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FgLAAE T - X
A,
B: B: Bs
y X1 X2 y X1 X2 y X1 X
c 59 9.7 —22 57 0.9 -6 76 9.0 —27
! 12 | 8.5 —-28| -5 | 10.4 —12 73 9.3 —22
c 131 8.8 —33 46 8.8 —23 110 6.4 —46
2 119 11.3 —29 46 7.8 —38 9 9.4 —~28
c 55 14.2 -2 35 8.1 -39 164 10.0 —26
8 40 9.3 -39 7 8.8 —31 97 9.3 -9
c 120 13.5 - 8 94 6.0 —48 96 7.4 —40
4 34 12,0 -3 40 4,9 —58 95 7.4 —40
B 570 | 87.3 —164| 320 | 65.7 —255 720 | 68.2 —238
2k BHERxGFE X L -
= A B xx yx .
A M A 1 244,35 —3,851,42 60, 705. 19
EE R B 2 26.25 —192.95 10, 768. 04
TEER - C 3 9.06 ‘=357, 19 19, 833.73
A x B 2 10. 80 225,95 5,576.38
B x C 6 22,02 — 69.08 11,323.46
) A x C 3 4,22 171,56 7,166. 23
| = E- 26 138, 87 —103. 89 33,731.25
L : T 43 455,57 —4,177.02 149, 182.00
27 383. 22 —3,955.31 94,514. 16
A+E
28 165. 12 —296. 84 44,577.01
B+E .
D
29 147,93 —461.08 53, 642, 70
C+E
28 149. 67 122,06 39, 385.25
AXB+E
1&
32 160. 80 —172.97 45, 132.43
BXC+E
29 143,09 67.67 40, 975. 20
AXC+E
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y:EH1 M b THAEE (m?)-(y—250)
x1 100 m2 %47 b AHEH (R)
%2 1100 m? 47 DA HEERE (kg)—>(x2—100)
A:
B: B: Bs
y X1 k%) y } <71 : X2 y X1 X2
—68 14.7 3 | -2 17.2 | 54 8 | 1309 3
—-78 16.2 15 ! 1 1.8 | 4 6 12,7 —-16
16 | 126 13 —47 | 142 34 43 14,5 | 81
-5 14,1 43 —15 11.0 -1 25 12.6 -7
—43 12.9 -8 —24 12.4 13 —49 11.4 -6
—18 14,0 4 —25 16.3 32 —51 14.4 14
-6 17.8 39 73 16.8 25 86 13.2 | -3
39 10.7 ~26 39 9.6 ~27 22 14.5 20
-193 113.0 93 —24 109. 3 134 120 107.2 86
¥ o5 8H5H=E

%:100m? Y7z hRE (F), y: EF1BBIMSA » TAUEH (m?)
Fio, 2x X x OFE), yx Xy & x OFLE), Xy OFH

SSe® =(yx)2/xx l S§Se=yy—SSe° d.f. ~ R 5 # } B S 4
| -
|
|
77.72 33,731.25 26—1=25 ! 1,349.25
1
40,823.75 53, 690. 41 27—-1=26
33,731.25 25
19, 959. 16 1 19, 959. 16 14, 79%*
533. 64 44,043.37 28—1=27
33,731.25 25
10,312.12 2 5, 156..06 3.82%
1,437.13 52, 205,57 29—-1=28
33,731.25 25
18, 474, 32 3 6, 158. 11 4, 56*
99, 54 39, 285. 81 28-1=27 |
33,731.25 25
5, 554, 56 2 2,777.28 2,06
185.96 44,946, 47 32—1=31
33, 731,25 25
11, 215. 22 6 1,869.20 1.39
32.00 40,943, 20 29-1=28 |
33,731.25 25
7,211.95 3 2, 403.98 1.78
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g 28 E (93%)

= 28} H BB E xx yx ¥y

| (F—1) E’ 37 175.91 224,54 57, 875.04

7 38 420,26 —3,626.88 118, 580. 23
A+E’

] 39 202. 16 31.59 68, 643. 08
B+E’

n 40 184.97 132.65 77, 708.77
C+E’

FLEBYWER o (B ¥ & ool EOHBITOWTIL, T—A LcBEEL, BIREENEIRT,
st =gelzyy/Secxry = (224, 54)2/175.91=286. 61
Fle ¢e=1599.68 THHMNH

286. 61
F= =
°*=T509.68 018

Ligh, Fo OfE1 T CHER bRV, $7ebhb, HE y i1k 5 CGRE) OBERH T h @ Tiis
W, &2 (ER) ©OVTOHEESRAROEBTH - 7o,

d) #em
FRIRMBOTLUILIT &85,
A : 250+-1610 517
1 . 8)(3 g
4 —197 _
1250+ =210
B= if,—“f——ﬂi“—*—«/ 13,727 v 1564.19 = £22.0
By : 250+ 377 =274
B, - 296 _
21 250+- 225 =269

By : 250+ 8840 =303

B=1 {tspssE @} «/ gcigi", Jhmy = £28.6




WEOERERES TXHBT 5 HE (X0 5) (BH - EH - — 95 —

Se® =(yx)2/xx SSe=yy—SSe° d.f. AR & B i 4 I:a
286. 61 57, 588. 43 37—1=36 1,599. 68
31,300, 29 87, 279.94 38—1=37
57,588, 43 36 »
29, 691,51 1 29, 691. 51 18. 56
4,94 69, 638. 14 39—1=38
57, 588. 43 36 .
11,049. 71 2 5,524, 86 3.45
95.13 77,613.64 40—1=39
57, 588. 43 36
20,025. 21 3 6,675.07 4,17*%
Cy @ 250+ 1453 =262
478 _
Ca % 250+ 25 =290
Cs: _158__
250+ =263
Cyt 250+ 4732 =311

B==x {tscrsr' @} \/ 3"13‘3 / kly=+34.4

i, BERDORDCHBLI-DIIE 29 ZDOLDTH 5,
ZhbDZ Ex 75 7{ELIONRIDE 41 RFIh T 5,

£ 29k HEHELORFT~NOFTEIHER

= R | o oE s.s. | m.s. | Fo l HER (p)
A ’ 1 | 60, 705. 19 | | 38, 81%* | 39.6
s {1 1 6,699.03 4, 28%* 3.4
a 1 4, 069,01 2,60
1 1 . 8,640,00 5,52+
c{a 1 1,210.02 0.77 10.0
c 1 9,983.71 6.38%
B 37 | 57,875.04 1,564.19 | 47.0
T | 43 | 149, 182,00 l 100.0
(€:3)
S ’
{ Sa—1x ¢;, }/ST

={ Se' + 64+ ;f;-‘(l()a‘ls‘?c(m +Pecer Se’ }/ST
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2. HwewE

|. EROHE

MBI DR THAE V> Th, BERIA7 10kg ¥BTERCTH D, chi 1l BRETOHEFIFE
T, RM.R, (=31 % -R#R) OBVERIEEO A 7405, i hRVIOTH- T, FEEDZ
B BB RIEE L SRS DRBS 5, CHASRERICES L s TS BADHB DL, b
DLoE, BROERE, BEOHR (FAR - FHROMN), v+7 rEX0H, TESOLEI Hb
ha3TTh5,

bbbl h boBREYFAXS eI, REMMCETHEEXHEL, *OLE0LFSELHE
THZERLE, 2FKBEAFEECHFR A — £ —2R I 17, (FEPOLEIELXHATS—FH, 72
Fat (BM 7 ARESR) L5 CO, 0EEREXHEML, EEMNALOEBEY ML 5,

EBOFHRRTER D 27°~44° ETTh o7, FREEDDT 5 TERITHEOE @ & Lo Eht
PEBOhED 5T, UL, HEE LTRASZ EATER,

' st &N

fERA . AF¥ v/ *ENRMAFAOBBETA, HlE 4m 27, HIE 1m, SEHREEMND.

WEE . 1FER1BFIEEXFEAL, ChofKERHBNE Dby, (FEFEEFR A -5 —%
TEEZBCE O 17, ¥ 20 Fiiz L 2PKEY RIUT 5,

= R

A =GFROLBHRCET S b0,
A=GFROEBH/NSVW 0,

BRRCRE SN FEZIEEFOREUTEI LB L, ARINCEE S hi(FEE 3 R &
RETRBT230THo71c, Lichi->T, BIROAND, EEFFUTC L AHEESTE—KLTLES
T, BEKNOBBEDEN, BHEDOH £33 ) bEATEY, AEAKDOBKRT, TONADOERNRE
Lic e D ES MR eSO BB R T XM YT 2 L3 TE i 51,

' o )

fERE S| EBRBE | SBoHE | K # | ¥ R ' *h B |GREHE | £ B iy e
Y.T. 9y hT— VN Ay 173 61 1,744 23 3 i
Y.F. v hT— 7N A: 158 45 1,434 31 3 T
H.U. r € v N A, 166 58 1,656 30 3 E
S.F. 2 ¥ v N A 160 60 1,636 36 3 =S
T.E. 3t iz N A 165 72 1, 808 34 3 £
S.N. 3t hvA 7N A 172 52 1, 622 19 2 T

M=~y h5—e7Fyvahyr— 35A (KED

M= & vEAl# NB-11 & (/)#)

M3=4t77 27 — 4 + RM-11 # (¥ARK)

B oW % I I
oA T—=T 5y B — Egigﬁ% M, | &£ [@ & | 3.0/7500 | 1995 mm 13.1kg .
B VENE () Egﬁgg% M. " 1.6/7000 | 1690 mm 11.8kg
7T — A & HEX My | v | 13/as00 | M2 Y EZ ] 16 2kg




WEOEAREIBES TIdIBTHH%E (20 5) (FH - ER- D — 97 —

EE . (FEFRo2ESEE CO: DREIEND, 5 30 ROLKHZARC L - T CO: 24ER, It
LUkse 0. MERELHEH Lz,

BEMEL LT RRMR, , 520REERYChOL 0 BEEYAVTS W2, FEFTRES
' 1m? Yy O MRELAI,

£ 0 FERIXBEOKRDOEILLEDY, SRONMDZEIVEL TEL, LrLA—&HDS & TR—
BEORA—{FRELXETTICET 2 0 FEREI, SBAOLDL, BRERIDOLDL, FOKEIHE
47 b TRRAFL L VEAZENEERIhD, ThXFEL bt & i, HROEVWTEERDD
b T, ThRADE, d LARBROEC L > TETIDEADRS,

Fotkk 1m? 4y O, BEEXHEECHAVHBEHT, FECFERXRETILERD S, M
BOBERZ IR E LT LABETE VDb, BTG ENS TUEREEERICE L S
EBEETHZ LR LI,

1. & #®
1) wThid 10kg LlESBEANLEY 1 BRET L THTIEET 2 TAUEERL, RERYBAHEE
BBFBLELORD, e D, WOEEIEREEDOVA 7 AMEL, ho=F ¥ —RBPROHE
DLONEMII AV LB TR EDS, MELEEERL, XA F—RBR4FHES L<XThUEDL D
PMAFF DS ERYA 7 VDRWMEETH B HTHD, ChNBERBIEETIE, BTy
AROBBOHR, BROBEEREZE, v+ 7 tRIDORED, AEOKN UYRBELBELFOLAEL
t, 2T, BHRTEEN 13.1kg, ¥+ 7 bRIPNLBEEFRRO~ » » 5 —#, FBHKXTHERA
M BETRE v (BER 11.8kg), HAXTEER 16.2kg DV IBLBRL, #EORKCH
T ok, MNETLEEESR, fEFTThZhERZE, TDL &2 0 HEEOWEN b,
EothE 1m? Yich O, BERELHHL, ZhoREOBRE AN,

(m) MEHTE LT, RIEERD 27°~44° KERp'h, MEROHBEDORVSLH-OTIAET
NERIC S E D%, O WEEYChOEFORCTEEL, HEML BBMOLTHLH~5 kL
Fo. BH LSRRI 33 ko Lk, FEERLTNEROKEC X 5L Eicik L ilfic 55 2 =
Y DFBRED 5T,

(™) BB IBZBENERIILOT, BEROG

s 32 ORISR EF bh, g AR, HEMR So00
DEMENLZBUTORBRET, TEFAA XML 5 %L

TORKRERTH 22 ) HRBDbAT,

(=) ZEFRAXMIEETHSZ L, GROKID -
BRI ABEORNVC LB 7 DHBIEETT, Th

W LIcDME 34 ROGHSNRTH 5, ADERK

DIN=TL, WECL - TRTEH 22y 23, KBRS :
hBEEREALERL, ADERND 71~ F1%, D ; ; 5 7]
Bic kB BEREERAE CBbh s, BEELIC X - W

(Zwh3—) (OE'Y) (% o)
TRRTL 77 7t Lico%E 42 ReFwt, BIDd -

DIBHEHRDO Y+ 7 rDRW= v h 5—EEE> L X, O, HA2K BROKEILEEOR

L R i i

\ R (18 ) :
BOO [==-em s\ T e

00 frer i NG E e A

Woom 3O = i UE I - MBSt
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F 30k £

Bon || L | B8 Bia o gen | rar® ®Igg

s B % ) IEFREL O]
33 |ami1]| 28 8.82| 284.6 0.869 247.3
6.3 | YT | o 55— 29 2| 33 10.75 | 338.4 | 0.844 285.6
: x 4 28 |p.m1 30 14.32 | 408.0 0.859 350.5
27 2| 25 12.53 | 300.0 0.888 266.4
, 30 |ami1| 22 12.03 | 365.4 0.897 327.8
6.2¢ | T-Fol o 55— 29 2| 21 12.42 | 373.6 0.901 336.6
) ) g 3 |pm1| 22 9.27 | 309.0 0.897 277.2
32 2| 22 8.83 | 255.2 0.897 228.9
HU 37 |ami1| 27 | 18.78| 440.2 | 0.874 | 384.7
6.28 | Tiyy | moE ¥ 3 |p.m1]| 27 10.07 | 288.8 0.874 252.4
37 2| 27 8.62| 229.8 0.874 200.8
S F 31 |am1| 34 6.33 | 182.8 0.839 153.4
630 | Ty | mo€ ¥ 31 |p.m1| 31 7.02| 203.3 0.854 173.6
44 2| 31 10.80 | 307.1 0. 854 262.3
71 | LT o ns— 28 |am 1| 27 10.25 | 239.8 0.874 209.0
R 7 3¢ |pmi1| 83 i8.12| 519.4 "0.859 446.2
1 42 |am1{ 33 15.08 | 537.8 0.844 453.9
72 | LBl o 55| 4 2| 34 18.42 | 668.8 0.839 561. 1
‘ ™) 7 43 |p.m 1| 34 10.70 | 390.0 0.839 327.2
41 2| 36 12.17 | 453.8 0.829 376.2
7.4 S.N. | 4 o 33 lami1| 32 15.93 | 616.6 0.849 523.5
) “™ 39 2| 24 14.50 | 549.4 0.839 460.9
7.6 | T-Bo| % - 38 |p.m1]| 36 14.60 | 493.4 0.829 409.0
: X 38 | 2| 36 14.87 | 594.6 0.829 462.9

. BR - BAK D THIC L =54 ¥~ RBRAE, EHEFEE, Vol [, No.2, S22.8 ¥k
. *o. fRERBER X VKR LD T R.Q=1.15 i,
U ERROLOIEEL L, \EK I HRARFEHC L BWELFRIFECONT, BELE
k3 ROMR, = 2 Op HEE —(ERRH O R AHE
o TEERRIOERAHE
¢ A%RO RMR EFEROFELRALTWRVEMETH 5,

ERESRAT, KCEAROEROBECHKVETHS, MNIOw € Vlikid & 312, BERAOIFEE
b, BIBNOFEEED O OEBBIRAETH S, i, &2 TrE VBOEIB/INCERE IIFEER,
BRE—BRLY LA ThIbD X5, SBEARLELTRBEINFEELREINDE VEDLT, 1o, o
BRANDIFEZVPHET EHEIRTHHORK L, COFEZIEENEFLEIATH5, TOTARR
€ VEBOBR D EEZECOLTIL, L LABROH G R ERT 2 BESH 5,
GR) WEETOFBIL, H3UERD p (F5R) HFETIOR, HYBVWEBETHETES, Thbb,
Oy/thk 1m?/min D5V FD5%, BFR Lol AMRIBZIDMN 72.1% dOFMARK I, *
DI DREIC L5 b Dn% 27.9% T, KWHTH DR UBREHE LIGEOMRC L > T2 E LTS, #
¥EEO L OBEHEE LT, BULRBEBOIhFTHS,

0. fi2 #

a) 7—4

KR VELOBEIWEC F SHboieh » fotedd, RAERHELTHS, F 31 &0 () B2



HEOEEDBRD QLD THHME (20 5) (FH « BRI — 99 —

B3
co, | ZAFHE |2 CO |20 otk | T M [EGieEmy
(yz) CO; fiE* | & % B | HEBE* R.M.R.*¥|1m? 4/ | H B 7o b T e (@/5})

¢ (%) W O) 0, HEE (m?) (m?)
4,23 3.81 9. 348 10. 750 4,5 699 cc 124, 1 844,2 26
4.55 4,10 11.624 | 13.368 4.6 713 155.5 867.6 | 25
4.34 3.91 13.599 | 15.639 3.9 626 116, 4 487.8 | 25
4,59 4.13 10,922 | 12.560 3.4 574 132.3 632.4 | 24
4.19 3.77 12.260 | 14.099 5.4 817 127.3 6372.3 | 23
4.17 3.75 12.522 | 14.400 5.4 808 165.0 797.1 23
4.345| 3.91 10.755 | 12.368 6.3 930 67.5 436.9 | 24
4.10 3.69 8.378 | 9.635 5.0 761 1020 693, 1 25
4.275| 3.85 14.696 | 16.900 3.2 543 161.8 517.1 23.5
4,315 3.88 9.717 11.174 4,2 670 137.0 816,8 23.5
4.35 3.92 7.811 8.983 3.9 629 113.0 786.5 | 22
4.00 3.60 5.476 | 6.297 3.7 608 109.8 | 1040.5 | 24
4,00 3.60 6. 198 7.128 3.8 620 60.0 512.8 | 26
4.15 3.74 9.731 | 11.191 3.9 633 105.7 587. 1 22
4.75 4,28 8.908 | 10.244 3.4 573 119.5 699.5 | 25
4,50 4,05 17.937 | 20.628 41 653 134.0 43,8 | 23.5
4.04 3.64 16.386 | 18.844 5.9 872 133.8 532.5 | 26
3.975| 3.58 19.919 | 22.907 5.8 868 136. 4 444, 1 25
3. 60 3.24 10.503 | 12.078 5.2 787 60. 8 341.2 | 24
3. 655 3.29 12.264 | 14.104 5.4 808 67.0 330.5 | 24
3.50 3.15 16.333 | 18.783 4.7 727 165.7 '624.0 | 29.5
3.55 3.20 14.610 | 16.802 4.6 715 127.5 527.6 | 28.5
3.875 3.49 14.151 | 16.274 4.3 617 205.5 844.5 | 30.5
3.80 3.42 16.709 | 19.215 4.6 715 212.0 855.6 | 32

UCBRELOREL D,

%, Vol 12, No,3, S 23.3, #H L& : ¥EHEEERFH, HEBFHKR, p.29~35

FTOHEBE*RFT 5, £ 31 ERTHSTCHAL T —2THD,
b) EROFH

ZRRBCBEARESBAITRIZE 32 B LB,

wi Y & X (ERD, Xo (TAHER) OEERE LEXSHROWIE 33 B0 LB Y THS, B
ERz LTl EOHREDWTRETMCELTHS 60T, X 0FERS, Xe FTUEKS, Y o
BeEBRYEL Ty, LikdisT, YORBMED-Z Y £, RMOBEARLELR D, HBEOKR

HLEE 32 ROZREBDSHMSWER & KEL,

c) HE

A

EBHRA, IHRM2ERE L% OKET, FLTEMER AXMAE % OKETHEEERD, LoT
TEFAAXMPEXZGBT L, FHITRIE 34 ZoLkshiis,
A DOEBRRD 7= 7 REREUDER TR D, WEOBIZL S5 Y £21270, A DER
NS = FRIFFECE 2 RBBREE CTHERICEC 2 BB 5, X, SEMEO TUEET, *is



—100— HERRSIERE 552035 .
2 31 & data
Y0, HBE/ME 1m?/min (cc), BOEKEIL 1/100 LT 45 A
Xt MEOFEER (B), ROBMEX 1/10 .
Xp D EMH1RHEYA ) TUER (m?), ROKEX 1/100 LT4H5A
& % A (BRRK) Ao (RN
; & %
ﬁ E Y X1 Xg Y le X2
é'é 3.1 8‘2 8.1 3.0 7.2
= 5. .8 5. 8.5 3.3 5.7
M (727 -) 5.7 2.8 7.0 | 87 | 42| 49
6.5 3.4 4.4 | 8.0 3.7 3.4
5.4 g 7 5.2 6.1 3.1 10. 4
.. 6.7 .6 8.2 6.2 3.1 5.1
M (7€) 6.3 | 37 | 79| 63| a4 | 59 '
6.0 G| .| 6.2 @G5 Z.1)| () FREACDHEE
: 62 | ss | 85 73 | 33| 62
7.2 .8 8.6 7.2 3.9 5.3
Ms (& 31D 6.2) | (3.8)| (8.5 | (7.3)| (38.3)| (6.2)
(7.2) | @G.8)| @.6)| (7.2)| B9 | (5.3)
32 % ZAEBOSHMITHE
B ZE S.S. ¢ 14 Fy
* % A 4,594 1 4,594 16, 349%*
] bt M 5.691 2 2.846 10, 128%*
ZTHEFEA AXM 4,023 2 2,012 7. 160%
| % E 3.372 12 0.281
2 T 17. 680 17

AE) COBLEHEELTCHWADT dr=klr—1—6=24—1—6=17

533 % EXRSTHUTTE

® B o &
x % 13 x OFH)
% X Ik % & 2 OILEHE)
HTFELC
= o} B @ E X % X1 X Xy X3 X X2y yx
L7 -4 A 1 0.021 —0. 452 0.306 | 10,011 —6,781 4,594
B OB M 2 0.741 2,492 | —1.137 8.761 —5.046 | 5.691
THEHER AxM 2 0. 656 0. 410 0.111 | 8.091 —0.695 | 4.023
E = E 12 2,522 —4,483 | —2.065| 39.987 3.240 | 3.372
% T 17 3.970 —2.033 1.345 | 66.850 —9.282 | 17.680
A+E 13 2.543 —4,935 | —1.759 | 49.998 —3.541 7.966
M+E 14 3.263 —1.991 | —3.202| 48.748 —1.806 9.063
AXM+E 14 3.178 —4,073 | —1.954 | 48.078 2,545 7.395




KEOEEDRERD CULDIBET2HE (X0 5) (A« EE - —101 —
5> & & W E
3 B m R SS. d.f. m.S Fo
E | 3,372 1.024 2,348 12—2=10 0.2348
7.966 2.413 5.553 13—2=11
A+E 2.348 ) 10
3.205 1 3.205 13. 650%*
9.063 3.439 5. 624 14—2=12 |
M+E 2.348 10
3.276 2 1.638 "6.976%
7.395 1.202 6.193 14—2=12
AXM+E 2.348 10 -
3.845 2 1.9225 8.188*
) [EF SSe®=bSe (x4 +¢Se (2w
SSe=Se(1/y)—SSe2
BEOREE L-RAWE
SS.°/ER D B =1.024/2=0.512
*Fy=0.512/m.s=0,512/0.2348=2,181- - c--+-+-++ df=2¢% 10
{F3oc0.0=3. 98}
WEVEHK Xi (ERD) LR
o Sucyyy— SECEY) o o (32400 _
%3 D SSe® =Secyn> Se Crarn) 3.312 39.987 3.109
B ER — EER =3.109—2.348=0.761
o Fo=0.761/0.2348=3,241 - cvcrerrecsoccncancen. d.f.=1 & 10
{F }o<0.05)=4- 96}
FMBEE Xe (TAERE) & - 7HR
o Sucyyy—SEEI) g mo (2.065) _
%1 @D SSe° =Secyn S. G 3.372 5 527 1.681
AR R — R =1.681—2.348= —0.667 - rvvveeesrennnne &R
H3E AXMEFE M OKEYEXHELICSBEIHTER
= R | BEBE S.S. |4 Fy Fy- o (%)
A 1 4.594 4.594 16, 349%* 15, 841%* 24.3
A M 1 0.281 0.281 1.000
Ai M o 1 0.401 0. 401 1.427
A: M o 1 2.311 2.311 8.224% 7.969% 11.4
A: M 1 6.721 6.721 23.918%* 23. 176** 36.4
E 12 3.372 0.281 VE =0.2% 27.9
(¢e'=14)
T 17 17. 680 | 100.0

* <0.05, ** <0.01

IOLDRIBEOHRCELAINLELT, FA—FEEYRTLED O: HEREBNKEL B H,T5H, %
TR ARDIEEEL L, EOBBEYHE-Th O: OMEEIEHL LI, ZOBRIFIEOE 2RO ST 7

ELTELIAT S,

RO BEHEOHRBIIRR L hicd, FLEMFH AXxMBERELDOT, Ai TLBPSELYHETS &

A, Mj; wowTit
Hea M =a+h—1—(yif)

a. L EDF—- 2B TIRFES, hidbLloTF—2EBRTIHRE
7. & DELOEH '
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Z DHEEDOREE I

Bij={tspw } ﬁ V' Vg R

- {tlzto-os)}V—% V(0. 281) (100)% = +57.7

A:Mj s AR

P crmp=a+h-—(4M; DFD +bMy (M;—ID)
+bM2{(Mf—1W)2——lz—1—;iCZ}
=619.47—53.75 (M;—2.0)+158.75 (Mj—2,0)?

IIRFMoKE, M:M=1, M;=2, M;=3, &L THM
c=KEDRHR

I,

3. FRELRER
|. EBROHE

=3 =

R4 © MBI X5 TAEE (» 5~ v 3EEHRIE)

EROKE D Hbh Lo 20m MR TRIICebE R, T, £0 1 KEX 1 EOEERRKE T
%, BERBEETThEE 2 0ORENEH L TH5, RBRTHEEORIT 10 B, “hi 10 AofF
EENV L BWICARIC L » TEEXBRL, AR o’CL‘O‘EL‘VC*%b‘Z)o 10ADEE R IZHER ]
DIEERET T 5 LBROFORMCBAT 5, RRERHE, &, A0 3»FCEMET 5, FERM
1[EA 20 508, ROKBADOBITLIREI 20 5/, 3t 40 SR 1 BOKROFERETH 5,

10BEOHEA LEEIXE B ROLDT, WThbFROLORMEA L, 10 ADOFERILS ANE
EREHE (19, 21, 22, 25, 30 ), SANEFWEH (41, 42, 43, 45, 54 ), RBRL T & 4 20K
BLTs, ERZV5 108 F 2063 hTh 10 BEOBEC ST, Bk &EEDT
HxRZT T3, .

B OA: FWEx P Ef% D, B#E M oBERE L,

Pi=EFlE (5A)

Po=% F B (5N

D:=#% @ &  0~10°/3F3 7°

De=rh fH £  19~27°/¥5 25°

Ds=2 {8 &  35~40°/3F 37°

Mi=k—451}, Me==< o9 hJ—

M:=§8 # (M), My=2754AH &~

Ms=rmEY (KE), Me=rEv (pE)

Mi=2 V7L, Me=337-37 — 4 A =

Mo=FEHRK Muo=E#X (FH)
bk T 20 SR b o 22 TOMER



HEOEEIBEDS CXHRBETIHE (x05) (BH « BH - — 103 —
#gHE R B R & EF T
= PPN L % f&
;&E% 3 it % a4 ﬁj{,f‘%j} ﬁﬂ)@ﬁﬁl’ﬁj B OB ﬁ %

M | k=254 b 75 9va
Vi oy & — 62-5

Mz'j;ﬁi—fﬁvy*ﬁ Mc-35-A | 3.0/7500

M a’t"%ﬁﬁ?xm'rﬁ # 2 | 1.2/5000

My | 754 RBv2— 38 | % A | 1.5/6000
M | Gy TR MUR e e v | 2.8/8000
==

> F A NB- . s
Ma Ezfzggjrxjgg nE L. 1. 6/7000

= vy EEXIB

M | BGL101 K A 7 % F | 2.2/6000
AT~ & .

Ms | RML11 A 3k i | 1.7/5000

Mo %ﬂé%_?é'VV*” V=7 » 25 | 2.5/7000
Mo (%q:‘%i%i@ﬁ—FXllﬁKﬂ H U4 | 2.2/6000

fE(RBEHFE)| 181 | n

n

n

n

n

10.2 "
11.4 "
L1147 "
!
1 11.8 "
i
] 11.3 "
| 16.2 n
|
14,6 "
|
|
|

k—AFA b 5.0ps/7ooo!2'5(ﬂ%§f7ﬂ’=ﬂ) 15.8kg| HHESH °?

?

?
1. 2/4500
2. 3/6000

1. 2/6000
1.5/4000
1.0/4000
1. 5/5000

1. 5/4000

1. & @

(1) BiR2 o “HigsBE” T C, BEOMcEE%YO»22) (BRESSUT) v bhi
5% AFTILE 37 ROEREEMER 10% KEOFHIRTH - 1o AHDERLIEERM 0> 20
SEOEREIFETH D, 2 0ObORKAFEDIFEFHBITH SO T, NELBOBERD 7 €L\ 5
b0z, EREIOERTIIBEZCHLRRVELZATIWVESS,
(») P1OREMBOMIL, P 0EEFOMLY, &M (5 ADBEARD 07 v K&, HAL
X&E LTCREERN (B5VRERN) OfFER, BEEOFBEHNKEVEELLR TS, &
ZTRBADAZ Y FEIY ETlclodie, CoBfE LTHbR, ThXERORBEZRbLLELLDOT
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A Study of the Application of the Normal Work
Output of Forest Operations, (No.5)
Worker’s ability,

Kunihiko IsHII, Shoézabur6 WATANABE

4 and Takamichi Tsuj1

(Résumé)

The standard operational volume is the essential measure of this investigation, It
should be attained by the trinity of factors as follows : the place of production, man power,
and machine, For listing a reliable operational volume we should do it on the basis of a
gear with these three factors, though that is a labourious undertaking, while the oper-
ational volume is changeable with the improvement and progress of the work, Therefore,
the standard working hour or volume should be decided in advance, then a revision coef-
ficient designated to meet the variation of the situation,

Such coefficient refers to the ability and exertion of workers, their scope at team work,
the change of environment, the place of work, and the difference of kinds or types of
machines and their interference.

Thus the coefficient is harder to make up than to establish the normal operation

method or normal working hours, and is a subject requiring deep study,
1. The worker’s ability for the operations by chain-saw

This investigation was conducted at 5 working places in 3 localities, A worker of up-
per, middle, and lower class on the basis of proficiency who had been ranked at each
working place was chosen and estimated respectively,

The method of estimation was divided into 2 broad classes—by the voluminal estimation,
and by the analytical ranking on the working process,

a) By the voluminal estimation,

This is done by a statical work measurement refering to the actual standard of results
on the basis of the past working data (Chapter 2, Paragraph 1-2), by the recurrent analysis
(Chapter 2, Paragraph 1-3), and the analysis according to the frequency distribution of
sawing hours as to the working speed (Chapter 2, Paragraph 1-4).

The results of such estimations are collected in the following tables and figures :, Table
6 and 7 for the statical measurement; Table 18 for the speed estimation by the recurrent
analysis; and from Figure 11 to 14 for the highest frequency of working time obtained by
analysis of frequency distribution,

These results do not show any definite orientation as a trend for the reason that the
ranking of worker’s ability is decided by the subjective judgement of each administrator,
the common rating method producing various results,

In this paper, the distribution of each worker is calculated from the analysis of speed
estimation, The distribution is necessary in marking “steadiness” in the determination of
rating coefficient, '

b) By the analysis of working process (personal pattern of action),
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This estimation is done on each of the following items : the exactness of motion, the
frequency of interruption of work due to the improper action against the right working
process, and generally balanced working speed,

At first, apparently if the motions for completion of the same products (the total ele-
mental operation to make products of a standing tree) are reduced, the output is to be
increased and made up economically so much,

Regional inquiry for the difference of elemental operations between the upper class and
lower class workers indicate that they are almost the same in Kochi area, but the lowers
act physically a little more than the uppers in Kumamoto, and very much more in Nagano
area,

i The total essential operations necessary to deal wit'h a standing tree on each area are
sugnmanzed in Figure 26, This table indicates that the amount of elemental operations
are the most in Nagano area, the 2nd in Kochi, and the 3rd in Kumamoto area, Hence,
there is an appreciable difference noticed in these operations for the same products between
the 3 localities,

a0 Next concermng harmonious essential operations we selected trees with from 20 to 100
cm D B.H, and tried to find out what kind of such operations and how often they were used
a%am and again before these trees became manufactued goods, The results are represented
m Table 24, and in Table 25 readjusted further, These tables show that the lower class
workers use too much and too often the sort of essential operations which the upper workers
(?1% ,npit perform, Regionally, Kochi area seems most stabilized in the elementary operations,
namely, the working process is most stable in the area,

2, The worker’s ability for the operations with brush cutter

e 'I;‘.his operation is other than that in a regular factqry with fairly fixed equipment be-
cause :§he workers have necessarily to move the machines towards the object gf working,
Moreover the machines weigh more than 10 kg, consequently an operator’s constitution, his
phgs;cgl strength and his age have a définite influence on his handling them effectually ra-
ther than his technics, If the use of a plurality of machines is acknowledged to be pro-
fitable from the administrative and economical viewpoint, it becomes necessary to study an
appropriate distribution of workers for the team-work and the human relation as group
work.; -
3o @) Pertaining to personal working

In Chapter 3, Paragraph 1, we examined the interaction between worker’s ability or
constitution and the kind of machines, between age strata and efficiency, to find the rating
element,in the weeding with brush cutters,
+d 1Brush cutter working is more affected by the inclination of working place, difference
(;f machines, and the sustaining range of workers constituion than by the worker’s ability,
ofl3 Onthe relation between the age strata and efficiency, we tested with 10 sorts of ma-
chine. . The tests have shown that workers-in their fifties have less adaptability to a newly
i;troduced sort of machine than those in their twenties, and the transition of efficiency
(gwjng to the inclination of working place is conspicuous on the side of the former,
3o PiigThe study of the group working process

In Chapter 3, Paragraph 2, we explained the test of how to combine the upper, middle,

and lower class of workers in regard to their ability to perform group action smoothly and
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to bring the fluctuation of working efficiency into stability, The test was given on each
small group consisting of 3 members, the difference of worker’s ability being observed as

the relation of powers as follows :

RELATION COMPOSITION*
TYPE 1 oF powers |  QF WORKER'S — U.U.M.
! I U.M.M.
2 I M.M. L.
2 I M.L.L.
8 ' U.U.L.
3 I U.L.L.

* U=upper, M=middle, L=Ilower ability,

This analytical research was conducted on the fluctuation of efficiency, the existence
of leadership, the state of communication, and the worker’s abilty and morale, The research
induced a conclusion as follows; the unit of group should be based on the pattern which
combines the upper worker with the lower, and the composition (limit) of the number of
team members must be investigated more in detail,

According to the above-mentioned data, the actual classification of worker’s ability
—upper, middle, and lower class—did not assuredly agree with the coefficient as much as to
link with the practical use, Hence, we consider it is necessary to put in order the fol-
lowing items for improving such lack of uniformity, Obviously there is necessity to stan-
darize the working form as it is noticeably different at each locality; not only that, the
extent of manufacturing (working method) ought to be unified at least,

Moreover, we must find the way to add the factors of worker’s intention and his stea-
diness on the voluminal estimation,

Accordingly, in this paper, we have only examined the possibility of finding the coef-
ficient as the index of worker’s ability under various conditions, the decision of the common
rating coefficient of worker’s ability usable in all areas having been put off till a future

date,



