation and evaluation. ID will make e-Learning contents better. Second,
we show experience of installation and operation LMS. Third, we show examples of making contents.
One is the materials for English listening, the other is the analysis of contents for drug abuse prevention.

(Keywords: e-Learning, Instructional Design, making contents)
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Recovery of Metals Contained in Used Electrical Devices

Ttaru KaTo, Akira NonakA and Ikuru WASHIZU

Recovery of metal resources contained in used electrical devices was investigated by using pH
control and ion exchange methods with zeolites. Heavy metals were dissolved with an acid solution.
Heavy metals in the solution were separated by pH control. The heavy metals in the acid were
exchanged with the sodium or calcium ions in the micro pores of zeolite. The lead selectivity of
synthetic sodium mordenite (NaM) was eighty-one percent, and it became a comparative high value in

three or more component systems.

(Keywords: Recovery of heavy metals, pH control, Zeolite)
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BREBEBYRNEA R EE L 720 2 0Hh D,

Z ZCARIE T, BRESE = L X —& M
L= B4 REOBRNEIGEZBRRE T 27 HD—D
DR E LT, BEEFEICEENIEAREREE
pH FHEEIZ X 0 HBEEIN T 2 FIEICOWTRE L
Tro EHICA A VRHYEEL LTEAT A W
T, EEEFICE TN ESROTT MVERIIS
T HEISEERBREZITV., ESROSBEFEICD
W RRICER O R BRI DWW TRET LT,

ZTORER, HONOBELNTARIZOWNTHRET
B
2. EBRFE
2.1 pH FREEIC X 2 0BEENNER
RUDICERERZ FEECTERE1OL DI
SR, HEROBEEREZFHILERER1ITR
T, TOFT, BEEBREE L S0ERMSZ X
(ergle 1 +iEERe 3) [Tk VIR L=, Biko
—IERDOFEE ZEL Y MR- B ORFRIRIC, SM K
{bT b U ¥ DOKIEE & BERER9IZN 2 C pH %%
ITOIEBRAR S Y, BESRE oS Y7, pHIE
Z1,3,6 L BRI LA iERE T e
WRRE AL, BL,ClL & L, BEREET T A5
I IHAER  (ICP-AES) 12X EESIT 21T

27,

2.2 EBFIVRIRIC L DWEHEER

2.1 OHPHERL Y, ERFICRHIZ<EEN
&R ThH=v N, SIMA T, KERE
TRIEL 22580, <~ B X UHEHD b fEfE%E
BIRL, B4 T4 FE2AWEETVIRIROEMES
LS S ROBREERET 0T, A A L HH
LT, ENEENEE CEMTHDIRRENT
FA b Nitto#3 BLOF ~U U LBIGHRELT
F 4 FNaM D 2TEED AT A b2 HWE?,

1 EFLHR
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EFNVERIE TR DERA A OFEE %4 4 10ppm
TR L, 28 % 50l & L, BFTVAIKIL 0.1
BON03 7T LEFRLIEZEASTA i
100ml el =F7 7 23l A, HEREREE 5%
NTC24 B, 25°CTIRE 5 387, BBHAKIL,
02umA LT 7 4 )V E—TCRBIIER L, KK
ho&BIEE L ICP TEENHT Lz,

3. BRLEBE
3.1 pHFEIC L B8RSR

pHFEIZ LY Bl S e &R E £ D
Fé&ROBINELZ F EOE/ERER 1 17T,
WIDIZERAER LT3 A1 TiX, =y o ns
HAR 1 kg 272 0 184 mmol & b < EFh. 8k,
., &, AR EDIEICERSZ, pH=
SICTHEE LB Bl T, =y 7 VD EMR 1 kg
W1 48 mmol, #7728 22 mmol (A L., &, T
v, BEORAXDOFEITRD biviehoTz, 3
b, B Al Z pH=3 ITFABR L BT
LOERBDOEL BB LB BN, I HIT,
pH=6 [ZFHEE L7k C 1 T, =y 7 Bi4to
FESBITT X CBIC L BRI CE S Z &
B LMo T,

M1 EAROERBHRICEENDEREES
BOTFIEEL I U= R R 2 10777, 3UEH Al
T, AR 1kg 24720 25 mmol EHxHE < H
$h, T b, A, e RBREDANRHEER
SR OFEPRD bz, B Bl T, &
THETHHZ B LB IV ERIT, 1TF 100%IE

BER1

oay AV

Bl LTHBERIN CE =B 2 b b, o
BESRBIZOWTHREIBlL 2 pH=6 IZFRE L
BRPEC, IRIZIERE L L CEINTE 5 Z & AR
iz,

£1 HHHEOEE

No. £ R HE ()

1 Ak -F 12. 22

2 HNE - EROVEDE R 12. 92

3 RNyFJ—8& 2.59

4 RNyFl-— 18. 74

5 ARHBEE 4,06

6 EMR 16.93

(T 5.16

8 EH 1.69

9 WNEFIRFv 1.88

10 JR&mEDE & 3. 87

11 Ab—h— 3.54

12 Zofth 2.48

HEE 86. 12
200
180
~, 160
& 140
g 120
g 100
W 80
X 60
B 40
20
0

Ni Fe Cu Ti Sn

H1 pHRARICKSIEBOSE(1)
30
25

E;
=20
£

E 15
@10
= 5
0

Pb Zn Cr Mn As
M2 pHIAEIZLZ&REDHEE(2)
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32 BETFNVERIRIC L DWELBEER

S5 DEEBA AV REERICEITS, £&
BA AL OFERER qn ZKERA T DM
WEE q L R LERRER 2 ITTTS

NaM IZB1T DD q 1T EAT A b 1g¥7=bv 1.6
mg THY q, TiX 0.76mgl/g-ad L7200, fLDOESE
DELVEL laoTe, D 4 BEOERBRAF D q,
EIZ01 AT THY, SaDEL DL 157D 1
T Thotz, 725 NaM 13HRD Tl ek
EMENRBHD 2 LAVHEA L=, —7F., Nitto#3 OFh-1
FoD g AT A b 1g ¥V 1.5mg THY
NaM DfE & 1 EIER U B O T E =1 5D
N, qufEIE 045 THY, NaM D g, fE 0.76
X0 W0%RED Lz, £T-. WO 4FEORRA
¥ D qu O g5 1L Ni D g [EDEZ FRNT NaM O
fEL T D EETE L RoTe, - T, Nitto#3
L0 NaM 23hA A BIREDPENZ &350
7=o NaM M U Nitto#3 D5ZRR 7 RRE BT 580
A DIEHHREEIL, NI 5.6, 7.3mg/LTHY,
10ppm LA FOIKRE DOfhA A 2R IREIZ B TE
BZEDRPoT,

3.3 SAERIRMED bR

FARLUISHARDELEBAAVRET —F%
SCHME 2 LU RERER 3 IR, thE ER
2WEE qa CRUCEDEEEBERE[%]LLT
F U7, AWFZETHY 2 NaM OFEIRERIL 81% TH
STy B IRRD BRI 13EE 2 THY , FRPWE
BRI ONEEZDOLMN BRSO EERR T
BT TEARD, 3 By R DT R Tl ey
EVMEER ST,

4. £&0

BREICEEINIESREY pH AEBIZLV
BEEIN S 2 FiEB L O AT A ERAWEERR
BT VIRIRIC S D RE S BERF I DV TRRET L
Tro TOFER, EARERTOEEEZ/KBRET b
U AL B pH FAEE TS 2 LISk,
W L UCABEEIR T& B Z L R ST,

YA54 FO—FETHHT I U LEEALTT
A M. 5ESROEEBREICBWTERD TS
WIS EIRE R AT 5 2 L SR STz,

A OFELLT, IVEWEBREELZE TR
EFIDOBERB L OB A =KX AOFRAN T b,
FEEE DEWIE SRR RO LD,

SE IR

1) BHRE: VA 7 A7k RCRITIESRE
OEIBE$ B HFFE, FRE ST LR 25
FEEm3C,2003
2) B\ < 5 BEE IR DO REIFRENY,
B R ICRHE M ZER ST, 2005

(FRL 191 HOH  53)

£2 HKEBAAVORFELE? [mgg-ad]
NaM Nitto#3
ERA A Qs G qs G
Pb 1.6 0.76 1.5 0.45
Ni 0 0 0.26 0
Zn 0.079 0.093 0.63 0.15
Mn 0.11 0.074 0.73 0.15
Cu ) 0 0 0.87 0.072

£ 3 BHOFROLEBERERD L

Multi comp. adsorption [mg/g]

Total Pb/qa

adsorbent References
Pb Ni Zn Mn Cu Cd Cr(m) Cr(y) Heg galme/g] [%]
NaM 0.76 ND 0.096 0.082 ND 0.94 81 Thisstudy
Lignin 1600 ND ND ND 150 1800 89 Masrietal.,(1974)
Chitosan 800 6.4 92 27 1100 2000 40 Jhaetal.,(1988)
Xanthate 18 33 20 ND 1.2 73 25 Bricka and Hill(1989)
Clinoptilolite 150 84 26 ND 150 420 36 Leppert(1990)
. 6.0 ND 0.51 6.5 92 Khan etal.,(1995)
Bentonite
6.0 ND 55 61 10 Cadenacetal.,(1990)
Peat 230 5.0 76 44 16 370 62 Tummavuori and Aho et al.,(1980a)
Clay 58 17 57 130 45 Pradasetal.,(1994)
Modified wool 140, ) ) - 87 17 . 630 880 16 Masriand Friedman et al.,(1974)
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Study on the Teaching of Microcomputer System Design

Shigemori YokoyAMA, Makoto N1SHIMURA, Yuichi Hira0, Takashi SUuzZUKI

Computer hardware courses and computer software courses are usually instructed separately in

computer related fields. However, computer hardware and computer software form an undivided sys-

tem. A microcomputer system design course was designed in which the hardware design of a micro-

computer and the input and output controllers and the software design were instructed synthetically.

Educational tools were developed for constructing the microcomputer, the input and output controllers

and software tools.

(Keywords: microcomputer, embedded microcomputer, system design)

1. FU®IC
ARERTER T, FR 17 FEMS I Ea—
& N—RI7RONEBZE, K10OAH)FaTL#E
BRTHBELTWS., Z0HO) 4 £ROFHETHDEH
SEMERENT, TR 17T EENSBARLAEFLVWRIAT
H0, ARETE, TORBRICHETEL LB E%
WAEICOWTHETS. £7, £ 2ETE, #MTH
B340 B a—F AT ARDNWTRR, KIT
3 ETHREOEREEMOFAEITDNTRNS.

2 IAH/OAYEL—FRTA

21 N\—FK9x7
BMBACERELEYA 703 Ea—F AT LD
N—RI 7 DLER2R 2 1TRT. HFIRBWTR
FRERIE NEXUS-80 EFERHTHR D Z80 CPU 2/ L 7z
SUTINR—RAE2—FSBOTHS.

(1) NEXUS-80 DE

NEXUS-80 1%, CPU IZ Z80, Rl LSIIZ
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EREE | BREE | ETER
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ERE L h7//3‘2$7
' T4 IZIIC
=4 s FRV—=T 1 Y
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EH BFEE 7t 7SER SOERRE
T RE A9¥Y  GRORTHR
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HEEER B e s L—Fq
TR | SRR AT 427
(2B ) ATAN
. CPUDENE CPU& 1/00D i 5| Eh4E TOtRER
HHES AEDTF ¥ 3 2EVEE
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TH¥RE | T¥REI Tzl

TRl | RER AA Y YOO %L — Ly MME RSA Y M L—Y
ETERRSRER

IEFPEIS2ER
FETRER

L ERIFEEN—- RV THRERE
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780PIO(Parallel Input/Output Interface Controller),
PPI(Programmable Peripheral Interface), Z80CTC

(Counter Timer Circuit) & X USART(Universal Syn-
chronous/Asynchronous Receiver/Transmitter) & #

#ML, AEJIE, ROM4K /N b, RAM 8K /N1 h %
BT INAR—ROAE2—FThHD. K3
NEXUS-80 DAEHME T 4 AT LA F—— R &R

EPC5ED2EY N, IREFBBEMHIZCTC DF v *RJV 3
DERABANEERTS. M5 KT —FEEDY A I
T Fv—ERT. BERE, 9 CPU T PPI
DR—=MAWRINA FOT—F E2EZRABEIC, T—
FR_MDY 1 I TEETHD OBFPCHEFET Y
F4 70— 9%. LED F#REBHITIX, OBF 5%
MT 54T 0=k ETT—FT71D
PAT-PAO M5 1 N1 FDT—F 2ZITEB L&D,
CTO & CT1 THREINS8EY NOAT ¥ Z2EIEX
w5, ZOATFE, AFIZOy D 256 J 0wy

! i
N | BicFr )—EHAL, ZHcED ACKEEEtY
| FTRE, e o> i [ LonRss N5, ZOEBIE, LED EHREBEN 1N bOF—
[ 0 ; 5 EBTS THIEEKET L, KOF—5ERITMD
E ‘;r usart [4 naa RS EN i ZEMAIRICAR o 2 I ERRL, IREEBNCTC D
| [} o3
! Rs2326 v i
| *EY !
| NEXUS-80 | EEH
. IV R
Bl

2. N— R0 o 7 eHEHE

(2) LED RTEE

VOEBED 1DELT, K4 DEKRKTRYT LED &
REBEZEMELE. ZOEBIICPUMNS 1N FOF
— X BZ TROENE 2/ D 10 1% & LT 7Seg-LED
WRRTH HEE2FD. ZOEBIX CPU &iE, PPI
KO CTC &Licifiah, T—F %M PPI OR—
NA®DINA B, BIEEAAIZ PPIOR— K C D PC4

FO L8175 FI F2

ﬁ‘{>§ Do Do |

ck cx 3
cr? 0 e’

CLK

3. NEXUS-80

LS161
Do-a >0t SET
RESET
ﬁ’?"J e I = i
A 2itt
Loy |H5T
t—Pek eyl CTO
LS4 P T CLR
Ls374
BZY J
18 5y Dot T
pa7 w00 P ) LS47 e T 0
’’’’’ b ANAAA -
UYL PR 411 ] o =
_____ LED L aann— T7Seg
PP SN P 1 VI =P v 5+ it
_____ [ AN~ >
" INB3 [ p Ill!ﬁ F=AAAA—| 5V nz
PR L P BT L34
» AL -anan—] ek ey T
mwes [~ 185 A __...._.l_lP ing
PAZ D 1 LED
s e _d___h‘ LRI VWA ngg
VLU O |
_____ —ANAA~

INBT
I 187

P
=
2

4. LED RREE
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Fr 2l 3 DERAANMWTICESND. ZOHT >
F Ik BB, WREEZHEDEN IO 2B T 57
DDHDTH 5.

OBF !V/_____
N/
PAT~PAD >< \

\
§ V-
1B7~1B0 ><
5. F—SERSAIVIF v — b

®

T4HCO4  2SK2231] -3V
'._
PB
A0 ﬁ>

777 777

K 6. DC E— EREHEER

(3) DC E—% DERENHIE

DC E—¥ —DOREEKEZK 6 ITRY. DCE—%—
OBENL, 075 LT PWMEBEERL, PPI D
R—=FrBOPBOD1Ey hEFEHLTTFET b7 >
DAY BHETEHIERCES>THEIRED. DCE—FD
EHERE IV AR EBEEEE 7 IORY. BRRKFO7Y
w77y E, 1 AUy MHREVIERI 1 BEo/Y
AERHTHEDOBDTHB. EEEOEHENL, XK
DEHTHB IS, £9 DC B—% DEIEENT 1 &FT
DAy FERDHABZROMT, 712457
FIZED 1EEEHZD 1 EONNVAEEEBROHT.
Z%E CTC DOF v )b 2 DEAFZ AT FIZ AN TE
DABEFEESE, BIAROREZEZY 1< TeHHITS
ZEIEKDNINVADEBZERD . DC E—F OEIEREK
&, NIVADRERZE Tsec £9 % & 60/T(rpm) TRE 1
5.

D

ﬁ

o

22V7b0x7
V7 U7 O2FNEN 8 ITRTY.

oy

12557%

, —1TAS
17T4HC04

T4LS175

D I—D |

K (K
CLK b ¢ ¢

B 7. @R /I ABHER

BT F ¢ R0
T — Y ERH)
E—4§IH
RKEREAH
A

RKRF—AHFIH
O —HLEDE REIH

RIVFEIROEF=ZS OIS A

R8s V7 bux724H

Q) INFIROVEZS OIS A
TWNFIRTEZSY IO I LAORKEHETEE 11
RY. FRAIDAT P a—Y 77T XLTEE
EREARERAL 20ms BICY AT AT a—F%
;T 5.
2 RRF—-ADFHIOI S A

NEXUS-80 QD 6 17D 7 Seg-LED D&l
HE 6X4 BROF—R—RI M) v 7 ZAOASEIE
OTOTIATHS.

@) Y7FrxrIN0TOISA :
VO T—8F v RIOHEEOF D, B TF v )
R d S 1/0 EDTF—FEmEaklEdTsTar I n

TH5.
@) E—sHETOIS A

1 Ao oE—YEEBENSNVAEEE=Y TS
LRETEZED, DC E—% OBREDEEE (rpm) 2 &
BHozLkie, BERGREOREZBIRW, BE
FEEBICT 2720 ITRICEADRE PWM OF 2—F
tWEHETEZ IO LTHS.
G) E—FBHIOIS A
WDDOE—FHIBE IO T T ADIFROS EIZ PWM D
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NIWVAEFRESET DC E—Y2BHTHTOT T4
Thd MO E—FHEHEE—YREHTOT T LD
AR H AR T,

X1 TIFIRIE=SDHRREET

EHH AR
CcPU 280
GRI AT a—UTAHR (BRI
R Ta—S0EEE 20ms
EHREEENS R 2l ]
G RY DIBSRE TF~00
G 10
== it B

(6) RHATOIS A

6 7D 7 Seg-LED @ 3 #7112 DC &—4# OBAEDHER
¥EFRRTHIOTILTHS.
() A—Y LD RFRHFHHTOT S A

LED FREBICH LT, RRENTHEDHDOT—F
EM 10 ITRTHEE 2D CCW(Channel Command
Word) & MERT—4 2B LT, SI0O E=Fa—)V &
RITLT, BREHZBIAEI>TOTILTHS.

[betaatesdurieofeniieni Y 1
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BETH D, CPU L AHAEBWO) EDOMIZH>TT—
FEBEOHIEEB IS, M11 KT —FF ¥ RIDY

CCVZEI0T B L 2T
HESNDZYTFv
z)b@CCCWI:EﬁT

AVIEIRIE
0F2—iZHRL,
DETHSIZLT
U bRTS

]
]
1
1
I
]
AKIATE= & 3—)0) |
! s
1
1
1
]

0 i
k20 wra=—a] | | SLRIeET
\ P oFlyphoss| 1 [ZTATRTS

2L YRR OB % |
FIFATTS
[ HFREOS A M
STTTEA0E BHELT (T3
ACK 1TH#BIZLT
YA FETE |
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7 bz 7 HIESO AR ERT. -0 I A
M SI0 E=& d—)VIck D /0 DEEiERZ2B I2S
L, FT=FFrRIVEFUEL—F T 0T T A ETMT
LTIO LDOTF—¥EEEBIRN, BTT5EL1—
Y7075 ACERRB TR THEZB IR, RITT
— 5 F v RIVOEEERKT.
1) F=F+RIIOEH

HAEBEO VO 2EES 5121, ETHAROT
—Y2HEBEL, TORET RLRAET—FEERTN
AMNAD Y RO AZERTA—F 2R d 5 CCW
ZHEL, HAHEBOTO 7 RV A%REEL TSIO D
FEoAI-NVERETTS. ZHRIDTF—FF ¥RV
DRENB Zizbhs.
(2) SIO E=#%a—J

SIO EZ# a—)inRfrahs &, BEINEZ 1O
7 RUVRAIHIET B TF ¥ IO CCCW(Current
Channel Command Word)iZ, {83 #/= CCW #1
E—L, Y7 F ¥y RNIATDEEHEBIRIEED
12, SI0 B O—I)VeRT LI A& T =1 MR
BICBfTaE5.
@) YTFvyRIVFRY

YTF v RNV AT REEHEINSE CCCW 2Lz
MoT IO LDOMTT—FEmEEB IR, fHEESIN
AT NDHOT—FEEMETTBHL&, SI0O =
FA—VERFTLEIAVE Tz MREMNS LT 4
REBICBfTSE, YTFrRINIFRTE(TIES.

3. ICHRTEHEERE

3.1 REDHE

CPU, AEY, /0 EBELNY T NI T7MhERD
A7 aAEa—F AT LADRE EEEDERIC
DNWTER. 707 5 LADEFE 10 BifEDAEFIEE,
SETOCAGEICL2EE T 0T T LOMFIEEIC
DNTER. /0 HBICDOWTH, H¥LIEFEKES
I LED #REBOMEZBI/RW, VI M7 2H
WEN=RT 2T DTNy JFERZDVTHER. K
WE2EBTOREIA 70 Ea—F Y AFLADE
MERFERLZZREORERIZDNWTRRS.

3.2 IREDBRK

1) ~42o02Ea—9FHD 0SS EN—-FUTT7D
i

A0 Ea—F AT LADRE E8HEICH -
0, B%TS3 08 EN—RIT7OERTHBRDIF

HIZOWT#EHTS. Uty b, #7075 00—
R, ZE70XHH, oA XF5Pa—U Tk
R, T O AMEE &P, ) 7 IVE A AIEZE.
(2) LED RRHHTI0J S5 ADMERK

780-SBC L 7 Seg-LED @ 2 #f7 % Hiz % Rfilfig
TRITHIES®2 075 0%, 0S #EALEVWESR
&, RIWFIAT OS 2HHT2HE & TERTS. 7
Seg-LEDE%F 1 F 3w 7 sUT THIE T 2B ENH 57
», B TUTILEFRALBRWTENERERSE
HTEMIEBIRTREETS. T4 70550
EEATAHIEICED, BEIIMMOZ IO I LHE
ENEHRIC/R D Z L2 BRTH I ENENTH 5.
(3) LED RREEDEERVHE
VO%BELTH2ETRLE LED FoREBOHME
ERBRTUV I LARERLTEHRER IS, HIER
TTLIC ZFEHL, 7Ly RR—RETY vy 2 /MRICEK
HEMTHALTEB IR, #BRIE, I 12 TR
TEAIIRER 1 ODEBERETOT I LATRES
BCIEULSEETHENORBREB RS, ZDEED
70y 7 A 100kHz BE L9 5. ZOFEFIL, CPU
MEDO—HMBHAEEE T THERIN, TTEELH
BREMEORERZB IS, RITK 13 TRIYAIVT
EE2DEBEIO/ILATRESES. ZoTny
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K 14. LED RREE

5 L TH, LED FREBMNSDINEEETHS ACK
EEZRAVWENAMOBEEBIROEEOHEREZD
9. K147y Rih— R ETHAIE T LED
FOREBEERT.
(@) F—45F v RILIZ& B LED RREEOHHH

ZITHE, B2EOK S TRLEV I YT 2K
MOHOYTF ¥R 0 &1—5 LED £ZRHHEHO 2
DOTOY S AQEWEE B TV, 1—Y LED Foril
WSOy S LDEFROS EICT—FRHA SN LED
FOREBD 2H7D 7-Seg LED T 5 Z L 2HERT
%. LED &REBOZOv 7 AN%EE 100kHz 25
100Hz BEFETELIETH CPU NENITERL T
EULLFHETESD L 2HERT 5.
(5) DCE—% DERENHITH

E2EDOK 6 O DC E—FRENERK & TN ERET
HE-IRE IO ITLEEEL, PWM OFa—F
4 BT SE, EEmENRLT DI LeHERET 5.
KIZE 7 OEEES)VARHER & E—- S HE T 0TS
LEBWEL, EEB/NIVANSBRERGRZRD, 1§
FEEEEEEL T, RIZTHEZDNE PWM OFT 22—
F 4 ERETS. kD, DCE—F N EERER
BTHET S I 2HRT5. K151 DCE—%, €
— & ERENE R K OB/ SV AR ER 2R, 2B,
DC E—%X, ST RLV—YOERTHEHLTWS,
F7HOHEBHAE—F THS.
(6) HBEHER

780-SBC L ® LED MWK, LED RREBEB~NDT—
ZHH, DC E—FEREIZWFNIEMES H, £/NT A
— Y BB LI TCELSIET B Z & EEEDRRD
REBIRD.

® 15. DC ©—%, B#HEK, Hi/JLXBRHEEE

4, &8
ISHEERREOR B, CPU, ATV, VO EE
BV TR Iz T NERBIA 70D Ea—F TR
FADERE EEEOERICIODVWTRERIEZEEELL
T3, BEMIZIE, CPUTO OS5 LADETE O
BEDUFIEE, LETOAHEICE2ER T OS
S LADWFEEE, EBIIN—RIzF7EY T RU
7 DEEr, BE, TN IRUORBREB IR IEE
WMUT, RRIICERLTERDEITSHILEEHE
EE Uz SEOEMIE CPU IZ 7280 Z{H LM,
780 2 A L7z SBC DAFHMNEL RoTnBH T &%,
REWFETHHIC CPU 2EHT2HAITIE, H8
DEEDOHDEERAT S, 4% H8 2HEMLE
SBC KHBITOFETH 5.
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DA-S-FRINTL, KEERMED : ®F 24X
V=T 4 YTV ATLRER LI, €TV - 1T
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Tutorial on Graduation Work about Error Compensation of Robot Coordinate System

Toshifumi Kosaka, Sadanobu YosaimmoTo, Katsushi MATSUBAYASHI

Leading students on graduation work the teachers usually teach them knowledge and ideas that they
haven’t mastered. Although it is easy to provide pieces of knowledge, students can’t gain capability of a
solution. This report shows an example to make a students gain the knowledge for their study, using a
tutorial exercises. Main theme is “Error Compensation of Robot Coordinate System”, and contents are
homogeneous coordinate system, matrix, inverse matrix, and modified multiple regression analysis.

(Keywords: leading tutorial exercise, error compensation of robot coordinate system)
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A Proposal of Commercial Contents Output Method for Store-and-Forward type Broadcast

Masahiro Aono, Tetsuya KojimMa

The store and forward type broadcast becomes popular, and then audiences who skip commercial
message are increase when they watch TV. Therefore there is an anxiety about collapse of commercial
broadcast based on advertisement charge. We propose a method that commercial message skip become
difficult by using encryption and steganography. Depending on utilization of this method, the audience
can enjoy broadcast contents for free, making the most of advantage of store and forward type
broadcast.

(Keywords: Store-and-Forward type Broadcast, Commercial-Contents, Business Model, CM Skip)
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On the Estimation of the Multimedia Communication Bands
Based upon Multi-Order Markov Models

Tetsuya Kojmma, Lkhamsuren ENKHTUR, Akiko FujiwarA and Masahiro AoNO

Surplus bands often occur in multimedia communication such as data streaming when VBR encoding
is employed. Such surplus bands can be used efficiently by adding the data of static contents. However,
there are some delays for adding the data, so that the transmission rates of the total data frequently
exceed the maximum communication band. This is because each surplus bandwidth is calculated from
the formerly observed data.In this paper, we propose a method to estimate the surplus bandwidth by
using the multi-order Markov model together with the quantization of the bandwidth. The proposed
method requires so little computational time that it is quite suitable for real-time data processing. The
efficiency of the proposed method is evaluated through some computer simulations.

(Keywords: multimedia communications, VBR encoding, bandwidth, surplus band, Markov model)
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FEFIC UDP B bV EHVWTERETS. 75
ATVRE, BELEAMNI—IVTTF—2BX
Cfhnar s>y EEET 5.
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4.2 REBRICBBRMH
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TETNVORE k, BT LV LICMAZ, &F
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5. BED 2 DDINT A—REEET HHEE
UTD@EY THs. wEHEzEFLTBE &FE
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HWEEZETET AT LEEZONED, EBIE,
A M) =R VT F—ZOBEHHILEERRNIC—
RIS bl cldzw. B, ¥—ro%(k
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HMidH 2EEORMIcEFTEI L RS, Lt
BT, HEHEOTFRZITE SR, £FEHTE
7, EEOBEFEMENRD 5 5KMEERNRIC
LEBDSIEARWV. Z07), BEHHOET
{ERFTREITE S B, Qmin [bPS] ~ Qmaz [bDS]
DHEFEE L, FREhHREDS DX %Z
B2 258, BHICEZ Qmin ® Qmaz I
tyhTBTLETS.

KT, Bk ET RIS DWW T OGS
HEMETHDT, BaFELLNV L 2RSS
A—=RIZDVWTR, FHERSPL—=V T 77—
ZOERIHERED) WYl 55T L LT 5.
TNBDINT A—R T, KX TE, LFDX
3RO T CaEMY I 2 L—Y 3 VBTRS.

o ANV—IVFHDT—RE L TIEEIET—
ZERAVWS. FHIlICHWAEEE N L—2
TREIRERZEDEFEHTS. EHDD,
LEVFPHEORELE, V—VOBEN Dk
WETET— X2 EEHT 5.

o HEIEDMEIE 1 [sec] MR TEMZTTZS.
o B RHHIEIX Brnar = 500 [kbps] &9 5.

o BEFbE{TiRIHEHO LTRIZZNE N,
Qrmaz = 300 [kbps}a Qmin = 200 [kbps] e
T5.

o WIVATETNORBIBEHDID k=2 T
FEET 5.

o ¥Xal—YarvTid, REOBEET—X
& Biotai(t) EHRAHIRIE Brae D7, 975
Db,

d(t) Cléf Btota,l(t) - Bma:ca

= Bstat(t) + B'ubr(t) - Bmaac (10)

EEWTZ. TTT, dit) BETHD LD
T &3, MEEFERENERFEHEZEZ T
WBT EEEKRL, dit) HATHAT LI,
REFFENIRELTVD T EZERLTVS
RICERENT.

o FHlEEOREL LT, = (10) OFY E(d
LRSEIRE old] ZEHET 5. BUEATHHRIE
DFRHTEZTOBEE, 3 DDEE: ()

RELERSEMERMAREE (8 382) %)

E[d] < 0, (ii) #5E |Eld]| AVhEW, (i)
old) BNEV, Bl ENTVWEEEZST
EMTES.

4.3 BELEEFH DR

TT T, BRETEFHELVZRET 5720
DFHRBRZEITIZD.

HEEO BT icVw ik, @EFEE~E L @
DEFELNVEHEIL, FEIEhi=&EEON
FKEZBEHHECMEE LTHRATS. COLE,
HHEORRMEEL LT, 2EEIHERO Lz
BHT2h, HBWVIEHRRER T HZRHAT 2D
FERLZINI RSN, TTTE, R&FEE

T, L, #RfE, TEmERALEGEZTN
FNE—R A, B, C LLTEZETS. 2,
Qmaz = 300 [kbps], Qmin = 200 [kbps], L =4
& UTs5A, i 25 [kbps] TED 4 DO/
CREENDG. TOXIREHFOTT, REOH
{SHIEAY 220 [kbps] THoTeT5 L, TOfER
200~-225 [kbps] D/MEIC/ET 5 T LicZkb, X
FEE LT, T8 A %D 225 kbps|, £—
R B & 51E 212.5 [kbps], E—F C & 513 200
[kbps] Z& 3T Liciz 3.

AEHTIE, BFELNV L OFEERERTS
», REEOECHFELTINSD 3 DDE—F
DWTNZBIR LG EDNEHE THENICDNT
b, BEYI2AL—varvEELTRET .

EF—FK A, B, COBRICBANT, 8FEL)V
% L =4,8,16,32,64 LE{L T TERZITES
FfERAER 1R, 3 DOE—RIZ, BV
EBIFBREFMEDL D AZEATRITHBHDT
BAHAEIE & X ERHEIEDE d(t) OEHERZE ofd]
DWW, 3 DDE—REEFEUMHEERLTVS.

£1BNT, T—R A, BOHAE, dit) D
SEE E[d] MO TNE EDOMEICE > TWA. £—
KB ®D L =8,16,32 7k EDFEE, 1[kbps] LT
TNEREELIEER>TVBEEDD, ZHEFEN 6
~ 8 [kbps] & RE Wz, KEEICENRDEZLD
BRICBWTRAFHEZHEEL TWE T LAE
Zbn%. zhucHl, E=F C T, L =64
PSR DTRTDFRICBWT, Eld <0 ko
TW5. £z, FHOHNE |Eld]] 3&KTE 6
[kbps] FEE T, EFLTERL WA 2wEIE 100
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% 1. BRI X 3 PSR g

% 2 TROEEICK S d(t) DI LEERED

E[d] [kbps] old]

L Mode A | Mode B | Mode C | [kbps]
18.915 | 6.415 | —6.085 | 6.132

8 6.812 | . 0.562 | —b5.688 | 6.369
16 3.786 |  0.661 | —2.464 | 6.717
32 1.957 | 0.394 | —1.168 | 8.067
64 2.025 | 1.244 | 0.463 | 8.539

[kbps] D 5% EEICHE->T\VB. Ebic, FH
RELDBERICOVWTHEET S L, L=4 DHEE
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REFESRRKFEEUACINE > TWas T &N
#z256N%. L M8 LULEDEHAE, FEOMIHE
|E[d]| lc e THEHEAR 2 o[d] BRE L, BRHHR
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o T, SEMEMLEET— X DWTRBR
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4.4 FANC K BRDIEEE
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%2 &0, FARTZEDIRVEEED d(t) O
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g
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- Not' Estin;ated —
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ens. TORED, FllETRDEDSTGE
IR, Va7 ETFV TR IRITR - TR ER,
BREEIEABERT 5 C ENIEREICDRL, £<
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EoTWABZ bbb,
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FALGEOREETHEA N —I VT T —
Z DFEFHFEE 120[s] ~ 300[s] DI DWTR
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500wy vty V‘VV’V‘VV W

400
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3. K, TAD 200[kbps] ~ 300[kbps| {FITic
RoNBHERNA MY —I VI T —XOHEET
bHv, LHOBKEERMIOMEDN, ANY—
TR May T oY EINA TR AR
WMETHB. DT b, REFEHSIEFIC/N
XL, FROBVIIVF AT+ TREMTEZT
WaBZ ENbNS.

5 HIU

KL TE, ANV —IVTEHWVESIVF A
T4 TRECBYAREEEHEZETLVATET
WM O FRITBAEZREL, ZOEMMEZET
B I 2 L—Yavic kgL L L, K
Wig%iE, BT ZRDIZIEN D THD, R

Uil e 5O RIBIRIER IC SV, B, &

ML TR L ERRIERFED T — X Ic B L TERIE
ERLUTWAICEE W28, HEOTENEL
WEERE, TERTEET—RICDOVTHERER/S
T A—BRRERITIR D FEZRT T E N EREEHR
EThHs. Tof, HFEHSSHEICEH L ZEEIK
& 3G A REA G R TR NOBFE, MMoEE
HWEHFHAE (9] &E) LothiR, H2EOME
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BIC B 2 REARNOFER ELEELMET —
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Development of a Simultaneous Production System of Fish and Vegetables without Any Waste
—Plan of the Development of an Aquaponics System—

Katsushi MATSUBAYASHI, Fumihiro NaAkAGAWA, Takeshi HoSHINO,
Toshifumi Kosaka and Tomoyo MITANI

Aquaponics is a combination term of aquaculture (fish farming) and hydroponics (growing plants
without soil) and is the simultaneous production system of fish and vegetables without any waste.

In aquacultrue, the water quickly becomes nutrient rich due to the fish digesting their food and
excreting waste. The waste water is usually filtered and/or disposed of to keep the water free of toxic
buildups. In hydroponics, nutrient solution is required for growing plants. The solution is created by
adding the elements plants need to water. In aquaponics, the fish waste provides a food source for the
growing plants and the plants provide a natural filter for the fish. This creates a small ecosystem where
both plants and fish can thrive.

In this study, a small aquaponics system which is enjoyable in a home will be developed and the plan
of the developoment is described in this paper. Principal nutrients components required for growing
plants are nitrogen (N), phosphorus (P) and kalium (K). Fish waste provides all nitrogen plants need as
nitric acid ion. Phosphorus and kalium are provided by additives because fish waste contains very little
of them. The characteristic of this study is that additives are used as pH buffer. The additives keep the
pH constant value which is suitable for growing plants.

(Keywords: Aquaponics, Aquaculture, Hydroponics, Ecosystem, pH Buffer)
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Aquaculture (K EE#54) & Hydroponics (7K 17)
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R MEZRFICERTAVATALATHD, AD
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TR U LARRHBMPOEE (< DHLH) &
LTIESERLTWAZ L L, REBBAFET NI
DT REEKFEST Y UL XY BAL mol H72Y 16%

LBV ORFH THLZLRNEREEZOND,

4. ADRAEFICLBKEEL
AOFEBTICLVKENRED X I LTNL
DOPERBETHEOREEZIT> TN D, NEFH
SERI /N ERR OB BT, 2006 4 10 A 2 H
HERBEEREMGET TH D,

4.1 FHESRME
FEOERMER4IITT,
ZLERLT D, )

#4 RAEEME

(LLFHALY » by

fROE HROLEZBRE 1 H Ig
& BN T 4 v 10 L
KGR b — % DR EWRE 25 °C
7 4% |Suisaku ==—7F77—DX 1%
10cm KOG 1 {4 ’
KiE 60cm /K1#, 47.6 L
K5 AFVIRENEERE
EIESE EED A= TE
BEAA(NHD) DAY d w7 W HORIBA c-131
B LA% KD AV LA A= HORIBA Cc-141#
U B A7 (PO4Y) ORE S FIR kSRR A LPG 111
FUEZDILAF(NH,) RyYFAE (R T B PHRR WAK-NH,
pH pHA—% E—-T—TZ(#) | pH BOY-KS701

K2 f£4vr7u~vhro7

T T T

{deg C)

(pH)

{ppmy)

{pprmy)

(ppm)

T
a
& : '
() ke s cso e ﬁm u;-mq-&q- aewm. |
0 20 @ 40 80 100
Day(th)

X 3 fAE A OKEHIER R

4.2 KEHEHSE

KEE pH » KIBOf, &A1 4 REZEIET
5, REWRTEBOM, 24 42— EIlmE
EIZRET A=A Frr7u~v 57 (M2)
LEATATFETCHD, A Fv7/uv T 71,
BEFEOBA A U AEROEREICM X, B4 3l
EROEE—-RNEER Lz, BE, REFEELK
zZ, WELTBWERAEKF IV EREFTH
Do

4.3 KEHEER
#£50EBELZFEHRLTH 100 BEOKEDOEL
FRELEERER ISR,



116 RRIEESEMERMEREE (5 3802) %)
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LTW5,

AR Y P 23 CIZBRE LR, RMOHEB’E
TR BEBLRVCEE, 10 BEMDRE
L7=7—2 (FREERFEMERORFEE)
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Galvanomagnetic Properties of Carbon Moldings

Noboru Akuzawa, Yosuke NoMURA, Atsushi IwaTant, Ken-ichi Tsucurva,
Kohji TaMADA and Yamahiro Iwasa

A great number of graphite intercalation compounds have ever been obtained. Its' high electrical
conductivity is quite attractive. One of practical possible applications would be as the filler material to
enhance the electrical conductivity of composites with polymer. In this paper, the electric resistivity,
galvanomagnetic properties and thermoelectric power of the moldings of graphite, Co7FeCls and CsCaa
(C2Ha)22 were determined. It was suggested that the carrier mobility is a key factor for getting high
conductive composites.

(Keywords: intercalation compounds, thermoelectric power, electrical properties)
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The Toxicity of Heavy Metals in Municipal Waste Incineration Ash to Terrestrial Plants,
Daphnia sp. and Pseudokirchneriella subcapitata

Shinji UraTA, Ryo SHoj1, Hiroshi Iipa, Sayaka Kogl, Yoshiro ONO, Shino MOHRI

The phytotoxicity test was performed using seven terrestrial plants and Pseudokirchneriella
subcapitata and Daphnia sp. acute immobilization test, so as to evaluate the toxicity of thirty waste
incineration ashes. The plant growth rate and the immobilization rate showed that waste incineration
ash samples disorroved much heavy metal were significantly toxic to all species. The toxicity unit was
calculated as a toxicity index. The toxicity index of nine species exposed to four heavy metals showed
that the contributing rate of lead was the highest among various heavy metals. The toxicity of heavy
metal was dominant in waste incineration ashes.

(Key words: heavy metal, municipal waste incineration ash, ecotoxicological evaluation)
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2.5. FEHEHEMB I OHFGEOFE

MEAEAEA A RRLERER, SRR ER
B, BMEARMEABROBRZ TICEHINT
ECs fEZ VY, INE T % F M BAL(TU=Toxicity
i) ZFE Lz, sEICEUToMRE AV,

£ 1 —REEDREAREEN BN L& BRE
JtR Mg Ca Cu Zn Pb Cd Cr
okl [mg/Ll [mg/L] [mg/L] [mg/L] [mg/L] [mg/ll] [mg/L]

No. 1 ND 5.561x101 ND 5.10x102 4.23%x101 ND 1.09x100
No. 2 3.60x102 4.77x108 2.83x101 4.00x100 1.29%x102 ND ND
No. 3 3.50%x102 3.22x103 1.27x101 3.00x102 1.34%x100 ND 8.90x102
No. 4 6.00x102 8.62x102 ND 6.00x102 1.00x101 ND 4.28x100
No. 5 3.20x102 3.93%x103 2.68%x10! 9.26x10° 2.67x101 1.40x102 2.53%x10°
No. 6 ND 9.79x102 1.60x101! 1.75%x101 6.17x101 ND 1.68x101
No. 7 ND 4.55%x103 1.36x100 ND 1.13x10t ND 1.47x100
No. 8 ND 2.27x102 ND 1.46x101 1.78x101 ND 5.70x102
No. 9 1.01x100 2.11x102 ND ND ND ND 4.64%x10°
No. 10 5.30x102 4.55%101 ND ND ND ND 1.51x101
No. 11 6.72x101 2.10x102 ND ND ND 2.00x103 7.67x101
No. 12 6.00x10° 2.59%x103 8.00x102 5.00x103 1.00x103 9.00x104 9.40%x100°
No. 13 3.90%x100 2.23%x103 4.90x102 8.00x103 5.00x103 1.00x103 3.60x109
No. 14 3.50x100 1.93x103 9.10x102 1.60x102 1.00x103 5.00x104 7.80%x100
No. 15 1.17x101 1.89%x103 2.30x102 1.00x102 ND 5.00x10+4 6.00x100
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FEERERE LI L EOEEAEDERRER
B, AREAMEKEMERR, BEARMEER
BROLVEONTZECBEEZR 2ICTT, FEER
®D D.magna KO P.subcapitata \Zx9 % ECsofHIZ
U. S. EPA ECOTOX Database D CHMEZ B EIZ L
7281 F 72 Cric oW T Cr(ID)CL 3B L7~
L EDECHETH D, ZDEATTIT ICP-MS 12 &
D, RSN EESBREICKT 2 TU ZEHL

7o FHEICIZLLT O E AWz,
TU.= i < (2)
I ECyy
ZZ T,
TU; =E&RE?D TU [-]
G CESROBRHERE [mg/L]
ECsy =E4&ED ECs [mg/L]

Th D,

T/, AEIOERRERE2 TTICERKO TU EIZ
XTAHELBD TU EEZELSRTETRZRESRED
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3. MERLEBZ

B 1 s A R R O REHER B [me/L].  fEdh
Z BT ORDERR[%], BEHOAERE[%]
BLOI DV adlERE[%]E Lz, —filE LT,
RHREN. 2 ZRE Lz L O HEEMRE
Y, BEAEMARBERR CIX, HWEHEEDOH
meFHIZETOEEEMOROAERMENRD L
Nize FRICFRBHEEE 2.50x104mg/L]h> HETDkE
EWEHOROAERBENRD b, RFHEE
1.00x 104 mg/L] DRIR B A & & —H O FRAEFEY
DIROERBENRBD bz, £, REHRE
1.00x105[mg/L] Crd4 T DAY DR E 35 R
X & el UC 50%K0 & 722 0 | A REENHER T
e, FREBEXEERRKR CIZ, ABEBE
5.00x103[mg/L] T 2 ¥V = OWHKR I H45 LU _EIT
Mz o, REHERE 1.00x104mg/L] CTlXilEk R
0 127207z, BEEEMMARRERBRICBV T,
AREHRENR EH 35 L HICEEOAERNHE S,
AEHERE 1.25%104mg/L] CIXEEEOAEIL 50%
PLEEINTWA Z R ENTE, bR

BEnD ., IEHEIN. 2 idkeEEY, IV o, B
B LEEERREVWZ EXHALNE 20T,

—&— Avena sativa ~—l— Oryza sativa ---&--- Brassica alba

---@--- Raphanus sativus ~ ---X--- Brassica chivensis —-4&— Vicia sativa
-8 - Lactuca sativa ~-C— D. magrna —~ -3~ P. subcapitata

HEROUER Tk, HEICILTFOOREM N k3
Ay \\\\ 3 r"
(9] oLy
TU. \ \\EI“‘:\‘ x
FEHR [%]= %100 - - - (3) & \ \ @
tot 9 \ 1
= | ._
#2 BLBARELILEXORENDECE &
TR Cr Cu Zn Pb i%j, 50 |- \|\
K4 mgl] [mgL] [mgl] [mgl] & \
Avena sativa a3x10' - so4x10® B \
Oryza sativa 2.79x10% 4.32x10' - 2.18x10* # \
Brassica alba 1.13x10? . 4.42x10" 2.00x10° 25 | \
Raphanus sativus ~ 1.85x10% 2.44x10' 6.54x10° <|>\
Brassica chinensis ~ 2.68x10° 1.28x10' 2.31x10*> 2.92x10° \
Vicia sativa 2.79x10° 1.61x10% 1.28x10° - '
Lactuca sativa - 1.50x10° 1.97x10* 3.13x10? 0
D. magna 9.97x10° 8.00x10° 2.80x10° 1.20x10' 1.00E+02 1.00E+03 1.00E+04 1.00E+05
P. subcapitata 3.97x10' 4.30x10' 4.47x10% 2.66x10° FBHREL [mg/L)
- BHERE 1

BN, 2 #IBE Lo S RAED BT
HIROAEE, D. magna (23 2 HilEKR, BELO P
subcapitata \Z BT B ERICKT 2 AEERA d#R
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BN, 1~15 ZIRE L-RABRFEENS,
ECs fEZ B LE 3 1R T, BELREEMEIGE
LIV oTeleh, ECs ENRH TE o7k
PROEM bR R I N0, BHEEN. 2, 5 134
TOMEERY, KEEYTECEPEHTE 2,

R1IOESBRE LT L, BEHFEN. 2
({21 Pb 23, No. 5 Tid Cu, Pb BNEEBECTEEL
TWDZEDHERTE, ZORRLY., EMic
SLUEEERSHDZ EBMBILTVWS Cu, Pb D
BWHEPKEWEHFEN. 2, 5 ITIhbOESRE
WEBAEZEERKEVEFHRHIEND,

B S L= Cu, Zn, Pb D& ELE
IR, SV a~OFEEENERSNLTE
Y 18 U.S. EPA ECOTOX Database & ¥ Cr [/
Y, Vv, BEIC LEEENER SR T
Wb, £IT, BEHEESEH L Cr, Cu,
Zn, Pb I X BFEEREY, IV, BE~OF
EMICER L, RESEPEAEY, IV o,
BEICHT2HEEROFSOE M ERAT-, B
LeHFERORBREZK 2 177, BHRARGO 4
DDEEBICLD2HEEROFSORFNT, A
MT 15%LULEOFEEOFESENRALN, IV
o BT 50% 2 B2 5 EEMZ R LEEHR
BB 52 ERHERTE T,

BEEOHFENPREVEHRAEIFIZ4o0ES
BOWTNABRERE CIRHE L TWAERN DD
ZENICP-MSE&BEENITRHRNLRENT,
TDZ LG, WHABH OESBEIIEERD,
IV BRI LEEEETRTEEZOND,
£, FESROEEEYD~OFEEEOFEILI
Vrva, BEELEETDENSNI ERRERLY
RS, ZAUIERAEMICRT D Cu OFEMN
123EFET 5 Ca X Mg DEEIZL > THATAZ
LB LIRS TEY 17, ICP-MS EELHT#E
B0, BRERBFIZ Ca REEICEHLTWS
TEMHALMNEROTNWD Z EnD, BHFEH
DOEEROEAEY~DEEESL T, £FTS
CaX®° Mg 2 X > T LI-mREER H 5,

—F5. No. 2, 5 DL REBRECESEENE E
NAREHZOWTIE, ISPtk T5HEMED
FHERIT 100% B2 R E o7z, BHEHICK

WCh, IV lERICESRNERECEE
NARBHZOWTIXFRSER 100% 2Bz DiER
BROoNT, FEEROBEEEDOHFFGEN
100% 2z 5 b DIZ2OW T, FIAM (Free Ion
Activity Model) %352 LICX VAR TE
HHEREMENR DD, BEEBENEHEAA A ORETH
DL EDHEM LEEMEZ T, — AT
IREE SN AR pH 1% 7 TR 57
H, ZOLEDCr, Cu, Zn, Pb 72 FOEEREIT
HHA A DRETHFET 2EET/NS W, pHT
WCRITOEESGRBOBHEA AL LTHET HE
A% Cr:3.00 X 103[%], Cu:21.9[%]. Zn: 27.6[%],
Pb : 25.0[%]TH B, —J, ICP-MS ELREEE
IR EIC X D EESITIIEEERSLE B A AR
RBICRRAR ETOREZRET S0, £MIC
4 HEMEAETRTHEA A DREZRIESTSD -

LWTERY, 207, BE&RBORBEZTIC
LT~ DBEOFRNIFEEENE < 2V 19,
i, EE&REDOHBA 41220\ T FIAM % T2
HEROHEZITO ZLITX v, HFE5EN 100%
A HMEZ R CE SRS SN, 5
TR D IEME A EET S OFEIITSBRETT
HVEND B,

5. SEZER LI- 4 SOBELRBOESEN
RTE RO TZEHBBHZOWTIE, ThbES
BUANDERET-1T, MEICEETIEERDIC L
LEENDH DD, TNOOMEOHREEDORS
FTIZOWTHRFTTEIMERD D, HEELFER
ENTVBREEENEZEICE TN TV D EHRE
IBW TSR OITIC L - T, £EM~DEEMED
FHINFRETHD, LirL, BEHEREN. 1, 11 %
DELEROEHEN/NESW, T EETRELL
TomEHREHI B W T, BEERICI2EEED
FHIXZEAERD LR, ZOH, IBWHR
B OEEEPHER I TV I ELREORTIEE
ZRE L7220 Tk, BEHRBOARRR~ORE
WE DI TFHITAZ ENRTERWEZD, RICE
ERBOVTED & A EWENERIC TR TE 5 HER
BBEINZELTONL AT v IZ LB ERER
~OFEETHHIILERA KRR GEELH 5,
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3 —RFEIEWREHIIRIS HAUE D5 A1) DECs,fE

FAPTNo.
‘m 1 2 3 4 5 6 7 8

Avena sativa 1.74x10% 1.90x10* 5.12x10* 3.29x10* 2.15x10* - 4.85x10" -
Oryza sativa 5.27x10* 2.79x10* 8.28x10* 4.93x10* 1.98x10* -  3.11x10* -
Brassica alba 3.43x10* 4.61x10° - 8.08x10* 5.12x10* - 8.05x10* -
Raphanus sativus~ 3.08x10* 3.00x10* - 5.92x10* 4.60x10° - 849x10* -
Brassica chinensis 9.14x10* 5.75x10* - - 7.92x10 - 931x10* -
Vicia sativa 4.72x10% 5.04x10* - 5.42x10* 5.07x10* - 6.12x10* -
Lactucasativa  8.87x10" 6.88x10* - 8.76x10* 8.00x10* - - -
D. magna 1.27x10* 3.22x10 5.14x10 1.02x10 6.54x10* 1.40x10 1.49x10 1.92x10*
P. subcapitata - 1.14x10* 2.97x10* - - - - 461x10*
Py BRNo. g 10 1 12 13 14 15
Avena sativa - - 673x100 - 3.60x10* 3.14x10" 4.88x10*
Oryza sativa 2.87x10* - 4.02x10* 4.39x10* 2.91x10* 3.32x10" -
Brassica alba - - 6.19x10% 3.02x10* 3.57x10* 7.07x10* 9.85x10"
Raphanus sativus  7.67x10° - 2.70x10* 3.76x10* 9.31x10* - -
Brassica chinensis 6.58x10* - - 9.67x10* 7.74x10" - -
Vicia sativa 6.24x10* - - 899x10* 8.91x10* - -
Lactuca sativa 8.04x10* - - - - - -
D. magna 1.21x10* 1.07x10* 1.05x10* 6.14x10 2.11x10* 2.44x10* 1.65x10"
P. subcapitata 2.96x10* 3.62x10 1.23x10* 1.50x10* - - 4.67x10°
AT
B Avena sativa O Oryza sativa I~ Brassica alba & Raphanus sativus & Brassica chinensis
B Vicia sativa I Lactuca sativa D. magna & P. subcapitata
100 NG
75 b Pb
50 a
25 N
100 ‘ : L g‘
75 /n
50
25 E
100 o B = L.
50
100
75 [
50 |
25
0 - B W i)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
BEZEMBERN IR AU HNo. [-]
2 BHEBIRORESRBICBIT ARANY. D. magna, P.subcapitata \ZxT HEEMOTE R
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4. fEim

SEIT - ZEBROFER LY, HEDOHEDII TOR
HHECTHLIESBETFLLTHEEBEIWICLD
FEMEDORE DI OHFI TITERBRICKT D
@%ﬁé*kﬁf%&wkb\EE%A®%§%
RATEOICE, EBRICEMERWERREZITY Z
&l wkZ){ﬁﬁj?rwr@fﬁ%%ﬁmgf%@ Re A AE
M~DBELEBOAEEDELIIN. 2, 5 DX H 7k
Pb, Cu BEL EEZN TV AIEHRECHRK 18%
DHEHOFENHATE, IV aTE Cr,
Cu, Zn, Pb BEL EENTWRWRAEHZI DN T
b, 20% 2B OIEEROFSNPHERTEDHE
D3R EFL, BEHIZBW I TRK 39% DF EED
FHENRFHETEREZ ENRENTE, £/, FAL
72 4 DOEEBDOEGRNHER TE oo -3k
WZOWTIE, THWOoBESBUADERIZ L HEE
N D0, oL BOEERDEERIZONT
bIRFIT 2 0ERND 5,

Eif3a

AL ICERRFE ) —T 17 7= b
‘Bl - AR OREMWFEMS AT LD
¥»7 OIXRBICEIBZLOTHD, ZTIITEHLT,
WEERT D,

BE R

) EH&T, FEELE  BEDOEHSNE, B
FEMEELTE, Vol. 7, No. 5, pp. 410-421 (1996)

2) JBEFHE—, AREE - EmARL - EHRBROER
HIE 2 F, BEEMFREE, Vol.7, No.5, pp.
383-393 (1996)

3) J[EFR, #1L555, Nguyen Phuong Anh Thi,
EFEET), IWHIEAN, TEEZER, BEHET,
HEES  BEEYT OEEY OB LN
AFT AL oA EEMD, BERYS
55, 16, pp.475-484 (2003)

4) @THRE  BEOERICKT HET ZHHEH
RIKDEHENE, REEVFESWRIGE, Vol 8,
No. 7, pp.321-326 (1997)

5) OECD : Terrestrial Plants Growth Test, 208, pp.
1-6pp (1984)

6) OECD : Daphnia sp., Acute Immobilisation Test
and Reproduction Test, 202, pp. 1-16pp (1984).

7) OECD : Algae, Growth Inhibition Test, 201, pp.
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9
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B R ER 2 - EBHE & AR OB E T

fRE #RT, ER R, MR 39ttt HRRE

Werrr, JHEERESETTT, ANEIFHIT

Study on Heavy Metals Accumulated in Bryophyte and Feedback to the Student Experiment.

Hiroshi Iipa, Ryo Suoj1, Hitoshi SAKAKIBARA, Misao ITouca, Emi Supo, Yoshiro Ono

A study of heavy metals accumulated in bryophyte was performed at the RIKEN Plant Science

Center in the summer of 2006 as a training for technical staff of Tokyo National College of Technology.

The purpose of this study is to acquire the way of handling heavy metals accumulated in bryophyte and

to introduce the technique to the student experiment and research. We have tried to begin the

Advanced-course student experiment for which this technique was used. In this paper, the outline of

this study and the example of experimental results derived by employing the technique were reported.

(Keywords: heavy matals accumulated in bryophyte, training for technical staff of TNCT)

1. 13C®IC

FEEHEIIBWT, k1 SEENSEIED A
FINT v TEBRE UT3EHE M AT - 72, R
ITEEOEE #EEB. BiRE. FHRE) Th
%, BEREEOENRE D= OBHFEOHE T 127
FLELTE, PHEETHER E QRS LT
WHE, oK% RV BOREFRRISHED B B D
AT, HiEEEEHNET 5 LD IHENFEE LS
Mole. TDT=, FAMEEIT &> TREPHED X

IBRBRERTE S5 1 T OPHEIR AR

DERAD,

BEPHEO BN, g SiIcHEEL T, B
RENSIFECBIE 22T S, EHERRT S
ZEEE U TUHES L RO E e R E 5k
B, Y, #EECEBERSITNHELT, HEO
OB EOREGEOR EE2BIRT & Ebic, PHE
FOFY U7 T ATETE D EEDHEINTNS,

Mk 1 8 EEEIAICZEHE &S TRl
3 4T BHERIIME AT Y A= 2B L O
FHEF CHo . THTNDOWHESRL 3 HifR
KU5 HIEITH D, PHEK TR, THEREES
R EEEIHERZEI TN TN LR DIRHT 5 2

ENEBEOT 5. HEWARITBWTOOERS
BITONz, Tz, PRl SEE FHIcBWTHE
“HEARHENS 1 BORETHETEENDH D I EMS
S ZOWHERIE K S N5,

FASRE OEBARL. AOEBE K UWIZHEE)
BEETS AEEDHINTHY, ERFE, W
9l EOHANHORREO TR EN £ S Bl e s -
EDOBHROIREZRD SNTNS, LnL, RS
NTNBEROEHIECHBEIET DA TH D,
U TELRINDBEIZHERND B, DD
O TR SN TWAEITO—ER & B5d 5
A & U TREHE T —D OB BRI /20 2
5,
SElHEZ T o 1B LRI R T o
5 —33EE 5 DEN AT CHhHBRET R LY
TR EORMEECBNTRE TH D E D
NS, R > —AHEsRESE ) — 7 e
THRAFETF— AIZBWT 5 AfOPHE R T 72, BE

U B3 SR TSRO A S,

R E RS FRNA L Ts o Tz,
e, BEREEEIT ZAWEEEBR TEROESE
WSSO BEEINEZEA LTz, ZOXIEERNS

S HATEEZHMIE o+ « PR TR & TLERET DR 2R 5L > & —

%k ok ok ok Ji] IR S BRIBH T 42
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ARG TIIFHENE OFE & FAERBROEG 23
ERSR

2. WHEHE
2-1. H K
VL1 84ET7TH31H (H) ~8A4H (&

2-2. % Fr

MNTATBOEAN BRI
VRIS o 7 — EYsRE s 0 —
A BE IR T — A
)RR AR RIA 1 —7—2 2

2-3. HYHZ
MR 5 F—LY—F—
HiEeE § WIETE. A EE UIEgEA

2-4. EBRAT T a—)l

[1HH]

715 LB DT A N o— T U
FEREHATON O OHL

X RO HTEEIMEEH OIS R UE(H
fF gL

[2 HHE]

X ¥R prsRisEEEUE A R

X #RHTERIEE D IRIE
BRI O\ > OB ARG
[3HE]

BEHEfE, BEHE
BEHIAOEONBE, MR HIES
a7 fEEE

[4 HHEI]

FRAEIN, BREBIUA Ny
T B L NS

FRAEN T LAREB I UOH T LRk
[5 HE]

ICP BEMEBDILS BT
MREMER, BEET

715 LRBRTF 2 — T EIY
faFFE2ERERR

3. WHERZAFH

3-1. #k- 73
HEEERIIIEREK, BRI T 28
AUz, By ) — TR 2ER L=,

3-2. RKEEAL:

3-2-1. REHEDIERR
FEREHITIZY ) — TR 1 %07
AO—2AZMAbd0Z2RAN, ol 9 Dk
M (35 3220 60x15mm FALCON) Z40E LIH
{LEB7z, BRETHIZIL 5mM EDTA - 2Na I
TA— NI L—T%, BEKTHRELZZON
> (PL300 =AML 28T,

3-2-2. [FAREORE®E

YRS (IST-F30-120 IWAKD 12 25mL
DY ) —TEEREMD EarEeED, RY RO
REIFAH— (PT2100 KINEMATICA) ThER:L
SRR E L7z, Inl ORRENEZ 500nL 07 ) —7
IS DA EBBIC AN, 14 B/ (A
B 1 6B, REHASERRA. 2 0°C) HEL 7=

3-2-3. JMEFRIFELFEREBOBZ

1.6nL ¥ 7 aF 2 —TJITHTE 1BL 900
uwl OF ) —THZEEE#D LT 100ul @
KU ERBERZIECA, 5 oBBEL .
WiEH. FEERORRE 900ul 0/ —T%
EEHD 2INZ., 3MME L%, EEEE
DERWZ (4ED. 900uL DY ) —THhZER
3 2z, Xy 2 THRTHEZDRL, BT
BB & Um, BEREEHNC 200l ORTIRE
ZW L. 7THM (BHEA 1 6K, WA 8 s
i, 200C) E#ELE

3-3. EpREEINEER SRR

3-3-1. HSADERLEELEENE

BARBLRET L 4 HEESR LU ZFRGEE
YTk 8AE  (GS-25 ADVANTEC) ZEn=h 5
L (E1) ITFKEL, MiliQ, SEELERBRKD
JEICZFNZF$L 2500 §TOBEHI B G -
0. 2mL/min. ),
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1 715 LOBE

3-3-2. ESEEREONE

HESEAEB L% 1.l TyRUR
WIFa—TWTRY, ER#EFRT6 0°C, 2H
Rz B, <1 7 07— 7l Rt E
(Mul tiwave3000 PerkinElmer) Timzlo gL 7=
AT BRBLON T LABEHEFOREERRE
JEEEA TCP-MS (ELAN DRC-e PerkinElmer) Tl
EL7z.

3-3-3. MATFFOBIERMR

TON D ZENTZERREHIT 200 1L OfEF
RRERET T L. 2 M (1511 6 BeRa. 5 8
K, 2 0°C) HEU Tz, FEHFOMERIIFEMAFIRY
HTITo7Z.

faFE AV RFHROBEE. BTETOM
TRy O AR TH B2, BELUIZREREIE
FIEWRERMEOND I ECH D, T, 4
EERSHHBICA W T HRISRIAGREL THo 2
HOED, TOFEFFIFIEL00%THDI L
DHERR S N7z, By ORET 2 AW FESFABR

TR BRERCHRIFRICEREND D, EHRE
LT T CIEFEFRMET T %, TORDIRIFM
BICBWTRFROETIRBWAIC L 2282
OPETOHIT R BZERODEHFITHIE
NEETH D, TOR, LRROFHERATZE A
VU AR I TSR OMEHTE L T
%,

3-3-4. XTSI LD O 0Eg

BRI SEREE L7 a4 2 FE A Bl DR 2.
2O BTN TNFHERO LA CFEREE
D, 74 )V (Cell window HORIBA) 24, X
A FTIEMEE  (XGT-5000 HORIBA I &> TIFT N
O SO fiEBE L (K2),

M2 X0, #HEEFREIDAEROITITIEERD
B, EEOIATIVEROANFEL TNES T &
NHERINZ, TORELD., aTi3EFRES
WCHEBREEET 2B A ) S BRNICERE
AF BRI, FELTWDE I ENDND,

2 O NEROSKB KGO

4. EPHEDN S OREETT

4-1. HIFRWE TRERIERANOEMREA
PHETHE L Za BBk E2HWTERET
Z2ROFROERBYE T 2RHIERZILS
EW. BER. FAERZT D 2O OB THE
KRBT TWBEFTHD, ITOFETE
e A0SR IR EOEBICIIBEFEO
LRECKEEMA-bO2EHL, ELEE
BICHERATZ NI LT AENSERL, &
SRBHEKR OB &P EEF O & A
bTm% F/z, BEEERERELZOT0ERX
SRIIEBTFL OVERFERL, BEUEHEE
LB OREITIIYE TR O RICRE
TN TS [CP-AES (SPS7800 SEIK0) ZfdfL
T3, ZOXI7RIFRICEDIHER: & IFIZF
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HROEBRREZEXEENTERL TS,
R B B E R E TR B E R
DRSS WIEAKOE T HEMAEN RS Z
EThHD, 5. BENDDNITENFIH L
ENRRETE S5 CEREEZ RO
BHZEMTEDNS LI, T, R
BIEBR T, B5NZHIEHEERFTOmE Y&
Ot EfThE, TNS5AOIGAR R 2EE
LTHHI,
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