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A Consideration of Expression by means of Mechanics

Toshio HIRA

It is said that the design problem is highly dependent on individual skills and sense of aesthetics in general. However, there

are also objective aspects in the design process, such as rationality in terms of mechanics. In order to develop the novel design

technique, it is a key to reveal the connection between the sensuous- and the objective-aspects in that process. In this article,

we focused on the process generating the impression from the product shape and assumed that the designer intuitively see the

spatial pattern of load level (e.g. stress, strain energy) without the structural analysis. Furthermore we proposed a concept of

“expression by means of mechanics” that is the spatial pattern perceived by the designer. The term of expression is a metaphor

of human facial expression. This virtual expression is regarded as a bridge connecting the sensuous- and objective-aspect.

Finally, some methodologies were discussed to find out the model generating the impression from the shape with the virtual

expression.
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Experimental Study on Cooling Process during Quenching to Polymer Aqueous Water Solution
of High Temperature Metal Sphere

Mitsuyoshi SHIMAOKA, Kazuo TATSUMI * and Shigeto NAKAMURA

KARFEULFETE (BR) B EEED

The applicability of lumped heat capacity approximation on Inconel 600 (ball type probe) which is installed in
Arimoto’s test system has been discussed. This test system follows Tawara’s concept of evaluation test system for cooling
performance of coolant for thermal process. It has been clarified that there was little difference in temperature between
the center and the surface of the ball in the case of 1000°C-s, " (cooling rate). We obtained some finding by cooling
experiment using Soluble Quench. Firstly, maximum circumferential velocity was existed and it depended on the type of
coolant. Because if the circumferential velocity of the probe exceeded the maximum, then vapor film collapse after the
probe was stopped. This condition deviated from the concept which cool to the same temperature as the coolant during
displacement of the probe. Secondly, cooling curves obtained by this test system showed good repeatability and we
confirmed that black oxide film that was formed on the surface of Inconel 600 ball by repeat of heating was not affected
evaluation of cooling characteristic. Additionally, the maximum cooling rate of Soluble Quench TY-300A linearly
decreased with increase in concentration. We consider that the characteristic temperatures obtained from the cooling curve
by tangent line intersection method equal to vapor film collapse temperature. However, It was not confirmed that the
correlation between the characteristic temperatures and concentration when the concentration of Soluble Quench TY-300A
was lower than 15 vol.%. Also, we found that the characteristic temperatures changed depending on the circumferential
velocity of the probe. The identification of coolant deterioration by this test system was effective for TY-300A in the case
of the characteristic temperatures and DS-N in the case of the temperature between 200 and 300 °C (average cooling rate).
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Fig.2 Time change in the rotational angle of rotating arm.
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Fig.4 Difference of rotational velocity from landing point on the
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Table 1 ~ The chemical component of Nickel-based super alloy
“inconel 600”.
Element Ni Cr Fe Mn Si C

Content wt% | 76.0 | 155 | 8.0 0.5 02 | 0.08

New Black oxide film

Fig.5 Fixed to the embedding of the sheathed K type
thermocouple to inconel 600 small ball.
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Fig.6  Film boiling and forced convection regions in cooling
curve.
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Fig.7 Good repeatability on cooling curves of this test system.
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Fig.8 Cooling curves of the inconel 600 ball in TY-300A
solutions.
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Fig.9 Maximum cooling rates of the inconel 600 probe in the
polymer solution TY-300A.
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Fig.10 Characteristic temperature detection method by the
crossover method using two tangent lines in JIS K 2242.
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Fig.11 Characteristic temperatures of polymer solution TY-

300A.
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LBEE (0, 3) O L2 WL VRVFEOHRK IC
KT HmR—RA VR RR (BTHEICY R RR) &
FES, F7- 0 2_R—RA B &NV REMES, T2, KT
URAEOCR KT AT _TOY RV RREE LT L
TOR=ZEDR/NED Z L % K O_R— 2 L IFY
b (K) THT, 20LEKTb K) "—2 "%kl R
VREORTHD EV D,

2 3 E%m])

=1 ({0} XI) (r=1,2,---,m—1) &FB<, HL,
{0} D' OHLETHD, ZIZTHGIE o ICHRED I
TREIIRDDELTEY, ZNHDEESE (. DOFRIT
o Tay, ay, 1 a, &L (0,B) ODURVZAELIES,
BLA b, OFFADB O, Db O ~aAn ) k45, Z0
fi¥

n=3s, &Y RURRO Y RUAGER LT, (o, B)
FEnZEIVRCERTHDLENS, 9 LTKITHT S
BTOVRCETEEZE ETOY R UZEEDRNED
Z &% K ORI ES (BOOTHIC AR EED) &Y er (K)
TET,

2.4 EHE

ay, Ay, 7, A WCKIE LT, s, HOLFENGRDFEW,
oL D, 2KV HFIF LMD IS Ha,(v=1, 2, s,)
TEDRNOAZEDDLE, w, DVvERDOLFEX,, AD
PNBRDD EE TR, ET5H, 20k TH2L
LITEEEW WL, W, R LTK OfF O AR T, (R
— K’ OBEREREROBIHR TE 5,

(*1) [X,;u=12,m | xiwrx_jlw'rl;

r=1,2,--, m—1]

AL x, L0, DAV T 47 AT 5 ([8]). L
OEIRERIET Y R R (o, B) OGO RERTR
("D oZ &% (o, B) ICBE LU R UBERR LS,
FEEW DI EEZDOYRBEEROELIES, —J7,
UARVEEFR (F1) Hix, HOFIETY RFoR (o
B)EEDOLNDLDT (0, B) DT & VRVEERR (T
(B L 72 U AR R SRS,

3. 1#HEEDILA

BN ADV R FERED S B, 2 =RV RUF
REBN—RV R ERRDR/NZZERAEFEBT D50
BB\ BT, 4= VR UERN RN 4 B R
THHLON [4] T3HEFIEINTND, L, 8fHELL
Tz i 5,

WOVRTHERRG JICHELZY R RRE R &
T 5,
Gi=[x,, x4,x%x,, x4 X1Wj1X-12 W_ljl’
X1Wj2X713W71j2 ’

-1 -1 ]
X1 WigX 4 W i3
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I 8 FED LT

xl,xfll, X 5, x271, X 5, X371,X4, X, , D
WTINTHOL BILDAE X 2307, 1305, 1305, OFE
Thbd, ZZTEDIFOELIBIZIZDIETH D & T
Do Wi, Wig, W4, BT 4 T 058 & FEEANER
T, (1], [2] (3], 4] icknwTHIEE = Y
RUFREFU ZRTV R EOCHEZRT YR FoRE
B b, TROSENFES, Z 22T LitokEm Tk
N ZETZO, [4] ORYIOFEwW ;& wg g ICHEE
o, (41, [6]. DEOEFE 1 THORACT o TES
ZLTWL & [B] OBRBOENRW, 107252 EICHER
T 5, AREICAHT DS 8 ik, >XOEEBEFRT&
THURCHERRICEET LY R ERE LD RILY
RUFEOCETH D,

- -
ZZITW;,, Wig, Wjas

—1

Wiita = Xy X3 » X 5, Xy

_ 1
Wiis = Xy X3 5 X 5, Xy

_ -1
Wiie = Xy X3 5, X y X9

_ -1 -1
Wiz = X4 X3 , X y X9

— -1 -1 -1
Wiisg = Xy X3 5, X o X

_ -1 -1
Wiig = Xy X 3 y X1, X

_ -1 -1 -1
Wig0 = X 4 X 3 sy X1 X 3

_ -1 -1 -1 -1
Wigogp = Xy X 3 » X1, X

ZIZTAG, XL T 7] IcBiT D kY R UEN
Bo7 vy o ¥ —2HAEHRIEEZENT 5 L AHI2Y
RUFoR Ry OFEBT L R RAFECHOT LEd
H—ZIEKA, (mod £t ) BDEKRDOLIITKES,

4

Ay, —1+2t—3t% +2t? —t
Ay, = —3+4t—21t°

Ay = 1—3t+2t?—2t°++¢*
Ay, = —1+2t—4t°+2¢t°

Ay = 2—4t+2t°—1t°

A,y = 1—2t+2t*—3t°++t"
A,y = —2+4t—31t°

Ay, = —14+2t—3t°+2t°—t"

{EL‘%114&‘%121)‘%115&‘%1207‘%116k%119’ ‘%
2R IEFERTEFNEWCESOBRICH D,
GET)
B =
(4] 2B 2 T RUFEOCHOEZ EFICELTo
R ZE TN W/ MABRIRIG, 72, EOMEICD
WTOZHR & WD E KRG EIE# - L E
7

SEH
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Historical Study on the Birth and the Spread of ‘Badminton’ in 19th -century Britain
: An Analyses of the Advertisements and the Articles on the British Newspapers in 1874

Yoshiaki MATSUI

It s unknown of the details on the birth and the spread of Badminton in Britain yet. In this paper I show

the new historical facts relating to that through the examination of the advertisements and the articles on

the British Newspapers in 1874.

We cannot find out the description of ‘Badminton’ as the name of game on the British newspapers before
1873. The first advertisement was one by James Lillywhite on the Cheltenham Looker—On (7th June, 1973, p.3).
The number of shops that advertised on the newspaper for the equipment of Badminton was four retailers

including Lillywhite in 1873. They had described Badminton as one of the ‘new’

games. ’

The number of the advertisement and the articles on Badminton increased drastically in 1874.

‘summer’ , and ‘out—door’

I have

detected 447 advertisements and 33 articles on the newspapers and gotten the following conclusions.

It’ s incorrect to say that Badminton replaced the superiority of Croquet in British Society and Lawn

Tennis became a British national amusement in 1874. However Badminton had become known as one of the new

active out—door games for both sexes by the end of 1874 in Britain. And the situation had occurred a year

ahead of the spread of Lawn Tennis in 1875.

1. [ZL&HIZ

MO [RRI > b OBFESIZOWTIEIRBR SRS
W, T4 FRPEGR) & T4 7T FEJEB DFEEN
AT LI, FOHAELE D < o TUELE 72 B AR 72 7Lk 23
RIET AR T N D,

nex L, AR R UoBE (1893 4F) Ik —
AR LIRS L= 1l oa—H b - b—)L (1874 ~
1883 4E) A Mhat L7-MIZ, 1874 4RI A > 75 R TH
nNEnE T4 RO by« #—24 (The Game of
Badminton in India) | 239 T2y DO —ALTHY
=M (N> Ry EEER) 283 200255808
Bonsd A K70k (f=227) #l) Z8HLTH
722 b, FEAEOFAN Vb BE Ty A a Ty LAk
ThHZERL, BOT Y vro— g Uy RI— VI
SNDOFHEO—FRT T o> TN Z &2 5 NI
LTWa2, ZZTHEREMNRR PBR SN D,

AWFROBHIE, ZHETIFEAEHEDRLTI o
FRENTRITESNEFEGLFEELEFICER L, <1
1874 FE DA & HOICHRFTT 2 2 & T, EENICBIT D

IR Ry OBRKIZETDH - 72mAE2155 2 LI
H5,

2. A%

ABFFE T, 19 R IEEIC T DB 25 5 FH 0
E LT, FARFRIZEBITESNZHEFF EILEFICEE T 5,
Bi/E. J<[E Tl British Newspaper Archive (2 & ¥, #HRAFC
HOBFBEMNIEXRED HNLTEY, £ ¥ —F v hENL
Y — T ARREE STV D, AEIEZ OV —T ¢
ZEFIH L TR RAEOF ML L WA E ORF E1T > 72,

3. R

(1) BB EDLELEE

REROFER, 1872 FELARTOF BT — L4 L LTD
INRI v bhv) BT RFEILHTIRY 5T, &b
FONEHIT 187346 A 7 A D [F /L hF b Lo
—A ] # (BLF, CL) IcEfishizAR—YHEIE TV
A LR VY —=FKTUA N (LT, VY —=FKTUA b
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WCEBIRETHoT-, £ T TH7— 4] 0L T
FIv by, RWlLize—2 -« 74 v (Badminton, or
Lawn Racquets) | & Siv7z, 7ods, ZOMFEIC [IRI |
VBT D IRE 2RI L ke E T T ) —aR
UA N 5D THREbAEICDEL)B, T Y —&K
UA M UAD3ODRGEN, (1770 b T FHF =2 [V
Y7 T ReHU TAT - V—=X)) I[ZXDILE
NEENDDIFWTRE 12 AUBEOZ E Thote (F1
ik 3O

THE NEW OUT DOOR

INDIAN LAWN GAME
(Prettier, healthier, and merrier than
Croquet),

BADMINTON,

on
RACQUEBTS,

e

Xy ANV T

Sole Registered Propriet:r for the Briti-h
Isles,

JAMES LILLYWHITE,

4, QUEeN’s Circus, CHELTENHA M.
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W

BESIQUE. WO E.I.I;'!r'f!

DBSOLVING VI
LANTERNS,

AMUSEMENT FOR WINTER EVENINGS.

NEW GAMES,
1s. ; or, Post Frea, 1s. 24,

d9'8 SIE ROGER?Y FLORAL SNAP.
WHITE CATY. UJLIL

PARLIAMENT. PUZZILEs.
RICKS,

\{THE NEW GAME OF BADMINTON.
AND

PHANTASMAGO
Splendid wction of Slides.

|| BAGATELLE, BILLIARDS, CHESS, DRAUGHTS, e,

PLAYING AND BEZIQUE CARDS.
TOYS OF ALL KINDS,

I—LLUBTMTID CATALOGURS ORATIS AND BOST VEEKE.

GRANT BROTHERS,

HIGB STREET EXETER,
VICTORIA PARALE, TORQUAY.

6,
B1 TYY—RUA b IZED [NNI ) ORE K2 1770 b7 —A) IZLDIRE
Hi# : Cheltenham Looker-On, 6/7, p.3. Hil . Exeter and Plymouth Gazette, 12/5, 1873, p.4.
F1 18T34EICEITD NRI v My OIEEHK
61 7H 81 9 10 A 11 A 12 A =i
CL 4 4 5 4 4 4 0 25
CC 0 0 0 0 0 3 5 8
EPG 0 0 0 0 0 0 2 2
LES 0 0 0 0 0 0 2 2
Ll 0 0 0 0 0 0 4 4
&5 4 4 5 4 4 7 13 41

*CL: Cheltenham Looker-On, CC: Cheltenham Chronicle, ERG: Exeter and Plymouth Gazette,

LES: London Evening Standard, LI: Leicester Journal

#2

I8T3EICHITD [NKRI v by KT 2 FOBEN &

@ 7/23 Taunton Courier, and Western Advertiser, Somerset, p.7
@ 7/24 Bath Chronicle and Weekly Gazette, Somerset, p.2

® 7/26 Tamworth Herald, Staffordshire, p.2

@ 17/26 Alnwick Mercury, Northumberland, p.2

() 10/22 Western Daily Press, Bristol, p.2

Ik L, 1873 Al HEE TH & iR FE o R T
[RRIV PV ~OFERDPHRTEIZOIIRHTSET
HHN, TONDARITTXTHEUCAEE -7, B#EEIC
[h—=rbre =Yz e 7o Rz RZ L TRy
AP =] # (TH23 Hf, TH), [R=R-Z7n=2/L"
TRy 4= V—-HEy R K (TH24 B, 2.
[# LT —Z~FRIHE (TH 26 HfF.2H) . ZLTI7T
=y 7 e~w—F%=2U—] K (TH 2 HF, 2H) O4#KT
HYV, WTFNLFEET A2 HLUEOZ L THD, iFo

ke
0]
)
®
@
®

ReRENMIERTDLE, LTI/ D,

(XKML RT T Ry hbay 7| O [H7r—2AN)
YN R (W

DT — AR IRONAT DI A B O KEFE I %
KL, 2O —L41F TXRFIV M) EEEND,

ISR br) BBLR—HEICT VA TEDLT— A
Thod,

INRIV ) BEATHLEBTE D,

[XR 2 b iEY A Rside I2 & 57— 4 [(F— LK)
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ThD,

XK b v SRR IS8 545 1873 4E 6 H LIK:,
12 A F TIOREN B S - 3T 2 5 RIS E 3§,
FORL TV Y —=HRTA M IZEDHFT =/ b FAD 21K
(CLEONCC) IZ&EFLTRY, [XRIv by O0¥HE
WTOMAEIXELREMEZ 72BN D, 013, £
DX TRRPLAY 1874 FIZAD & —ET D,

(2) B4 EDLE LS

I8T4 4RI [N RI > by ICHDAIRENERH I L
B E U EEELD-ONREKI TH D,

FHINWTT LB, I8AEICRDE TAFNI U h]
WZBE9 B IR & fad U7 B o2k 22 i+ 5, —
EHTROELDREZBHLIZOIZ, 2788 — -7
YReTVSA-HTEYy I MTHY IREET TA-T
q4N—] L (7T TV THDH (NFRITRTH
A0 [E, HEMB6E), kB, VT b TTH—2)
W= RAZ B AL [0 F—TF4
AARN B IEEEHLTRY, 2 L5 66 ROIA
EEHL TV,

—ODDJETREOEDIEE#H LT eDn T ) —k
JA N THDH, FIKIZI9AS 12 AIZNTFCRILT =
VR FAD CLIZHRIDIREEZH L THEY, WAExHbHE
HERIIV 66 E/RD, 72720, VY —KRTUA b DA

HEOHLFIE TE A L3y, BXE#E—Em0~
—ATTRTOAREEEZH LTS, CClcffianik
JREDONEEZRTHDE, —HLTHWDDIE TR b
v % [ L\ New), R4 Out-door] 7 — 2 & LT
WHETH D, 72k, BEREONDOIE, AHEDEEND 3
FIv b, Zenlide—r - 745 v I (Lawn Racquets) |
EWVD =D EEA LTS, 9 ALED CLICE
FAIRETIE, TRARI by, RV LIEEVT A —A T
7> (Ladies’ Racquets) | EAMEZELELTWVLHATH
o ZHUT INRIV Ry BEERTOS—ATHDZ
LERRTELEBIC, HEHEN n—r 7y Y ] 2
VLD ERE L2 E 2R L CHEY ., EHICHET
D,

2B, FIOHFTIFRIZINEEN L hoTeDif [3—
VAL TAYV— KA N M (LLF, BDP) ThH D3,
[RIRIT RS 2 gl L 72 e 5 1T —2>Tld/e <, kD 35D
¥EThHoT, T PEE] (4/16 ~ 7/9 £ TEF 13 [H])
AV YF v Tzy bh-Fvy b (6/1 ~7/10 £Tqt
6ME), [HR—%F—X] (8/6 ~9/10 L Tat7[H) TH5,

iz, AV YF e v T2y b ¥y bl O
REETHDI~ 74— MBHALGHR LIz —L - Ty
I DJEENG6 H 12 B057H 13 B £ T 14 BB S
T, £ ThA—%—X] OREF, [XFI U by
IV b T—FxV— suavr—0RT 5%

%3 1STALEICBITA [RRI L by DRSS

1A 2 A 3 A 4 A 5 A 6 7 A 8 A 9 A 108 | 118 | 128 | &8
LJ 3 3
CcC 4 4 5 4 4 5 4 4 5 4 4 5 52
LES 1 3 1 7 1 9 22
GJ 3 4 4 2 2 4 23
TG 1 1
NC 4 4 11
BDP 1 3 17 12 5 2 40
WI 2 1 3 8
NE 5 1 6
EPG 7 40 19 4 21 5 96
Al 1 2 3
HLO 4 4
IWO 2 4 2 5 3 5 21
BCW 5 4 5 5 3 1 24
LSC 3 4 5 2 14
MP 13 6 19
WDP 7 24 25 56
FJ 1 2 3 1 7
WG 1 4 4 4 13
WT 1 4 2 7
EFP 3 3
CL 2 4 4 4 14
&t 8 4 9 35 69 90 66 72 51 24 8 11 447

*LI: Leicester Journal, CC: Cheltenham Chronicle, LES: London Evening Standard, GJ:. Grantham Journal, TG: The
Graphic, NC: Newcastle Courant, BDP: Birmingham Daily Post, W1. Wiltshire Independent, NE: Northern Echo, EPG:
Exeter and Plymouth Gazette Daily Telegrams (Exeter and Plymouth Gazette), AJ. Aberdeen Journal, HLO: Hastings and St
Leonards Observer, IWO: Isle of Wight Observer, BCW: Bath Chronicle and Weekly Gazette, LSC: Leamington Spa Courier,
MP: Morning Post, WDP: Western Daily Press, FI. Freeman's Journal, WG: Western Gazette, WT: Western Times, EFP:

Exeter Flying Post, CL: Cheltenham Looker-On.
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SEIENNELE ST, TRy pge) 13 R b
V1 & T LWARI v by s A —2A (The New Game of
Badminton) | L CEY, 512 AV UF . v
v h Xy M T 600D LEZATITOATNSANR
S RUE HILL, A=A TRBBEBRENS — A
HIpNER T T U RTITRA D) EOEERLEFTL LI,
TOEHIT, BT TNNRI v b 12T 58
EARH L7giix e < L b 22 UL R BB, —oD
BN R OIEN NS 2T 550 b H 0 . B E
WHREIXEBIZE N -T2 LTV I ETHRNVES S,

BB S LT, ARSI by 28 T Ln s —
2 (New Game) ]| THDZ EZHAR LTZIENE L Wi
B A DIF Y, HIZ IXRI Vv by b4 Dl z
HEMICH Tz, Elo, REREOLDIZ6 ANS 8 AL
DT THERLE -T2, ZHIE IR b 2 [RS4
THIT2D TEDF—AL] L L TRWIEGBSINZZ L E
B#E L CWE 9, 5A6 HMND [TAAF 4—r -« Py —F
A zETFsd TR-aV—) X IXRIV by o
Ve raylr—n747 7] LEL TV,

CROQUET.
BADMINTON. CRICKET.

| MANUFACTURERS,

A. WEBBER AND €O.,

4, WATERBEER-STREET, EXETER,

B3 TA-D 48— ICEDIRE
H# : Exeter and Plymouth Gazette Daily Telegrams, 4/25, 1874, p.1.
I — e l

mw e
CIBﬂQITET o

> 18a.
Bld”h-]ﬁhﬂﬂ th%ﬁi?it%g:!hh!hﬁnh'

]qﬂhlﬂﬂJHQMdhqlﬁﬂﬂ-l

BADMINTON. |

Fall Sets, 20s., s, 40u, 50n, 63a.
All the materials can
wmmmmm

PERAM:’BTTLA
Empiﬁ‘riﬂthlmm

Children, 5e.

be had separately.

TO
ﬂh,lh,ﬂh,udﬂh

Huﬁqtﬂuh--lqmﬁnﬂn.
Casn DiscounTt, 5 PER CENT.

GRANT BROT!
EXETER: 238, HIGH STREET.

TORQUAY : 6, ﬂmmmm 2

B4 4
L

(770~ TP =2
Exeter and Plymouth Gazette Dally Telegrams, 4/28, 1874, p.1.

YN
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(mmon m.m AND SPORTS.
:r‘{ EB mLLYWHITE y

=

£ondingg t _ . ¥ ‘
~-Aldre mm .a-; i Solugent.

m Arrows um.
mmmmmtmmm> Sohum

T :
LEEEN Yo i .‘.— — v
u&-‘gf@-'_- L"‘:ﬁ,‘:;‘b i SRR T ;";m" 5 p——
THE Rﬁ‘w

GANE OF BADMINTON; OR LAV monnrs.

..... h!nn, Itcm from 18s. 8d. o 98s.
mammhnwuamu-ma&hu 64, to 15s.

mnmmmma.-a.
m-“. m 1s. 8d m PACK.

M5 [VU—=FRTA b ICRDINE
tH#l : Cheltenham Chronicle, 3/31, 1874, p.1.

M6 [FTyia-TorR-Ho] ITLBRE

H i : Wiltshire Independent , 4/16, 1874, p.2.

Tne Gamo of *Badminton.”
EIY AL TIJ l.'.'ll.l.'H-JL'F}T

l{ COLLIE has :1]-41 got to hand & supply of

ithis |.a.-|-|r{lr|.rm1-.14:-.i.|-.-u:- which bus beeyme so pugnilar in |

Engisnd
I£X Fnion ?:ll‘.I."Z'l.L

L —

7 [R-=a3U—) ICkDRE
il Aberdeen Journal, 5/6, 1874, p.5.
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#£4 18TAFEIZBITD TRARIV by OJRET—E
e HT{EH PR 5 1] Bk
(A7 F K]
A+T-VJ—X L AKX — LJ 1/2,1/3 2
R-W—F 4% L AR — LJ 1/2 1
VA LK VU —KTA |k F b ccC 1/6-12/29 52
i F b FF A CL 9/19-12/26 14
Tx v &Y ny Ry LES 1/13 1
a—<vJ T TP—2R oy Ry LES 5/12, 6/30 2
NReF L A&Ty h—R ny Ry LES 6/12-8/27 15
21— FiE& =I N LES 8/25 1
E &7 AM&Y F—T L AR GJ 3/14-5/30 11
T oYL NP —L 7Z W A GJ 6/6-7/11 6
)T R T —7 VAV MN GJ 8/8-9/26 6
J AT T 9 ny Ry TG 3/28 1
J&H « N) Vv Za—h—A) NC 4/3-6/26 11
R T LPER N—=3 VU H A BDP 4/16-7/9 13
FVIF e T ey ke Fyy b IN—=3 U H A BDP 6/1-7/10 6
A—F—X IN—= U A BDP 8/6-9/10 7
Ty a &Y T4 R (T4 bv7) WI 4/16-7/23 8
F +E U4+ — NS =Nk (4T HIH) NE 4/21-5/2 6
AT g N— TR — EPG 4/25-6/19 40
T TR =¥ —, F—F— EPG 4/28-10/9 56
Ak T L~ h—F— WT 8/28-10/9 7
Ak Ty — h—F— EFP 9/2-9/16 3
v RT e T—H AR A AT 4T A HLO 5/9-5/30 4
C+Fyrrhm— 4 NG IWO 5/23-7/11 8
T —v &R T A T RR—F (R—Y<2x) IWO 8/1-10/31 13
DAVES NI R IRN— R BCW 4/2-7/23 18
IN— ZBEEE IN— 2 BCW 6/30-9/3 5
E+F:ajyusx IN— R BCW 12/17 1
AKX e T —F = —)f LIy by LSC 6/13-9/12 14
VA =IV NS MP 6/15-7/7 19
R-W-ELHA AR WDP 6/23-8/31 56
G- H-H%rJnAn H~t v k WG 7/24-10/23 13
(Ray b7 R)
R-=2V— TNT 4 — AJ 5/6, 8/5 2
VA e Fx v b TNT 4 — AJ 8/12 1
(7TA LT R)
Varyeua—Lr2R T FJ 6/29-8/29 6
oy U&Y R TY v FJ 12/19 1

NIV M oHEEZIRD D EFIT18TAFITIT 31 JE £
TEMULT, 1 RETRToORSFICET 20, # &b
187440 9 ALK, [NNKIv by EWH F—L2D4
MR EFLIZEOICARZADZEThD, REREKEEL T
B CcE0IE, BUFED THov—Xv ) £TIEEL
DEEWPNRIV b odk T —24) L LTERLTWE
ZETHD, LTEENH-T, ZOHETONRRI F o
BT, 7ayr— T—FxzV—, 7 U7y bW
L<BH LEzr—r - T=RLFEL LD 7R [BHIF— L4
(Out-door games) | D—272->7= LB 2 Ty,

TIXKIT 1874 AR H S N7 Fri e F O NE & FL T H
72V, ZOFOFMICERE SN TR by 1T
HE NP ONT RIS T IBRBICLAT,

FFTE3ASLAHIC [ X=X T TAV—-KAKN]
# (BAF., BDP) IcHiiasn/z ey RUDbORME] T
H5D, TOFRMFIFEILXT, NIV PATHONTHEHIR LT

BY ., BAFEOEMEED LTS ARBRIRNE &
o TWND,

(KO HE L, 77— [NRFIv bl B4y —X
VAT A RIALTH D Z L EROICHDORETH D, 7
2y =32 2 LIELL DM, AR hoTE T
L, NOEEZ ey r—RNETET X0 R 722FS (the
severer sciences) D — D> THDHLND L IR EINDHITH
., TR FE 572l -oT&7Z (slow) & DRFER
RTND, Zav b —nBANOE ZZELRBFE 7 =EIMNE N
HITZLITFEETHLIN, WOENEZIIWDEE, Zuy s
—I3HNROER Z 52 D12 ERV, A A—Tx— |
NEODRETARINTZTZDIZEIMEEND SR Vb
EL Wi, B EOMNEEEISE, 7 a vy s —o+6%
DIPR S EfilH A LT, EEEARI PAIANPAV T
TRy bRy IR — Lo TEZ B, ke
D7 — 2 (game of skill) ~& @O HNIZH DT, HWD
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THE NEW GAME OF BADMINTON IN INDIA

8. M RIBT 2T —A, NFIV V)
i : The Graphic, 4/25, 1874, p.13.

#F5 I8TAMEICEBITS RRI v o) T 2 EOBHEK—E
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o)
6)
0
8)
9)

3/31
4/11
4/11
4/11
4/11
4/11
4/25
5/4

5/26

10) 6/1
11) 6/2
12) 7/16
13) 7/20
14) 7/21
15) 7/26
16) 8/1
17) 8/4
18) 8/8
19) 8/24
20) 8/31
21)9/3
22)9/5
23)9/5
24)9/7
25)9/8
26)9/12
27)9/12
28) 9/19
29)9/21
30)9/21
31) 10/17 Pall Mall Gazette, London, p.7
32) 12/26 Preston Chronicle, Preston, p.5
33) 12/26 Lancaster Gazette, Lancashire p.8

Birmingham Daily Post , Birmingham, p.6

Buckingham Advertiser and Free Press, Buckinghamshire, p.2
Bury Free Press, Suffolk, p.6

Tamworth Herald, Staffordshire, p.2

Alnwick Mercury, Northumberland, p.2

Hemel Hempstead Gazette and West Herts Advertiser, Hertfordshire, p.2
The Graphic, London, p.5

Morning Post, London, p.4

London Evening Standard, London, p.2

Morning Post, London, p.4

Pall Mall Gazette, London, p.12

London Evening Standard, London, p.6

Dundee Courier, Angus (Scotland), p.3

Dundee Courier, Angus (Scotland), p.6

Reynolds's Newspaper, London, p.5

Hemel Hempstead Gazette and West Herts Advertiser, Hertfordshire, p.5
Bury and Norwich Post, Suffolk, p.8

Reading Mercury, Reading, p.4

Shetland Times, Shetland (Scotland), p.2

Morning Post, London, p.6

Yorkshire Post and Leeds Intelligencer, West Yorkshire, p.3

The Graphic, London, p.15

Sheffield Daily Telegraph, Sheffield, p.7

London Evening Standard, London, p.6

Bury and Norwich Post, Suffolk, p.8

Grantham Journal, Grantham, p.8

Reading Mercury, Reading, p.4

The Graphic, London, p.14

Sunderland Daily Echo and Shipping Gazette, Tyne and Wear, p.3
Yorkshire Post and Leeds Intelligencer, West Yorkshire, p.3
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B A RETITH45 (played between opposite sides), A.\>
DY A FIEIRIZIEON D3Ry M Lo THEI 6
TW5, Xy MIT LA V=2 AN OZEHE rushing & T
FFONRMLRTYToy Mbay 70RO ICHFEEIT
ZEEPTDDOIENL, EOHICE D b DT,

ZOREFINLSANIE, SNSRI D — LN
AT LOERFEERNTND, TO—21L, 20 [H
TN B IHA = TN—BRFR— L EORN] TH,
2o EREHGE W@ THLT LA TE52ET
D, T, N [Pz v LT g BRI
TEBF—LTHDHZ LIZHSIN TV,

Bz, FRFTIE. NI M OHERTHRENT
WHZEEBAL, By hobE EEBEE THML T
Lo BURROWOIX, bo&bmikeH Ay Modr—n
Ty I BFNTND LD TH D, ZORET, KET
FIER e — VIR EN TW o7 b OO, AKR—Y
PiCHL [V Y —ARTA R A 18734 11 AIZ CL IZH#k
LIRS TH BB LI L—ILc oW CRt#i LT
DN ZFOZELZHFLTWEDOTHA D, L—/MIZHONTI,
CIZ 1873410 A 18 HAF D 7 4 —/ K] 38z A » K
Dv L =KV AT T TV — L fg#k & h T
W2, I8TAHEDIREIZ LD &, X=XV T LD AR —
VHETHHEL T A — IR 6 HICHLL— LV EHRL TR
D, BY RVOAR—=YETHH 7 L~—bRIC A [
IV hor—ZENMToHL, ELTONZTLATD
] LT ATy NEHBIL, 62V 7 THRGE
THEOEEZ B LTS (X9 b 2R,

FFFIIHERZICZ DM <2 TND,

CHr 7 — L DN — L E MBS T R e STl b9,
BOMANTIBZOLLEENLLEZDO LD I LI

#5275 (2016)

By7eiEE), = L CHME L LtEolihzIc & > Ttz %
FNTEH5, ZhTilieTsZdicL L), NRIV

FAIA Y RTIEHT TIZO L X ICARBEL 2o T
Do)

NRIVPUREET MHi7—4) ELTEESNED
EIET TSR LI NE CTHRER L2, 207 — A0 5
FHA Y RCRERAIITOR WD E 2T H I Uolx
FEEL T e hroTe, —HEHELOVRBEIT>TNDHD
. 4A 2 A [7 o774y 7] BoGETHY, &
4 T4V R8BI RI by —2 (The Game
of Badminton in India) | T&H 7=,

ZORFOFHTSENLONTWLOL UDE 7 vy s

— LD TH D,
(M RTHZayr—RNTonY R RRKI v bzt -
bbb, WD EZATARI Y FrOBEbL X SR
GUNDOZ EEM Z E1ER, BVBEEIHELIZOD
W B E ATV D, |

6 H2HMD [~vAn - HEy M i sni-&
FFO—HTHREY A FORRIV b & [ZaYy
=D NKEG T —AD—2] LT HEERHY ., v
KIYv hrofidatsrsay r—oRBE2HEHIT7EH
WX I8T4A4E3 AN 6 AT TEL A,

e xiE AR AN [RyFrH AT KT 7 X
AP =T R 7V—TFLR]# RNyuXoHLi7)
OFLFEIL, RFVEFREODRN [Ty r—>RoF b7
W oiExtL, i —A) THD INFI U o) i
TORLAR LN, ZThdxy hOBHICLA2bDET 5
NERDOFLFEZE I L TEBY, 2 e R CAROGEFILIRH
DIRY =T V=T VLA] &, [Z LT =R ~FILR]
M7=y e~w—F2 =] K [~AILANLAT v R

TEAL—ILZEMTEL0E LR, 5L LT HEY R TRz A e nN—=Y T RU7 AP —]
U BVBTROH T2 L, Ft8 O] AT Y [ hEfHsh s
I'LAYED EVERYWHERE.

be played upon

50 AG!N‘I‘

BADMINTON.

The NEW and mont Intereating GAME of tho Sesson.
tho smallest Iawn or ground.
CROQUET, BOWLINMBBEX BOWLS, CRICKET

¥OR SAVERYS CRooUeT

THE ORIGINAL: CIVED Nt 1 % BW ETREET.

W. AND F, C. MOUNTFORT, PROPRIETORS,
The WONDERFUL SINGING BIRD to bo SEEN GRATIS. 113

o,

AND

From 18a,

X 9 a.
High

ULES for the N

kK

AV I y=y b Fry b (WandF C. Mountfort) (T X
: Birmingham Daily Post , 6/1, 1874, p.7.

iew Game of BADMINTON, just
Prilliabied by W, and B. (: MOUNUIFORT, Font urv&l =5

YIS

X 9b.

[ - ZT‘)/ﬂ‘il/ /'73:/}\ ﬂ?'\?/f* (W. and F. C. Mountfort) {

RYINCY

: Birmingham Daily Post, 6/12, 1874, p.1.
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NEW PATENT GAME

SPHAIRISTIKE,
O LAWN TENNIS.
Sotx Acaxvs, :
Mewrs. FRENCH and 00, &4, Churtou-street, London, 5.,
PRICE, FIVE GUINEAS,
A Remittance to sccompany each Order,

—_—

K10 7T RAp2 LB AT 74 VAT 477 OJRE
R Sheﬁ‘ieldDally Telegraph, 4/25, 1874, p.1.

JPHAIRISTIKE, or LAWN TENNIS,

The best zame bro I.:'Ltwltli - Baole Agenta,
Messrs, FREENCH and CO., #6, E‘huﬂmm AW,
An illustrated book of the game sent on receipt of six stamps.

JAPHAIRISTIEE LAWK
by HLALY Letters Patent. “To be MTEEHIE'

irom
F CH aod Cu., 48, Lhy Fimlico. Prics of box, @
raneaining conrt, with bats and ‘n'lh. i extes clzed,
with press, and more bats and balls, 10 A remittance
must accompany o wch onder.

| P ADMINTON, LAWN TENNIS, qum
| aud every kucwn Glm-t.clt.‘uhul
EE!:!I.IL!I:-.u."" New Bond.street. of the

rulised Iﬂ.'r Cremer's bro-
byl toy: What 1¢ l:.mll.ﬂu-itn!!'.!;ll,'
rl.rnu-:N.

F-l-l

B 11, 177 Ape 7 V~—X] X BIRE
Hi il MormngPost 6/15, 1874, p. 11

e NEW G-AMES.

————— A A A~

RO YAI LE TTLRS PA TEA\ T

SPHAIRISTIKE, OR LAWN "TENNIS.

JAIIDNIII!‘E‘@N, 2 ILAIDA.I@’ MCG}WRM.

Prices from 18s. 6d. to £6 Sumds and Cross Bars for IN-DoOR BADMINTON
7s. 6d. to 15s. Lawn Tennis or Badminton Racquets from 3s. 6d. to 42s. per
Pair. Loaded and other SmurrLECOCKS and Barus from 2d. to 28, 6d. each.

AININI NSNS NI NSNS NI~

JAMES LILLYWHITE,
8, QUEEN'S CIRCUS, CHELTENHAM.

P12, TUY—FKRTA M IZLDIEE
Hi# : Cheltenham Looker-On, 9/19, 1874, p. 1.
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VN

I8TAEDK DY FTIZIEn—r T =2 NI b,
ZLTHEHAMBRATLAZr— ) 7 Z2FH L0RITE LT
WA AIENR SN (MP, 8/31, p.6 ; PC, 12/26, p.5; LC,
12/26, p.8), SRV hrdko—r - F=2AR0biEdtf
LTWekk T bR S5, Lizhi- T, 1874 D ExE
T, EEAEICBWNT INRIV MR Z e v r—|2
> Tbotz) LIEFEFAT. m—r - F=20 [ERM
RIREE] L7 D) L ORI 72 2 ORETITER A B
HHDTERNSTEAS (K10~ 12 25H), LT
Zy TOEIZARRIV hrte—y s T2 AREE LS
"lREfe TRV — 4 OB E LT -2 i3 FEFEE-
LD, ZOXEEHERITF—20 ik, [k
DOBM), NEFHEZ] ZhHY, ZOHRIITEETOL Uy
—IEBNDOEIIRR 0 & B ORI 72 EARTEE 3
Holmb Wz D, FTEANARIV AT, DT 1ELE RN
Z. A= T S AR OB Le g 17 T — A
otz ko,

SEXH

Bernard Adams, The Badminton Story, 1980, British
Broadcasting Corporation.

Jean-Yves Guillain, Badminton: An Illustrated History, 2004,
Publibook.

Richard Holt, Sport and the British : A Modern History, 1989,
Clarendon Press.

Pamela Horn, Pleasure & Pastimes in Victorian Britain, 1999,
Sutton Publishing.

Mike Huggins, The Victorians and Sport, 2004, Bloomsbury.

D. M. C. Prichard, The History of Croquet, 1981, Cassell.

Nicky Smith, Queen of Games: The History of Croquet, 1991,
Trafalgar Square.

Helen Walker, Lawn Tennis, in Tony Mason (ed.), Sport in
Britain: A Social History, 1989, Cambridge University Press,
pp.245-275.

Mary Ann Wingfield, Sport and the Artist: Ball Games, 1988,
Antique Collectors Club Ltd.

BT — £ ESATEDL [3 R X b o DELIZ 5] 2010 4R,
HANRI Vb AR,

B OmE. B OH oA RI S hror—Hr—
JVAZBET D5 : 1893 4D /N K X o b U adR ST LA
ICB RS NIV — VORI [HfE e+ RFAc 2] 15,
1995 4, 15 ~ 36 H,

W AmE AR O ORERIZEET 5 B,
P e RAr 2] 4. 2010 42, 11~ 17 H,

FRE ISR [MEARE T Ry MUEKREHRO0 D Z
LERB/ET T LSO 2] 1991 4E KIEFHFIE,

SEEPIE S AREE R THo AR — Y K] 1987 4, K&
N

gt B [ERE OFEAE : NEZBREAR—Y % T 500
2015 4, - fLAL,

WFFEALEE 355275 (2016)

R N9 il s T 287 —A [NFI v b
DFEE & RIZ BT DS« 18T3 AR DB AT DN T,
[ BIREFSF5EEH] 20, 2016 4, 48 ~ 53 H,

The British Newspaper Archive http://www.britishnewspaperarchive.
co.uk/
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Reading NATSUME Soseki's personal letters to MASAOKA Shiki

Soseki on adolescence:

RNV ENRRYE DS O WHIENFO M IROERR 0T LRUOONESR
NE<ES <HNEROIVUQHOPMREICNIRT BRI O Y 5 LR ERIe°
FWZ QM S K0 LM THE O HN 00 1 I N BRI RO P40
St i L 20T iV SEIC Q EEH VI LR OHER O 2 RiR Ve’
BLOEHVL ( VEEUECQUOVER VD Tmiry v M) SEN BN
BEREVEHRE S ORERMNE )OURCQ 07 #yd T84 BENVERZN
D RRELCEBVEEPCR 1<CHESE VR 0HK ( QEBICHeLOR
i 2 N B VENOEREN R O<LXRERO BENS<LSERY HK| v IF
) HERPCHRRERE DI RWES” ERY <HU R0 Q) 2 b s M
0% BEE [EEQ <) a0 <L o) T&NIKEA LN ANKm
0NN A< 048 O 4J°

HQU

WRNVEENRUQMIEQ LR RO Vv U ENRAKE DS O JHIE 1 #y
SN FDN LR NSOOECENQ<ES <HNEF ORI NR 4=~8.0
SO QBEWER OO U0 QR KHEEQ B 810°

BEUERmEESSE MEit] (KESH) Wil WO BEE Ve W [miE]
N3 YR &OME QW) WHLSYBINEG VN REBENEBIROLB4Q
2Ol O X H G- o AQHE 20" WRWSNEWEINWSORIEZRE LIS 20°
AU DPTLL | EOROGREN] (O2K) & MNERSOH|] VOVENR]QY
A7 LREOIBEIENT [E® | ROEEKWE O] 1) AUNKEE -0 O 2491k
HEUER WRY M0 &odic 2408 0 ) VT | 0l R ROV &
N TEQENIEEVEIY LA BEVNL S DML | IBRE QO Y EHEHY L8
v QN WAE & SR MERNO A OF M DR M DR O S 040 Q0| AU XA°
M ELVLVOEREKGEER (EERGL) PQUIVUONOR WREHL
LM O WIS RV Z00R7 V2 LR N m Ay  BIEI 1 4058103 10nn®

N0 LR BERK QBB KB 0L QL H&S LR LB a0 NEORS
R AL50 R AR Q FAENR IXEK AU 2000 Q V4910°  IRMIE N o0 iip Q BEIR 4R
WSOMLL O WORIAEE (HN-NIWRL Y BRRERUIOQRELN)’
KAFEH Y ORICEE (RELOFT KLU0 QHIE)” T4V QFIRE T
PR ORIM VO v QEHE BN QIR Q KIPFIL ) DO v Q TS W
SR KALLRFIN L Y S0 M L8 L0

s ] 7 1o 2 M EE O <@mo ) VG RERSKEHENE L #N- L H” B
KA 53 0 4 VBV ORI QEENBE TN LBV Ls” BURE RV
LERVOHOH I QmMER ORIV OV LR 0B e R may Q FHW TN

_93.



~

Sin ave &= LRI (IS

EIRK S S HER e V40" ERREREIWSONIK O PER WY 200t
FE< QEEF R0 VO REEE S BB V0 VEID U (&) TRV
FRVER T@E] VO XIPSEWR D0 0 &0V 0L JORESNES R
| LRk [EE] (1 111 8 lmik) K #@RRES X OV 0057
M AKI R BEEERRR AN DR SNRERELNK (@)
HOH O LWL UEL e VNEEDS L 00 RY JoEERERILN
faE Q) (| RKOME) v lam&) (1100 | i) #LERRK S ichh
FENLTXEN TEFERHE) (| KK [HRE) RE0°

HuL

AHEHON KEPVBIOUHMLKIOMPUVE O LHERER SHPFEV-
PR ENEY O NIEEEE SONHH S SEPIRNRT WORERNTKO
HR O LI IHrER” & OV SRR | RV EH (K O LEE S <8 Mib ek’
WS ONEEQHY 1240 WU NELMHRUSKIERE L <88
RV DR R ERB Y EEE NIV OVIEL LR frsk B miEHRE SRt
SESERVENH L WOV [aH] SIOPVRHOULSTE 0 W°

B SELBasRE( ] RFHO-) #E#s (| fRES-) H8T T K KHR-)’
BR#HKE (| RV —) OOLERKREIV FEHEEUEV 5107 023
EQHELOS 240 KWEL W LRI LON QLW BESHQIVESVINL®

o~

(m) XEHBEKE TER) (DREIXIEKK | < [HRER - EHEHE  ERieRR]
EEZEY ®=#I)

() K=HK 47 4 (=) UED?

(o) SHE| [RANRE MIFCEENRV] (nZmead&#H" 1101 0)

() BLEERE TERE] (BLXEHEPO MNEIrR - RS H#®] BRE
FHEHIER)

Hi3geXiE (KXUBHTUIRSWS)
HECGK AR T2 00 pilhE  RHEH [MR]) (| RRE” wa® )

HERE REXEVEN] — - =7 (| RKH oEEHE)
E RS IMNRANSK HEHIFVEW] (1 KR #HXHAR)

HERE - EX8 - RERE [KORTVL00vXIFCE] (1 RXR™ HXHR)
# | 2 e k&) oK) (1 /< R&EHIR)
SELLTOEE S REVEOOUENFNLSTeamEoRE] (1 fPBF=E)
ERks [@RcInEy #RCOKENCER] (| RRRT KIEKIFHEW)

iR WRVSHE SN KA W HESK IR HER [ 400V X IhE RS [tnR]]
(1 RRE" Huadl) NROW

RQTED R R HRE S E IR YEREY (O Ee ) RolE TR
CRIFVEM] LEGTHCIEN P VN KIENSH « Y128 V" 1) QLB
AR O WK Q 314 sV O WE L RKWES v 0 LW BleQunE N I s
BREE DD’

-99.



#5275 (2016)

WFFEACE

AL

RETHES

38

QIR WER (&= VOPE O LU QREEHA " v &0e°
ELREZ)VEIONCEDBFIENEOSM L LL° DR ERGEER ES
MR SVORZBRERSWE O WIS MK OVvE LR UINR BRKEN
DHEEZ ( TUEKVHBERIC] B9800 500 UMK ¢ REO W 20° JA
NEERR SR O LT S0 BRSBTS #) La0n)
NV ORHOSEREGREENEANUQ RN

{3507 MK ST QIB N HQUHHE ) g R R SINIK O WU QELE O
LT DL WY #Hil MB®<] N IEokinge) (KETE) vio
ERHG TEHEeX) (Ef) KREEMNCER] (REEKE) V5 O NSOUERL
NREELAR OV THE] SHVORKBRS SR O 4L°

ek B N R RE K REHE @i v EEEN 4 @EFO fhE
B0 BEELZE (| PN BELRNIEIZNOHER (DM QHm) »
HEWERFOMIPERH M ORL” ENE IREDTERLSBEOUNS Vg9
EBERNQORLLQNS) VA nEE IEIR| Q | BRARMSV 0% SRES
TR HEXKEQHEE VL OV 20°

g S =4

ek ) VLT RE IR HEG PR RS FE O VESRI NN O LUK &'

B BRI ERP L L° SHERFE P HH S O UEE | RO1ERE
L) Nm K Q H RS E I E R RS R E W K e A ik RE
AWM BRI QR ER L A8 O WX IHE AL Q42 IR A o
MO WEIeER RNV R’ OKIHPEREE < 00° R I
oS 2 O LR IR Q M RRREFHH UL U 0 Eirg-22 oSt
HOBQWEAELD REMHEHEL LSS L0000 L0 g BREEKUR
TR PHREOS S0°

WP ED ZOQEGHPE K ( 1oV v D BIENTIHR OV Eao4
VvOORENE L 0 TmEes]) VIS e O SRR @B AU
WO 0% WOKE XL WA IUDY RBROWK K
EREHARREURUEN SOBEVEE0R K8 5° B0V ESK O
$° FEOMHE MU L LR OL°

QWO RIBES 0D O WK D UEC Q 800 R R QIIKAREH (B
20 QKL VP UEIBNSANOR RN QIMIE I 50.&30 M B R
WO RIS [IKEK ] VEF QBT 0 N B QIS K ( TV 1B
MRS OS Y TEME] VKR0S @27 S (KPR QO7 30y

1R OB W D RGBT VER IV QLB L& 1171
QEMY EONULNEHGHMSHEEMY O v’ RR FHHEE QN
QEMNIOVLL RS NP DG Hoil LV aQN WUERUIV
WL 4T O L MR N NNV O R%s” BEUEDESY AL 1y
0L QNI QKU DNV RV UMDY 1) QENEmE TV L QIR (¢
T ELE L Q0 R LS L8 P & 0 U Ovea B Eh-0OBv &4 O °
P& RHAE” 1 QERRR<LQELVET O S0 Wi Mi-E oy
SOQBEMPELVL OV D N80 EIHER<SE L WEHA~ e
SERNMEEKQH L 1 VUVE O WER RPN DRI TG NS {5y
By otHiRSE O AVIPRORNTE ON® SHEKIODK L ONE Q
MU CEOGHROQHVEIRIPORLC

AVHUEFRBREHOEY BR0R" oML | My ORREQH-RIKIE SR H&
BEESNW ST |- B W MR O W RIKRT | 8 Z o | - KR (&)
Q MTEDVHE O L) VI BEEHES2Q 00 LS IO
2° (@) NuOVEOVinEBESs T#IE] LR 04W°

RN PHRm” Et B N8I UM<0 D80 TeRE) She”
NKEAHOW ] @I M=) DHESRO W 200 THEMERI< QE L WK
CQEENIRKQL L AU Ve () BEHE CEHES<EPLSC°

SEWECPHRNBAIL S (&) T & & M ibig ) 0 K m 5 348
VST SRR [REEE] M0 WK VRER0 VKO0 SFE T
Y] PEVORERKSHoNELORY S0°

R 00 LV EH<QERVANBQEEN L o8 0% | e E” &
QA ELS” BEORED Y PREVEREe VLSO LU
TR P RE QIR M .0 Z U i Q ATV E O R N7
DELONMNNVEQOMVROVICREZB SR 0L iR D401
FH<EVEHQNHO OMVRLASN ONNEOXLUTWEB LML gUY ok
ENENOSVERWSOREV L O BEEQVER OV I EKLFH<L Y
R FWOLLUT DV @l 4° N\ THE - BOT LMY
HOVERNLEN NHQERT 2 04 | BEAULDURR L2 O
& UVOWPE QS ERE RMEHNE O VO FE(EQ
R0 B<QER WORMUERK O 2 0<L 4 WREZ Z0 B4 Q17
HE1MEE O 0 M IF A O——48487 DT &I AUl B8 5° WE7 QA
WOOREMNR LY EOINBR OO

_91 -



39

Sin ave &= LRI (IS

WEHESE EREL MER] (RENR) ot HEe EEr MRS
LHEIRNKS MERE] V2N ORI QT emEEHEX I S EK VRS
S0V RERQES L0 BENVQR T Mk MEdH) MERDE] Vi 0
JIHE SRR DT B Q1 0 v Bl v SRR AU O Wl O 0

| R BR-2fEENE90 UNSRR ZEXIKCBETLELOE L KERE-
ATV O S Q <HWHDOH AU 0% WOVREEEE (| fE2) X -
NEQHMII 0K NEKE KERQEEf v eBEEVvU2N RS T2
ErEK ) SEpNEOSN B IHELE <V ERE WX IE I N XiT
27 U0 MBI EE.L X IRURIZ 048 O W 290°

AR EREERIE Ty (| RIIY) K| Ko BEOH%sNIINiReY
400 B PmUBHHER BY | | mUIKIFERECE (BRYE IKIBNLE
L0V N) MEHEWSUER BEZOHUe MR QIR O | ERRM
2ALPQ) WK K [em) NVEIQUESREMNIAE O VERVOIXKYEL
o0 BETKERORE | KE<mMED | BrivEs OoHREESIL
TR WO VIRQE S P HIRKQER-UQ I VL 0 4J°

HZOR AR OREROEE! [P (| R <m” SMQ MEEOm) EERE
EREFHBHEHOLL SRDEQ!+mE ELIORYRERC®

L5 B QEEDEER i (| RKD) NIKILOIrkEFCEM O EER
HvHERWRT WO HUER | R (1100) fmNIOEROQNE- ki
MR BZRHEOSVINNEMOES) Udgy BREEOHLR{OBREN LD
SE+HEFEL O UL RAONOFLRENEEVEDEVS | EVER LI
HNREGoOQAVERSHEESR SECENEINOWH OV 0 Q NBRERKL9Q
2R0° [HOR SOEmE QR BLERECHE VIO P24 2 &0 024
AMDOSEE | QiIER M 07 Hh oD QR 80°

imk T ek S 240

BEZRIONES VKDY SRARKEKSKPELE} WERMENIOE |1 L
BOMIA™IrF D RE L OZONIKS” #R1 HES KRN <F o L°

RERE ] | & (| <PL) SCOHMHEESNIENHM SN XBORKOK
IR URCHE 7 4000° B8 12 B O LBEHF KU <R BHEHIRKE
MBI CEEEERTULL VN SSIERE | F4H0L00° &Y THEEH
B YRIM RO e- ik iy (| <P<L— 1 R1I° B KEEn=H4y) &7
ERE | OKHEHEK SRS XIFEEY REBEK] VDU XEREERK - ke
(| KP=Z— 1 RINEFE° EEEHMS KEIE S EHYR) OREFHY O LR &
OB B O WBIK S m &b NIEL O FOUIK O VIR HEEHIM KRG (B

KPR QCERS | O) ULt ouU»Q Q" BENNE (1 20O0)
ZHbAa0° WO B IERIE QHHIEH - BRI K Q MBI ¢ 027 BN
B (1RO Bk WEEBEQRKNEE VL QORELCRIT Vs SHE
HORHEWINC® HEZR [BE] WERKOUBESTREIOY MNiIirek| Qv
BRSO ELrEZ) (RE] BEEO-H) ROKEHBHES ME NN SOL
LREVOVREL OO0 °

MELKREZ)] VIoZBREDSSLR EED KPP COE FOUEEE e (D
BRELR) VHECENWE OV I L® WO OHER NELRE ) NEoIms
b 20

SEQENOELOK OV WITTQENE (| ( VESOQRNES B
VEPEL S0 WO QEIEH QRIL MR EROE ¥ WE
O VDB R AL B VL BRI O MRR2CLEI TN LT
WO IR G LR 1 P B R U E O VED® LT 01 oL’
SRR HER B A BIKA RV OEV0° [£i] K%
BHIE A O O V& 0—— EBEASERTKE | RENO VBN WE
SORSLELBMICQEBRENER OIS QR BAL ORI
b B NEER O v B8 L H 600 LI Q #Hi s
RESMY $ROKEQEEVEEY | BraAs” EHULLLmUEY W
R Q AIDFHEIRD810° N\ KA E N T 40 00" Wi L OHTRE
S%E0° (M EONEBSMEEIeON WOV miEQ L KE
W LS A R0 L2 A VWS | O Pai0° IO &
QImEL HE QDRSS O #HITNE A BDO B0 5 © Bk
S OB R QHIME S Q BIE FROELSI0 MO HIMQEL
B K BEUER 20808001 [FiE] (RE) b)

§its @K EENEN  rE e AU BEO QST QL0848 LR HERY
FELRE X MY O L BEER R0 VR OIPER ST () ujpamiE | R
DY OHE O R0 L

W ELRONES QME-KEZ R0 IXBERS QS LENI oL LR e
() DIE=W TEKVE VL = V0) Vilbe (BKavhmadss” B gk 5
QINMES QKEL SR HQWUE 1V QmE B L)° e | Ry’
MEZR TEQWERWEE) dU [ A0 AUPIEE OV 2507 TR
TERC] VIOKRLDE LML QULRN LWL L MBS BRNKE
Ha)” SRV QIERINELQL O P NN Y AN ALLHEIEN & 404 Y LIV U 4810°
HECHERTE < QEN B OV E O WINE= 0 MR Wb QUOmEHR SR OB U By

-90 -



#5275 (2016)

WFFEACE

AL

RETHES

40

BENEKLRVES
BN v LS
ROFNFNVTS

L A0 Q IR 2 &
QRIS ERIED
BOESVPE08VvE
PR M P KD 0

2QEQE R

s VIR L 1
RPN A E R
Rk o g g

DA S YU D AT i b
Kv2EWEVE
s BR Avldmm 2

EIRRAL A0 N PRI R

R4 EEQRIMEN
KORSO<L&0p

N LU0 mQ
AR QD OME ST OMN

RO R UNLR DR

BH o R 2

BRI K SR AQHER
BECOXVENLR (o (W 1E)

MDY VE 18408 v ) EERIEVLS"(Rg) T MIENENV] D
SOV RQEHEEMUMUKIOW] LW 0L MRED [OQ{E) VERULWLD
SHREFEOP0Q DVt o) v IEECRME) WHINW L0 (Rg) &7
BIKGROVY RO RUNBR] QI O 0 ° TovL O Wi ENEm
S+ [Xfbas)] (WO L UEEOmE” & BoRRNE L L 4°

AN TOQEQEEYE ) ViR EE M) (el KER -
[1]) € MHRiEEgSI) & VR oW M) (JuR4ts B&1-9)

St TRKNHRM Qdvlr ] MR LIVmEWSIVARS” BENEO QLN O 0%
A O PSS BUELORCPR R HQUR Ell | Bav#ER OV

B +RESE @S0 (0L SORIECHIERSRUVED | &1
RO O EOHHEE W) (COVRSWVREARDUG oBIKE O {1
SO HL S LR EWETEKIK (KO VOREROK<EHLH W
WEGE THIPR] LEP L PRNES VUL OUSRESHKR | S&YS

WOVERCR| O | | BRmEUSl IER | HONBRESEN SDVEDY
K] Ve EECHIMOXIERERWS EXEEE | | #FEC o] (BE
1) P TRESR(HBLYVECY BEviU 8| RROESCHVSHK
O+ 5 SN S R LRI EEL E 0B OF R O 1) QEHES FRMQ £ L2408
N MUERSELUNOQEBNHVIERRQVEN PSS T [HER B NN
MEDEOOCERESS] SIIET S O 42° BEOROL LN QT BT °
WO HNROCSTERRNPSEROROE O IEQ RN VPHIS W 500° #in
MU0 eI oE SNYs THIERLRM MHERSEUIN s 0 L°

gz ugmMeveX

KUK Lo TE] WIBEKFORENEN DT #abv QEF YRRy [LQ81{E)
A O S0 USKOIANe” B NI WHI S W A Q0B VR
ENOEQI mMEN T W00V il S a4 ) QD HW L [
EBERLw) vio TE] MO oo e 2 4 Vm WO XSS x0n”
ZREN IR R KRk olh) MR IV I-ENEIS N [
4] Qa0 TERE) VRV RS BIR mapsy $# R—EIC—E# MO0 ik T
SMFENE 2 220007 s L O WEBENHUEKE N 40 Qv T | 23
SEARE O 2 44000 J U B KT 4088 2 1m0 V7 M O Qe 1
NEEORLN | KEE R@ R USERFOREVVIEE (EL 0 LSV
A0 °

BRI OVESUERON O SRERIIERK N KGRSO 250°
Hrg TRE) MEUNEREY I MELENEEOUKOE BENNEQ I mNE
MO - & EFZEORKV OV KR FEUIKC® KERH(m A0 Ph
[ mM&DWIERY O VES (@R AeRT VORIMUIKO WEER
(1 RNE) SHEHPI IENREE L EBNV0VY IEE] SoBHTIT 0
SINEP AR O 42 QN0

B OSEENE CHIERFVEE O VY HIRP WOV EROSESEELED’

Al

-19-



41

Sin ave &= LRI (IS

QAP W S0 MES BIERWESOIEEV A" ZMER NV O W TH
=] &He°

Wi (R B IECBiwRc) b IR So (ks @ie MEZ) Qi
UHUSE OV O8N QU000 TRE) S8 (T8 e
VEEY [EEEQ LA 0L O] [HEQR S 280U 080) Q48 LI
FELYEL OV LU DG WR TRE Mo0TE [EmQielx
DE | v THESYRCAROm| RELZW ISR’ 1R M) ZERS T O
AR VEE N TRMEEQHE S ) NIEON<HA M) NI W0 L0 VELL 210°
i 25 T<H LR 48040 Hplelr L) RPVNKIR ¢ T<HOK]
Q40 THER] NHOFTS OO O VR O 200 se° 4507 1JQ
FEUHEWEOY L oXEE D IRELQERP L] @ VbaeR” EHQES
TR B VIO N 2 N D 0 e = B Q TE AT Q INIE U B 0 B 1 48 &0
H (QR) WEEHVQ <UD WP BEN | RN Y O PR
SECHE=ZNERY I<KHQHe) S LoWREDOW L VNERR HREYY
HALORL RS 0R | §iE ZELCFNY K4 RE¥LURBRICQWE
DO S IR SN0 SEERKQOEEVRE ST S QRSP ENEQ S
JE ) VIFE RS N Q < R0°

FEET e 34

B VIRERESEREHE (| <P1))" fEXEREL (REC ok R=1E1
) NHMo HREALECUKE HIE EHRVRSLIRVESOL B
(1) REVRVUSUHKD ERCHIZKLFE D LR OOKESHKE
SHRKNES B O BEMEIMERKE L <" MEKZE | (| <'EH-
| RIP) ROBLWNDL E EHFLEERRWER O VYT KEREL LR
KL OFE VL0 WONR [ | m #iR [XIE] SERUNR LY K
LRIPKOEE O P REOENT B RENIM (fEH 2 HLe P8 0 4°

EZ QSN 0L # | IQ [EEEREZCIHEY— MHKE] v 0
bl GEEEHILT BREH-R) R~ L7 BEOLROWHRSEEYS | B
EE0°

BERE (| XRK) 1HE

RIED HKFEREVOPSONEE FEEE ) XU EReT
R | m (&) | PERERE® #Z ROVHYUERUL0’

Rm | fm (H) —110m (m) &K (B VKL% (ML
S1)° OB RUEHVEERSK(EHE) S | MUR O L U2QVEIL Se°

Hem (1 Om) RE" KKK VHUNEE | O%S Q HLRKQ M HNR0°
O Em (H) FAERINE [CEEHA—EKIHEQIE] VEKR D™ INE
[E—NE=0E] Ol | BirvEQ | maWK02° [H¥] By I{ -
DA KA T Y] QEFEVER JEERIE N YK

| OmI|Em (m) BN 1ANQUQRKKIEQEIRISNY WP

| Omi] | @ Qim0 - H =N ( W ERER I IENG°

[ mPm (H) SHERECKEZEI 100 (° s | E°

[ <o (m) SiEdsZo(EniRO°

IR E-2L8vABEE ] HE (REQNIER | 110#E) QXERI-EZM
1D A

RENOE (1 XRP) 114

VK [mEfe— | mBR] HEREM (MEERKY) LIELQ QIETERY10°
I HE N TE TR BTG Q RS MR ERRF L BUEERR S
400

Pt ] m (m)  ifEE M) HEMKIBO e UL | ReBEKIIE [
B —R O WIRIEEE A O VTR USR] 4o N1+ QHE W e°
(i [ Km (H) HEE<LO FRIVERRLUECEZONR HNEQWw M#
HOE) (EEEs) KMo’

Pm|m (K) REUVESHRE HEOXHE+F R v oy
MR © 42°

Bz ] SEENOE Imipk) MHER) WKL PHERIEW | &Y
D NTHE S ORQINE 1V Q° Do v -28 MR | VB E L2 WK QI
RS MUELVUNGLORRELY 20 Bzl NER| L oiiIEE Raid O 4
S K Q B S MU PIELIQHENEK O 20 (FXhes] B8 [V | miby [
LRl BENNEImR)° " TSRO Bus ) (KE M) RE MR
) Ran-8) SmEE MpE R ofD | B<LONEXKO 20’

LoEQRE DI NEILT O 20%" VA& THIE ] QD iz QRS
AVLOQBERMS | F 01 n0 L a8e°

Wiy LoBQIE Q8 REV-IEN L0220\ -2 QEAO0L S VN HUD D&
NEU0KS) AV ORDBEYV DS LS HEQa MMUD &N Q4
A EEEQ INI-VIZ R (L R) HEH-HZ VIO S TR LDL KB L0802 %
QI (AR) VENAVSHETH UL L QI A S0

WS DR AVRDL D

- 18-



#5275 (2016)

WFFEACE

AL

RETHES

42

Y HHE R OEIR IR HR KER S O WL ) PRI L ER O ERE
EE S LS LSRR I e°

@ EIERY (| IV -1 RO HEFEEKR IREOHML® KUBEKER
CHRED MEO<E] (| KLRED° 8401 HERE®

® HEREM (¥XR)

® EERHEE (| V=1 K1Y - mEEKEr (| KPE- ] RER) u»l
HIEm® BENPE (| XR) SEREH LIS RINEGHIE QO HE
I CELP0RT | E05 A L E B O

® KEIENM (1L -1R110) =<X° BEHKSHML® KQE

@ JOiE (| XIR1-1 RN =<° PHEKSHM L KuLHIER’

@ XBKIIE (|XIRZ-] RIK) BRLEK HRKINEHPSS

@ EXKE (|ROI—-1RIH) < KEXSHML®

HEVHSOUHHRE 04 HUSTVHD 810 5 BRAUKIEL0 R
DURHLEUEA LU OO HVER 0 MEB UL HERM (] KD | —
R S NMES) (®BEN 1) REEE (1 <V 1— | 221 Q¥ NER)
(BL110) HIHH (| KDL | REL) S48 ELKE) (BETO) o
bERE (1< = RIIK) S4R) MERRE) (1 R11K) MBS0 Hi
WRESBRAOES BEHHQEH A OB O BREM I FERS R 8 Lo
HEARP L0 BR Y VRENOFZOTERHDWOHRLS0" HORELY
SEEVEOY SEVBEEHCELOR" HUL ORI « B34 0 | Rl 18
REEMNRIRMNOCLS R VLol 27

HHEEMS I

SRV HEENERERY (| <P 1) SECREFESNHM KL KKREL «
BRAHE N IEOQEE LRI 0 o7 I{ER-U D 1V 6 2 A BB IR R 10 0
0 EXQMIL AR VIER VKO WA S NIRRT B ERRE OV
R NG RERT [H N <00 HERQ R K m” | [HE S RIRWHINE
Rl fEE0s iy ¢ TSR] SUoNES WiiE MEH) VRKOW°
e THERER) SHHP &0’

Bl PEPm” S0 HEWHR O K R m R R E K X @K X
MG D0 A HEF X ] © EESRWHIIL ) 5% 7 ZEEK ) i A~ QRO HE 0 3R IK O 42°
RN OHF P m KK O W KR M0 07 BN | - B E SRS I
SmEHE] IRV RO L0 LHEKT THQE-N AP0 VERSHE

TU—ANHOMLLQ Q00 T VK W L0
W) QB mY TIXWERFR] X TR SRBSC S VVRKWSN [ ER Y
B v DHEKEN | BV VEELOS0) Qitwt ( WmE N LT

TR KY

L RRENCRES
RiE D HIE=

BT QI K\
Lo Qi RPOH
WHEMSM|ED VS’

pERE Rt Erla
AU TR

B RO v Y
FHEE D ZE e 4 IS m

| EROERS
NOELSH LT HE°

B~ E | #EQ

50 W RS UER Q) )Y
NI AIELD QO 1
UEMOKI LS
HEELYEE A 0 QS
M) D (B0
ED O 2o E s’

EoaeoKiE D

O™ R RO
A DR Qm”
RAmMFEELSD) AW
ENBQLLoE
KOO < QEW

FEDHEEIETRSNTAN T NN 1) QLI IR C (Q2) WS
PR =HEKEMVEECOBEOQLIBLO0LL° D& TKEZ | % T8E]
MIERQW 00 20 Auieahey” 18 (RR) ViR E SOV IE LN R

_17 -



™

4

Sin ave &= LRI (IS

RIS HES 24

Sendai City in Modern Japanese Literature

Koichiro CHIBA

ok

#

Euiiy

Hogl —JoNSnE—

SOEBHMAKQIIELTIY A + | MmO REENRBIE 607 VQBKT
B (ZH ] KO ) BMRKLITEI U EVRoEe” MIoEy 2 &
O T241) (HL U 0RO EHE XY HILHELNED W SOBEMI R
QEKEVOVRENESD #6U EIREPRIEK QRIEV O VRO °

Wi SEECERM! +EEVREOVEL N2 [ | OOMES S av%v—
SO0 (PRAUL | 11ON 1L —hm— R 11002-H) 5 i
D SOESRENINEY UK Q e E 0 1500 MEmIQER LS o8 s
% BN O VENEURENVBELS00 L mEOUL]

BELHHQ1 |1 13 SEHHENSREQ | QU VERVEL OO 5
Q< IBLKNHII< BT | KLOKEE §52 1 EH - TX - BE -
ISV EREEQ LS CHORRL . BIEE K (BESKI) L0 @
FUTERE M0 2 O 4)° BERTARENVS @RRH6HES0NEEE
B4 004 MRS VB0 ) Mo 000 (S8 BARE T
ERSRROREENBE RO HEHR | | BUH<LT | OOR<WKE
B0 LA KON H AT HRv QERBLEIE v O (VIO RS
O LB MIRVIERY 4001 | | EEHQRIED v o WER Y L

DO E (| XZR) x| oEREDWSUERSSIESLOE 8KE
EIECKOIZIPZO!N L dv (O&SINIDoVKZREIECEHS HER
BHIPK L BRL<ELSm] | oRE)” mRe<o | OKBERIR<VS
AP0 (BRI KERm | DRE SMEQCURL—< Y —DUH40)°

AN ROmEY TXREE) MRS VIoKRER O NER EEVE
SAERELN IRV ONKREHENWRSY WARE | R (| <) M ym
APROMHREK I PWRHEWRY 20° SEENRY (BE 2L m M EHE VU
) HBEXFY (HEBFECER) BETPY (B HrREuis” By mf
IRTE R I RV O WV X nv—~) QRGNS e 1) Qo0 ZnE b M 1 auky
WE (< - LRK WEHIE KEEIHML 1 ZDN—1 2110)" R+
BuBme (XgHy Z@REER Zadme” | ZX0K- 1 REE) Bk
HHEL (B HHENEEL ERdEMR | <PE- | 2810 mIX (EEDSKE)
LIPRQP I0° WOV EHEmOR | KENHRE (B | REREER | Hib) L&
MO WVHENE QO QIEH I K Q R e VNS SO DB OFRmY
W NESH S RARE0RY (EET 1 HE B | DEQIESIF KGR 6 O R [iE
PR (HE) B BRKECHE SLELRUHERE QU ULL 0V | [E

-16-



44

AR TR RN AR

MFEACEE 55275 (2016)

BR=FMA+AHE MIE] & —% (I)

-t

>

25 fR R ke B LK JE R R O AR OR O 4 4K RE R R

HLIt LN TILKD bbbl
WEEIZDD 2T DRESL
SEIMIZD NELBLIE ESNLT
LOonH-0iE wEEEni
NWEERITE 5DEHRTE RVITHL
MALDT 20 HLLBIFIES
ZEDIFE FTESDOHPEIT DHIRANT
ROOLDDH <HLTHAUE
DEREIL NTHDHNID NFOAR
WTDZIENE EiFbhicdns
LoALE 3 09EED BOEFOT
ONLHBHEL HoabELTZ
SOLER bbb DEOLE
NI D~E ENZieHE T

AR [

Tt i it

()

e
r O
it &

=

N

3
43

LT LeET HEIOLED LRENHT
MANDIERIT DBICENTH
HNTLEL DEOHRBLD <hipi=b
UVDIEIRIC FLBDIT T
IOIFIL T e WIELD T
NI LDOBYE LD EITRD
DFEZHL OHDHTELD BERLT
HOoblzEE OAUKDRE

BT TT WODRDTEIZD BISH
KBIEAHFEEIT TZALMNFIEL
SHRTND  SDDInIE (350NN T
<HONS7eD TEDVHE
BIFDT=D DETREFPS HDHT
HETHLHL L&te/pdbie

o O g Ot o B[R R

b

i

N

&

%85

DPLLED WEXHODET SVFEOT
HLDOEARD HHITARDMNT
SOFETH BTOWRIE "ozl
TTEONNS SHELSDHE
EXT=0%k HBOLLH~D BENH
FTHIDITZT ZEDT SR
1FEL7K MHOEDYR FTEDLTe
WELLFXIT BYHSEDONI
NFHEL LXITNEHT D ~E T
LDOHFILYL BRLLODE
SWOFEL IHRMEERIC HiFbiY
bEITRTEL FHLIOLS
72DIHDD I FEHEE 2L
LDSH R 720b it

N

P

i
K i

PN

PIANY
IN

AN

o

w
A K

RFETAHL [FESL20ED BLonT
IFTENT L EELTHRRIC
EHLONE 20T bdh v 13500
RALBEZD H~DHODSR
<HUEDD WIZDTebIE 37T
REVETZDW T TELDHIX
oo Felhant E0hbie
DI DO BEDIIDRE

o 3 3t

>~

g
]
A X

_15-




R B O R G HY FH AR

BR=ZFMA+AHE MIE] &FE—% (1)

78 fik

HiE

B

7K

&

B %D

ff

i

I &

fi

B

0

—_

EHIEED BERDERD OIEDL

+
A

A

e
P

&

il

02

TTDOHEVT HIFRTERE

03

EEEET FOLDLIFE HdiFnT

B | R | R [

53

04

LebTebiTiRD T HD<H

05

ODNTR HHLDOT A DZHHTe

06

OETHELAEZ BZHLOMNTRA

7K

07

HIELIT 7220 D7t T 5D TT

7K

i

08

LbBEH~ HLOITOED

1ot

7K

B

09

WHENR £ZEbbind Sh<{bie

10

FHITHR EODONTEIES

11

PEICLL EVEHELE RFEIKN

12

HHLEHPIFIT ZTDOPIFS

13

ZAHHD BENTNRD DEDIN

KN

plbay

il

14

NIRRT D SrkInss

15

K {FDITn LD HELDT

=

16

NEHRELR HIKOT D2

il

17

FSZEIZ THDED~E DIFRbL

il

e

18

WD OD D ATRHEL

Jifk

19

PEDHD HEXFARE REVITT

Jife

20

BRLibd e RIHLELFE0

O

21

HOBLES ZIATEBIZ HENLBHT

22

DHEXHOOL WPHTDVOL

R

23

DRIILY I Oehd 55THIC

U

24

IDHDIHD ZITFOLIZHD

=

25

[Fiko% L2700 HOoDRE

2t |

K

il

26

HOIVDLD T LeaRFE

e |

27

LIZDEIZ 13DDHEHD H T

L

28

DEFEDED UL

%

29

OLOBD DEFSHIZNT DY

3

(=]

NELIFFLL <hT8dth

3

—_

IF50< NFICHAHD HYOLY

32

RELWVOLY BENTDHET

33

72O bL BRZOHEE ~I2TET

34

WHIFTEHTH DI LS

35

DIPMTD FLHIILE MHRDI2

.4

fif

36

FZEDLVE LHIhHOMnE

37

VINTE SRSLEEDR TEOSH

K

38

DS IUT T El e

7K

39

WVOLIER E0IE6NT T Oed bl

7K

40

NINEBD ZLOREET

4

—_

WELIZH BHEEIDIE RIH0T

42

bl ED £ ZTmVD

43

BHWAD THIZRATZD T IEiEN

44

ZU~ELE BbEbiTns

45

NTINTD ZZADRIT Wt

46

I=F9500 D Thiith

%

47

DELEED DIFADEED T HT

K

K

53

48

RBEPNE HEFTFLE

K

49

ZEOFD 1TRTDIFT 2 T2

K

O 2t

50

5HLFHLEL EpHHTED

K

S 14 -

45



46

R TR MR

WHFEACE

#5255 (2016)

BR=F"AKA T9fl] ZH—% (I)

+

75 g ok

i}

B

1]

7K

&

e

DAk

i

I &

JEL

i

[1]

5

—_

YL e 1ZEVITIESD HLORIT

e

ff

52

FT2EFZILL DRiILs

O

53

HENDD DORDIRII FHDT BT

7K

54

RKNDHNFD ZZATTLY

7K

55

DENTIT IFTNLBRHBD HIDI~

53

56

HLEZEOWP HEINEDZDH

57

LEIFID DS~DEDIT HR<N

R e

58

ROEZEVD TOLebIT

i)

i)

59

FOTh BATTFOR ZH556%

A

60

\EDNIENTD ZTDPEND

6

—_

FEHIHIT DIbIN~D BEHOSR

7K

62

SODWDOHLD T 2IERIELT

63

BIETRE bEVRALE LOVET

64

NEHIFRITH 23 ~DKIFHL

453

I

65

BIIBIT BT ETH oERT

66

WONTEED HSINDOHE

67

AN BRZDIFND RFERSLTe

68

LIFENY2D e

i

69

ZDBHOD WALDLITE HXIELHIT

K

i

70

HIFINRIO 1THDLDDE

53

7

—_

HLORLD EILZIEZRIZ SLHT

2

HEODLID ZTRHOPITE

73

ENFRNE DBRORLLAE NIZOTT

ff

74

EDHONT D T TEEL

S [5E [5% [3k 3 3

ff

75

<ITEY SOLEEER HbDoFE

76

NEHY DD PEDSNILD

>

7

DT RENES~E BBHDIT

78

Z2IENDOZO WHUD) A

i

79

LIZONED 3~B07e0e LiEnsbite

X

80

TEZEROH FonIikhn

A

8

—_

PEDORLT RBIZOIND SO

K

il

82

OUIEELDE T LIEDSHE

K

83

FLOD FIZONUD WANAID

7K

84

HNHBHLTEH MEDDTL

85

SPIbD ILFHLULE pEDIL

3

86

HLI=OLIT Sleh/zbial

R R

3

i

87

PP, AHOBLERIZ 27T AT

88

ROHBRT Ol FKEELhS

89

OETZE 1TV TUTTZD 72520 AR

90

WIS IUTITD DD FIpin T

K

91

DEICLYL W5 o<HD NERYT

]

e

9

DO

HDUTL AT FUF ST DY

453

93

HOILD Z2LHLNED ADrh

m||0O

&

il

94

HLALERD NEVZEDN

95

w<HFED PLTZIFHEE 2VE~T

96

1F5DFT I KR FEEI

97

HBHHHY FHAARIT HD H0iebie

&

98

NFHEEIC <DDHHDD

99

DEZ2IF Zhelbivd 1 ZEEEd

il

00

FeAHLITLEL HLNEDES

R | || O gt

"

- 13-




HUER L D

BR=F"AKA T9fl] &% —% (1)

ERYRERA

7| Jire| ik

Rikcd

i

1

01

[FEZF00 T R-OHRED OIENTR

02

DOEFIICER HRKOT D2

i

03

HIIWED DO TE 1 oEZT

04

L7=b 20725 DIXII503720

it i | 3t | ot |-

05

HHELEBL EEA~ADT00 ZT=DiEH

06

TERTZRINRY. REHODHE

07

FIELIC DELNT5L DT AZT

&

08

ZFEEHHOO ZENEHSET

1

09

1FE72< HEDONMVITR bbby

10

TITENT2E biIFoZLkb

11

SOl ZiEhbh~T BEXZOT

12

SELZITVR D~DHI)E

13

I T Z5oRRELIC 205bT

14

HODHIHT ZIFNEHPL

15

SAZWPD DEOUMIE SITHITT

R

53

16

Dbl 7cEochodb

&

17

LOUMND LFZEDOII~ BIEZONR

Il | B

18

IbHTI Y MpFXFESND

19

HElL 2z ieEll HiFiFeh

20

THEIZHED BTl

21

SB00D HIVIFED T T I

=

22

DOELLHN HFDODIEFEHD

23

BEIILY LSUEEhO RFEDFRS

24

HIVOLE LIZDEDDE

hul

X

{53

25

HLABIZO onobTz7 Bl

26

NS N Y A VS B N OF 6}

2 [E[E >

il

27

ZIFTL FKBITTLKD HEHbL

28

20 DEHDDH NNSLDOWWD

il

29

WPHDITH ~ETEICTD 205G

it

30

B IR BD HHLOIER 5

Bk |EE

it

31

REHOD HIpENE DL BEIFLT

[

32

LHTebITleD HFEFTVOH

33

BODLD 12EEBLE AHRLL

34

B<H2HLED LHLRELITT

35

P<AE BHALNZIZ Z2E~T

K

i

36

LIFETEDLE IDILRD

K

37

DEITRD REONTDIE <hbTh

K

38

NRIZOVWT THDNNZIED

&

il

39

MO HESIFOINLE DD

40

EH72 OO WD

41

S2O0ONG RFEFZEEHD LHNIT

i

42

ISHKBE HIFIFTITITD

43

IAHHTD SHesBlEIpd LS

44

BHIEFRHIT DIHEDMN

IR R

45

FNES DSLST B biLESY

46

TS EDIZOTED

47

HIFNST PHODPIA~L T LIZT

&

48

LXIZELIL DHEADITT

49

[FEIZE~ W RbnET O&EIbhY

50

HOWVHITART OB R L

it | Bt

_192-




AR TEREHEMER FJELE #5627 (2016)

RE+HAEFEA=ZH M) &E—% ()

A e o A Sl LK e O e R 4 A TR A R

—_

i |

ITHOL SRR hhobite 7K

\
i

52

BL<DB1FEE WEDT SR

53

SEWD B3 Tckd SEEIEH

54

ITTINNT SZDORETDH

il

55

KT BEVLFFIC FHhiably

56

LDSEELE DEITHTDH

K

[1]

57

FOLLD FoHELNIE ZEDERE

K

1ot

il

58

TS EE LITLBEND

K

59

IMOED PTINHPEH 2O

60

LELHDVE WeDbIZES

6

—_

HHLDE BERLITHL HTXITT

62

DNDBEHD O HOTRE

==

63

WHE%5 BHUbBLLE ST HAIT

64

TDIFLIFEE H6HDURD

65

OB {BLEDAE BHLORRN

66

HOITNTIZ HUDTZERD

67

722RIL @O DRE ZDODIL

68

PODOTEOL WEICLLED

69

ZDIAIE TILEEEE ZDOHKT

70

ONIUTTRD ZEDOHITNE

[1]

—_

7

BODITIE S2I0F0NE TmoFEnT

2

WEHELIE ZERLERN

73

TAOSIZ THLHLTR DA~DO)E

74

OFHREVE ODEDHRD

75

OLbein BGIVEEE 522~T

76

ZEDORILD EDLIEH R

iy

7

DEI. T OBEODPIT HDBLTe

78

fo T Obd~a 13H5DLDLE

79

LeHEND P<HHHLS ZR2IFLT

il

80

WARLLSWDTZD HEIDZnD

8

—_

IHZEIL O T21E0 5O

82

SHETNVD LHIDDHE

83

FN5nE HRFEZPITIT £ ThRILT

84

VN ELTeT HEDOMNIEHAD

85

=HDi1E5 DEIVEILE TEIA

86

HHITNIBIZ o o<&EIF >

87

DI WIEVHELT TARITHL

88

72<bLIFELD iF507272 0K

89

RFEPEIT LAWK <551

90

OIFETEEIC HIFIT25%ET

9

—_

HoOSTle bIhielDd BENTT

92

NEBIZRD BHOLEL S

93

BNTZHD SO ESBIL

94

72X TODOHIT MFLTTL

95

IR DZADHLD (TLenhte

96

HIZTHND REONT-EL

97

7~ER T IRBOZOFEE S UOET

EE|E

98

DOWINIRINY REDRY D

raltas

99

DENTE HTESHD HiFiden

00

ZHIHNTT N ThoDIEn

it | it | it | i




HER B O A B R

RE+HAEEA=ZH Ml &E—% (1)

£ 7 fk R A B LK R B R O AR O A KR AR

DEDZHE OBLERITDHD [FoHRDOD
NI IHIZELD ETDONANS
IThES DIFbIT T BT
HFELLEZEL DPDOLIETeD
MDD DS NIONT Bl DE
HEDIILAD EHTTLL
SFTRIFE HESWNTD HORBE
FXZOLLE EDF5LRY

2R R g o g

F

e
p=s

O
*~

AR
i
AL

O

HEFEE VOBRZUNID ExEXT
BHTIIOoNIZ OZHZn
MEFLD FHOL2L SdblL
SORHEEIL OXENT-5L
EOEDYL S ThALHD THMNIT
TlZDELDE T 200NFIEL
ZINLIT WEDIEEE o<KDEA~
1FEZHO05 AOOBLHO
MENHED <HIZRhHE OZTHie
FOZ 27 BLhEE
HNOXIT DI ODED THEXY
NELLLKED FKHTIFEL
BAERRIZ RERLEFESD OOENTT
NI HDOOED RINELOPE

ROR|R

e
fix

1o >t

> X

i

JE2)

JE [
A K

®
fi]

29

31

EAh3E ONTRITH 9 0bie
Keteph it FbZiFnbd
FHOEVD <HUFTThiuL EZLHT
WEIED N 7355 EKE
DERED EIANNTED ITIFOAR
X0IINBLFED FNILHLY
IEBLNE Lhohh~5 JiEbiFT
DEIVNDDL LITOEDET
MIOHED SEXESL EEnhne
2B II0ED DSTHLDHE
FONED Z2HTTLE REDONT
TeohREHSOL REVEZEND
WODEIZ =T HRBED <hdhabie
HITF O FH DIFLZAL T

TR L

TEE

K X

mO%
B

%

AT’
®

fi

JEL ]

DBRTZDT PRI BLE THNKE
D~DONIRY TDSNENA
SEHEOD MOIFFEEIND HDITNT
DOLT=DBIT OENLSHD
BBIXTTe JEF N D WIEFEDL
SX-ORED HHLELORFE
PESNE ARDEALD WL
ZIENTEOT=D DDITXIES
<hELD le~Ftelo ZA2ZAI
DEIRDDOD T RDOITDHITS
SHIEE ThihBbs 00ZES
VWA EIT ~-TZLAD
FEEH <bDHIBPS 1THDZET
T REIES DEOOETH

o Bt xR b

itk

fi]
®
63

-10 -

49



#5275 (2016)

WFFEACE

AL

RETHES

50

TR 040 D AU IR (HEm-F - B [E<] ®KLKO-KI1E)
QRN - IZf - WU SEEVE LRI EDFINRREUK Y SERVE
WRLLT B M) VKRNI SUNESRREN DosO/L) S uiKW
Mg S MERELS
@OV LURHES T REN-VL 0 LIRET EEQ B IcHE0 L8 L BN [
HElb) VKENESSUNESREY BENE 0P| SR uKM NN v
MALLT LU ) QERBIEN LM B 0850 TRy SREN 18
L7 O LT

N | #IESR - | #IER - | HEFS - | IHES

FRE] U I | F v OHEEERNEEQACHEETEURIVES” Ry

SI#EHIER. T#ES. |#IeS - | HEES - | IHESVEB 0’

OI#™IES - #IES - | HEFS VS OREREHEEHEEWS0RE e
EEHL oL MERENE S Q0°

@ #HEST mE&e M#H) Mg ) QNIFEY 20 ) LOREE | K
i 204807 1o L MEBE B VR EEAUS0RT KEQIRp T e
OGS A BEEE NI OS5 ROV I RQOOBRENE LoDV
$Q°

RNY BEAEQHEY | EMoB (0 VR VAN EE BENEQLHMDIR
HPEHNUNeLQ Ly ERE #RESHEED Viv-28 0020 v
LLOPR0R FHOEERRLE HESCHEN QL WKL W e
L5 B X BEQ | #foemEKge) O Sy mEe sV QHE QK
N B OV IRA IS L L VBRSNS @RE Y
EEHCD JONHE RO YOWRE VR U850 jmelds [lRINEe] 2
RV TER) RNEHEO WY 040" KEQEE NEEAE ¢ W00’
HEBERIEU RN AVEOR L 0EPE0E WwRUNEOV EEIQHEEN R
SR YRR NESL QAL OV AN VERRSE (WD HiEE B8 L)
EHQ [WHR] X7 Moo | sk vEs ] VR 1) QST
MO LD Q N0 L5Q7 rmiE WaudIES C-NQE o () ~u> (B
) AN (T#ESSY QU7 | MBESRS M) v | #NERS 3] &
v) U KX QEREY | RO RN A0 VR EE 0N Q" ERNE)
ANFE RS HERPOSLLT

HE| BB

[" el mek’ | MEAERSS M) | #MIESe ) &7 KXELKT MDA
APk °

17 T SN M) MW [E) ) s 8 MNERVRSV R QKEL S
AN RENL L8 BT RIMIQ #3110 4810°

[7 T8 QENS DEHSY Vo ibikdy”

|7 TR T TR e Loibe” MMNER K & HEQE VR
AR ZUD VRO QR O FEHBHER N KM 0L L " 1)) NIk 32
K RN OREHLL EHo QRO WEEHAICL L L 10°

[ 7T QEM K] NHE) Mg Va0 MINER wWRivy KE oE
FEVLCHUNER HL [0 87 IRER ERVBEE FXY] VL
NCRWINENSHISN N

17 Tg) SEY i) M) M) [@) VS e Q8 MXER VR I’E #
B HE @EV0 Uk 10 QXD ERORMVIZD W 4H0°
Ty T ML) Ty T TRy T2y TR 1L T8y TR T§) Iy TR TE) T8
AL ST EN I ¥R HE R @R RE £ K{ <€ O
KE FiER oifR KR B ERKEVS0 VNGRS O] QimE”
BN - @BRORNCIED P £10°

|7 J - XR-HHEN DS TRESRHE] RE0%" 1Q [TV KIKNESHD
H° m P EENECDQ R 1)) NS R I T Y b
BRI

| BHERUER IFOELE dMERUBEIARLL WRW 1) VikE iR
NWE | HERMNIEIILL VN D> Wik’

[T THRES X B0 QR E N HiE S0 QRN < 2 00N Y Z0%7
FOOH M EHAWWONRSY S 0RC EREEEREIL ORI BHESC
BWREZSCVFEEOIUESE RBOULQ 0" BN Sk |$Hm+Lm
EE] QBRI I2vRABHLY #Hvoiashd) © M) QBN X 4
BUSY SR e TR 87 BE 0EERRVACR E | B3 [Hm)
AR R 1P BIRRWAR Y 20 L0 AU sH0°

[P TN E S QN EQ KX NI QZWIfEE U O W O 00 1 R10°

4

KE+REHEmNm T2 - TEEENREERE &) RS THIERE b
BN | @ [RE) - B B AT HIERGE

X | R mRm TR - FIE-HEREEE R REITHIERE LI



51

O’ mer

SV KRS Mm| Wik QE@ QUL &e° Wyl BN NeXR| i s

I SNERVE R ch

OIS HEQK | ENEHERMS VLS O’ HEEINT 447
ESEH ME | HINEXP CEXOREQIHMIEVP OQEN | &
OSSR LRO08L (MERBRY O LVEESRQEESELRML)
LD QTR KXKERXEH LA L0 UP0 WRNERS
B M BT B 048 50

OEZRerEHE i m) SPEFHSNSLHNLEEIR N’

® NeE) VENQ m) VOeEEDR NEBEEHEXHYEVWRY LR
TSR QMG O WKL FEDENH VIS0 0% 3647 [T
B VKRS ) VOEEY | ERXHROHERHUN0 008 0 42°

> K

KU RECENWKKE VR QEEL £ VOeRGRRMIF Ve LKIRTE
EL ORI S0HENH OV BRM08" WORRHWIUINSHEKQEE A O WK
$0° SIS EN T RQE VY M) VR K] VRWRHICLQRECR
WROQHEREL ORIV I XROVIIO W WRERX~A N —LNEQEVELD
G W KOEVWROLLN WL OQFERNAEL ORIV IS R
OGS LPQ DB L° WY «-~DQEEQCHFNG ELOQVY L RENS0Y
REERE MK 360 Q A T KR B {$50°

OKOEFOEEQUEDHEY FED IFLa0 FENQOLVIERD X

NS NIEER) MY O VEXIWRULLL Y WRINENT K% | B
020U RQ U AVEIRIU SR YD KMQEWHEBENFRF A
Bl QW rO@MNBFEVOLL?

OROFEHSEESHER U I LB L082°

S

BB VLB QOE  KEWKE VT QEEEL£0° EAFVA

LK SFH D MO VEOY EEMEREN Y O VEKMH0oLQ v BLL°

OECETOHECUE NG FENQOIVEEEDLL Oxs” | &y
ST A0 2R°

QEQCPFEHCEEAHER YV LD LIBL0&8L°

X’ R

BB N0 ERRE L0 SIENED LR QB 00 EHVEA D
SIEEROUETE 00 # <QRMBOL 1) QEQEENED NE HERY
B R0 BEVS QY | OV HRQEBENE e

K EEU T VO ERRBVER00LQUT [$) (1) (3] [#HR) ()
TR (MR TERCE) ) (42an) TR (€] O+ O H QNSRRI
P Oa P LI L | BREBESEET R 0 V0RO U ESKAR
$R0° MEQEMENRL Y FULRL L UTRORRETM0QH 1) Qe
LEO S Q0 WORE WORATWSURCOHKOERIH0V | FOTK
LEBUNSLT B RV ESKRA 0N 0 0

ORBCEOHMESUKLIE FEUOLVOERELLS RE EIEDY

107
ORFOFEHOEERREX YV SO RTHOHL L0 EUEDVE0°
® FA HUBBIKY ERQTENE (VRS WORE | B

0L HEVOVEXSKARGL WO RAOE A OHEVI D

BSE0E KA ORI L ERRE KL

> B

BV EHEQAEE KM HIEN O 2\ Lo HEEFI80° WK N -
MR - MUWBQNERKEWR KWL B VInoEQENED” T
TEER VUNWBERE FEBECE BDNE - DUERECHIEMN MWL
BEM- QR EEINVEESLPQ VRS

ORMEH EHEH VUNBEHQEVD EOEND EE IEXYY&8n

SEBLOLL (RE #HEOSV-2L080)° F0 BN i) v g
SRUENRS | EWEMWMCSLY KN MHE] 820000 J VR A
S0 N 2] ARBMNGCROTRe EHN [#b] VKMWHISLQUE
QRN ME &) SAVKM I A B 8L B MBSl VS
NE QRN TRIKwY | LuuKM N B L LD KRelE
HOR HOEHAB IL o v M ERERIT Y EFBEUSSVvE U B
AN TR VKMNESRUEREN K] ARMUILQUNETEREMSY
IOELN QvREET | BEQOWHDe°

HOZRLR/VAMOKSE

Barom Ia Q BE




#5275 (2016)

WFFEACE

AL

RETHES

52

LT AR QEEET 0° K| OEE VD VRS 200
CEXECHEBEDRHFUSLL” N | B 00°
QOEREHOEEDR HESHULD L0820
@EES B T BEVEE [FXHU00e’

O EERIKHE

WKL T ) TR 40 EEUEE S CEMIOE BB S0
OERIRE Q HETHEORLL" P | BRI 020°
OERREEHQEEN | BNV S RBE08L°

x’ Et

Ef-VE k) v M8R)TE) V TEE) TRe) v TR TEV) A T8
L0 EOHh (Eib) PEREW S 0RRNGLIFENE CEIEHN O L& Lo jERERE
40a°

OENZ | EHERC ) VE #FROSRENE S VEUSSLS 1SR EECY

FUEFUNEDEREHEO MIRSOIM 0 VRS L QVED L’

QOEHFCEEL HERYVLLRDS0&L2° QL HSENFHEHVES R

KRN EENQ LIV L Q050 miH FE LB S0°

OEH KR SR 07 IR EEFCRE EffHEHSSHIERUS
EREDS I ERHYEAU0L0° MERWHDeL0" TER) 87 NE) a7
MR V-0 EED [FRHYEFU0R7 TR LRI R IE-H 0 2018107
i) TH5H0 | A TEG | THhe | VO EEL" | [EXH T &0 Eietd B
& VSO RIEER 0RO 480°

@ M) ~ T8 T v M) S TR PR 0Ol Es L S’
NEIREL OOV WEEESHERH LD L0488 27 T4 <y )
[E] PR UIEE L 0°

O TLH] (W) VIS (U 0) 81Uy ED L) iR 0 bap” i
LEHOINGE S EHHEH Y B8 BEED [ EXY Y EV00e TR (1)
) N TEK] (0PR%) SULEHEL L0 A OREEESER (P ©
B{OOIER [P (0] ) Q- LM BEEERE VAQRELEANC
R WEELOEZFFCES” BE EXHYEAUWI Y S 00 00°

0’ PEHSK

EfD S EEHM R K] &) TH) M85 My NK) sy 18 18)
SREWRRUOVHIIENE O FEHOEEDR PEAHY BT L8084 5° I)]
RURC L TER] ey KRGS EEQREIMMREMIRIFEN ] SRR
<OHEXOW I VROWPEHSVESR eI M8 oX&@ &8 [
gz N0V PEHSV0SeH0 80 00
OPEHT VNS M) B3RRQ M) EHOX VRS THm | S#VmKS m)
S EMHEHRIEE WO’

QOPEHSVUe [€) B @RS M) EHSRAV RS QL) s’
EiE Q EfHEHARERVC ] MR OEHE R0

@ K Vv K= TE) v TEHESE) TH) v THEH=) T8 v IEEd) 18]
N THEE) 40 PEHS VW RIFNIINESFVREER HExXHviT
AU SR8

Rl

E TR VA 0VERWER QT ERSHKOUWER R0 Wl [/ &
SRR U D ERVED HEWEE QR eRVEK” WOE RTHK) S
ALK O WY Opeon” 3] QRVLS ReR VB L°

OREED | BMENEHEEREMSO VDL L WaN B SRS N,

PN Y EVEEIaY

ORSED I | HWERPCERXOEREN X | B Ol LR a0
L5 ZUD N OEHERHERE DL oS0 U080 WRRNIES
HED 02N RSSO 90

ORI FEELE TDeR) MESR LA K - #8250 - Bayi
NEHH VW M) UMD O L w4 TRTSR) TROR L7 i - B
SETNH O VERNKLLPON Y] NEHINJLEHRSEAWCT 1) QLM
£ HLERENBEEL 08 L0 0T

@ 3] & PP LI LE e VEENEI VB0 L"

He o 10 AU D
@ Mg) NE) MRy < FRILS 1) SlEWECFIVReRVE EtHE
HREE Y C°

1) S



53

X RE

RV 18] Ty M) £ ARUEREKSOREWE O & QEEE &0°
NERNHEVER RN O LWVBERRLSL o B&E

ORKSE OB’

VED P 80°

ORREHOEED HERHUILLILEROLL° 1R+ FEEVED VL0’
4 <E

<EVL L Ty TFE) THEH ) 220 <EQ 1AW Lo fENdlo e Q JiEE Y 0°

O<ECHED FELER VB | EWHE U FEN QL VEER
SRS IRT BEE - BRRVED RS

QOLEETHIEED [EXH VLD B L0847

=’ MR

MIECEED &R VHVELS W& NRH] TE&R) 4 THSW) el
LLR TRHEHSE) TRROE) 4 THQE) BiRviuge’

OMESEQHEL 1 ENHEVF0® FEN O LV HEERLSLT
OMEEHSEELDR NERAHPSLLBL0H85°

@ 8% MR M) 827 B VBSR4 L FWlo VsV QI E

T ERHP R LBLO0H85°
Z' R

RV o K] [E)] 1K) T TE] 40 KRQENTR—"D08)0
FINGTOE QEEL° TR B 100 VBV Mg ViR -0 2 1
LL° RVETE 01 UDR0RT IR OEREDO V00 [EiE)] &0 EE
DRECDELQY T8 T8 SREBUD0HEL]

OREOLESOEED 1 EHHEUP0® BN O LV BERRLSLS

OKRBEHOEEDR HERHPIDLLEROSL°

ORBLLEE | ZRHUNR0PQRIEHF R WOERE

E500°

S SNEOC)e)

O #HR (KR - FHER - HER)

#FERVE | mQFQHEL S N EOHENIOE QEEY HiER M- D iER-
RERUREWSC” JRE N OLE HNHEHOEERZLIIVW ECE
L0 Q0 BIRHER  EAFR-IRROHE Y 10° {8407 SEHI M I E XA QiR B8 LR
R oE L OMEE OV TH] BOEE VKRV VESRQ S S0 550°
7 Thd ) O TRE] ULHIVE RRPLHCT

OELEROHELR KRV BHHER  dERVVR I RE0 RKROWNE #E
QUEENEY FEEBEHRLL HiER - (EREHERRLORY Wi
RKRUBFERYZDCH AV [FERUAERVEDO VB LS L0 Q7 i
KRURORRE DIERG BRI VB OGS L (REERLED)®

ORRIVRER FERVFER dERIVDERVSEED VRV IHER YWY
[oRDL08L°

OFFRUMMMERVOEED | |FXH P LD R &.045°

ORRVBHER BRURMMLERVUQEN L EEY LWV QREE
[BRESEE-A\e)

OFERVE DRIBUHLKNEO VY SONIDe TRy ViaQ B WRXE
HOSWIDOEE 0 2 ORRVL S BN FHERVSEE XYY &0
SIBSOL S A0 THREN T8 T8 | -0 IT 3R 1V 000° WD TRLK O IR
DEN) VNIRRT mREW IR O XEY L0007 KM B
L Rf BERUEE! 1EFXHQ Ve

ORHERVE DRIRE LN E R RIDe® e VoS B s
O 2 WIDOFE 0 207 RRU TS0 RV HC°

© M) NeR) B HERRPVSER MomQHEN] R Lk
SHUPAR Y FHHERM L ERU D RKRUPELRLLS

COHf- I FHVEDY RRFER - QERE WL NHIR L0 QI
RREFER - DERHSEBYV | FURRVICHERRELORET Ve
B FQHERVLCT BT MG NSOV RY ] VIS
M) BIRKRPAOER” e QEEN A O VMRV R KR BE I QLSS
HLFERV{AEREELPCEE S PBOQSL°

OFER - [HERUDEE] [FXHVWD0L QR EEF R WOKERT IR
#1000

ECHER I g} G

o’ EE

Ev TE) [E) M8 (2] 80 mERK-U O QRHIK QI RWIoiE & &3



#5275 (2016)

WFFEACE

AL

RETHES

54

B ¥R - AEVEizwE N O N-Q@VHE ¢l | ' SHIE-2418 WV’
HEBNNE K0 R0°

OHEEHSEESD HENHPILRQBL08L° oD IKEQAK &
REKRLLT o XRGIWIED L RR°

CHIEVT <€R (mEHEWEREN | HORES VP00 WoKE
HE P BHE VB0 L M) BIEQ L0005 eEVL 0V <
EQHORYBLL 207 FHY [ SOMEVEWRY D [HQE | BHE
AUBWRLSL° THOL) THQK SN-PEDRL NG #6407 BN M) 1B
HEVVS 2 [EQH) BEERNERAICPQ 020" IR0
SO TEsy TEmd) TE) TER) 7 mEHENERE NI K =D&
HOoLLeP HEVEWSSL U oREH HEVSEEDR | EXHVE
AR T ESHIEVEE 0 WK I NHEEER L QOKKQHIESHER”
HEID P RHENEVE T $0 ) UE&0°

OEEIXULHEVSEER ! [FRHVUW 008 TBRVEEF 0% WK
5 R QOO MR W00 | | F QHIE 200

OIESHENE RESRK) B | REEWRKLL JUD KEUE-IES
HIE—>KHIE VI EREVRG KHIE | O SKETE O O W EL085° &
L7 1 EFSHIE->KHEIE—| | FSHIE VI EEEF eV YRS L ot
A0 (@M OV TWHO ) X KEREQVALY KERLSIIZERS)®

OMEE £ 5

#RUE KEKOFHUHE O ey ) — PR OO MEERE Q FLvdlol
SEFHEL 0 HRBEORWY QY HELQH VIR0 THE] XHDWwe
B (MR THxE) ) M) T8 T2iE)) TRE) T2 TR1) TKET TR T
QMR HRE T3] v THE] ME T2 Q) MEER] W MHE
BE UL RE SR Wo2#R VOV ESRQ L’
CESCESHER 1 EWHE VR0 LY O A VEERGSLC
@ Mg; v Mg SV ESOOHMREHOEEDNER YV SD QBL8.0865° T
A TEE ) 07 ORI H PS80 REQERHEHSEREREEWS &
ERHEIHV0RR°

@R ASEE [FXHVWL0LQREEF QR VOEKRE ERCOOON
E0°

I %R

SRV BYIOKEHOE TR — D P RIEEN CRE S HIn(IaE Qg
e 007 THE) THE) THIQ M8 SEHIE.C VSR M v TH)
SUIQT T TEHCe) VR0 - 28RV QRS LW L7
MEHe) MEHe ] SREEWR VBT

CUROEQEER 1 ENUEURe® FENQOLVEERALSL 1R &

SUED L R0°
@ M)~ TR 22 BN IEHOEES NEXH Y QI RES0&8 %
A TEE L EOBEEHOEER FERHPALRBLOLL° 1o &
SUED L &H0°

@ T8 27 TEH0] VI OKERZSCQV mEEVACHSN oI &
FSVCEED [FRHP S LT B0&8L°

QUK ULEE IFXHUVINL0L QR EEF R WOKRT ERCOOON
Hieae®

~ RS

KRBV KPR R =D VR OENIE QEEE £10° HE28H
MR Tmy T T XHONWEE (MY £0) Q11 uvvaae® IKEs
A SSRGS QIR0 R HEER A ORTEE D [ 010°

ORSOEOHED 1 ENWHE VR FEUMERRSL o MR- W

SUED L 0e°

@Mm) Mo VE BOCRNREHSEERN PR HY S RQDB&L085° Tm)
A Tm) VeEERLERY oy v oy A Ti) v (i) VeEERHE
RY P LRI L085°

@R|UALEE [ FRHUVWL0L QR EEF0R WOKERT ERCOOON
0o MR VRESeSE MM omm) $#Ve ImEem) v TmKem)
£ 48Q°

> g
wOIE) T ) SN BEURER0EVE O F QR S0’

wm&
@Hﬁ@m@@ﬁm\z@%iwaﬁéoTwmomfuﬁ@ﬁﬁwo
OEBEFHOEEDSHENHV{D B L0857



i HE A B M A G
QERONCIEDY BRI - # - # - EORED IRV ELIV #
a0 Fa0 TR S DRKHIDBHQVDENY | VL o3 dF VR HE Y
WEVDNERY HEBEVEEERH @B VDNEXYWE SBL085°
OBRVOEEN! | FXHIVFeLQ N O LVOEKERTR ERORECCOOOVE
DO RN O LW HEENETH°
o’ ¥R
¥RVE TR T=] 58] S0 ¥ Qv K — N WE R0 NI QY & -
KESKROXERR0T T=  HE T8 T ) T M38) Thz) M) TRE M58 ) T ) ok MaE)
# ¥ QLHWERIV O ¥ SEHRVKEO Y S oflE VR [¥) BR{ES
MOV TR TE) X)) R OBWE KPN R FEREEV0.0° W’
Mo M) Qg M) Mgy T8 T€) 7 B8 VXVREENEBSER:
BN M52 M) 8 [eEk) M52 H QX QIEENERNFO<HE T#) &)
M€ SUQXQLENER VP O<EXDONVWQTREHTE KESK VW0’
OXREFSEER NENHE VR BN O L WVEEERLL’
QOXRRNEEHEBFCRELUE OV HECRE] RELL” (ki) [EERE
A EHUBES S UIEEREF 0L a— N [KEX) &k [EXE) 8§
RE| VERYITEVEEOEKIKNOL = N BT NS
¥RENETHBAOND R | FOEEHLIBEVLRY RIFmEv gV
DPQPR O WVHELOLL VL0V | Fm [¥) (B) &iEHs
IR E M A0 A
K QYN OREEIE 2 Q
VOR O OHENCEEQELONY
EARH CEEQH
lEPE MNFmE = PR’
0P QIE DY
0 VNS R
MRNESES -
O WNEmE NMIR) PERESHRVS HLRXHOERZETR™ #
TP R TREVRIIRIPED [ 4810°
® =) {0 EVEBEVRED OVvREODERNYE Qe E0 V7 e
B4 ¥RQ | FPmUEIIG ¥RWIEEERWRCHL0 1EmE XN
SRPHUD RO LT
BV B QW &40fL =B (¥ -2 (8B

RO DOQH N R (L0 2\
TRl U HF QK
ISV SEVIVA SR Ny
OXREHSEER HEXAHULLLBLIOLL 1o TREQSK) 1B
| RERERLSLS
OXRNASEE 1EXHUNS0L QR EEHFCR WREKERT ERCOOON
a0 ey EEFOLONT IREQCRK | REEWSLL]

WK (KESK)

w I

T 3] ) M) S0 TNV R —VWEEP NGO Q FiEy”
¥ROWIMIVEOVE-E-RESCKEIKER0® (I QF T ¢ M) M=) [k
£ $EOUFERGERVFOEERV0C° [1E) RIWV0ee R BY
<MUBHOEHOERLCLPRRL LR HIFER [T a0 UNWEREF RS
EvosHa’ (O TIEFE) & Kl 2" XRV LS IO 285 EQEET
¥RVEEs” T8 1) RE) 1[3<) £ ILEHNERVPO<HSXD <
ERHVOWVENMOSR ] 20 SENXEQHILORY (Buv-l) RBEwS
00 R AR RO VWS IQMER AWOHENILAE Y TEH | 4R

AR SOOI REES AU R0’
AL LECHEL NENVUE U FEN O VEERQLL JQIERY
RAVE D 480°

QOIFWRNEEHEFOREUE OV RECRAK] REL RS EEmi¥
RAVUE D P &0e°

OIAWEHSEEY HERXHP S LSTR084
REEKERLL 1+ XRAED P E°

QAU LEE |1 FXHUNSOLQREHEF0R WOKRT ERCOOON
Eo S lck

RN TREQRK) £

L s

HIE-v” TEi) M) M) ME) M) 800 <E (RE) LoEdiayEER Y
FONES T X — D WEE CENIIE QEEY” WO - FQXEREC (H
EUTRESHR AW ORETEH L L)° T8 BEMNE SO —"MREUL
M) T BRHEN S O PR RO 20 V0 R 7 1 R OR BRI 0% W
SR EBAE KL L0°

COHESEFSHER EWHE VR FEN QO L VEERGS L (D" 1



#5275 (2016)

WFFEACE

AL

RETHES

56

o 2BF (K-t 5)

HEVER (0@p8) Vi HEVINCREQSER VBT eEaY”
BSVWSOREDR” 0O K-l - EHRENW SO K-l - £ QST RY
CEFBYVEESNTE OV MWL M) DRKE T SIHE M) B8
M) BREEQH VIR ORIEQT ) U100 M) M) £ %ifQ .ol
FU050° EROEAVIKWERY TR VELOSK SHeiRo” e vk
FEunseet ZRIKSERE L’

OERCESHEER K-t - EWELY | HOMI ENHE VR BN
SWPHBBERLL 1 EHEFOREC KE - HE it - £EQT) Vv BB
MOl KEKE IHE R QT UV EE W [EEEO 0 R e

OEFESCENEHOEEDHEN UG QG088 5° F0 KEVKEY i
FoiEDV EEVERVQT Vv Ee°

OHECERECEESCEEE TEVIQ! BVILRI WM KEVilHE
VOEELNERYPSLRBLOS LMK KEVEEY B VEEY
SEER FXHP RV’

O¥ECH - I - & - YVEIS” EROK - it - EQREDHIF VTSIV H
e F307 MBRNSHW (HQo0ELSL) VIoRNRLY TH) K
Eeo [#) DIHECVACRO HAFMNRPCENRCEETR KELOE
FRY ELSREERY £ ERHP LD LTL08L0° EEY (26
S0V SBREE VInELY KERERAY MEDRIEINY £&D
HEXYNEN S BL.085°

@1 Q01 CQHBEKLBLVUD BAEAPN S0 VERE T -0l
HEART BEXE TRODVESESERLRL O] VInFQES T O
| OBEKUELLS De0" THRE] v IEo) RELELUS 0 EQ
HENTR—DWR” JHOLEHQRE @RV [FXHWEP SR80
£5° " EENERHPEFU0ORCE KE - tE - EEOXREXRL
ORLL° R BLVEHOCRSY O L V-2 E L L0°

KEER | ERHPLOL8 20w EEQCERKY D |0 - || - 58
WEIN LDV HY QERIESENE EEN-2H L 0REE | | B0y
S ZEe UM ERERL LR | ENVEVIVEICHVEREL 0Ra
BERNEOVIDOVE P QRECR" WERN T W RN KESWES
AORPELLL TENELSNCRUOSE RELQEZEL SBHITE L e
SV (BNT TKE] M 00 k) Ty M T n) 320)7 KEEL
' LAKQRGN» TEE ERY) LS00l S R e°

OBEORNWEL Y ERVELIHECHNERME AP 2 0EHR L0 B

N TBESBLNELSD Y OR] Vol ESELSY) SFN MK VE
KRPWY 00 QS EHSE QRS BRVCEED |FRYANRC’

OF! BN RO Y BERWIR VDT KEVO P HERPEL L KRS
L7 BN TRIDNZOONDMWAN QY O Vel B TR RELO0L

P EARER TR VB <EQ MR- WL RE T 1) Q0B E0p 4"
ERVOEED |[PXHUSD LB L08L°

@ Mo Ngee Mo §1uyv" U HEKRY B0 0 V9 WRRHKET -
EZUOVEIOQV OREOB EBRUOMVERORL RS LY BEND X
VLR KT UOPX NIV U es” THQIL) BErLs. oLy
LEACE HRODB@RKEQIQLL YU QoL RKEY Honid
S QI KADEMORTB LY QI)uv Dol#ls ] SQHENERYVLH VO
S0V OOEREREFWS EBRVCEED |[BPXHUNS°

OESN O LVE LOOOOERLE NYDBIEVEDL 0L BEXL-Q=Q
FEE D S0 PP BEVOKLLLOY B Q0 AUNEE ) 0
DV RV A0 B N 7 WERY QR Vo v-oERY
B RELRA THENE] VOV VEBRVOEER! [FRHUe (MHi
Q¥ TS E) SPIEHE) VBV B OWVRV Y nEFE VAN BERn?”
ENMEENRYOVELLQIBLOLL°

O WS (uf - % - 81 - @)

BR (01 8) » EBRANCVIED Y HEPIDoE Q@S- HEH o0
BT WO Ik - & - # - @UREWSCT HEA Lol LRGS0
SR IERACENME L 10 aE - dR - B - @ O SV D) DaRES M| o
WE ) SME (&) D@EEQH IV HYQREVEELNTE OV B
S0 T ) QERHEN VOB H OHEZREE0CLPRERLLR’
M) & ) RQEESH VRN UNBEEE LD EW0.gH0’

OBNCEQEEL - & - # - @VELE | HOW B0 B

HOLVBEERLL || FPHEFORGD BE - HE HE - #HEQH I UVE
WELN DT B - iBE HRE - EQH VIRV [EEEOVT ERER
$5° 18 EROINIVED L 40°

QOEECEBREHIOERER HENHUPLILLB L0857 H07 IBEVIEE &

FEVRE HMEVHE @FEVEEQHUVEANR 1R EROINIVED

U 4Q°
OIEEVRE Y REVHEY EE-Y

SOELEAB YD NERY WL

HEVLY HECRNRECEED L%
DLBLO0LL QP E BRORG@Y



57

ST VO EREVRC [HEMNKEN] (ZEHNE - Bk | B HE+ | &
IOEHID) R R EE L 28 0 a0’ BHEVEK QL EL L K% I
N QEUQ N DRV L < BB PR QS LR IKEE o Ee Le
Ei Q2 M QKE& O R DWES 2 )V EE0RT Hrjrmay
N D2V QEoE N O S VA OBEER LR O UUIR RES AN 2 ey
HoVFEEZRSOERE LV O QEEFCeY B4 WwHPERWSI S0
BECKIEMS | BV &8V HENREIEQ IR VER L VYRS mENQ
RECHORIR HvERBWKVIHLL KON My g O LW | X
HOEE QOIS RPONWREHVOURERSEHRN OV 08 sVRMKE” sV
Sl RECERINIEH SOVEENSR U LIEERVEI0ROL0°
MESEER] o HEIEQERIKELS O PEXRIY O 2 \VEE Q Hh H s
DR ) Rkl Lo v QEWERE D" KrN O X QmWwEL 1)
ANEPA A L (A0 50 A0 VAR KW H RO MRID A X HQ#E
AWM QIKENEVVEEBROHE B O EVESET #E QS
WEAHAVHS R (NS A1TTTRYY="D) VEEIL Y Hisu g LAY Q7 sV
Q O BHIHE T O L0 Y M Q BERARER UNELHQ 0 UH
P47 BRSNS M O SRS RENVEKUST N O 0 UNE OV S
40 EHIN T a4l NEQM A& MmN (T —2N)°
BEVEDOIVReL0E WOHEOQN KU | HEEEQ LMy o
XEE S EORNE OO KO0F e MM VEEQERE NI
S OREBAMENE S IVPCECEH VOV | HOHKEHNCER SR
BOEHIOER VA BOMONC Y £0%&° 1) QEH o <0 O W EIE NV ER
PR KNS WVENK QI D40 JVBZE O VR0 HEE IR Y
M ESO°
EEERT mE | o8y (Km) LHOERY VOREOEHSERLOE
LA WRNGONV RN O VEREVEFCS R [KUBRSVEWK D)
Ao QMM L B L NN 4 0 NER RS AL O OBathe—
—ERERQIZEI OV NI 200 a0 QTHEQ UHIANOO RS Y 49)0°
PR WOKOEHERERE 1L MBEER] RIEAURS T —XuBfg” [H
KEHOER) BHFRBEWR [BESER] SRVEUEVNELSTLEMQH VDL
S o s W QEHI ST WO MMELr CEHEERQKE NI LR
ANV O 0T BOKERH QKL | 127 1 RkEe° B0 #ESHES
KR RESERIC IV | # 1IRKOSHEHEERNVEICHIS BERITL»
MRRUTBE OV#H05 L4 SR WEHE OV RE e L0 ) U 40e°
KEQLKT BREQHEQHERVOVWHBUHRYVEV OUL2Q V0L RIEIRHY
PG L L #A MOV KHESERERCEDNWECHI L ERe v

ENR ERNEOSQER OO0 WAEHUOY KEQCHKSREOLNL
SEEUSUIMOT W OONEREE N ZA00 VY B0 L R &
TNV SWE O L

E S P R SR R S

BHED VOEHKNRIVY WOENWREFCUL QW v SEENRHW LR’
HEFEVD E | QEENELOICEQEEVEHENRFOEEQ U v
FENYTHO O Q7 BREP e

< KHE (M- - &) ¥

HEQELD ¢l NWAKHENEF QLS REL R0 HEVIZ LS LT 0#
VR BHENE OZD WOKHMEN 4O 0 M - M - B - MO LAERSLUR
IR WHENIT T E VWL RN T N4 WO RHE Y 0 S0 )N TE
PRELSRKEBELSR WRREHNIEHEACHVREROSNT VKRS0V L
AN RS SRKRLS S ] V00 R HEOKRDW L oKL BN e-2Q v
SR BENGLIY MR Vinr—<8 EQROCESELOSSLS

KHEL 00 | QMM SL08 5 ) i - - & - ) - oo
SUFIEPROVY | OQETENA | O QWHES QITUS BLOCKHEN IR FER
| ECHUEEWS SRS WOEBNY O LR QK80 50
AT B THIBRI ORI L] Vi 0L oy [
1B B TR Bl el | BEMA0.e° RN TG EK QMR
OOESEAU] 207 THIT) DXE” [H2) BHef R | BEMVOVESRLS
7 MDA IR MES VP ARR MO ER QN LROLR | 1)UV’
O SHESRERSVARWS Y 2 0olaE #HuovEaoRI e’

COEK BT # - BV - -V RIRZESO #oiRd HIEHE s
HEP FEONER FLEL° WORM HEDNEY FEN QLW EER
LLL (O’ | BEVRE)° PE0” U0 HEOEED
BEERLLY LK - ROFSOHEBEQLEN O L VWOEEDT P 15
RERENEL 0S80 L0800 0L B HEE S840

QOEWCEETR S QKEN QL V2P ERHUSLRB&E08L° MEQH
BRPE VR SVERPEHVER U O E BEELL

ORENELPCEEHY O SR HEBEN O LV EEN O LWV EEESLS



#5275 (2016)

WFFEACE

AL

RETHES

b2

58

BENEQUOERER EEQHNEN O LR IEWE MEEER) URL Y mMEEUERNW
RPRS WRH SYOUHEROXKANT—LUH 0 U00 VR0ER
B EH B W REOER RSV KO FREERRDVREF0LQ UL 0 v 210° ¥
ER TEEER] U0V EEHEHZN 0L RESERN( AL

4187 QmEE VR O oA 8 T 480e°

DRQFHFWUR LV BEVLOLD BYORy UBHKE VLS UK
MABEHL R O L0 DL° il - Y QEE - QLY Hd B - HH
SHRa VOV MUBEFMNIERLIE VOV <& TEEE] SHRMEKL” b
B v 2ol WKLY RELSE DY MEE] v Qo008 0
HOR HRLHIEQLLE S WYy NIE| Y8 0 LT L8e°

KK FEQHEEVINDE WE L 000 R TRAREK] V MREESKRH)
S0 S’ W OERERSREHKNE D UH ORI WKL) Wi
FEL4ERVREL S0 LIV OREVO Y QFEWEERI I UNIKED” et
N B BN TR U BAE0RT D& DT M S0 QBT MR MKy DV
HRULEL0 BMLAUEFAUNRLDLQWHOHOIULQR OV KOV EHRN
MR WePR P& LY L0 Wl MELRFE] Mg WXV EROSY
BRYRWHI VRS DU & D XKL DGEAT OGS 0Q L re° Lol
N QD QWAL IR AP RIS H XKUY s Q LB 0080
oA BRIV O AU B LT EHIE S N Do RS L
% PO ENIEE IO VB NED N VR KRB ER D L UG A
B BEMRQLV MEE) v TE) Syl Rs” TERNES VvE MoK
WD) MR 07 JREN N FEEIN O 0% ENRSO S
SR MESCEHELSRNMNRGL VY WHNEHMP <Ly NEENSQENHT VR
M LOTRNET W80 TR QLEmFER) VB R M NDE] ViR’
BRIV QL0 L V@ BEN°

MO VIR OURNT DR BNV VT | O QERERIEHEEC o’
BHESSP ARG EULS” HIYQ L —<¥R QR —2 NE O WEITE0 A
v RO ML BN EDV 0N [ HO R — R NE O EIEOOR D
Qs 0OV MIEE) WROUANB WAEN WRAKREOEQS 2 —2 (Kmi-H)
WROMVRLELEBLOL L QPR WOKmIEHNSECLQR | R BV IEK
LD Q NER O L0 Ve D& KmEMQREL DN HENER
MR EERO R —RNWEORY REVERPONEF O L) VE BN
(SR

MOERMEOINRT RN [EEER] (SENEN BE+! |8 10X
K%wf\@%@ﬁﬁ@%@k%ﬂowfﬁﬁﬁ@énfwéb\EW%&%%KO

Katsuhiro SETA

Reconsideration of Renga-Sarikirai



Tool Wear of Aluminum/Chromium/Tungsten-Based—Coated Cemented Carbide Tools in Cutting Sintered Steel 59

Tool Wear of Aluminum/Chromium/Tungsten-Based-Coated Cemented Carbide
Tools in Cutting Sintered Steel

Tadahiro Wada and Hiroyuki Hanyu*

World Academy of Science, Engineering and Technology International Journal of Chemical, Molecular,
Nuclear, Materials and Metallurgical Engineering, Vol. 9, No. 8(2015) pp. 826-829.

An aluminum/chromium-based-coating film, namely (Al,Cr)
N coating film, has been developed. The aluminum/chromium-
based-coated tool was evaluated through the machining of
sintered steel, and exhibited markedly improved performance
[1]. Therefore, the effectiveness of the aluminum/chromium-
coating film is apparent when cutting hardened sintered steel [2].

This result clarified that the wear progress of the (Al,Cr)N
coated cemented carbide tool was slower than that of the (Ti,Al)
N coated cemented carbide tool, and (Al,Cr)N coated cemented
carbide is an effective tool material for cutting hardened sintered
steel [2]. However, the results of our study indicate that the
critical scratch load, which is the measured value by the scratch
test, of the (AL,Cr)N coating film is 77 N and the micro-hardness
is 2760 HV,s\. Therefore, in order to improve both the scratch
strength and the micro-hardness of the (Al,Cr)N coating film,
cathode material of an aluminum/chromium/tungsten-target
was used to add tungsten (W) to the cathode material of the
aluminum/chromium-target [3]. The hardened sintered steel was
turned with the aluminum/chromium/tungsten-based-coated
cemented carbide tool. Compared with commercial (AL,Cr)N and
(Ti,AI)N coated cemented carbide tools, the wear progress of
the aluminum/chromium/tungsten-based-coated tool was slower
than that of the (Al,Cr)N coated tool [3].

Furthermore, the wear progress and the wear mechanism of the
aluminum/chromium/tungsten-based-coated tool were investigated
[4, 5]. However, the wear progress and the tool wear mechanism
of aluminum/chromium/tungsten-based-coated cemented carbide
in cutting sintered steel have not been clarified.

In this study, to clarify the wear progress and the tool wear
mechanism of the aluminum/chromium/tungsten-based-coated
tool for cutting sintered steel, the sintered steel was turned.
Scanning Electron Microscope (SEM) observation and Energy
Dispersive x-ray Spectroscopy (EDS) mapping analysis were
conducted on the abraded surface.

The main results obtained are as follows:

(1) The wear progress of the (A164,Cr28,W8)(C,N) coated tool
was the slowest among that of the five coated tools.

(2) Adding carbon (C) to the aluminum/chromium/tungsten-
based-coating film was effective for improving the wear-

*  OSG Coating Service Co., Ltd.

resistance.

(3) The main wear mechanism of the (A160,Cr25,W15)N-, the
(A160,Cr25,W15)(C,N)- and the (A164,Cr28,W8)(C,N)-
coating films was abrasive wear.
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Hardened steels used for dies or molds are widely cut as a
substitution for grinding. Polycrystalline cubic boron nitride
compact (cBN) tools are used for cutting hardened steels, due to
their higher hardness and higher thermal conductivity. However,
in higher feed rate turning or discontinuous cutting, e.g. milling,
drilling and tapping, main tool failure of the ¢cBN occurs easily
by fracture because the ¢cBN has poor fracture toughness. In
these cutting hardened steels, coated cemented carbide tools,
which have good fracture toughness and wear resistance, are
effective tool materials. The physical vapor deposition (PVD)
method, which is a coating technology, is widely applied to
cutting tools because the PVD method can be coated at a lower
treatment temperature and a higher adhesion of the deposition to
the substrate. In this case, titanium based films (e.g. TiN, (Ti,Al)
N) are generally used as the coating film [e.g. 1, 2].

An aluminum/chromium-based coating film, namely (Al,Cr)
N coating film, has recently been developed. An aluminum/
chromium-based coated tool was evaluated through the
machining of sintered steel, and showed greatly improved
performance [3]. Furthermore, it was clarified that the (ALCr)N
coated cemented carbide is an effective tool material in cutting
hardened sintered steel [4]. However, it was considered from our
study that the critical scratch load, which is the measured value
by scratch test, of the (Al,Cr)N coating film is 77 N and the
micro-hardness is 2760 HV ,5\. Therefore, in order to improve
both the scratch strength and the micro-hardness of the (Al,Cr)
N coating film, cathode material of an aluminum/chromium/
tungsten target was used in adding tungsten (W) to the cathode
material of the aluminum/chromium target.

In this study, to clarify the effectiveness of aluminum/
chromium/tungsten coating film for cutting hardened steel, tool
wear was experimentally investigated. The hardened steel was
turned with the aluminum/chromium/tungsten-based coated
tool according to the physical vapor deposition (PVD) method.
Moreover, the tool wear of the aluminum/chromium/tungsten-
based coated tool was compared with that of the (AL,Cr)N and
(Ti,AD)N coated tools.

The following results were obtained:

(1) The micro-hardness of (Al,Cr,W)N or (Al,Cr,W)(C,N),

*  OSG Corporation

(ALCr)N coating film was 3110 HV,5y or 3080 HV 5y,
respectively. And the micro-hardness of two types of
Aluminum/Chromium/Tungsten-based coating film were
higher than that of both the (Al,Cr)N coating film 2760
HV,,sn and the (Ti,AD)N 2710 HV 5.

(2) The critical scratch load of (A1,Cr,W)(C,N)
coating film 123N was much higher than that of (Al,Cr)N
coating film 77N or (Ti,Al)N coating film 73N.

(3) In cutting the hardened steel using (Al,Cr,W)(C,N) and
(Ti,AI)N coated carbide tools, the wear progress of the
(ALCr,W)(C,N) coated carbide tool was almost equivalent to
that of the (Ti,Al)N coated carbide tool.

The above results clarify that the aluminum/chromium/
tungsten-based coating film, which is a new type of coating film,
has both high hardness and good adhesive strength, and can be
used as a coating film of WC-Co cemented carbide cutting tools.
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An (AL Cr)N coated tool was evaluated through the machining
of sintered steel, and showed greatly improved performance
[1]. And, the (Al, Cr)N coated cemented carbide is an effective
tool material in cutting hardened sintered steel [2]. However,
the results of our study indicate that the critical scratch load,
which is the measured value by the scratch test, of the (A 1, Cr)
N coating film is 77 N and the micro-hardness is 2760 HV .
Therefore, in order to improve both the scratch strength and
the micro-hardness of the (Al, Cr)N coating film, the cathode
material of an aluminum / chromium / tungsten-target was used
in adding tungsten (W) to the cathode material of the aluminum
/ chromium target [3]. Furthermore, the hardened sintered steel
was turned with the aluminum / chromium / tungsten-based-
coated cemented carbide tools. Compared with commercially
available (Al, Cr)N and (Ti, A)N coated cemented carbide
tools, at a low cutting speed of 0.42 m/s, the wear progress of
the aluminum/chromium/tungsten-based-coated tool became the
slowest [3].

However, the addition of Si to TiN coatings is reported
to transform the [111] oriented columnar structure into a
dense finely grained structure, and thin films of Ti-Si-N have
been deposited by physical vapor deposition to improve the
wear resistance of TiN coatings [4]. The hardness of the
Ti0.84Si0.15N1.03 revealed the highest hardness value, around
47 GPa, which is more than double that of common TiN [5].
The Til-xSixN system revealed a significant increase in the
load values for total failure when compared with that of TiN [6].
However, the (Ti, Al, Si)N forms a two-phase scale as in the (Ti,
ADN, but the oxidation resistance is slightly lower, too [7].

From the viewpoint of film-forming, in Inconel 718 turning,
the (Ti, A)N-multilayer coating showed some performance
advantage over the (Ti, Al)N-monolayer at higher speed
[8]. Nowadays, most multi-layer coating materials contain a
combination of TiN, TiC, Ti(C,N) and Al,Os; to improve the tool
life, they are deposited in different sequences [9].

In this study, to improve the tool life in cutting hardened steel,
the cathode material of an aluminum/chromium/tungsten/silicon-
target was used in adding silicon (Si) to the cathode material of
the aluminum/chromium/tungsten-target. Multi-layer coating
materials containing a combination of aluminum / chromium /
tungsten / silicon-based-coating film and aluminum/chromium/
tungsten-based-coating film to improve the tool life were also
used. Furthermore, the characteristics of aluminum / chromium /
tungsten / silicon-based coating films were investigated.

The following results were obtained:

(1) The micro-hardness and the critical scratch load measured
value by a scratch tester of the (Al153, Cr23, W14, Sil0)
(C, N)-coating film was 2990 HV,5y and over 130 N,
respectively.

(2) The mean value of the friction coefficient of the (A153, Cr23,
W14, Si10) (C, N)-coating film was 0.41.

(3) The wear progress of the (A153, Cr23, W14, Sil0) (C, N)-

*  OSG Corporation

coated tool was slower than that of the (Ti, Al) N- and the
(A160, Cr25, W15) (C, N)-coated tool.

(4) In the case of the feed rate of 0.1 mm/rev, the wear progress
of the multilayer coated tool was almost equivalent to that of
the monolayer coated tool. However, at a higher feed rate of
0.2 mm/rev, the wear progress of the multilayer coated tool
was slower than that of the monolayer coated tool.

The above results clarify that the new type of (Al60, Cr25,
W15) (C, N)-coating film has both high hardness and good
adhesive strength, and can be used as a tool material in cutting
hardened steel.
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Aluminum alloys are used for automobile and motorbike
parts due to their high strength-to-weight ratios and good
corrosion resistance. However, as aluminum alloys have poor
wear-resistance, silicon (Si) is added to improve the wear-
resistance. In particular, hypereutectic Al-Si alloys such as A390
(Al-17 mass% Si) are used in applications that require high
resistance to wear and corrosion, good mechanical properties,
low thermal expansion and reduced density [1]. As a result,
they are used in heavy wear applications, often at elevated or
medium temperatures, such as in pistons, cylinder blocks and
AC compressors [2]. High silicon aluminum alloys are generally
machined to improve the dimensional accuracy. However, the
use of hypereutectic Al-Si alloys in engine applications presents
other challenges, including poor casting process reliability, and
difficulties encountered in machining processes, primarily due to
large (100 pm) primary silicon particles [3]. Primary silicon in
hypereutectic aluminum- silicon alloys is very hard, imparting
improved wear resistance but also decreasing tool life during
machining [4].So, in cutting high silicon aluminum alloys with
conventional cutting tools, the wear progress becomes faster
because of the hard primary Si particles. Therefore, diamond
cutting tools such as polycrystalline diamond (PCD) compact
cutting tools or chemical vapor deposition (CVD) diamond
cutting tools, are usually used to cut high silicon aluminum
alloys[5] - [8]. To minimize machining issues while fully
utilizing the outstanding wear properties, primary silicon crystals
should be controlled to a uniform small size and have a uniform
spatial distribution [4]. However, the effect of the primary
silicon particle size on tool wear is unclear when cutting Al-17
mass% Si alloys.

In this study, in order to improve the tool wear resistance of
polycrystalline diamond compact cutting tools, the Si particle
size of an Al-17 mass% Si alloy was changed by adjusting the
water-cooling speed. Two different kinds of Si particle size,
which were changed by adjusting the water-cooling speed,
were used. The Al-17mass%Si alloy was turned with the
polycrystalline diamond compact cutting, and the tool wear was
experimentally investigated.

The following results were obtained:

(1) The formed Si particle size was from 30 to 70 pm or from 40
to 170 um.

(2) The mechanical properties of the Al-17 mass% Si alloy did
not depend on the Si particle size.

(3) The Si particle size including that in the Al-17 mass% Si
alloy had a major influence on the tool wear, and it was
possible to reduce the tool wear by increasing the Si particle
size including that in the Al-17 mass% Si alloy.
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