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Effects of Valve Timing on the Engine Characteristics

By
Sumio Hikasa, Hiroshi MaTsusHITA, Toshihiro Oyagi,
Mikio YASUNARI and Hiromichi MIKaAMI

A proper understanding of the relation between the engine characteristics and valve timing
is very nesessary for the prevention and eary detection of accidents in the engine.

Experiments were carried out to obtain foundamental information on the effects of valve
timing on the engine charcteristics in the 4-cycle exhaust gas supercharged diesel engine. In
order to change the valve timing, iron pieces were inserted between the tappet and valve head.
When the tappet clearance of suction and exhaust valve increased, the combustion became
worse, and maximum pressure of combustion gas, exhaust gas temperature, inlet temperature
of the turbine and revolution of the supercharger rose.

It was found that the experimental results are applicable to troubleshooting in the engine.
An explanation of those phenomena is given.
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Fig. 1. Schematic diagram of experimental apparatus.

@: Diesel engine,

@: Suction air blower,

®: Air cooler,

@: Flow meter of fuel oil,

@ : Manometer of charged air,

@: Detector of propeller shalt revolution,
@: Detector of turbocharger revolution,
@: Indicator cock,

@: Thermometer of fuel oil inlet,

@: Thermometer of turbine inlet gas,
@D: Datarecorder.

@ Exhaust gas turbine,

@: Measurable appliance of suction air,
®: Fuel oil service tank,

®: Manometer of exhaust gas,

@: Buffer appliance of pressure fluctuation,
@: Detector of crank angle,

@: Pressure converter of suction air,

@®: Pressure converter of cylinder,

@ : Thermometer of exhaust gas,

@: Thermometer of charged air,
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Measuble appliance of suction air.
@: Suction air nozzle,
@: Setting hole of pressure converter.

Fig. 3. Modificative appliance of tapet clearance.

(1): Setting device.

(I1) : Detail of modificative appliance.

@ : Modificative appliance,

@ : Tapet,

@ : Valve cap,

@ : Rocker arm,

® : Valve casing,

® : Valve spindle,

@ : Iron piece,

: Holder.

Table 1. Properties of Fuel Oil
(a) (b

Specific Gravity, 15/4C 0. 8556 0.8571
Flash Point,C 98 117
Viscosity at 50C, ¢St 3.986 4,553
Carbon Residue, wt. % 0.03 0.07
Sulfer, wt. % 0.58 0.79
Ash, wt. % 0 0
Water, vol. % 0 0
Gross Calory, cal/g 10810 10780

(a): Experiment at the thickness of iron piece is 2,0 (mm).
(b): Experiment at the thickness of iron piece is 3.0 (mm).
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Fig. 4. Buffer appliance of pressure {luctuation.
@ Buffer plate,
@: Inlet of exhaust gas,
@ Outlet of exhaust gas.

4. RE#HR

32O TROLERUMBIC BT AR E 20—
BUHBMoEE? S, HRIZL VW - S5 00 20T
KRB UHETEE RO,

P ) 2 B8 2 CTh D, BRIEEE280 rpm,
JEHIERO. 3 mm, 2.3 mm U3, 3 mm 12 B4 5 F AN
K% BMOBEE, WK UM X8 Ok 70,

b2l T

AR 5

S SNPIN RE SRR W
L=Rot ) cosl6T e Cosel
| T (-

U= l~Ro+ 71+ el1—costl,~ 01y 1 — e'sind,— )L

FOHIE
B 5

ip o SIn) (20 4.
v =Rt 2 e ()L (4-2)



BB L2

M
o e sin26,—9) 27n
~S[Sm(ﬁo“0)+m](”é‘(‘r>L 4+2)

: Rt
7L, e= 5

Ok RE

RS

—(p 4 lEsin0+e)2mmy

= (Rt 1 e (i) ¢

4+3)

THPES 5

¢ 08 20, )+
a:~s[cos(0r0}: ¢ cos A, 0)

e’sin‘(ﬁrﬂ}](m)z
1 e'sin{f,— 1P/ 60

e o ffiﬁi

. Iif’z?tf i HE

s TR & B o AL B
6 % AOREESE

O M E COMEE

no L LoD [EIHER

L EBoLs—1 (1, 25)
LR

v R

a IEOndE

(@4-1) 25 -3 RECEHOCHTLHRE

Fig. 5123, {I—n), (I—a) RV (I—b) BZFhEh
HLHERER, (@) OBEOBRRY b) OBeoHRLR
o F72 la—n), {a—a) R (a—b) HEERENAEE
DOWRIE, (a) OYEOMMERY (b) OHpa e
BRT,

F222L, BRI S2.0mm, 3.0mm 2V, EEL
g (@), (b)) TRV,
- BERA OMIERIHHE R L Yk 7,

Sisa foo= mld+ Isine-cosall cosa

S S T+ PEG P00 £ TR
d P HLOERE
DFR IR

W - BERRDFMBE Sy - By & L, BEHKRE Lk

T - BT OB 8

27
&% A (Sy=Er=03mm) HARLORGFEHEN-
(S =0.3mm, Er = 2 33((3:3. 3mm), W

J-L&%B

KOG rhEW- L &%
E¢ = 0.3 mm),

mm,
EERD (S =Er=2.31E3.3mm) &+ b, (4:4)
K TROLHERE Fig, 6 1R,

KAZW - BEGSE ORE RE TR

Sr=

W - HRE 7‘1&:%1}\}

S

T

\1‘(f,,)

5

(b)

LA TR
Sor S
KBITBA B CRUDIZDVT -
TR 124
(3-4)

W« HESUAR o> L TR

Rw Fig. TIRT,

5

Sy o= 2,3X{$3.3
EEW -7

IR Dk,

(4+5)

) X%

KIS L D RD A DEER % Table 2 1257 L

Foo TIMHHCL TR B, CRUD TORERY A

TOME DFETROLMERE Fig. 8

SRR b L0

ks 1
L3

[N

L, B, CEUD TOffiix A & DETRE,
PREHH % Table 2 LU Fig. 9 12574,

Velocity (em/s)

=
o fo.n]
< <D <

K.
<

S
Lift (mm)

(=)

T

Fig. 5.

0 20

Cam angle (deg)

Lift, velocity and acceleration of valve.

Lift at normal state,
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Exhaust valve,
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: Opening area at normal state,
: Opening area at (2),
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Propller pitch angle.
O : Initial state,
@ :18.0(deg),
A :19.0 (deg),
B 19,7 (deg),
Y : 20.0 (deg).
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Table 2. Data at A

(a) (b

DATA PPA (deg)] 130 190 197 20,0 180 190 197 200
N (rpm) 2811 | 2826 | 2813 | 2822 | 2816 | 2819 | 2805 | 2814

G/ (kg/ho) 7799 | 8805 | 9444 | 9922 | 7795 | 8558 | 9612 | 99.82

P, (kg/cm?) 670 | 740 | 793 | 82 666 | 720 | 826 | 818

Puax  (kg/cm?) 498 | 520 | 530 | 542 | 509 | 535 | 532 | 558

e 0 315 325 333 338 312 319 332 336

P (mmHg) 66 76 83 88 74 81 93 97

: b €0 368 392 408 418 374 391 419 422
N (rpm) 9470 | 10330 | 10910 | 11330 | 9490 | 10265 | 11080 | 11380

Ga  (kg/hr) 3384 | 8700 | 3815 | 8991 | 8393 | 3587 | 8794 | 3914

P.  (mmHg) 92 113 128 140 92 110 135 142

Pel Py 0969 | 0958 | 0949 | 0942 | 0979 | 0967 | 0953 | 0950

(a) :Experiment at the thickness of iron piece is 2.0 (mm).
(b) :Experiment at the thickness of iron piece is 3.0 (mm).
N :Revolution of main engine,

P;  : Mean eflective pressure,

ty  : Temperature of exhaust gas,

t: : Temperature of turbine inlet gas,

G, : Amount of suction air,

PPA: Propeller pitch angle,

G, : Amount of fuel oil consumption,

Py + Maximum pressure,

Py @ Pressure of exhaust gas,

AN, Revolution of turbocharger,

P, :Pressure of suction air.
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Fig. 9. Fuel oil consumption.
The mark is the same as that shown in Fig. 8.
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Fig. 11. Maximum pressure.
The mark is the same as that shown in Fig. 8.
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10}~ (b} #

{ A

A B C

Difference of temperature ( C )

L

Tapet clearance of suction and exhaust valve

Fig. 12. Temperature of exhaust gas.
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Fig. 13. Pressure of exhaust gas.
The mark is the same as that shown in Fig. 8.
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Temperature of turbine inlet gas.
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Fig. 17. Pressure of charged air.

The mark is the same as that shown in Fig. 8.

x10™3 ()
ol o ®
/n
£
~ 5k \Rgigsjﬁgéég\\\\\\
-]
%
10k
L
-3
x 1073
o o (b} A
|
_5_
G,
) A
~15} * o
Y
.__20..
. u
{ 1 i |
A B C D

Tapet clearance of suction and exhaust valve

Fig. 19. Rate of P, and P,

The mark is the same as that shown in Fig. §.

9 =

(a)
15
.3
10 8
¥
a
3 (]
5 '\ /
g 0 o ]
v
]
‘
&
5 (b)
Y
2 *
5 2 g a
A ) 4
15~ R
5
[
10
S o
B
Ok © A
{ i 1 i
B C D
Tapet clearance of suction and exhaust valve
Fig. 18. Difference between P, and P,

The mark is the as that shown in Fig. §.

5, & &

RIRGHERUOBDE , —DOBEREOI MR
UBRIUC R 2 2L, BRI & v, ROIES
Wb EIITERE WAL TS, FEBh OMIR A R IR
THI LG, L LERRIIZHER 3, B4
IUFTIEADZALSAE L, SGHIZT—m e E 25
N,

5.1 W - HEAOMEEHE

BERBM ORI O B - AP L &~ T
Bo >, Fig SIURT 518, JrE, MR OMik
BB~ b1, W SRR L B L &% 5,



FRBRRE IS AT - BRI DB O 328 33

Fig. s IR R OBBUB ), @ BT b)) obw
T, B ERELTAE -1 Ko e k&, 0
BANS bz, FOREIGD 5 ME RN, Bkl
BONSIL Db, Thbb, -1 KBLY @-3) &
LWL rRL S, @ BRU () OBHEE ) o
BLDHA20RU0mmPpEL b, HalT, ) O
HRMBEERGD LY, KBIHMOBEEAE RS
DT, (EMBOOBBYMBEE ((~n) &0 ((~a),
B2 (I=b) OFDPREL b, 2 ORGSO
B, MEESKE b, 20T 4. 2), (4-3) =
KU Fig. 5 \RT O B UIEE RG> 5 S5 »
Tdhb,

W e BRI 2R A ThH B0 5, FRMBE KA

T AU OLERIAIER U RKIBR IR T 5, +2bb
FIERMOWD 72 TR L, FMHBOEFEHRY, B
RO E LML, BHELKEL b,

52 BISRBEOERR

494 7 VOPR S — 2 RRTERN T, ﬁ%%ﬂﬁ@
By - iR, REERRUY - AOFAED - BHEIZ L
h%mw@%ﬁ,E%%%%ﬁxh&&&%ﬁﬂ%ﬁmi
b, FHREL - GRESN TS, D LINSOET
D—DHFELIEM S ETELL, EIBRRORREC
SIWHERITL, HLCWFIRIEE 25, 1t CBMRHRN
OYEf R, T b bAREERERES  ORTOFHIRES
RLTWAHI LI bo RICH - SEEIT O M BZEE 2
&0, HLOREHREL 2 520G R FOBLE SR
FHEMOEENE kOWT%z%o
a) BRBEGEHRXUORRESEHESD

I EER I Table 2 1SR4 4 512, uz~mL“i&
BT ENMERS, FE y FHIIBWT, SR RHERL
f%ﬁ@i%@%ﬁm%mmmgs-m¢;v_,Lv
FAPDECEAEROBEIKRE O, (o THER YT
DU L Y, BRI OBER » Tk R 00,
EIREEATT 5L~ [E OB HINT 53 Ch B A5,
RIEERTI, Fig 8IIRT & ) ICEER OB M TH
Hirh, W ORBEEERTL LA HEDL, —F,
PR Fig. 9 1ORT & 90, EESOEAL & Bk
BT H B BRI 1 B OV & BB &
OHEBHEOLEFOMTH LI, WREOBLIZEIEFER
DELIZE BOT, FEHOWHBGIDIT-BLELDLI L
AHE DL, WE OB A—ET, Lo Fig. 10 1R
& BRI DT+ 2 DR OB T

&Y, RREGMBEEUT AZRIBLORKIT & B BEIK
EnLDLEIOLNL, Fig. 10 15RTHIST Y 340K
BVO, £ ESERORA, BEERE—ET
<, FRRLHERROBL L hnibeEL LR
Lo L LEIOHIME LT, )ofs, BURFESEME
DEARZAD BV, LOYE, BRUCTIEA L L
L, DECETHIBLEAEES RV, )OS, RIRE
WAHEMETI OB /N E WO, Fig. 6 U Fig. 7 12574
£, B PR OHETHR URE A ETROMIH
BHNEL, BIREEHEHENICE L BRBELSN S WD
TdHbo

(LIDWE, B THEFESOMSHEN, PRERIE Uitk
iﬁ&?éoLWLN%#@%%@%@&}ﬁvyhh%
IREAERUOBMDITL Y W AW, AR E
%ho CTHERAROMENEN, F/REIOHIETR
DWL RFEIE D BEMEEROBL, HTITBAaE
THGE Fig. 7 L 0BSHR LD, BERM—THLY, *
DRKABIFBNT D, TOLOBIFTANEL, $HK
SHAOHMLBEL, BERTTOLOBBIEE 22,
1o T COBAICIEFRRE LIRE DRI L Y, BRE
BUNRE MR SCBIEMAES, W A b I8 ki
ﬁ%ﬂ?%a%zan&o D Tl - Yo f g TRk

URBAMIEIIARA T 570, BEENDRUPEED
@&6m,ﬂzx&u%ﬂ5&°L#L,%@m&m%
DI & Y IREIES EPEIE & DL Fig. 18 1R T &
HIKEL, FhFig TIERTLICBEENIH L
BEMERROBRLORIZIE T ARG, Pk
WLHE BT %2, SOEMP»6 DR C LIFIFFE—~IC
BoldbDEEILND,
b) HSUBE

Fig. 12 4 m&ivhﬂﬁ(KMAf@m;nB C,
DOHUIEA LTS, T/ (D)7 A5 % DI ¢
REV, PEGICHD Bt fit %ﬁé&ﬁi%f;l SR TLAS

DB EH L T hE, YRR R kR O
hENb,
Q¢ .
=g oot ta (5-1)

[ HEEiRE

t, } FERURIE

(A7 B~ s E
ORISR B omE
G, k&R

Gt HADEIE



34 HAE - T

ZIT (51 RO g, IBEERITTHEIIOWTEL
Bo Qp IXPRRIEHE L B OB L OTH Y, Fig. §
R & IR R OB AN E D T—E E#H RS
Nbe CIXREBROYE, Nyt MIEORER U
SR E W LIRROBESKEVEE L bR b, C, 3k
HAORE, THOLEREBHOERILEON RREI
Lo TELD, FREBROBE, Tho0E{IvhdnaT
—HEERZOND, 1, FEKGHHRLDRED D Z DR
LIt E v, REBROBE, 1°CUATH-T G,
{3 Fig. 16 IZ5R$H Y TH BHo PERIREA Fig 12 IR
EIRBEELEASDE, 51D RO Qs CRU
L, SIEIE—BTH Y, G, &, ALY B, CRUDODHH
WAL, CRFEAOMEIEE, DANBERTIRITRILE
b, HAWOEALIC X ARETRROEENKREL, A
EDL B, CRUDDHVKRELL B0 THS, Fig
162)0 C & D # W LAG4E, DOFEMIMKRLT
VA, Fig 12000RT L1 C & h D oy rraing
BEALTWA, Shid 65-1) Ko IFREICHALL
PrBWT 5, ZOREHHBOREVBIOEE S Fig.
12(8), (DO D COHPFBREIBER L TWBI ED D,
PRIEEALIC L DL D EELLNL,
c) HB5E

BAURIE Fig, 16 10RT & 10, A & B TIRIRELR VN
C, DTUEBAILTVE, LELEROEHEAODIEC LY
BMIMLT WAy 494 7 VOB AL, REED
Mmt%wﬁwwxﬁﬁwm%tﬁﬁbt SO TH

?&h%%ﬁ%u&uyﬁW‘%iotﬁﬁﬁt#T

CEE Y LR RE OfTH D, PEo TR THE

béh%o

zZV,N 21 F,

Ga: 120 7711 720 Vzg-R Ta d’aa“ 7/lr (5'2)
I U 5.
= A 1-0-w k] (5-3)
Vet Ve
Ep ™ V“;‘"‘ =5 &p
P, L&x}%h
\/x,,—l E) ]

Z 1y vyRg
Vi 1 TR
e AR

N BBE

KA R =k

7,0 it
7 ot BB OB LR
T AR
R WA
P AR
Y o AE
7, MRERORELR

LN v %

Vet Vi D IRECFDTH U & & OBRhE

Mo TP TEAIIN T B IR

Fy ¢ SpEa 44l B TR

WE 1, e gRERFIEARYD, HERAD,

BRI LS & S OREERT,

(5-2) RITBWTH - PERAMBOEEILL T,
Gal2KECHEES 25 e, o Fou o BU melZon
THE2ho ALNB CRIDDHBHHANANE L A
N (5:3) RO AR 3DEL, FonldRELED
Pt o BT Do FOFIHRARIL 1o E K OB
TIREND,

. Cvlmu.z'
Ho == d

Co ' Tl L DB T
T ERE T DL Ly AWNE LSBTz #y i3k
Bt b, Foid Fig TIORT &1L, MR ERE{T2
EWPT By deo b Fig 1915RT L5112, BRUD T
(Py/ P DWH$hbRELSRY, CT (B/R)
DEAHFNEOTA LIZTR— LB b,
D R TROEND,
Go
Mr = ‘(;;

Go . MBI o IS E R
Gs © A ”Dﬁ’ﬁ‘f«ﬂim

FFHBMOBEEIZL 2T G B RESEETED, GO
BALIA RV, Thbb Fig TI0RT LB, CRUD
Tid, Fod/h&8wicd G @A L, o 8N+ %, B
LOHEID G2 K0P Y IRIRE oA
7 OB L o TEET 2205, F0HEEAEL, Gu
FLOKRBSEHREANMOFER Y BEBIIL LD EE
Abb, ThbbREFHIMOD wF, LHHHME TS,
Z OB IEAG RUE T E PSR & DB OREKRE W,



BB R BUE T - FESRSP OB IR O B2 35

BE CTITFig THLMLRNRE I, ukFo dH—IIH
BLTOLH, HALPKORER Fig 1I8IRT LI,
BCHIKL CTIRIBEALELL RV, fioTB T
G DEALIIINE L, CTH poF DRPIZE Y, Gl
@?éonmFgISLn&ivk,#ﬁtm%w F
HREWD, LOBRE, 9 DETRY wF, ORIYE
k%wtm,Gﬂicxbi:ﬁ?iéowm%%,ﬁ%
PR OEIENKRE L, woFo DBWPINE ) G ik
CLRERVWEZEZLNL, LOERLY G il525%
BERE, R L YREFOBIRECEERL TV A,
IHERD 2OOHANEL SR, £ THATADILE
LNBEORBEDNARE L, FoPEWH Lowiiice
m%ﬁ&TWMT&:a#%,Wﬁ#wﬁﬁﬁﬁﬁﬁ&L
Th, BRI AOYMMBD v, — KO BETHE
ﬁ&?nm,&ﬁ@&@#i%( FrPETADL I
EHECHAT AN v T, RAFTROMI
LB DWL P LW EEI NS,

d) #—ErAORERUBBMEGRN

=y AR ¢ AR A & SB ) BEADRE L
FRREE Tpi2, FERER LA LFN b bDTH
B, Table 2 1R &I 4, & 1 b, THIBHKE
WM L L F MUK DT T ¢ & ) BRI 2 1R
T ho WADWMMERBETEL, FRAENRFBRESE b
Lﬁ%(%mtuwéoL#Ly—fykufmm&@ﬁ
BHET Y, RN R LER £ <,
S IRE & b W ORI f<tw@%%o
Fig 2RV 496 BT, ALD , BEALTHED,
bR, LLARTLTWS, SRR L%
N ABHRREANRRICIIRL, BLUE 3ot s
CC, HAOMBI I FrsnLgEr LA &E5, B
THIEESOM E RN, JERRE LAV FoRd L
Fig. 13 1R 4 & 5 IHERIT sl v, AR i
DEMBNEL, BO 4z A EEbohwvd, LLAK
Tth, CTLALEALTYDDI, 1, O LA LHEIK
MULFINFDPEDLL R T, PAENHEN DR
ZANFOHMAKE L, Fig. 16 1R & 5 ICBEEDT
PRVOT, BELAEKE S, ThbbMiEHT
WTHDHY, MBS BT AL R VDT, RIELRIEX
E{MB, DCRH T,IRC LY ERLTWADY, LixCL
Ehbhvdy, LLARTLTCYS, TRIEBD ALK
$THGBELFAULBEICL230EEZ NS,
-y Tan AEELL, KRR TREND,

W, ]Rm{ (5 ](GQ+G,) (5-4)
Wn~;lr‘;»xﬁ1 RTO[(—};—Z)A; ~-1)6. 5+5)
Py
7l (52) F -1
"*“{g‘%}-—y——} 56

Wr i &=~ iih
Wg 709 AN
Mmooy — R
Naa 70 TR
P RER
Gr IR YR
®E L0, 0, 8 LRFRFNKRE, Tuvin, B
LHRRORT Y — € > AODREL R,

(5-6) XEMVT nuiRd, ATOMEREL LT
B, CRUD % Fig. 20 IZR¥. A LB L TB TH Fig.
13, WEU 1646, 6-4) DT, (G H+GHiEbs
T, B RAZ0OT bk —gethud, Wridihd s,

110} (a) ®
]
1,05 % B
1,00 \ /
0954
™
& *
% LI15p
f:.":‘( L]
fal
1.10p 2
4
1.05}=
[
100k 4
@
0. 95
{ | | ]
A B C D

Tapet clearance of suction and exhaust valve

Fig. 20. Blower efficiency.
The mark is the same as that shown in Fig. 8.



36 HE - T

Fig. 20 1R LI e S LA L T2, $oT Wk
O Dae DEIMSE G, E b SR vz, BipEo
BERECPOERIHEE SR DEELLNS, C TR
THERLTYRY, G, R P, OBLFREVLD,
Wpi&&?%omﬂﬂi&ka MLz, Wy
B3 G, DB THIv, BEBOAERRUBRIED
ZALIRE LRV, DT, BEELLY, T,OLRLY
G, DWPBEDHNRKEV D, WrldiKF4 5, s

TTRTANIFBALTY, Tl ERL, G, DM H
KEwio, SHEEBEEHRRURAERER L -boLH
ABN5E, Fig. 12, MRFIBERT LI, 4, 40k
FHIBM RO Y — o OBA R R L, BREERO
BEAEERME OB OREOSCHEE 2, T/
RO BRER RS L, BT EATHE, 7o
TGP LT RGBT E R DA, - s SR
T HZ Ll b,

e) BEES

WHIEN I Fig LWIKRY LI A LREBLT, BTk
EHL, CTHETL, DCEEEINE, LZLLD
WD v F A9 0/ £ 19, THECHE, SofmERLT
Vi, BEEN RN TRIND,

Pmﬂf = 'OPC = €§g'p. PG (517)
P = 62‘“'17(,

7?1(11‘ fé W [L jj

[ 3731 4
B EHIES
REROE £ X5 E NI R o 7 2R R U

DEEDKE G, P Fig 17 10735540, #0 & Bk
BOFURETHE B, £, 130 ABIER O EMHRIC
Lo TEbb, L LAEROEA, BEEILRLUELH
HBOBLINECOT—EELHEL LMD, B TIPSR
OMETRES L D BB T AEEWL, 4 Fig 17
RY LI P bEwi®, EHEHRURENIHRD,
SR, MRS S N, P AR BB, POV
&, Paax 3% <{b, CTH P I3ELLT, BEAOH

CTHROBA OR 0, EHRBOEFETL, PIET
?%oL#%%%ﬁzﬂNML,E%ﬁXﬁ&Lﬁwtﬁ
PREANEL b, Mo T P RU P HIZHLT B0,
Poox 13 B By DT, P AWV, W HESS A
BB D20, P e, WPy Ay

L, BT ARELADLZD P @K r;czoo Thbb
PO DI2, Pror IEENITHE L B D,

IJLJ) ﬁl

S AV S 7J A=

BIEINEE v FMH.THEDB, CRUDTIEA LY
<, By FMP10.0DC, DTIHA LYIEY, 208
B, Table ZISRENTWALMKIEL 5B P, 2 v+
A0 TEOREEH L kal/em® 15, ¥y FH2519, 0
DEEINEH 0.5 kef /em® H Wiz Th b, S hid
Table 2 O(a &meﬁL/¢ﬁcﬂ?éaW®@M#
SHOHPTHE, LD LODEE, P HE » 19,0
BETHC, 18, THECIRY, ZOBHNEHE S »Thn,

6. £ & &

PRy — Uit 4 9 A 2 M E VT, B
KAOFMMOLEED, BUHROBBBOMRIZRITTE
WRIBT A WHTEL,

1. SEAORMMERECTHE, RUEES, HHRURE,
AT ENEROE UREUEN I LA 555, SRS
ETT 5%,

2. BEROFMBERELSTEHE, BERED, BEE
PHRED RUMRIREIRIET L, HEEURE, s—-¥>
AR ER S,

3. - HEEIEORMBERE T A L, HRSURE, ¥ -
¥ OANTRE, BREEER R ORAE B LAY S
Y, AR OHRR R T 4 5,

BLE & b AmBEAROB4E, B b, BEIKE
OEALIIT TR, EEET), PEIRE, Y AR
R USSR EER O LA T L g & v it
Y R A

BbhDICKREOL D T EHICEiREG W, KEER
SERAR ISR S MRS NSRRI T 8 » oK
AL AR BB %,

X Bk

1

~—

JNHEEZ PN Y F 7o 7, THRE, W,
WL, 1967, p452~453

2) RRAIE AN ME 7, SRR
1960, p.134.

3) THEFIESL - &l - HEE— BT H— | KEATHR
30, 119~129 (1982).

4) NHHEZ | NSRBI Y BTy o, THE, WIAWIE,
WH, 1967, p.138.

5) HRFEHUE DA OMML W, BOLsgEE, R

1968, p.18.





