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#1%-1 Sh—P (R=24cm, h=12cm)

P (cm) 4 6 8 10 12 14 16 18
B 0.027 0.040 0.053 0.066 0,080 0.093 - 0.106 0.119
k 0.053 0.079 0.102 0.132 0.158 0.184 0.210 0.235
30° 30° 30° 30° 30° 30° 30° 30°

[
Sh (cm) 2443 24.31 24.08 23.79 23.51 23.26 22.98 22.72

#13%-2 Sh—P (R=24cm, h=16cm)

P (cm) 4 6 8 10 12 14 16 18
B 0.027 0.040 0.053 0.066 0.080 0.093 0.106 0.119
k 0.053 0.079 0.102 0.132 0.158 0.184 0.210 0.235
0 19730’ 19°30/ 19730/ 19°30 19730’ 19°30 19°30/ 19°30'

Sh(cm) 28.82 28.64 28.39 28.06 27.77 27.49 27.22 26.93

#1%-3 Sh—P (R=24cm, h=8cm)

P (cm) 4 6 8 10 12 14 16 18
8 0.027 0.040 0.053 0.066 0.080 0.093 0.106 0.119
k 0.053 0.079 0.102 0.132 0.158 0.184 0.210 0.235
0 41°50’ 41°50' 41°50' 41°50’ 41750 41°50/ 41°50' 41750

Sh (cm) 19.71 19.45 19.26 19.00 18.76 18.53 18.31 18.08
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#2%-1 Sh—h (P=10cm, R=20cm)

h (cm) 6 8 10 12 14 16 18 20
B 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.080
k 0.158 0.158 0.158 0.158 0.158 0.158 0.158 0.158
6 44°30' 36750’ 30°00 23°40 17°30' ] 1180 | 540 0°

Sn(em)| 1476 17.30 1959 | 2L74 2383 | 2588 | 2804 | 29388
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#$2%-2 Sh—h (P=10cm, R=24cm)

—

1 (cm) | 6 8 10 12 14 16 18 20
g 0066 0.066 0.066 0.066 0.066 0.066 0.066 | 0.066
K i 0132 0.132 0.132 0.132 0.132 0.132 0132 | 0132
p 49°30' 41°50’ 3540/ 30°00/ 24°40) 19°30' 14°30/ 9°30'

Splem)| 1614 18.92 21.49 23.79 25.87 28.06 30.18 | 32.20

o #2%-3 Sh—h (P=10cm, R=28m)

h (em) | 6 8 10 19 14 16 18 20
g 1 0057 0.057 0.057 0.057 0.057 0.057 0057 | 0.057
k | o113 0.113 0.113 0.113 0.113 0.113 0113 | 0.113
9 1 5150 45°30/ 40°00/ 34°50" 30°00' 25°30' 21°00' | 16%40'

Shlem), 17.26 20.63 23.23 25.95 27.96 30.16 3295 | 3434
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#3%-1 Sh—R (h=12cm, P=6cm)
Rim)| 16| 20| 24| 28| 32

B 0.060i 0.048] 0.040, 0.034‘ 0.030

k 0.119. 0.095 0.080, 0.068: 0.060

i} 14°30'| 28°40!| 30°00'| 34°50/| 38°40'
Sh(cm) | 20.18 22.19| 24.31 26.19| 28.12
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#3%-2 Sh—R (h=12m, P=10cm)

R (cm) 16 20 24 28 32
B 0.100; 0.080; 0.066/ 0.057, 0.050
k 0.197| 0.158 0.132| 0.113' 0,099
0 14°30'| 23°40'| 30°00'| 34°50/| 3840

Sh(cm) | 19.58" 21.74 23.79) 25.95 27.39

#3%-3 Sh —R (h=12cm, P=14cm)

R (cm) 16| 20| 24| 28| 32
67| 0139 0119 0093 0080 0070
k | 0273 0220 0.184 0,158 0.139
6 | 14'30] 24°40) 30700/ 34°50'| 3840

Shcm)| 1902 21.17| 23.25 25.19| 2692
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OFBERRELELOTCH Y, —HPBEHEIKHCEREINS Z EBXE v ORER, &
ECIKHEEOREHE 2V T O RERE T 2.

OKHHEEZ R T 5 o —ic ik, Wi RE EERA) DT oKRSEHORRS .
U T2 ORERKDHIACHEET 2 008, 1% 2 h2H0BEERASREYOLEBICE S
TLHEF LW &3, Baver?d oFEE R RRL LTV 5., ERICE 7Y OHE b
B2 &80 hvR, ZOBAEETEAMNECRs0TH 2T, RMo/hS v
=7 o EHEHFSEC ZME R R . ZVEAREORERE, T THEERMNT oKkFieo
WCiTh ol D Th 3.

E1E KELEORMAER
1) &EFHER

FRE WM 2 W & e § 2 28 & U CHEMIVHIR & 3~ % 7 o, HRHLX 5
FHol1MENoKE+#EZ, 1 Fhkmicox 1 &3, 4E26088HL 2. gk
B 2RO OBEBHEFTEO - HERBLEZLOTH 5.

RSN AEAFLLIFRINZEE L TH 225, AETHYEL22RRE, BE X
V18cmEES £ T#20cm O Y L2l bDTHD . AWM ESELR VLY, T
B O PIMEEL SR L 250 Th 5. kBRI AL 2B L2 T R i
Th5.

2) BRI

THEOHMIAR 2R 5 72w, A S KEic X2 KD & 1Tk o7k . HMIHR O
FCRHEBEOLORRLEETH L, ZOMIHTRROIICvALERE Sici
BEhTw3,

H A B &k 0.0lmmPLF
S A R 0.005mmpBlF
B iR Ak 0.002mmgLF

AMTE EAEEAHRC X o TR ZRD 22, FhiEHEES 2132 < ot % mm
T5HN, AEOBEMCRI BOLEXEPLTHS. L THRT 30 HE 0B
WEERBET 2101, AEOBA IR T ThiEEILRS,

3) EERIER
260 5l O7KHELEEREHC OV THEBIVER R 2 I <72 28, % © 52 5 0IREE HA R
HEEHEHET 2 ERCHERT o Lic Lz, S2HORMRBLEOZ VL 0 b IHI,
HHEBEBOXER 2L LIOIRBEEL DI TH S, THEHERILRT. BFOHicixms
BERY. RBROPHEE LB OMBRROBHEELZZML T, 181c>o% 3~4 @4
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wefe, DEVECHD L EREERAZTRC, Thd 0FEEERDELDOTH 2.
H6R IKETEOBIAR (%)

No. | Hi £ | % ® | M » | H B | No. | £ |#% B | » 4 B
1 78.5 21.5 — — 27 42.8 29.3 15.7 12.2
2 67.3 22.9 5.6 4.2 28 42.1 29.4 12.7 15.8
3 64.5 24.0 6.2 53 29 415 30.2 16.1 12.2
4 59.7 25.1 9.4 58 30 40.3 31.7 174 10.6
5 58.7 26.6 10.3 4.4 31 39.0 29.2 13.2 18.6
6 58.2 25.8 6.6 94 32 38.4 241 13.8 23.7
7 58.0 28.1 6.5 74 33 37.3 33.9 21.3 7.5
8 57.6 215 105 104 34 37.0 34.4 19.3 93
9 57.3 25.1 8.2 94 35 36.2 30.2 20.1 13.5

10 554 26.1 111 74 36 354 29.5 183 16.8
11 54.8 256.3 10.2 9.7 37 35.0 25.1 24.1 15.8
12 54.6 26.0 9.6 9.8 38 34.5 32.7 18.3 14.5
13 54.0 28.6 8.0 94 39 34.1 29.7 13.2 23.0
14 53.8 24.6 10.2 114 40 33.1 32.1 23.1 11.7
15 52.7 276 8.8 10.9 41 32.5 20.0 20.9 26.6
16 52.5 29.1 10.1 83 42 32.0 28.2 24.0 15.8
17 51.6 30.1 8.6 9.8 43 31.6 34.1 21.2 13.1
18 50.6 207 9.7 10.0 44 31.0 27.2 19.9 21.9
19 49.2 29.0 8.2 13.3 45 31.0 36.2 18.3 14.5
20 48.5 30.0 9.1 12.4 46 305 27.2 19.3 23.0
21 48.2 32.2 119 7.7 47 30.2 30.4 25.5 13.9
22 47.5 30.0 15.2 7.3 48 29.7 314 17.8 21.1
23 46.8 28.1 9.9 15.2 49 28.7 31.6 20.8 18.9
24 44.8 32.6 12.7 9.9 50 283 26.4 2.7 19.6
25 43.2 30.0 10.2 16.6 51 27.0 20.0 10.8 42.2
26 43.0 29.1 12.7 15.2 52 25.0 25.9 30.5 18.6

E2E BEH GIREHRE HER

R T) O RAE R L H B VAT & BAED R 13 Built-up-chip 234:U, +#3 BHHLSE
Sha. Z OO HEOBRE ORI, < hid Nichols? Atterberg?® iz X o
THMARBN TS, (2 CEBENIFBOBROZER ZRFL82TVS.
¢ Baver® 02z X viF, Haines 3 X ' Nichols #83 + 0T OKIEY b ET 5K
FE T X o, BMANALOBEENEERNCEZ T35, L LUREOEoR L
Fi3, BHOBETHMEEE» L LHELMR LS, ZOBRBIEFRCARAUTHST,
MW ek zoEERCIREZL TS,

O XD AT OV T ORI D v, RO AEOKS B ERCE L
BE, FOBENREI RSP, VELEFROMBIC I oTED L) RENRD S PHIC
DVTRE, RKETFFCHEE LT,

AMEBENERT L0 E LT, KELEOBEEELZ, PEERRRIC I > TRD D
DTH5.

1) RERF5&E v

SR 6 ORE 528 & v iz, BERIFEHEEDOOFIR, EREIE R
FEEZRLELOTHS. HTFREL L2 LR OKTHESICRAY, R EOARE
ez #918mm OE S WU AR, Ficil 288, ROBSWMIEGEN (RIERALL) @
RHZECHBTS. 0% S0RomERBEFE, 1R &W0r RS T2, K
WCEREE BRI S , WEOKTEE RS CRIERRETR Y.

BRERBRIZ IR 2 BB U AR AR o Ligk s, WROBHEEHET2ELT
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204 B KRB () $3% H15

BIIRY, Ui oB R EE2TA e 5 X9 LEbOTHS. L THHET (ke)
T O OWIESE (cm)? O L %, BERENE (kg/cm?) & U,

—
-

+ 45

FBI0MA  BURRERORBH

HIOXB FALEFR

2) REAER
st o—, No.2, 8, 14, 20, 26, 32, 38, 44, BODRBASRERRL 200, Zh
2R, $128, $£13K, H14R,
F15[K, $H16K, $#H1TR, $H18K, 19 wTR BIREE A BOME

Bchs. No. **EE,})E Al B N Tﬁ%é A | B
- it 2 z 2
x=BREHME  kg/cm 1| 785] s60| 108 27| 428| 41 | 036
=2k i 9 2| 675 220| 089] 28| 421| 38 | 035
v wKE % i 3| 643 159| 077|290 | 415| 44 | 032

& Tz, EROFEBRIIERERO X9 4| 59.7| 12.6| 0.68| 30| 40.3| 3.6 | 0.30

B 5| 587| 112| 060l 31| 390| 28 | 027

s, 6 582| 123 070( 32| 384| 34 | 028

A RByereeenees 7| s80| 116| o58| 33| 37.3| 25 | 026
x+y=A+By @ 8| 576 136/ 070) 34| 370| 30 | 019
e K 9| 573| 123| 06s| 35| 36:2| 24 | 023
RMERIIC LY, A, BO@EERD 10| 554| 95| 057| 36| 354 21 | 0.20
HERDE DI B. 11| 548| 115| 063] 37| 350! 28 | 018
12| 546| 115| 067|583 gi.s Lo | 018

13| 540| 91| 05 1| 20 | 016

No. 2 xy=22.0+0.8% 14| 58| 104 060| 40| 31| 16 | 018

_ 15| 527| 95| 054]41| 325( 15 | 014

No. 8 xy=136+0.70y 16| 525| 00| 055| 42| 320| 25 | 015
No. 14 xy=10.4-0.60y 17 | 515| 85| 055{43] 31.6] 15 | 013

18| 506 7.6 048] 44| 310| 1.6 | 015

No. 20 xy= 7.4+050y 19| 495| 83| 05145 31.0] 13 | 010

20 | 485| 74| 050| 46| 305| 17 | 014

No. 26 xy= 4.3+0.37y o1 | 482| 64| 046( 47 | 30.2| 15 | 012

_ o2 | 479 78| 046] 48| 297 14 | 010

No. 32 xy= 3.4-+0.28y 23| 468| 68 0.4;/5' gg 287| 1.2 | 0.09

. = 1.9+0.18 o4 | 448 46| 036] 50| 283 14 | 009

No. 38  xy= 1.9+0.18y 95 | 432| 48| 033 51| 270! 10 | 007
No. 44 xy= 16+0.15y 26| 430| 43| 937| 52| 250| 09 | 004

No. 50 xy= 1.4+40.09y

WD A, BEiie Ak, 5250REH 2 TRDEORE TETH 5.
A &R OBMEE TR L 2 O BER T B &R OBRERFEL 2 oR
ENE b 5.

204



7~ 20 ) RFHR TN & B IR LR BRI BY 3 5 SRR 7

&T‘J@
oo

+ B

kg /cn?

2 % 40 Y
& K Kk %

BN KHEFOFRIKHIK No. 2 #i+-5#67.3%

12

& K O H %

IKHA-ZEOFBRIEHIK  No. 8 H#i+H57.4%
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90z

2-
16K KALEOF RSN No. 32 F51iik384%
[ \
,':\. i . _ .
10 2 ) 0 0
2] & K K %
. 1T KETEOFFRIEFN No. 38 F51-1ik34.5%
-
e
. \: - s ...
) 10 2 0 40 o
W & X, H %
18 JKHEFHEOBERIEHK No.44 #5+1i31.0%
]
. 10 20 30 10 5
a K K 2%
#19K KALEOBEREPINK No.50 #i-11ik28.3%
|
~-_.
...\. . . . .
10 20 30 40 50
& Xk B %

Bl

o
kg/cm®

Bl

B

K

b7
kg/cm?

| E * - o'

10 20 20 40 0

\ & Kk Kk %
2 \ 14K KALBEOBRIEHN No.20 HitH48.5%
I \'\
. ] . r - .. “.
10 20 30 40 5
& kOt %
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IR eHE FF) mYEY 4



m— 2 VABHETC X BKELRORHBR I BT 2 EBRITE—L B 207
3) fEEEL KD EBIR
il & ORTE 0 '
o0 6, BIRERILA & % Y,
ot w O BRSRIE, RO /
kBT ERTH. ThEN 20 ;
TR A,
Amawp rooeereeerreeneees @) 5] .’
@0 a, br ksl B . ;ﬁ
», BTROFEENAAN & g jf
U, BNETREEARAER g 7
DroLRS. 4 » /
A==4.46 X 10— 6w®5 ...(3) 4
2B & wolRE, H21KO .
SRS VRO X 5 I2ED / .
aEhi. ) *
B=0.02w—05 oo @ /
T2 TLRW A b Y
i, ROXBRDBIB. | /
xy:=4.46 X 10~6w369 : /
+(0.02w—0.5)y- - +(5) % 0 o B % 70
Gt R & KD & BRI o B W%
P OBRRERDL I TH B B0 Hli-bdk & BERIAEL & OB
e, {FEOL .
oY A R o
AhiE, o+
B oy [RHHE ol
i, JKF O -
b b T, .
AREDKDL ;//
nebyTH X A
%o fULkoE BS . 57
RE I HEEIT) ///
TP T © Y é
b JIrCET /f
RiZa U o
<, BofEEA R
Ot LTIk /
20 30 40 50 60 () )

TihEe, %
AV |G
i, KBS

W+ B %
H21X B &Hi+tE & OBR
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208 B RFRE (RY) H3BH1LE

VWEBIVBARREIOTEREhBZ &
w8 KHIBOHEY (%)

Rabns. BBPA, Bieow T, #% o o SN
o s SIS TER LI [RE ng LR 1
HoBRI BT, tBRETRCED NoT6)) | () | (5) | N1 (%) | (28) | (
BHERR T LT 5. 785 —| — |27 428
67.3 89| 6.6 | 28| 421 : b
645 104, 81 || 29| 415 9.9, 81
59.7 92! 75 || 30 403 101 74
1 . 39.0 96| 7.6
58.2 94| 78 || 32| 384 88| 65
58.0 85| 64 | 33| 373 83 6.8

HROPBNERC VBT SR LRS 57.6| 9.0 71 (34| 370, 81| 74
57.3| 101, 84 (35| 362/ 81| 72

CRTE, Rl K EEETH S,

U UREEEHRDSABAL 4T, 13| Sa| 101] 81 3| 30| 0| 79
COLMHRIOLOE 55T, Yy 13| 50| G5 8% || 41| o8| 78
HRicurryoxoBbsT oMb | B R 68 10| S5 a4 17
T3, 16 | 525 81| 7.1 142 320 80| 75
T, AORRENGOIEIT 15| o8| 87 69 | 4| s10| 81 66
B OYSINER £ B< - AMO% 30| 88| g0 77 |i| ws| 73 68
BsRomic, BRigke bnete 2| 4820 16| T4 047 302 T8 T4
PHLET 5O R BWT s OB ES 2 468| 97| 77 ||49| 287 75| 70

g 4! 71 (50 283 79| 7.2
B G o bDThd. HERIHE6 25| 432/ 90| 71 | 51| 27.0] 68| 64
S5 0ok 4B oV T, KBRS 26| 430! 86| 67 [ 52| 2501 70! 65
LR R L R x kDB X oKLk,
1) RBRF*
a. PEERAR
SHEEERESD Iz 35 &, AEZERK 3g 2L Y K Ah, 650°~950°C o FEPHN TR
L, ZORE»LKDEEED - THBBLREERD 2.
b) LR (B OER
AR OB ERIIRES8Z TH 20D, BWHORFEREELIEL, Z hic R
1724 % | U CBHER & U, HHid Tiwrin O BHBAGEREIC L 2bDOTH 5.
2) RERFER
BIEMEE A IR TR DO ONE8RTH 5. XBBRERRL L OPELLRTH 5.
PR MR A b 7s U B T 2 O Tanb TV B, A7KHEAMoA YR E
2 OBROMGRARICHEISRD 2D, HEELIBERACI EPELREIVTE2DTTH
5.

HIE MBIEKEEEERY (B

il
O 00~ O Ui WO DY =
&
5
®
=
~
>
w
pat

x L3 L x
x
10 ,, « x %
* x
% * x X x x x
x ¥ x ‘ %
),t‘ X x v X x x X
xx x x x
8 X x ¥ x - X X " ‘. .
S o ¥
x"ll . b
XX . " .
. o . . . . N
% °
- v
% 30 % 40 66

50 % 60

#wH o+t B Wz
oo Hi-Eic X AREMRKE L ARDE CEBR < DEEARE
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r— 2 ) PRI X BKE LS OFHRM: BT 5 FEMIT R —1- B 209

A MR
Baver? 12 XU B EPHE T 2 I X WHETIR X 0 L 35T vikg oBR, fEici
Blie SNT 5. RERTRL T 203, ERERRAHI X VRS R0 TRED
e 5. LYAMESEPHN T, BIERIAR S HlcB e I RbhTLE ).

LEFERGI R B T B b 0T, Zhid Atterberg®® % Terzaghi3® &z X -T
RSN LDTH B,

-0k 5 MR, LEOPRECRECEEASDLS. U LKELEC v TR
KETDRPERRER TV RCOT, REIORR TIIE 6 B052H 0REHE o\ THHzk
L, Wilie oBMREML MU,

1) RERFE®

YoM FIR RS T BT, TR L, 2 3mm itk LBERKOXKDERZAEL 25
OThBH. Thix, EAZEEEL, 5 AR xcEEL, —Flco% 5 SOBRE L
< FOFHEERHBZ Lt L.

v BR (MRS 13 Casagrande’) o¥EEE v, h¥hlb, 20, 30, 35@EFIH
DI M Te & EOXDEZHEL, T2 EARREBRFAEL, 2h X 0 25H 0T
Wabhail SIS T3ROBEERD T, 2OKTETEDLTZ LiclLz. Casagrande
o e MR RS E 1, BEREoMO—HAEECIEDdTH Y, ~v FAEFEL
T L, DA L > TMEEENCE TS MBEE S 23 hcE TT5 X 5o
v, MOETHSIEHRCIemicFfiiEsh, MAORCESERHL 2 £ TOET
AR E Db OTH B,

2) REAFER

52 i 07K H A 85k o

W OYIRER L o

oK KH LWL

T TR TR TTE TR
1) | () |RAEIRE( No. ™oy

5
=
<
el
b |
=
=
S
s

oONn, HIKTHB. LB 1| 852 | 449 | 403 |27| 539 | 429 | 110
OROWRER AL £ ® 5| 749 | 440 | 00 || 289 | 430 | 156
b, BOETDS. HIEEBIEEIE
Resawonic s 9| 8 | B4 BE %) B A
5 NCEORBR S0 8\ B\ ) Wld| g1 fe )
ORT-OF & WWHEER S © 10| 623 | 414 | 209 [36| 5.7 | 408 | 109

B - 11| 637 | 408 | 229 |37| 575 | 454 | 121
M, WOERBIFR?FE 12| 626 | 439 | 187 |38 | 500 | 439 6.9

By A 7 i 13 60.6 41.8 +182 | 39| 543 44.9 94
»vois. PN @ B 14} 60.8 43.3 175 | 40| 477 37.1 10.6

; 3% BTGh B, 15| 603 | 408 | 192 41| 575 | 481 9.4
B, wrHTORTH2 16| 575 | 408 | 167 |42| 429 | 389 4.0
P.N.=0.6w—12.+-+--(1) 1; 666 | 492 | 174 |43| 470 | 374 9.?
18| 592 | 429 | 163 |44| 455 | 374 8.
THRIRL T, RERO 19| 583 | 413 170 45| 518 | 437 8.1
g . 20| 549 | 408 | 141 |46| 468 | 378 9.0
HthT 3 10 DIF & 70 % 21| 575 | 420 | 155 |47 | 445 | 37.0 75
b - . 22| 579 | 433 | 146 |48| 435 | 361 74
BT, oKELHC 23| 666 | 479 | 187 |49 | 481 | 435 4.6
T O RMRE B BN Tk 24| 59.2 | 449 | 143 |50 | 486 | 431 5.5

25| 675 50.4 171 | 51

KEoTkws L, KO 26| 552 | 419 | 133 |52 = = =
Iek 5.
PN, = 0,85 —14,2 coeeerereteieriieniieiiniienit ittt @)



210 WE R AE 2 () 38 H1%

53
8

B OoE R
3

P.N.

81

50 60 70
W+t & W%
23 P.N. &t & OBIR

Russell ® {f iU 2B AHiciE, HEERMASERTORENE D PERYTHS. L
LB X OB RERELRERRTH 205, HERMICEARERIC B WK H A 5 2
Russell o A4 &3, ¥Rl CRRERBARRBERLEZ Slen s, 2L
HEMOEHEREZOMC L3 BLhEEEIbH 200, ZhbE 20 TRETHNT 3
ZEiLT B,

BB IR I, WHETRHELE 2 OMIcEIRR S RE—BTH 3 0L T,
WM IR B L TR L, BB EEoRE8 L Pl kv A abh 5.

HOE DIWIEER
O BIHRHEHE Nichols 21T X 2 T4 0 B ) & LR THE ORE 1B T %
bOTHDEEZBNTVS. £ L THEEO MY, 0 B0 st I’
HT20CTHHEHE2ONETELTICBRTH . *WHPFREEOTRICIZ L0
BHMEAEEH S b, ERTRAL - B9, JIHDSoFEEE Y Ahbh T 5.
Coulomb 1 X #id, —¥O+LET U CTRKOEMRE SR 5.
S=Cbn tanf sesss osssmsmrsmsssnsass 5o 6aosiea vase s ssaH vmes Sbines 5 foaneed 1)
{BL S=8iiJ1 kg/cm? C=%:7%7 kg/cm?
n=HFEHEES kg/cm? 0= PyEpEEi Ay
BHHEE Nichols? i X, = w4 FEEICHHIL THIL, KDEic -T2z
ELBRBENTS. Zh O IERARTOER T, KEHE2 /i o TG E RS
U e RO BHHE 2 <, DHIESERBR 0SB efT sz it L k.
1) ®=BF*®
RERIC AL 230, HRABRERERT O 2 TSI T, o ghEk R
Wem A Th 3. HadREfEsicid, Pt ERA L) 2R YBVKDRETRAY,
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g Bic T ldem O L OFRWNICRL RS, BREERE SelEOKRD Rk
ok & 10cm AIKHIV &5 X5k Li. 20X hiBferTh oo, RISk
w4 A BRI T, BB L ZRABC e 272 DIIES T 2120 Th 5.

AR OBEIE, » 5IKDRAFI150kg, 300kg, 450kg DR % 1T, & hEh OBYNHE
FefiEMET R L2 b 0 Th 5. AERIC USRI X s SRR e < ©
&b i, 10 SRBROEREE (%)

2) RERER
B+ wlm w g w»
BB I A U 7o 2 FE o 7K HE T HE O HEBRY - i "
AR IO RTIME LD TH 5. AR IR T A

ek -EHEEA, BiooW THIR U 7= BUMHETE
kg/cm® iy, ThENEI1E, FI2ZRRTMLTH 5.
H11% AREOBIFIEHE (kg/cm?)

150 | 47kH(2)| 38.5| 38.8| 340 31.0| 28.6| 26.8| 263| 220/ 208, 152 —| 117
i ke BY M8 | o7y 11| 18 39/ 70| 53] 59| 94| 101] 104 —| 103
[i]

300 | &7KH(%)| 38.4| 36.5| 36.0| 34.5| 320| 280| —| 226| 205 184 —| 97

kg BT W fE | 25| 24| 27| 21! 43| 67| —| 10.0] 124| 11.5| —| 107
H | 450 JkH(96)| 89.0| 38.0) 36.6| 35.0| 20.4| 24.6| 23.4| 220 214 180 146 11.4

kg B My £ | 20| 29| 34| 35| 67| 93] 126] 12.8] 121| 13.7| 11.4| 122

101
ﬁ7§r
[IL:-)’I
b
kg/cm?
.7(
x AN
o)
O
(0]
0 20 % 40 )
& K Kk %

oA BIMHEL GKHOBFE (AL
MEFES <45 %30 @L5 kg/em?
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212 ‘ WA fa B () #3% 1y

tF12k B LHEOBMIEHME (kg/cm?)

skl (%) | 506 | 470 | 408 | 392 | 360 | 286 | 240 | 166

" 150ke | " e g | 18 2.2 40 5.1 6.0 8.9 9.1 | 89
SKI (%) | 490 | 466 — | 354 | 310 | 20 | 243 | 164

300ke | 5" h fE | 28 3.0 — 7.2 8.2 98 | 106 | 104

i 450k | EKHE (%)| 510 50.8 44.0 39.0 33.4 29.0 282 | 198
By W 5| 20 2.9 5.3 5.7 90 | 113 | 111 | 116

X K
10 x
® Q ° M
;ﬁjﬁ X
7
5 L
&
kg /cm?
0 20 k)

& K Kk %

Ho5[X DU E AUk E OBIG (BA-5)
EEES + 45 x 30 @ 1.5 kg/cm?

F11sR, FI2B 2R 200, FURB L UOEBRKTH 5.

Nichols?) iz L iuiE. WM:E ol 18 CcoRB e, Bt BELERERTOch Y,
KRG DWW & S HHTIRTRRE 2D, KO TEICERTEHI/NES BoTwv 3.
Z U CI5IbDEH & INx 72 B O R ABIER, WHAEHC AL Thkomnd ks &t =5,

Fms=0.066 P. N.+16.8
SRURTEBOEEN 1, ZOX) nBRELE ROk, EELKTEOZL
CEBABREIREL, WHETEI YO RVERLU-HET, BWER TS, U+
BB X O E OBROME TR, ThRERFEROEEICLZ 0D bR
v,

EOH KABLEEAELOBMR
BERNF O FHI ic 2 ORFE O KBRS DT 5 28, BULIHTERERN O KB
212



v — 4 U XBHE T e X Bk AL oRHE ki 3 2 ST ——+ B 213

LA OE, D DB L EERBRS B 5. AME RO KB T 5 — B4
ppFic T 5 HIT 2R OKEIHE e 2 T, Bk e AR OBREFHA b0
ThB
)%%ﬁ%
a6 i3 Haines O HERIC 42U CHTIn27c. B34 & WM BIRSE ¢ /KB T 2R, 36cc
sgitic Ay, B —MEED LROER 2 HEL, BOoKS R EEBERD B, K
ﬁu%@é&t”,”%kmﬁﬁkn AKEROE D bEFOWMD & KD, FRHCZ OR
oKD R ERD B, BEEHR S, BT HREEZ S T5 ey, 1k >& 3ET 2Tk

2T, HIBR RO R LE (%)
2) RERER o
AHEE BB U T2 2 Bl 7K F LB o il e S L R e

57.6 21.5 10.5 10.4

®id, MIBRIECATMLLTH 5. 430 | 201 | 127 | 152

PR A, B OFERIERE £ L DO,
14k ARkl (%) kX 2HEAK (em?) %L

w >

| 2 7 it | 53.2| 400| 425|375, — | 342 — |31.2| 28.7| 285/ 23.0| 22.0| 14.3| 0
A LR | 489 47.0] 434 408 39.8| — | 380|37.3| 366|355 350 34.6| 340
s

£ 59.5| 56.0 | 51.0| 46.5| 41.8] 38.0| 33.0| 31.0| 28.5| 25.0| 205 120| 60| 0
B | Tgissi | 49.5| 47.0| 44.5| 43.7| 41.0| 38.8| 36.5| 36.6| 35.5| 35.7| 35.7 | 34.6| 34.6| 33.7

’){‘142&%’6‘ Hb.
L4 & R mj ,
L0261
Thb. . i
14z o R

B, wiThbiz

+ 50g W BB L
O Th 5.

NP REATE AN 214
Wambs LY
Ll ThD. ﬁ
PN {1 I X
e, W b —
W PR & D
FHi ISR 301
E T, REKEKR . ' ' _ - —
iz 4«%&&@29\ 10 20 30 R 7;0 g o

s EiBELAN 26X EIKH & HEAROBR % 1 A+ . BB

L Tk

WHOUT—ROMEICET 5088505, RB/KELBEOSEE, 450wl T, I
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214 N KA (L) 3% 1%

BT KPUE F=27) 0flE
FEOKERFEGECERC I CHRES R Te 38, 20oRBENZVALRRTIC Lo
TRREZbOLELONS. AERE pF=27 B 2KTEEZWEL, ZhicXoTH
HBEPREFHC LETS, € OYBOME L AKDEOBRBEL @k b Wik & ey
B0, BALOPED PERZENTTROELDTH 5.
1) =BF*E

ARFRICER U B0/ (8) Bk, RAMEEFR O~y vRT, RERER
134000[E ¢ 2. A EEREL & pF oKL, $2TRTH .

o 2000 30 400
[ #% ¥ r.pm
271X EO LIRS B O FiER & pF [EOBIHE

20g Lo pte AR E Y, ThEKOADEY Y~ Vv—OHic AR, BRzkE:
CHT5ETIEEBEL THLKRERCAEES, R CHODHEE ), pF=27
(272 200 < ERE & 2460/ i D, 1RHERR S8, 2 oKRDBE2HET 5.
2) REAFEF

8 6 ROKH LRI 2T, pF=27 It B 2/KDRHEHRB L iz, HI5ET
b%. LBISROMKRE, HtE & EKLOBRCOPVWTRIRL 2 OREBRTH 5.
BN X i, ML E OB, pP=27 1t KR, —IRiciIRT 56
MAELNSG. LAUHERCETAKILUBOF SO, PRIVKREL, Z20BMER
ERACELDIOREETCH 3.

Thbieov Tk, BHoBECRBCTELHFT I icT 5.
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# o~ 4 ) RHHR T IT & B KE LB oBHE kMY 2 R e — B 215
3 ' . .
01 '
K 8 / ) )
kt *
% % .t .
251 )
25 30 35 40 45 50 3 60 65
o4+ B W%
#OBX KM E (PF=27) KB BHLEEEKEOBRG
#15% pF=27 It} 24K
HOE KRS AV EEPHORE No.| FIEE | BEIE [ | L | B
S0 = R4 PR, £ OHEIZCa, : i;; 4;; - f;; (3;23
Mg, Na, K& 4 A v 2 BEL T2 3| 645 | 422 || 28| 421 | 384
B, IS KA A B S NS 5| 27 | 56 |30| 405 | 296
. Syl <3 o 6| 582 | 412 311 390 | 360
v T AVECRIBEOIKGEA & Y IRELO IR 7| 580 | 440 |32 384 | 376
roTiE, =2wri FRTOYBOHELE 9| 576 | 466 | 33| 373 | 291
) X i ) 10| 554 | 430 ||34| 370 | 384
HEELLNS. HEoTAREIOERE, 11| 548 | 400 (36| 354 | 348
B pH B0 R 5 11808, HhoWmit % s | o - g% 53
—— , s < 15| 527 | 366 |39| 341 | 337
iR~ e okkn e, BErs 5 16| 525 | 355 [40| 331 | 303
S 15 A B - B - 4 O 17] 515 | 428 |41| 325 | 373
PESPEHFT B DILRITDO 18| 506 | 425 | 42| 320 | 290
b5, 20| 485 | 37.0 | 43| 316 | 305
. 21| 482 | 396 | 45| 310 | 315
1) E=REH 22| 475 300 | 46| 305 30.0
mREEAmIRk Lo voT, & B 08 | 90 G| 57 | B3
S 145 25| 432 | 435 | 51| 270 | 258
AL e, MBRAETT O HRL, pH 200 50 | 50 5| S50 | 264

Meter, MZEITH 5.

Rz 410g%100ccD ¥ — B~z & B, FEMK 26cc & AR THERL, 300k, pHA—

g —CRREL .
2) REREER

BeRoKELERN 2T, pHEZMEL ZEEE 2 L0 -0REI6ETH 5.
LEE16FE Y, g s pHEOCERC YW ITRIRL -0 BNERKcH 5.
pHE B+ BieRHL ThiboBRL L, HxoXkHICX2TERS. ZLTED

ARG NIc b5 2 & 2, K véibhs,
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T, EIscKkKHEEOMRBEATLYT #163% LR 1o pHE

b55. No.| FEZH | pmfr | No.| MELEE | omie
z i ¥ N
%O?MD%M O%’ ﬂﬁft 0 I R 2| 673 52 | 28| 421 5.3
725 RSRERE R TR EHE T 51T, 2 gg.g gg g(l) gg.g 5.1
X : i 5.

pHE R R lem v X o @b 5. 5| 587 52 || 32| 384 5.3
6! 582 5.3 gi g;g 2.4
B8 HINTOBTHEUSEE il 29| B3| %2 E
10| 554 53 [ 36| 354 49
FUESD » 1A » BB SOk BT 111 548 54 37| 350 5.2
! 12| 546 49 | 38| 345 5.7
A L hiE, BERMMROM ogs 13 | 54.0 51 (39| 341 5.3

5( 527 52 (40| 33 5.
WEZLL, ~ed ¥4, »4V>, T 12| 2o% 21 | & | 3 4.3

nomv, wveyerdy, mRERE )85 38| 8 b

*h, ) SO T & 19 | 495 57 |l 44| 310 5.4
” HRIH % %:L 2 | 480 54 || 45| 310 5.1
2N T3, RENTH BT BT-FE 21| 482 50 Il 46| 305 5.0
22| 475 51 |l47| 302 5.2
23| 468 5.2 |l 48| 297 5.4
24| 448 51 49| 287 5.2
6 95| 43.2 50 |l 50 283 5.2
26| 430 55 | 51| 27.0 5.4
27| 428 49 |52 250 5.5
pH
fit ‘
5
% 30 35 4 3 50 % LY 65.
$20  #hihak & pH ORISR Mo+ & Wz

GEFEHEEMY, TOWREMS Z & k2T, BEESZ OMOYBERIIEE % 31107 2 Gk}
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1) RBRA*®

ER U 2 BEFEMEEE, HARBETAEURFO JEM4ATch 5. Rt lg &, Lok
BRI AN TROHEL, W30DBEL 2%, BTN lcc 2 €<Y bciED, Thi
¥ 11 oFEBKRc AR, TORBEZHED TS, 20 1Y v~ —iciRe, HiF
MR T RAeCIIRS e L b0k, ETHEBSICHEL, HEMER000ME CHREZL 2.

2) RERIEFR

6 KOo/KHHER L 2 MR L 228, AL b EBHMEE 2 g, Bxik 52800
Abhz0T, 2oRHEBRNBROTMOLEE2HEFL 20, FI0K, #31-1.2.3-4K
ETh 5.

T lo0R k2 ETHRGECEETSE, Pv=d—2#EiswszsickoTws
MEREOFEENE S S, H30RLE 6 RO No. 4 (B4-559.7%) & No.7 ([58.0
%) OERRRZEHOFEELZED SO THBH, Thicks & A—RETbilko b o
Bk D b ©, iR « ABREER/NEEHE < 1 2 TH 5k Y 22T 3 00uaE b
%. HBINIEA L EEEOZL VR, 2863 OoKE LMo LB BT g s
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220 W K#IEE (B H3% H15

No. 13 | No. 20
HB1R-3 fitRTFOBTFEMEFHE  x9,000

HEEDRELOTHS. ThbOERR X2 THlEHFORETE, BRORERE KU
TWBZ ERadhE. fE o THAERTORRE KL C, HEOWENMHEE & BRI
EETHOIMDTRMRZLTHY, HENTRVEVDOTHIVTHASH. Zhifth
BOWROHE 28T 5 C IEROPIIC Lo T 202 M5 L5 TREL DL
Zbhb.

B0 KEERCHTI—FEE
Haines, Baver, Nichols &5, #5440 J12 oMo EEY, KEHERIC Lo T3
AL X 9 &8 Aa 7z, Haines® 3R F-H Ok 543 2 RMERIic X oC, BN 2L

BENE B2 ROKXEH .
F = _ﬁa%_ .................................................................. <1)
14 'tang

RAPEEF e L Cik Duff iz X Y, ROXBEL bR T3,
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F= _Kfma—’gcﬂ ............................................................ ©)

L T=REEN, a=RTOPg, (=FrFomsa K=2K d=fTHo
MR R 8 B MOk B

R Baver ¥, LOPHERRLL LOKG TEAKEI XY, ERETFOKS TREEMT O
W FIAMERT 5 & ERML Tk, 2L GERERKD SR E &1, BENE KGR
OB THBHI EE, NLEOERTRL Tv5b, Lo UKELEETORRRRTI
e EDRLDZ LD, FEOE2HCRERL TS,

SR OMARTE, MHOBTEESEER I ) SN, R AR 5 R
L TwE25, ZOMKEOERL, MTOWBWERS, muTozh & idRvicd
nZ ERHEEERD.

AT EE LI ERRAIT & U 2o, $i+& &R E 0B i T % KR o
THETL ThB.

1) ¥R FoEFECHT 5 KEH

WK T-oEEY do, WRTFOERE k&L, ZO2EPEALTV3LDET 3.
BALOBEEG, IR TFEEEEwW,, LOHEL e & T, BEGH ORI T,
WS -ns kO Ik ln b.

ne=-GWe G We) e ®)
me , ms
L me, ms BEEFRTFBLIUOWETF1 70ERT, KRAKTFSR2L0TH 5.
=57 4.8 SO (I L 5 e ey s e
me= 0 de®, ms=p 6 ds )

SRMEL TV 2FOMT%, SSeEUMxcED CHE I LEET S, B Sk
TR HARCHEBALELEOEE TS, 2 OBOMIEN O AT OME nle L, 28
OFFOEBEOME k & T,

ns * ms+k ,?/gnoz M= G (5)
Xz oEOWTERE A cm® &3

(A ne » ds)ft{ne e deff==A cvorvremm ©)
(G W)

ne= G—mngems _ GWe i m

k &/ ns ° me k i/ ns ® me
P& T BAZIITERE RN O R HRTF X 13

2 el noz = WC dS ------------------------------------
X = T e (A= we) A Fwedsda? &

[ i BAALrE RN O BT x4 1
o ¥nd_ k de (1 we)

Xs'= A ot k (1_Wc) dcdsg +ch33 ................................. (9)
4 ds=0.04cm, de=0.000dcm, 42T k=100 & T T
We ngzl"‘Wc ............................................. 10

X 2= We
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2) KEOEHt LEKEOBE
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BRI T & R ORI, FAUER t OKERD 2 & T, Gg o--EicyL Tk
WRORBRILT 5. wikhiHETFogEEchs. IWEHKDETHS.

o 3_ 13 7 g 3_ _3}2 R T SRR
Ikdwﬁm)dﬁ+mdmﬁm)dﬁ W an
Rt BEZOKEIC k3 E&KEE y & T
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F=~g (12

3) KEDOEA t (& BBARMEIEA ORLITF
TRIBER 22 i 0 BRI R N O R T %, xP& %2 & T4, KEQEL Rt 580
EHEAGE

Ai=x2 (de+2tP+x? (ds+2t)2 ............................................. 13
FEDTIKBED B % W0 BARLHIE BN ORTH xe®, X2 1%, FRFNROML 1T %,
s Xc* 2 XS e
Xt = —Tt y  Xst = At s

4) RFE - KEEE# « &KIEOBIE
2R DRALT, HIHTOEEREL we % & L RROFHE, QXX vk
bNs. U CEENCERT 2 BN oFH0x, ™, @k vk s o & By
k5.
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35\\\ 60
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A 1
g 2 S~ 40
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ﬁ
b4 %
Jem? 11 20
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& de==0.0004cm, ds=0.04cm & U 7eR QKRR A t & pELRTFH » Gk ILoBIRE K
775 L BRAROWL T/ 5. WHT ORI SROKBEHE B T 5 ic 3 ORT
oMb, BeThs.

1 B2 we=05 (50%) OOBMRERLELOTHS. Zhicks e, Bk
OEEEITH U R RT 0B B34 IR/~ s v, U LRIROIRL, &kitics
T BRI OZME, AT 2MOTRER L VML N5 LD CIFRIcRE ». O TH
A OFLEIE, KB O A TR, REHOZIZ@F0ML, KEOEAC X 55EHEHE
LT HEFOEFERBI N ERERE R bRV L85

gnm £ =

ATEO £ HIE2H DK e > T, HEOLFEYBIHEE LRz b0THS. T
o oKEREGE, ASKERIC X 2RO ETm e, LB olHciEmods: o TR
MEDOTH S, H6RE R BEOIER L B oEFEIL L b —3L xv. B
TSR MR OMMRLVE, ZoLERNBIETchsZ LEHEC Y. LA
A2 R, ERER» R DDA ELEET 5. g, No.2, 8, 14,
32, 370, WMWITHEWMMNMEIZ 0L D 5. ThbOoHBOB MR, $7F
TS50, ZOHBORREBERYDPRIEL RO2TWE. FRETEEIR
BobdThs.

KIS EOBFRYORY o, No.3, 9, 14, 29, 37433 0B RLWFHTH
5, COBEERENE, ZoMBORECHATERBRE 2 »EEX 5 »T—EL R\ .

LB 9 FO WM R A Bz, No.8, 29, 34, 37843 % Ok o el X v WHIsEu &
v 2L THERRE D REE L 2T 5.

INLDOREEEZ TAHADIC, BRYERDR R « MDENL L, BEEREDIARE
o, BI0HTOKIEERO—BE LY, HERTA—Eonc, coKEE S »R VS
hTRRVCPEEDILS.

B ORPL LT, —ICEBEEN LS, BRI REL R RETHS
B, No. 29 BBIRBRHEMNRRE L 2T 5. T H-RRT R EE KB R L s, L
BALOFIT N ZPEOFERIC X5 b ordbahk\vy. 22 UERYEE0XR, th
BRE e DAY OREIKE LU TRERL AL T IVE) Th 5.

I 3 WIHAE B O FRNE " No. 8, 34, 374823, sk 4 HE b HRHY v O 13 Bk b 2 HHEE
ThbH.

FICHMMOFERFIC 2T, ZNTHOEOBE X Y 2 Fh R0 t Sfigkic X %
B & f 57 Dl AL, BBEE S ZTIROWML TH 5.

1) BIIRERE A :
A=a .+ wb=4.46 X 10— 6w369
4.01<a<491
3.36<b=<4.02

2) BEEERE B ,
B=a+ w—b=0.02w—0.5
0,018<a=<0.022
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3) WtEFERE P.N.
P.N.=a « w—b=0.65w—14.2
057<2=0.73
PEOEREY Y, AEOLMTRD LEHAE, wIhd A S K Hic X aiitEE A
THEFZz RV ERMbNE. ERORMBIC BT 3RRERE, FHOERI X>Th
ROVBET 29D, TOHEPDLIARBOLERRXITOCHMAL TCIVLOTHS.

£3IF KELBEOUHIER

1 Ee b\ TR, PHESHOBRINELRETRY, v~ ) ~ROBKICSWT, #
I OMEEER, PEL, PHEC Y F PEOREEGRFIL . U L8 SN
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Thb.

75 BAROREER
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HIEREE DR,
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HB1EH RERA
&
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AETHCEZER
NEEEREEE L, 2B
X, EURR
T TH 5. B
B FEEE, %
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A9, D, FHHY Lo ESRL T, AEOERE TR TH—ORBY TR0
1z,

RGO MEHERERX, AP VY 2t Lo THBEL 225, T h ik 233K
RENTH 2. BFERGEINEAEMMORRITIC bFBEI NS X ok, RET
RAST (), 2R (b0, BRSO WEEFIAA LIS, UL 3o SN E HE
Ukefiliz, skiEFgEshTvmy. ki hitefAL ke, EItchpld 2R R
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R&EL, YHIAZ OfEFERR

Mz FEET 208 ST 5
hiehol, Zhicsl T
HUREET BRI, HRNYIC 401
L ERERPBOLOTH

YT, BHEIANC
b X EBEERD e, sk
OUEME & FHBIC bR g
EMERLOTH 5. HHHE
# o 4 B iz i3 Yarnelld,
Dobie®®), Paul'® Z2pzgdrso
FIEGEED O B E S 28
7 By

B 5732535 o AL o 101
TREFEN I, miE, ke 2 4
—FET, FofLBicEER
DA, HEiEHEREL TN
BIvws I 7ICHTEES
Xoic Ui ohb o
FROWMELOTH 5.

Ny v on BRGER RS A TN aHE DS6-PRY

~vErvwr sy EINNEREAeRE  33FH, 50C.P.S.
Ao B, 16500 B /4 s~v—D—2EE, FEHHOMNEHIC IR
T B REOMIENE 2 Efficams X oL k.

BBFv I T 7 OHARE, EREORKL, R BEBI oottt iz, 2o
REOFAEZRRL TR 0T, HBRICRTWMELDOTH 5.

2) RERKFE

RETTR D AFEROFHEHEHE L BAE, ROWL ThB., fE2TEhEh 0%
BB, AR bR TS 5.

HEUKE LB, —BREEL 2%, 2mm OFEEH 2 BL 2 b 0T, 834X o MR -
DA#IT, ¥ 10cm OEEICAR, KELRDML, 2N TRRERIRE AL RIER
TEIZHSL, 1 BMEEEL CRBoADRKERGE, HRLRSES, APNSE0w
BRRR 5HE, LI OKRMICIRYEL LBEMRCEEL, Sl 2 B S Tz
IR & 7e.

AEOHERL, LB ORR 2 L/KELEIZ 2T, KOEOEMMiTK T 5 GINHENE
BRI ORETH S, ERHUKGR OB, HRoEA RS EBEL T, WEOKD
EicL e, MHRRZTRY X9k, 2L CI6EDIEBLEZI 4 h~<—D—
ONEE, FoKIEEEFEEEL b Th 5. -

EE L EEEE 7~V — & LT, 1/2IP &~ 4 — CEESL ML CHlig & &
Bip, LFFCEIRSE, ZoEEREDRGCHEL T, YIHINE O RIERLERE & HE,
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i, HB oM I MEIA &K B TR E, TiHORERICEL 2Ry, GIHIA & &l
IR T s Lo L. ZokdiNO 1 Xt em RS, ©ozfic
PERE P B E 5L T, ONRLICIBSHN bR X ) I Ui, Tt E L ER
gomm i LIcDT, B VEBEVEDICRS. Tyl I702Y 4 VFE, DHA
4 F 24RO—~FHicAlS Lol .

sDXHICLT, VWAARYMEIGETOEILE D 6, BUKE—HFANTTEIC R
R, HHICRRERREL .

e BT I S, FERBEEO LD ERE 2ET 50T, Thic B Lz
2 OEIEFCODRAA, YIHWERBRET S X il k.

IR A w9
S R OREEE R | B e e e My
Ut b 0T, BB e

MO FHIE, £4 b /”“NWWWdewwwmmmanw&wm_N\

<= N = OFTEBAD )
ns. foczos4

b rW&MWWWV”““N”WWWNWWWf\NVM\
D, YR oK R ——

& # OHLPUE A Bl 37K Avom s T 7 OGN
KD HNLEDHITTHS. BRBIAL b~ D —OERICIE, 6 vOtOEB L EFHHL 2.

E 28 UIBIEE & OB E 0 BB
e R, B X3HEBINEZELL T v © €, 2OHEFHER, BT
L1 m/s ii#%, 4T 08 m/sHiROBAE SN Tz, ZoBERT 7 4 ~OFERAR
Bhici Y, ZOHEBEEOMEELTELND X Tk olk. ThIFEROZoxEE K
RENTYS, UL UEEED D O HEYNIcEIL T, omlEEorSiadE vt
RENTEI. FATEHONLICBEEL b 0 & LT, Hil -« BOSORRH RS Y,
ne— Y —NEEEOPHE BT 2 b 0TI, LB SopEmNe 3 1EE R,
Aftioyzig, KEEO MHHEM R OEIEEC Lo TE0 X 5 RELE T 22 EHN
EHoT, Thick) w2 Y —KPETc 225 v A 2R, +OREERII0ZbE &5
YETLL0THD.
1) RBRKF*

447 AN B AR O N Im, AMRIE2mTH 20 b, A OEFEIERE & BIEIH
EOBKIERO L 5 ek s. EEWY D ORI R, n 3EREIER

Vs BRI ovewrmis vnstwmam on swammmiemammom commmmnisnns voawenissn voses s sore s Ko 0
FRICOTINIBOYEZRIIBL T, B0 UMIEEI 5, ThEEEHGT5 X5
Ut hRBKROROMEL MRS TR ), 2EUKRDBHYEOMHER i £ oKD
BAB SRR, ZUEIEER X 3 MHRRE T, AR 2 BT EER 545 <
Eoleli., AL BROBRRZEAOHELMS I 2O KE AL ML 2.
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2) G L BIRICOWT

W KR (7)) 3% &1

=
=2

GIEIB, BREOT 4B 1 ARLEE T 5 ST 5 50T, Bidom< Hizt
Wo LMoY EEBEITs LickoT, EFREELZBNS.
BIEIEE S, v Y ~RKT 2 ROPEE Y F BT 20T, R EOR L
LZRLBYMEBOES E, APEO L TIc X2 THELZ L CHRETT 5. REE T3 L0
1 EEc—E o mHEiET, 18EWERE, ¥ 7~12m OFERE2 OHIT 525, ThiaTE
FEDF S AP EHRICIB AL ERFIORET, EROICOHIT 3 LR EHA Y

TH5LDTh 5.
3) RERFER
RSB I BER U To 2 T8 o 7K 1 o B A R
FEITRICRTMELDOTH B.
HEA LA DT, KK BIHERE & 9
HHGHE & DBIRE 72, HIMIE30mm ¢, 4)
Bl & 130mm & 20mm O fad i D CEER L 7=,

BI7R PR (%)

WOk % B|EpE D
A 18.2 20.9 34.1 26.8
B 37.7 20.6 224 193

B EHERTE, B rr s EE O EEMAVY, kg TRUTHB. Zhd
OFEE FE LD TERLEOR, H18EThs. ABISELXRFELE=0N, BB TH .
MR B Ic 2T OFEBEERE, i ABBORC RIS, EIOREFRL 2

O, BEPRTH 5.

H18%  YIHIEAE (m/s) EUNEHEHT (ke) (AL3H)
4 K W (% 23.6 28.2 30.7 26.7 31.7
) %1 i1 (mm 30 30 30 30 30
1) #il ¥ (mm, 30 30 30 20 20
OB O BB R B R |RE | BR|EE| KR
1 0.69 | 6.80 0.63 | 4.87 064 | 338 | 064 | 228 | 062 | 0.65
2 - 0.78 | 690 0.74 | 4.92 074 | 342 | 073 | 230 | 074 | 067
3 092 | 685 0.78 | 4.90 079 | 340 | 079 | 222 | 0.86 | 067
4 1.06 | 6.90 0.90 | 4.95 092 | 333 | 092 | 235 | 1.02 | 0.72
5 1.26 | 7.00 1.07 | 5.01 097 | 335 | 097 | 228 | 1.07 | 072
6 1.54 | 7.10 1.29 | 5.00 112 | 342 | 111 | 240 | 127 | 075
7 194 | 7.05 156 | 5.08 117 | 340 | 116 | 230 | 133 | 0.75
8 217 | 7.04 194 | 508 139 | 355 | 1.36 | 232 | 1.60 | 0.75
9 246 | 7.05 219 | 5.09 144 352 | 146 | 232 | 169 | 0.83
10 279 | 7.02 246 | 513 170 | 368 | 1.75 | 240 | 209 | 0.86
11 298 | 7.10 280 | 5.12 215 | 375 | 216 | 258 | 269 | 1.00
12 — — 296 | 520 238 | 375 | 233 | 253 | 3.02 | 1.03
13 — — — — 270 | 388 | 281 | 270 — —
14 — — — — 292 | 3.88 — — — —

#38X, HIINOWRE, VI h b YIHGHE & R OBRIER CREh T 3.
% L COMEE o inc s, 2 O SIHEEYLEER T 28R L Ty 5.
SEMIERE 2 m/s DR O YIEIHEHTE f2 & T, 05~3.8m/s OMFEN T, HEEOM

B u OO MR fu 3RO X itk 5.

fa=Talu—2) o Kressosssormesssuressassusssnesas sosssanrsnssassassnsassiavosss @)

HUKBEBERL VROWMELDOTHS.
_ WHME o oa o .
K e 0.08~0.32 kg+*s/m
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M —

0 e @ e & cm—

Ak 23.6%
mem— 4

& e § ey ¢

30.7%
4 . o o
ﬁ“ .,—-"‘—'—J‘-——_ -
o m——"
- e — °
jg' ) ©T 0 0 °
o 9 2679
O\ @
O]
kg —00y=-=0g—a o™ ©
2-
31,7
11 @—-—-@.-—-——-"@———@"'—""

38X BN & UIEIEST & OBt
® YIHIE30mm

YIRS M U =2 ki 2w T
%8
K’=0.008~0.036kg *s/m:----* 8y

WOEL & > TRES T,
K=0.2eremrveriimrniriiiniin “)
K/=0.02 --oovvrererererrarenreniens @’

AR Xy, DHEIEHEER 1m/s 3
TR 0.2kg O YIS 3 803
LHEETH D, YHEEORE

BT E O b DI EPTH B,

B OB AN E < ALE R
Plavizw, kg X 5 EEEEHEE
DWERD VD EELLNSD.

) 8l 3 EE m/s

R A
« PIHIEE20mm

1952 UIHIEEE (m/s) & UIHHEYT (ke) (BA:HE)

aKkH (%) 25.3 27.8 28.7
LI (mm) 20 20 20
GIEIE (mm) 20 20 20

R | AT | RREE | IRED | EE | R

1 051 | 437 | 0.51 | 248 | 0.50 | 1.90

2 0.78 | 445 | 0.78 | 2.91 | 0.78 | 2.14

3 1.08 | 430 | 1.08 | 2.85 | 1.08 | 217

4 1.37 | 461 | 1.37 | 2.81 | 1.37 | 2.36

5 1.54 | 445 | 154 | 3.25 | 154 | 2.30

6 1.65 | 455 | 1.65 | 2.90 | 1.65 | 2.43

7 1.70 | 458 | 1.70 | 3.25 | 170 | 2.47

8 1.92 | 480 | 192 | 3.20 | 1.92 | 244

9 245 | 4.82 | 245 | 3.30 | 245 | 2.56

10 278 | 512 | 278 | 3.82 | 2.78 | 298

11 318 | 498 | 3.18 | 3.60 | 3.18 | 2.87

12 398 | 4.95| 328 | 395 | 328 | 290

13 3.68 | 518 | 3.68 | 4.00 | 3.68 | 3.06

BRBEEROPEET OEA, b % PHIEEE T o MHIEHA oA, Ao BIEIERE o
T ORBREE I L THEEL T L vbhbiTTh 5.
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230 WK (1) 3% H15

/”-——:’
) 44 21.82% ” [
i '
K g . /,/;,L—- 287% [
ﬁ /. . . /. o
L] .’___"-—- .
./ - -

kg 29 T

T s 3
) B E m/s
#3091 YIEIERHL & OBk a1 15B

T CHHEEN 1, UIMHERASSEL T D, 2 O UHIBEIC AL TN s n, &
Wb MM T B 2 L, BACEIOTRERAShARR bR,

BIF KHELEEOURHER L OB

M2 OEB T, YIHIEE & UHEERL & BRI S e &, 2 OBREINIEE o
BY VL, KOBROBENEFNICREVZ LMK,

—HEEEOKHELE, ZOBMERERRZE» Y T, A—0+ETHOTYH,
GKEL (W43E%E) oBbic Lo TEzoWEEIFHcRAICTS. ThidBicE 2ETHS
P ENEEY Th s, LB IPEEEOER L T, RESMC X 5 /KH OR 3
U<, $EEEN BRI REVZ 25T 5. Ll EORRELE T 50
BREFDEHESLTORCDOT, ZhboBREP L P T 52 &1, BihssiEo
FERAEPH S, BAFRHORP O OHHICEELERI L THS.

REOLEBR, HrRORR 3 ETNEho+Eic 5w T, a7k e MNHER & ORIR
RARELOT, BeRBcIh o OBREBENCE I L DO THS.

1) =81

YIHEE RIS oERE2 2B L T2 m/so—EFEIC U, THIEAEOLER & L3t
WChs. yyIhe oL, 2heh30mmic—E L7z s, FHERICHELT &
THB: H%E FR1OBREE (%)

HER 1 O HER BT E20RICRTINE DO TH 5.

RIR OV R £ L b 0R, Wk Ths, x N L | P # BiH P
WOLROEREEZRRL 20N BORTH 5. DN 18.2 20.9 35.0 259
fEE, BIEIRc»r 5L Th 5.
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s40B & JLuE, K Mok SUR-1 ofR
& OINHED & OBISR No. 1 2 3 4 5 6 7

r . 2 _l,,' {/\'{\‘ 2 ﬂ»‘n N :
i, % e GkI (%)) 475 | 40.2| 880 | 364 | 331 318| 309
Jete1 (D IEILAAA) 5 bi(kg) 14 | 175| 207 | 3.08| 418 425! 488

o b Rk, o
il h“ : ) No. 8 9 10 11 12 13 14
gk CARE D D L ‘

S B A2 &Ikl (%)) 298| 280 | 270 | 257 | 248| 240 232
pEbiS. i ¥ (kg)| 507 | 578 | 592 698! 678| 758 7.78
fy= P-Qy 1)
7=12L
y=#IKILZ,
f= YT kg
ST OB & (DL o3
ASA L, Sk ) \..
1 ko TEMIERED, Q il \
RO L, i i N
fy==314—556y (@) \
GBS 9em® ChRL .

kg 2
o HAE e o vl \

fiy=34.9—0.62y (2

A ALEFE & Yem ¢ 20 2 P P

U Todgebihitic o & Kk & %

& A0 UKL & DS OBIR  FBR 1 (Hid#18.296)
foy=34.9—0.62y--(2)"

hds t AR X Qo MEIRBOBE £ T2, fHERE % TIRROML ThH 5.
288 < P < 340
3 BJMIh3em, BIMIESCmORF O HHE S 139 9em S, (2) & @ XA 2o
Jz. U UVEBPHEORME, ThERDOWELDTHS.
feorees kg, fyeveens kg /cme, forrrees kg/cm
2) =BR-2
AEBROPESRLEE, $F2BCRTME L0 T, BROBHEE OMEH & AETH 5.
ARELIS DO BEERE I A AL o 0, B23ThH B.
YEABEOER LR L 0R, F4ETH 5. 225k FEh-2 O LE (%)
P EEET £l L TR s 5.

22.7 25.6 277 24.0

fy =423 — .37y v roreeeerresreininis (3)
BT ERE 9cm? T U 7 Hedtic o v T,

(Y= AT =082 e vvveererererennti it 3y
LOEIRIGHE & 9om T L e v T,

Ly = AT — 0825+ vvrveserere e ©)’
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WA R (W) #3% H1

71:314

Hask FR-20ER

No. i} 2 3

4] s

43.4
2.3

R (%) 411

i Pilke)

45.9
15

36.2
4.6

39.5
3.2

6

T s

10

11

12| 13

35.2
4.6

33.0
59

30.2
6.5

29.3
7.0

28.0
8.3

254
9.1

25.4
97

22.8
11.5

3) =ER-3
ARBLR O HER 3 5
2RICRTINE L OT,
B2 o F kT oM wi &
fETH 5.

24K
EH-3O P (%)

fhit | @R | MR ) D
304 | 225 | 268 | 203

20

FALK  E7KH & SIEIEHL OB

B25k  REA-30HR

EY

&

40
K I %

&

FE-2 (Fh1822.7%)

4|5 |6 |7 |8

9

10 |11

12}13

14

43.0
34

46.5
2.3

43.2
2.75

33.2
8.4

38.7| 36.7
46 | 55

39.3 }

34.5
4.0

6.6

3L.7
7.9

37|
7.3

28.0
9.9

253
115

274
104

AR OB SR A B L
T DOPEBETH L. LE
WEROERERRL OB
FA2KTH 5.
HBEOWMEL Y, HiL
[k o ek v 2R
i, EEE LT
BROML IKin b,
fy=531—9.29y
IR 9cm? TR L 7
HelEtic ov i,
fiy=58.8—1.03y: (@
TENEIRFHE & Iem THR L
g oV T,
£,y =58.8—1.03y-+-++-(4)"”

]
il

101

o

kg

24.1
13.0

20

&

K %

50

a2 FUKI & UIEIEHIOBIR B3 Riti (304%)

232



2 — 2 VRAPHET T & Bk B ORIk 9T 2 =B e—+ B

4) RER-A
FHEB ORI, FWRIORTME L 0T, BRoOFke oMiEaie AETH 5.

H#o6% HER-4OBER 1 (%)

233

pUN R G VA N H B
364 21.0 24.3 18.3
H2TR  FA-AOER

No. 1 2 3 4 5 6 7 8 9 |10 |11 |12 | 13 | 14
&9kt (%) 52.0| 47.5| 43.6| 40.0| 380| 35.0| 355) 335| 331| 30,7 30.3] 27.1 27.1| 26.2
% fike) | 16 | 21 | 28 | 45 | 6.04| 667| 7.0 | 7.57| 846 9.63|10.53/11.25 11.8/12.58
AL 0> FER L & Al
Lz oB2TETH 5. L 151
WOTR ORI E KL e 0 \
N, BN TH 5. \

WATEOPMEL Y, Wik ' ,
kRO ik CHERRL & Rk 07 .
fur, ToEEE fegLTt Y .
FExom i s, i .

fy:=612—10.68y-++(B) 1% ’
DT 9om? THRL g 9] \
HaleHtic > T, - ‘
fiy=:67.8--1.19y---- (5 ; .
A FAEE & 9em Tk L
T fHETI DV T, > ™ %
foy==67.8—1.19y- (&) & XK K %

5) RER-5

43 ARG & YIMHEBT OBIR KB4 HiLE (36.4%)

B OMES T, B8R RTME LT, ERoOFErOMEmEBEHTH 5.
AT ORIBEERE SR L 200, #2298 Th 5. LEOROBELZNRL 0N EME

Tho.
HHo8R  RE-5O PR IIE (%)
S i . 7 Mow i G /2
37.7 20.9 229 19.2
#H29% FRR-BDHEE
No. | 1| 2 4| s |6 | 7| 8| 9 w0 | u|m
hRBEEEREEEERE

233



234 Wk 2o B () #3% H1s

OO L Y, Hi
AR O Fk B 2Rk
Aud, EBEEHf gL <
BROMML T B,

fy=645—11.06y - ®)
ARG O 2o W T B
75cm*>CHh 55, HAEH
DOWTERDOEHIck 5.

fiy=86.0—147y -+ ®)
XYM HHE S b 7.5cm ¢
HBM 6, HERTE,
foy=86.0—1.47y (6}’
6) =56

AEER O R0, B
ORI ARTIEL DT, 5
ZBR DO & ARk
Th 5.

I51

)
il 101
5

kg

30 40 -
& K H %

Al KN EBUEHIOBIR  FE-5 (Kt #37.7%)

H31% FR-6DHER

No. \1 2\3

4 slsi7 8\9[10{11 12| 13| 14

Ak (%;i 475| 465| 46,0
B3 (ke)| 44 | 5.2 | 495

439! 43.1
63 | 63

40.0
7.9

34.5 | 32.8| 32.3
10.95l 12.1| 133

31.1
14.0

39.1| 37.2| 37.2] 352
87 | 90 | 105 11.0

BH303%  EBA-6D A (W)

Wit | w | ww | a

s\

426 l 210 l 29 | 155

AT OFLR SR A I L
2O, HEIEKTHB.
SERSIE O#ERE RURL 72
DPEETH 5.
HIORE L YV, Hie
ARk D Bk CERBRR &R
g, EEE L gL T
BROML Kk b,
fy=837—13.03y - )
BIHIBTESE 9cm? TR L 72
HiEHtie > vz,
fiy=92.7—145y -----(7)

Ul 101 .
m .

kg i \ (]

30 40 60 60
& K K %
FR45[%  AUKIL & UTEHRHLOBR  FEA6 (FilR42.6%)

T EHEIDIEE & 9cm T L =8 Etic o v T,
f2y=92_7——-1.45y ................................................... (7)’/



m— 2 USRI IC X B K RO PRI IS 5 BT E—+ B

7) £E&-1
AT OWERS S, 8
R IE b OC, P
B HHk e OALIL T & D £

3.
H1323%
G -TOPHK SR (%)
Tk | ww | W | onp
46,7 | 21.9 | 187 ‘ 12.7

AL 0 BRI L & 2k
LI OBREIZRTH D, L
3L OFERERRL 120
NEABETH 5.
M3LOBEL Y, wiLF
Mo IR THRBR E RO R

235

5 \
5] J
B o 5
By N
ﬁ L)
kg Ne

59 \

30 ) 5 )
&% Kk %

546 HEUKI & UIEHERIOBIMR -7 (Fi£846.7%)

33k FRR-7OHFR

No. 1 2 ‘ 3 4 5 6 7 8 9 0 | 11
4k (%)) 54.2 | 527 | 515 | 49.0 | 49.0 | 481 | 470 | 443 | 440 | 43.0 | 4238
B B (ke) 38 | 41 | 42 | 51 58 | 57 | 65 | 78 | 78 | 90 | 80

No. 12 13 ‘ 14 15 16 17 ' 18 19 20 21
ki (%)| 425 | 418 | 414 | 410 | 406 | 390 | 386 | 377 | 366 | 362
B 3 (g)| 87 9.3 9.8 106 | 102 | 115 | 121 | 130 | 135 | 134
2, B, fhleownT, % \

NWERKRD X ST 5. 151 )

fy=1039—1541y----- 8 ] \

fiy=115—1.72y - ® \\

foy=115—1.72y -+ (@®" _

107 e
8) REA-8 N\, .
AIUR ORI, B3 D .
FeRTmE o, wy N
DI OMuFH AT B N\,
H 5. £ 51 \
34K kg \

SHER-8D YL (%)
fik | mw | ap | ' : . :

: . i ) 40 ) 60
48.7 | 21.1 } 17.8 I 12.4 & K W %

AT BRI & DIEMSHIOBIR  FBR-8 (Kt 548.7%)
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236 M RFERE (B $3% M5

H35% HEA-B8OMR

No. 1 2 3 4 5 6 7 8
4K K (% 56.3 54.7 50.0 47.2 45.2 48 | 430 420 -
K (kg 3.7 3.82 5.84 6.13 8.06 9.05 9.16 9.98

No. 9 10 1 12 13 | 14 l 15 16

& K K (26) 41.0 40.5 40.2 39.5 379 35.8 35.3 352
K i (kg) 10.65 10.07 11.55 12.38- 13.0 14.95 4 1537 14.78
AGEER O SR L 2k N\

Ui ORBBETH L. I

IR OERERRL =0

PEEAIRTH 5. 3
HIBHKOBEL Y, Fi& \,

AMOF®CRRRE KD 4 \,
g, EEEHE LT g ) N

FROML iz b, " )

fy=1104—1626y---(@ . \\\\\\:
BIHIIER 9cm? T L o
iz v T, kg 81 \

fiy=123—1.80y ----(9Y ~N
EHIE R S 9Sem TE L
TR o v T,

foy=123—1.80y .-+ (K ) "y » >

9) =25:-9 & Kk %

ARER ORI, 5 48 BRI & UIMIEHIOBIGR B9 (FitHk53.3%)
36RITRT S O T, HEBEOHHEEOMIF L AFETH 5. ARROEREREILIL 120
DR TH 5. LEEITROHERERRL O NFEBRTH 5.

TR O X Y §i & AR HETRBRRN 2R g, EEH f icdL Tidkomnl
Wi 5.

fy=1302—17.38y:+++++eersrrererueesnnns (10 si36% -0 PR (%)
GIHIBTERICm® TR U 7= Hdtic o v T ,
1y =145 —1"93y - rrereeernnrieraiinins a0’ oL@ P | P
OEIAHEE S 9em TR L =R o v T, 533 | 204 | 169 9.4
£3y=145—1.98y +eeeeeeeeremrumniininnnns 10"
H37R  RER-ODHMER
No. 1 2 3 4 5 | 6 7 8

& K K (%) 61.2 59.0 57.5 56.3 55.5 53.2 50.2 47.0
K # (ke) 3.98 4.20 5.71 5.74 6.90 6.71 8.72 10.1

No. 9 10 11 12 13 14 15 16

&K W (% 46.0 45.0 45.5 435 42.8 41.6 39.0 38.2
B’ (ke 10.93 11.80 11.70 12,85 13.60 13.80 15.20 16.50
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10. RE&-10 \
AR ORI e, 21 \
3gRICRTINE b OT, ol N

B 0 e DAL & RIEf
ThHD. \

%38% ‘L‘U .o .
FH-100 BEREIE (%) 4l 04

Wk | R | Ep | mp
63.5 ‘ 180 | 125 | 60

kg
AR 0 SR IR &

L= ORERTH B, L
HIEOIERERIRL 120

2B, FORTH 5.
HIROFIEL Y, FiE : 40 ) % o
RO I THBRE R : s K k%

i, EEER L L < A9 EUKIL & YIBURBL ORIk EBA-10 (F5+3263.5%)

FRomicixs.

£y =1585—19.35y +++++r+verresresrimnnn i an
BIEITERE 9em?® CIR UL o Feldfic 2w T,
FF=176—2. 15y rerereerrrerimmiii g
RYEIRZEE & 9om CTHRU RHHERIc 2w T
FF=T1T6—2.15y +++orereerrersermmueinierecinnmniirinie e a”
5395  FHEA-10DH553
No. 1 |2 |3 |4 |5 |6 |7 |8 |9 |10 |11]12]|13]14

@7}<£{:(%) 66.5| 64.0| 62.7| 61L0| 59.4| 55.7| 55.5| 52.5| 50.2| 49.2| 47.7| 46,7 | 45.0 | 43.0
% BT (kg)) 43 | 50 | 65 | 65 | 7.8 | 88 | 9.2 | 11.3| 121 120/ 13.3| 14.7| 166| 17.0

H40%  FR-11OWREE (%) 1. =11
ARBER O HEA T, BAORCRTIME L O

Bk |8 BIM BE P sk ol AETH 5. AR
s faa a4 35 BRORBEEREEIEL = 0 REURTH .
LEBALROERERURL 20 S E0RTH 5.

H41%R  FRR-110455 ’

No. 1 2 3 4 5\6 7 8 9 | 10| 11 | 12

& K H (%; 802l 79.8] 736 705 683 630 ‘624 620 610 57.8 563 55.1
B’ (kg 40 50 7.8 78 92 108 130 117 129 13.7‘ 156 16.2

BALROFME L Y, #i& A0 FETRRIN 2RI, EBEE Rl TXRkom
el 5.
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238 W RFRLE () $3% H1%

fy=2052—21.15y-----(19 \

IS 9em® TR L 7 5 )

HHic o T, ’
f1y=228—2.35y---+--(I2) N

LMD S Sem TR L :

eI v T, %’Uy 10 )
foy=228—2.35y---(19” 15 N

;j,ﬁ ) .

EAF UVIHIRHP, Q

EREEBWOBIR o .
HIfi o4 L Y, Hit

B ORI D Ao -1

sy s, UIMHERECP, Q
BREDZDOT, Zhbr

‘ % ' 60 70
F L0, H2ERTH & K W %
5. 50K BUKH & UKL ORIfR  ER-1L (+HE77.3%)

Ha2k DMK P, Q OfA

No. | itk (%) P Q | No |mikm(%)| P Q
1. 18.2 34.9 0.62 7 46.7 115 1.72
2 22.7 47.0 0.82 8 48.7 123 1.80
3 30.4 58.8 1.03 9 53.3 145 1.93
4 36.4 67.8 119 10 63.5 176 2.15
5 37.7 86.0 147 11 773 228 2.35
6 42.6 92.7 145 — — — =

2R OBIER, YIHINITER © AR ERL O LEHICH T2 b 0T, MHITEGE
ETHRL L THRL TH 5.

42520 P LR & OBRE, B2 RO ERBOEE LAk, SERRCRRL
on, BHRTHS. XQLHMEROBMRENRL 0N, HNETHS. HEINE A
hiE, Prwe OBREBIEGHICTH 225, - ORBRI3ENE 25 2 & 0855

IhEXTELEE, RKOI YTk,

OXORI ¢, d ZRkDBIw, FH2ROHEEZOXCRAL, B/NEBRELTR K
DXHILhnb.

P=0.623 W35 oo (D)
StOMRICE 2 Te, d OBREETZE, BEERS X TRIROLILRS.

0.56CC OB ++vvrevmmrrrrnemmiiieniii i (3)

111 d T49 v (3)/

QM Ew OERIE, SN I VERNTHEORMBNE MDD, RO—KKTED
Iha.
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20 Z]
/,
//
150 -
7
/4
T —
Hll % .
g “
?SZ 70 / °
P
60 /0
50 - /
" A
® 20 30 40 50 60 70 8
o+ B Wz

51 GISIREP &L B OBk

2RO EERAL, BAAREB IS2THEK ¢, BERkdhiE, @RI KROL I Kk
%.

Q=0,031w+0.169 T R PRTE (5)
Poa d Aktic, QOB 2 k2T t DAigic X 2HE 21T 2, FEERS 2% TR
DEoicixs.

0,025 01 L0037 woevvrererrrnnsrniinierei e ®)
MOTAREE SHOOR LA, EXEHADLENE, UL, KIE y, WL
FwoBRRS RO LI eRkwbhs. (HU f XM CHRL LT 5.

fy= 0.623w135 — (0.031W+H0.160)F «croeerrererrmreenaanen. )
(M3 o £ 1%, BIHIEHEE 2m/sORGO IR TH 20 5, AFEBIMOLICHARTHLOTH
%.
e THB O BIEITERE wic T 2 Hah fos &, KOy, 4B w oBREE 2 #i@),
@Yt e HEs by TRRCEDLENS.

fusy =0.623w35— (0.02u—0.031w—0.209)y -+ +++erevvvreees ®
@i T hiEd KB LBEOMKLRE S 20N, ARORBHAN TREBROKD R L E
BoYGEE ST %, 2O RBOYEEIRARD bhsbiF th s, HUERCHRL
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240 HIJE K2 fd B () 3% W15

To EEIALE, TR0 2 A.
OEBEITCH B0 5, O
#FEJeL T, 2, 3
ROEBRELHL TREE,
EhEkHEE L TFOZ 201
HEEEZFEHBTELI T g
b55. o
78 FIKH A BT 1T 28
BEZ BB, SEITH
BHETRL T3 2 —7
— ORFFEH I L hE, B
FEHEIE L TR R
BHERFTH B &S
Micgnbh T s,

251

BEHE YIRIhEBEE
VT ORE

YIWRE S Tx - e AR P MOl % S % %
Kb, YL YF Pz ko Wt B W%

TR 2 OMhOEERNEE #5200 DRIRRQE Hit B & OBIR
Bz BroichoTws. FlidROGEOZ N, R Y F2RELT, Btz
U, TfivieLz e Y F2/hE U THBTAR I DT Th s, HifgEey s
BEx Bk, w2 VIOEIGEE n 3 #EEROETER v 2 T T v &g, kR
Kk vamshs.

P= T e —— (1)
n

LR 7] 1A% ) oI R O FHE T IC YT B FTEABICBHME T 2 0 ¢, DI
W BTN L P RBETHEOMWAE L DT 5.

BHEC Y F 2B D, PHETINEE R CORBHLLE, HEODY, hiHDSO IR 5
B8, LhrlLohdid, b5 1E0d 544 ToRBRMT, BiMafErgzhT
&=

AEMBENEROET & &0 L, BHoPHRE T ARTiEREEL LIk, KR
T X 2B, PR Y FOMEERALLOT, ThC I 2 TER LGB LoE
LOBERERIIETHELDOTH B,

1. RERFH

B 3MICFTR ol HFEBROMPRMEIAIE, BOEAN 2mm T, LERHEVERTS
UM EHET 2 BTN D Ok, ZIVEARERCHRAL 2 OHIEE, BOEOFH T35
mmOESIC Uk, OO, FioREREML TH 5. :

I3 LEGIMIL 2T, AWAE & ARROBIcESDE 2mm BEALOHRE & VRS, Fic
ELZ ML, KEODEIOBRAEL OB BRELCET20:BIET2L 5

240




v — 2 ) RFHRTI I X BKE RO R T 3 HBRE—14 B 241

Ui, SAVIEEEEREIRL B, 2 Y OBRERT C L EMOLLD TH 5.

A ORI, GUAOMERLOD. gy rimonmams (%)
r Y bREBEDEDT, KIROPEY DI — A
CRECHIT B XDl Lk, RpEgke 0k |® BIA DA P
g(b,ﬂAétﬁM%ﬁ&%(ﬁw S o 19.3 226 169
*ﬁﬁ,ﬁ’ud 51X okl

AMOFIRIC PR fe L0, BBRIRTINE b OT, ZORLBHRIIHMR SO
<H5b.

2. YEhoRE

N &2 2 DI RERL 240K, A b2 DWAEBEIL TTH 2, 20k dic A
ilemOlIBOBBEY &L Thvwie., R, BEim 5, 10, 15, 20, 25, 30mm >
WTFRROER, ThiEEImofRz X250 Ths. £MEITI SV TKRTE OB
el D, VSO EbIc oW TR 23, T 23 EEimio, 20, 30mm oSG
OHhERRNDZ EITT B, ‘

EEUUNIEE (ChiE B 20 CBL 2and, RO l, ey 5Py
THLOTCHB)E, WTFRH26mmO—EEIZ U7z, UIEHEHIE A8 kg TRERL T
5.

WAz, H45E, FARBIhOLORMEEML b0 Thsb. LT h&@‘f*éﬁé&w
Lid, £nEhgEb3K, $HHK, FEHORTh 5.

#ME ATV TRY, SKH22ZMNE Bl SRR bNS. ZhIE 3T OLHRT
mm%wm*nmmotﬁ AT IE22% DT OB & CEBEATRIC R 2w
b % 2 & BT TH 5.

umb&¢?5m< %%kﬁ%?é@m COEHARERL T 1 o0RBN CFEDb
LTHEF2RVIDEELZONS.

gz GBI 10mmO Y HIHEST (ke)

#45%  GIHIM 20mmOYJEIEH (ke)

—TEREE T n [SREE T No. | 2| B | no, | R B B
(28) | _(kg) | | (%) | (kg)

1| 367| 28| 23 | 38| 135 >l B8 Rl | 2R il
2 | 864| 21| 24 | 236 128 3 | 325, 381 2 | 234| 186
3 34.6 3.6 25 23.4 12.8 4 32.5 4.4 27 23.4. 21.3
4 | 831| 27| 26 | 234| 143 5 | 39| 67| 28 | 230| 186
5 | 829, 31| 27 | 232 88 6 | 3L5| 50| 29 | 227 166
6 | 325| 28| 28 | 230 141 7 | 304l 571 30 | 222| 152
7 | 323 33| 29 224 | 127 8 30.0 50 31 994 | 200
8 | 3121 46| 30 | 220 150 9 | 200| 64| 32 | 220 215
9 30.5 4.3 31 21.8 11.3 10 20.9 8.0 33 21.1 22.3
10 | 803 | 38| 82 | 2L7] 150 11 | 25| 78| 34 | 215| 174
11 | 299 401 33 214 | 14.2 12 | 293 73| 35 | 215 244
12 29.8 54| 34 214 | 172 13 284 gg !l 36 214! 228
ii gg-g ‘é-g gg %% igg 14 | 280| 100 37 | 211] 214
1 3 i z B 15 | 277| 108 38 | 211| 229
b 28.3 5.0 | 37 1 16.7 16 | 25| 135 390 | 187 234
27.7| 84\ 38 | 165| 17.2 17 | 260| 164| 40 | 167 235

17 | 265| 100\ 39 | 162/ 185 18 | 249 108| 41 | 155| 265
18 | 264} 57} 40 | 140| 214 19 | 236 | 184 | 42 | 140| 316
19 | 259 118 41 12.6 | 243 20 | 235 | 178 | 43 | 125| 283
20 | 252| 107| 42 | 120 230 21 | 242! 188| a4 | 119| 328
21 | 247| 92| 43 | 11.8| 234 22 | 238 | 180 45 115 | 315
22 245 | 127 | 44 115 | 230 23 26| 186 — — —




(474

EE465% LTI 30mm o BT (ke)

e No. | BB | vo |BEE|E T
1) e | N o) i)
1 | 382] 35| 24 | 252 207
2| 380 43| 25 | 246 200
20 3 | 364, 50| 2 | 245! 215
4 | 38| 46| 27 | 242 230
5 | 351 64| 28 | 240| 225
6 | 341| 58| 20 | 234| 174
7 | 331, 57| 30 | 234| 230
8 | 326| 64| 31 | 220| 950
9 | 326| 67| 32 | 218| 229
10 | 325| 50| 33 | 217 9257
11 | 318| 63| 3¢ | 215, 226
12 | 307] 711 3 215 | 282
13 | 305, 79| 36 | 213| 270
14 | 305| 82| 37 | 27| 258
— v 15 | 298| 961 38 | 206 224
10 20 0 0 16 | 292| 100 39 | 192, 285
P 17 | 287! 87| 40 | 168 301
54 . EKEZ% ] 18 | 285| 107 41 | 162 | 323
SR &SRR OBIGE  I8IM20mm 0 \ 19 278 | 172 42 141 | 246
. 2 | 267 172 43 | 140 | 404
21 | 27| 178 44 | 125| 482
N \ 22 258 | 214 | 45 125 | 387
AN 28 | 252 230 46 | 115]| 372
] 201 \\
i - &
"
7 1o
kg
.\\\".\
2 2 40 . . —
T K Kk % " ® o 0
& oK K %

BE55R] UK & EIEIERTOBIE  7EIrI30mm

H#i53X

ERE & IHIER OB YI4IM 10mm

we

&GI8 Sef RR) EuLY4m



v &) KEHET i X BAKE B o B 2 i —+ B 243

3. BIEEYVFORE

AEPIEE T, PREY TS T 5 L ORMETH L5, HIEREL L BE
OUMHETLE B it Ui, YHIREZEA 5 2 &1, 10~20mm o/NER 0 5EE,
Ak BB OMIL EN W OB LD EZ S L THREIL, HicyliReZEx i, [
EEHOTREEBEL THAOYHIEIE OB X T Lk,

BPHIOEBRTLRAL Th 35, LEAERT L ECERISHELELZVTI0T, R
B RIEIEIRE — RIS T 5 o, REOMME RS T5 X5 @ HILL .

AP ORBRE R L BT T O BT, H48K, F49E, 508, HEIETH S,
HBATED T ORBHEE RIRL 202, $56K, $5TR, $58R, #59E, H0R<TH
5. Thb0&RicBwTh, YEIMOSE L Ak, &RH222R 2 S5 bh
v, ThHIED2VTH, BTEETLZ 2T 5. REBOWEIME, vwSh b 20
mm @ *%@ L.

#4735 FIEIEE 10mm O GIEIHERT (ke) 49 IR 30mm OISR (ke)
Y AR Y A K 5
No. | %7 No. | % SRR | I
B 0_‘ (%) | (keg) 1 (%) | (ke No. | %5 (kg))L No. %Z;IA) jﬁ(kgﬁ

42.6 06 (| 20 27.3 5.0
414 08 | 21 26.7 74
40.7 15| 22 26.0 10.0
40.2 15| 23 24.0 10.8
38.6 1.8 || 24 23.9 114
36.8 1.8 || 25 23.3 10.0
36.6 20| 26 22.7 12.8
365 25| 27 21.5 14.0
35.2 28| 28 21.2 13.3

290 | IL8| 25 | 195 266
10 340 18| 29 | 212| 143
a !l 2320 a7l s | 25| idb 10 | 276| 1387 26 | 193 235

A IEAE 1K 11 | 275| 136 27 | 191| 249

12 | 270| 143 28 | 187 | 268
13 | 326| 38| 32 | 198| 162

13 | 262| 143 29 | 180| 27.2
14 | 313| 38| 33 | 185| 156 :

14 | 259| 172| 30 | 164 | 313
15 | 307| 88| 84 | 181 165 15 | 253| 176| 31 | 160| 324
16 | 300| 40| 35 | 162 202 -

17 | 288| 55| 36 | 160| 198 16 | 246 160 | — - -
18 | 283| 56/ 37 | 140 228
19 | 280| 62l — | T

394 32| 17 24.2 19.2
34.6 44| 18 238 | 200
344 471 19 23.7 | 204
33.6 6.4 | 20 22.8 18.5
31.8 74| 21 215 | 220
317 75| 22 212 | 268
31.3 78 || 23 203 | 209
30.2 102 | 24 199 | 224

|
S N
© 00~ MU LN

#* T%‘{%ﬁ@%éumm, Wb 20mmd 505 BIEIE 45mm O FISIHER (ke)
BHiz Ul

H48% MR 20mm© YIMIH (ke) No. | WA |E B o, |FKEIE

No. %(7J<)H: #ﬁ(l W No, |B/KHE HL
R T AT

1] 428 11} 20 | 268)| 82 5| 27| 68| 23 | sas| 230
2 | 407| 14| 21 | 262| 114 2| 36| 74l %1 | 240| 554
3 | Az L8] 98 | g9 lab 5 | 326| 76| 25 | 240| 2338
4 | 934 @ty o | g ) a8 6 | 324| 82| 26 | 233| 250
5| 886 15) 24| 237 128 7 | 324| 87| 27 | 231| 220
6 | 368| 24| 25 | 232| 122 a | 51l w1l 25 | 21| 550
T | @0 Bni 48 | 2| L 9 | 3L0| 94| 29 | 227| 258
8 | 8651 32 27 | 212} 157 10 | 302| 100] 30 | 218| 284
9 | 32| 28| 28 | 208| 172 11| seol| To3l 3 | 212 274
i | sedy S5 @ | 208 S0 12 | 295| 120| 32 | 212| 240
11| 328| 40| 30 | 198 172 5| 23| @5l & | 58| %o
12 | @81 484 @) 1898 1x2 14 | 280| 143 34 | 207| 316
13 | 326, 48| 32 | 197 | 174 15 | 270| i72| 35 | 205| 274
14 | 309| 57| 33 | 194 180 6 | 2671 1680 3% | 201! 296
15 | 302, 59| 34 | 190| 200 1 | 27! 108l 37 | i95| 322
16 | 298| &7) 8 | 130 04 18 | 254 | 186| 38 | 191| 310
171 283, 75) 36 | 17.5) 234 19 | 252| 192| 39 | 188| 345
18 | 282| 71| 37 | 166| 235 5 | %52| 1o8| — il B
19 | 275 91| 38 | 161 | 242 :
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304 B515% Y141 60mm DEIEIEERT (kg)
VAR eXRIE|E B
No- 1790 | (ke) | N 172 | T lkg
e 57 HIKH YIRS OB FEIEE20mm
1| 367 43| 25 | 20| 257
2 | 367| 45| 2 | 257 278
P 3] 30| 67| 27 | 252 190
i 4 | 368! 56| 28 | 250| 258
Hl 5 | 38| 581 29 | 248| 258
6 | 352 731 30 | 248 274
" 7 | 340 78| 31 | 246| 315
ﬁ 8 | 330| 101! 32 | 241| 302
10 ’ 9 | 326| 102 33 | 240 | 274
. \ 10 | 31.8| 1011l 34 | 235| 315
kg N 11 317 | 114 35 235 | 33.0
~ 12 | 315| 128 36 | 231 | 300
. 13 | 313 110 37 | 229 322
i PR 14 313 | 11.8| 38 225 | 306
v v . 15 | 308| 1241 39 | 2L7| 315
10 2 80 £ 16 30.7 | 138 | 40 217 | 37.0
& K B % 17 | 208| 142| 41 | 207 | 340
18 | 208| 150| 42 | 207 | 366
19 | 203| 172| 43 | 205 | 346
- 20 | 202| 172 4 | 200 | 360
30 F58E UK & OIMHER OBIE  EMIZE0mm 509 21 | 200| 182 | 45 | 195 384
22 | 288 186 46 | 192| 418
23 | 267| 200 47 | 186| 403
N 24 | 266| 203| — — —
20 e 201 -\ 56K AUk & BIEHELOBSR  HIEIEELI0mm
=1 |
5 = .
i : & N s
0 . ¥ 10
kg \ \o.
.'\ kg ¢ \.J .
. \‘ e
'.\'o 3 P
. . \n-—.—-
10 20 30 40 0 20 20 40
& K K % s K K %
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r— 2 ) AR X B KB LROVHEL B3 5 FBRoT e — B

Eiis 201
ﬁ ’.
\h
kol N
Hl 10 k,-
e
- ‘ﬁ.\
10 20 ‘ 0
% K K %
H50X AR & USRI OBIGR  Y)MIYE45mm
40-
30-
)
£
i 21
n
kg e
101 5 %%
N
¥\\\\
1 ]
10 20 30
& K K %

60 KL & VBRI OBIR  BIEIEE60mm

4 KREABROEIE, ®RF

245

A O A BB TR B K & UIHHEET & OBMRERc M AR b 5 OB 2. D EIK
HHEREE22%MEC b 5. SHE4452 2 SN & Hlic & o THRETL Th %, 2HEHEL Y,

ZORBIEREEDLTRRNE, BAEFRECIOTRONMIKRO L Hick 5.

fy=411—-72y

FU T T OPEURIP =441 it o\ T, t DRI X AWER Fr 2, BHR5E % TRRK
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246 W kR () #3835 M1y

DXHIirD.

BOLSPCABT cverrvrneen i 6)

Tk EEB3RNC ME CAREE, 0@ Ok EKEO MR VECES LTS v
Ba, REL D LEMARELI RS EBTE. UL LARE L Tl M & M
THROERIAEL Rvd b, FEABEEANOGKICEL Tk, 1 20ORRNTEX LR
WHOEBZLIG.

I8 3 MO TR & W T 570 », REROBEHL CRE-SCEL T, H46R0
BIKEE2T26 P L OWRED 4 OFHRRE RO WITIKRO L 910D,

Fy=T38—1dy ooorreeerrri e @)
KB @o iy, HNicir TR, NI v F5md, ZolIRBHEHN TR
B R 2R T 0 & A THEF 2 Vv, 2 L CHHEIERE 738 2 8IEI . 0 A B8 35T -
T dPhbbd, H4HM0oREP 5RO IMELFBFFLLRD2TVS.

PO THEHAD HIKINKS & 0L WKE T L T, 40322 0% 3
ENd L, —HIEEHEOKE BB L T, AKL20~23%E o BwicEx,
PR L 2RO EE L T oEBREZISHTILE X b Th 5.

BBBEEEN L OBE LML PRERDOE, HAAKMUTICRS L, +E e
T X BENERAED, SIHINEERCTRb T RBICHBSNEL 5 THA 5. Yl
X % HBoMRMc oV T, BirBEH TR LT 5.

Wi BRI o BBl 2 SR E — M RURL b 0 Th Y, EE2RIZY
HiE g Y 7)) oRECET 2 RHEERE ACRIRL 20 Th 5. HEIRIO M|
o B8z >\ TR g, SIEIHAAE TR 2 OMNHHL L BT C e 8 b s, 2L T
Z ORINEEE, SRILBNS S REEREL DTS, LRMEKIB T@Ji%l iz Eefgl
UTC, b5—REETHENTs0oPMbLNS.

40‘

9
Hil 201

£

kg 107

& XK’ %
- OHEELE Wil X B YIEHsH 0%
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i — 2 ) RPHET i & B KB OB i B3 5 ST % — -1 B 247

N 4
$62% PHE Y ik YRR D%

AT 10mmeg e BN 230 % fio & THZ, fio 13 SIS BB EREL

BETH 5. HDHEKLOE, YIHIMy i L3 2 OEEEDTE £ & Tl
fy=Ffot+7 o f1g o orrerereees P LR T R R R PP TP TP PR PP LR (5)

UefEcd 5. fo |7=1|r=2|r=3|r=4
HOIRic B\ T, BIKE25%, 3BHOWDOT  95(%) | 72 1000 133 179 213
b OEIRE R T IEEEEED 1 { T b 35 (%) 13 | 22 85 47 59
5.

KPR Y F OB 2T h, FERN» bEIhe AT e NMmb5. It
EUBMEID I BT 2 RBiERO 5, L e hied Ll CREE A ESRE A2 T
%. THEIRFEODHPEZESDEID BRI —2Th 50yl T, BEABHHRY
VFRETERZOMEIRCORER/NESA RSP EELLND.
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248 W R f s (M) #3% H1%

E6E RHMRREOLE
CHE TR0 T & = RNEROER & LT 5 2, REOB IR THRE oK
OMFERBRE [T 0. BIEEEOoFRER e 2w TE, B bRl £BE O]
BbB, = TREBOOREEEE NG EERL, HEEZ 0BG PR IR
TIToi=. _
1. #tRaEHHini 453 PRAHHBR O LIRS
BiHbER B L U B R, ARHE ﬂﬁﬂﬁﬁﬁﬁ?ﬁlxo
; A Ml
Hr—2 Y ~BKLEC, #$FEREMIZM4emTH
3. WeARRCRERFLERCL o 12 Aoy hSempel; B, 134, 206
W53 ThH 5. AHFREYF &7 54 &4 ~
L HR T O Mg e Offic i, ROES3R I

PHELYY F cm

. FEEE | B & &
ERERRDE: w W | wED 220N e | BB
2 REAFH =t LSt
AR R, EOIRICRT IS, Fm k:’gl I {f;;%@ cal
5 - - - L~ H 734 12.3
D754 x4 ~VIlICEEEREL . IH I 74 13 | 508

Z OPEEE Yy ABFI Y, ENTHO%
HoKEIZ BT, FEO&H
O CHBE» 585U, 20m
Ol R ERc RS, €0
Bro#gE s o8 gKLE
PR, o BOBRIHRE
K, *oLicyd 5B
OFEEP L t 7 ERD B X
HZ L T,

EEE) R0 7~V — OFER
BiI79cmThH 5.

SR O AIE, 2R0FHEHE
&, BEMED » (BERT] 3200
7T 5 oK OmAE) ©
PifEE Bl = ko, BAETO
WIEdEG» 5, 20 PV 2 EXK
Wiz ZEEPE, FHBom
SHEEREZ, #e3RicAbhs
<, INEFEEME R AR IS
U CEigRRliRitic HRL S ¥ 5 X
Szl fe. FEEME L BIERFTH,
BB CRICRT .
DTH 5. 63 [EMEE) IR OB

B SR AR EEET KR-1C 3000 r.p.m.

B ACHERFEER AS-ZY
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ghak  PREUKHIER (%)

1956

1957

g
%

0O U 00 DO =
CHENES | mxhEREwNn

b=
SRR ]

[

[%2]
AL
cY

gzt

Fi | | PIUE

o)
i T\ Sy T

LK

72.3
71.4
65.9
61.4
59.8
54.1
42.0
39.8

144 76 57
161 6.1 6.4
230, 51, 6.0
2050 9.9 8.2
24,20 87 73
193] 217 5.1
239 17.3| 16.8
21.6 21.91 16.7

65.5
74.2
64.0
59.3
81.4
66.5
60.5
58.5

69.0
64.1
62.5
60.5
54.9,
48.6
26.1

21.9] 4.2 49
169, 9.0 10.0
24.0) 108 2.7
272 6.6 57
20.5; 10.3; 15.0
249 169| 9.6
12.3) 25.6{ 36.0

76.5
74.8
69.5
64.0
53.0
66.5
45.0

FHRBROfRGHR

% fif

1966

No. |F

OS] 8 | 2y F (58)

(cm)

OO UTUT B O LN D DO N b=

71.4
714
71.4
65.9
65.9
65.9
61.4
61.4
59.8
59.8
54.1
541
42.0
39.8

65.5) L-L-L 11.2) 1.23] 2.68
655 L-L-H | 123 185 4.03
74.2) L-L-L 11.3] 1.34] 291

74.2| L-L-L 11.3] 180, 3.92
742 L-L-H | 1.2 180, 3.92
74.2| L-L-H | 112 210, 4.57
64.0) L-L-L 113 L77] 3.85
64.0| L-L~L 12.5] 161 3.50
640l L-L-H | 120, 214 4.65
59.3 L-L-L 123 1.66) 3.61
50.3] L-L-H | 124, 211] 4.59
814 L-L-L 117, 137, 298
814 L-L~-H | 135 242 525
66.5, L-L-L 11.3| 1.33] 289
66.5| L-L-H | 13.6 1.99 4.33
60.5| L-L-L 10,3 1.04f 226
58.5| L-L-L 123 101 2.20

Hi55%-2 FEHRABROHK R

E Ay Y e
No- |Me)” | (e | PRI | Vo) | (g, my | ¥ (8)
9 69.0 765 | L-L-L 12.8 2.46 5.35
10 64.1 748 | L-L-L 16.7 2.01 4.38
11 62.5 69.5 | L-L-L 15.7 2.20 4.79
12 60.5 66.0 | L-L-L 15.6 244 5.30
13 54.2 63.0 | L-L~-L 14.2 1.95 4.25
14 48.6 66.5 | L-L-L 15.2 245 5.32
15 26.1 450 | L~-L-L 12.7 1.78 3.87

#565% S MNYIHIKER D TIBIESL (ke)

Wil (%

a7k

B ke

(%

P N

773 63.5
84.2| 66.0|

3.0 4.9

533 48.7
63.0/66.5
85 20

42,63

7.7/ 30.4
60.5]58.545.0
ZQQGZB

3 RERFER

ABEERCHER U Te Ao K HE
Bk, HbARRTWMELOTH
5. BAKEBRCTHhLE VO,
TR & PRI W 2 &
{, ThdX VEERL KER A
HEhBLoemhbThb.

HER T 7 OB 9mm T,
AN EE T O LHE ¢ 45mm ¢
5. BHFEBROERLEBUE
Lo, HEETH 5.

RELERO Ty &, F#ieH
HFoPEc ks r 2T, &
FREEEN 1% b AT BT 5 B I
0.71F % B[t 0 bHEL
TR fz. & OEHEROES
3 aEhing, REOD & oW
PhsbN5.

7o B Rl 8% B R R
Az, F1EBE1HORB IV
WEENP S, ARRFOHA IART
b5,

AFE, 7R 1LECHT A5,
BoyHEt T, Tk 4 BoH
IR 23cm, IR EINIR © 13

3ACERL 2fETH 5.
Ty o-kgem
F-kg

Wil 4 HioEBRmRON, #
5532 0 WY L-L-L 0 RH03
OEFEEV O E & VL, B
CE LD =ORERTH S,

AR, VTR b AR

HOBCEEBORTRb =0 CHdET] 142
YY) OWAE, BRRROWAOEIL VA
FECRO BRI 2. W BBHSRH O
EIRILBRAB ORI, MERILRVvDE
BrvaprnvBeficholkoht b#Ex
bhvs. ik, S/KEOBECRKERECHL T, HEEOHHET O mEHE R T
HARTHLE~2 B ELTIvwh e Bbh 3,
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360 W kAR s (o) #3% H1%

Ib XYV EREKELODIRGHIE LT, 28/ SHY oRBHIE ST hiE, #
+567.7%, HIKEK61%, FRL2cmOBEEOREHREITIEH 6P Ch 2. Z OHHFREIT X
VHFEL T, FA/RIRLBOYEHEIERD S &, WT5kg Kind. ZOFFERE L T
b, AFOENYHFEROMHEIEIER, RBROSALHEVERRVIE P b A
%.

BTE WHIC & B HEORMIRE
w4y~ FAIC L BKHFAOHEE T, GO RERNE WSS ORERE, P
EYFRRELLELASNDIDLOT, THEIEDD OWRIZ I >THEHLMTER TV 5.

No. 1 32.02%

No. 2  29.7% No. 5 16.8%

No. 3 27.1% "No. 6 155%

64X YIllic X B O
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L LM X B EO B, €O BKIE Lo TR S 0T, AFRTREK
Hic kP TEDQ XD BHMRSET 20, FRICXDTMB 2 LiCL k. il gus,
o SHIEASRICRENZ O TH 5.

#64EE, BIHIZR46mm, BIHINY 30mm T, R THEHPIHHIL TV B, iﬁmﬁ
¥RLIELDOTHS. REGHIL T lioshER, HEoBEERT b, Zok
oL CEV R, GIHHEHER R ——
nHEicE, LHE2ODRALTHR2L. &
Bl K EE R R IXHEBTER OIS ThH 5.

47K HE 32595 ) G IZ 90N & I TR, AR (%)
g X IR ERE Y TLWMEERE T2 Th 5. Ko No. 11, WERICH
T WD O AP EREREZT T, D CTEEBEL 2Fiths. No. 2 kb,
b HENE O IRRE D & i BT A U, No.3, No.4 ieifiteic 2h, & O SUMimkEEin s
(LT HDONEB. LL, No.b, No.6ick TaKILBDR s &t L AHYERIC

LB MEOMEERL, MOWMIRBICHT S, Thillc 0 BERIZX2Th, PHEEEC
S RIKDBEORRLL0BHMENE DT ThHB.

Wi BE5EINE, 2 m/s @ FHECEIMIL B ORERIREE 2 Sk O IBIC M 2 BEBLTC b
5. THbLHANERERAUEMNERL T3, REROMERLETE, BKE27%HHE
2, PEEEEE L CREO XY ThB.

No. | 1] 2|3 4}5]6

29.7] 271 21.8‘ 16.81 155

Akl 320% Kkl 29.7%

Gk 271% Sk 235%

&Kl 17.6% 4kl 14.6
H65K-1 HEYIEIE O LRE
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252 W KRR E (R 3% K15

ERH 234%

KL 211%

EKE 19.6%

&KH 1852

652 I LIHIR OB K&

HBE E =
ABOANL, VITh b BENERER I X 3/KELBO N LR 2h O T b 3
N, HERU KA REI R ORR B 12BN TH 5. REOLERIL, 52 ZEOBIRE
PR E 3Ry, FHCELROLERUNETH B2, L 2GTONIRKEZRD 50
CHicA Y B o ficL kb Ths. ERogEpITi, £ TEEEO 182 R
UVRECBERC»D, ZOHTRSEE IRk bRWEEP BN EE L b 5.
HEEROUEfF & U T, /KEOBRIREICE ST % X O e T3 7KET, 23NHBAL LR
{3 ETTHCRBEEITRY, FARLICEL CHEORM Y PBE ks Lo kcLi 1
DORBHZ DV THRBEZET 5, FLT2HB2EL, REDE 4~5 B E+ZEL
iz
AEBEEE, FE-SHN O ERER S EEIEE LTINS hE boT, W@
O 2 B Wi oTvs., L L 20MEBRELLHEALTHS. EELEHEE Y+
CHAT 5 MEIET, 1EEI~6mOEHEZOEIT 200, ChETER—-2 Y i
BO> AR, HEICIRCAALZREORBETOHIZET 32 0 HST2bT Th 5. HE
OREFRTI OBA, MM I 2R T, REOYEHTLZE S THRS. LHLELET
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Synopsis

The use of the power tillers to the tillage of the rice paddy fields has been
increasing with years ; above all the advanced studies of Nata-Ba (flat knife tines
invented in Japan) have promoted the spread of the rotary typed power tillers. Mu-
ch study has been given to the effect of the power tillers on tillage and growth of
plants. But the soil of the rice fields is very different in districts and seasons, so very
little study has been made in the tilth of the rice field soil. Therefore the author
has chiefly pursued the experimental study of the cutting resistance to the various
soil conditions by using Nata-Ba of rotary typed tillers.

In the tillage, the accuracy and workmanship of the machines have great matters,
but cutting resistance of soils is the most important factor immediately connected
with tilling power. First of all, the theoretical study was given to the tilling power
of the rotary typed tillers, then the physical study to the properties of soil of every
possible kind. The reasons for the study of the soil of the rice fields lie in the facts
that the power tillers have been chiefly used in most rice fields in this country and
that very few studies of this kind have ever been done in foreign counties.

The experiments were tried within the range of the moisture content below the
upper plastic limit, practical tillage being generally done under these conditions. In
the case of deep ill-drained paddy fields, running gear is rather more important than
tilth. This study has made definite the relation of soil conditions to tilling power,
which has been hitherto ambiguous, and also it has given the fundamental knowledge
for the design and handling of the tillers. The outlines of the chapters are as follows ;

Chapter {. The theoretical study on the tilling power
of the rotary typed tillers,

1) The behavior of the rotary typed tines and the outline of its study.
Nata-Ba has two kinds of blades ; horizontal and vertical ones. As for the cutting
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resistance of horizontal and vertical blade to the soil under certain conditions, the
former is almost constant, while the latter changes as cutting advances. The factors of
the effects on the tilling power are as follows : The cutting distance of horizontal knife
to the soil----Sh. The cutting length of vertical knife into the soil----Sv. The rotated
angle of the tines------@. etc. Then the theoretical formula containing these factors
was introduced. But cutting resistance to the soil is hard to explain theoretically, so
it was made clear by the experiments in Chapter 3.
2) The theoretical formula about Sh.

According to this formula, cutting distance Sh depends upon the radius of rotation
of the tines R, the tilling depth h, and the tilling pitch (the advanced distance of the
machine while the rotary shaft makes one rotation) p ; specially, it depends greatly
upon the tilling depth h. Then the numerical calculation was tried on the practical
examples. The practical tillage brought the same result about the importance of the
effect of tilling depth h on the tilling power.

3) The theoretical formula about Sv.

The length of the blade changes according to R. h. p., as Sh of horizontal knife
does. But in this case the variation of p has a more important effect, and Sv increases
as the tines rotate. These relations were shown in the figure. The rotating angle of
a tine for cutting soil varies according to the tilling depth. These relations were also
made clear by the calculations based on practical examples. It was theoretically proved
that tilling power increases according to the tilling depth.

4) The tillers in practical use.

Tilling depth is between about 10 and 14 cm and R is constant, so the variable
value of p is an important matter and the effect of tilling pitch requires more careful
consideration. There is a tendency to using the mechanism of center driving, and
the decrease of R is expected. In this case, the more R decreases, the more ¢
increases. Therefore the further study of the advantages should be required, with
due considerations for the above theoretical formulas and the effect of cutting velocity
on the cutting resistance, which is to be mentioned later. These theoretical studies
were done under the same soil conditions.

Chapter 2. The physical properties of the rice field soil,

1) Samples of soil were gathered from 160 rice fields every spuare kilometer
in the map of Tsuruoka on a reduced scale 1 :50000. Then the clay content of each
soil defined by Agri. Soci. of Japan was examined according to elutriation method
(A. S. K.). 52 samples were picked up by the clay content for the experiments. The
maximum of clay content was 78.5% and the minimum 25%.

2) The tensile strength (cohesion) of rice field soil.

According to the experimental formula showing the relation of tensile strength
to moisture percentage of each sample, the less moisture content becomes, the more
tensile strength increases rapidly, and also the coefficient of tension of this experimental
formula increases proportionately with clay content. Then the relation of the coefficient
of tension to the clay content was shown by exponential curve given by the least
square method. Therefore, by this equation the coefficient of tension of a certain soil
can be easily introduced if the clay content is shown ; moreover the tensile strength
in range of moisture experimented can he given without trying any tension test.

3) The amount of the organic matters in the rice field soil.

The amount of the organic matters has nothing to do with the amount of clay,
but it makes some differences in the individual rice paddy field. The ignition loss is
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between 6.8 and 10.4%, and humus between 6.4 and 8.5%.
4) Plasticity number of the rice field soil.

The plasticity number of the rice field soil was almost the same with that of
Russell found in the artificial soil, and it had the relation of a simple equation to the
clay content. The index number at the lower plastic limit was almost constant and
at the upper plastic limit in proportion to the amount of clay, and besides the organic
matters had some influences on it.

5) The shearing resistance of two kinds of rice field soil.

The shearing resistance of two kinds of rice field soil was studied with varied
moisture content and vertical pressure. From this experiment, it was found that the
shearing resistance differed greatly with moisture, and it showed linear increase to
the considerably little amount of moisture below the lower plastic limit. There was
a little difference between this and Nichols’s study, which tells the maximum increase
at the lower plastic limit.

6) The relation of moisture and volume of soil in two kinds of rice field soil.

The volume of soil, after nearly linear decrease to a little below lower plastic
limit, came to a certain value, lessening volume little by little.

7) The study of moisture equivalent in pF=2.7.

In this case, the moisture equivalent increased with the clay content. It was hard
to give the experimental formula to this relation owing to the fact that there was
much scattering in the experimental results. Moisture content was in the range
between 24 and 26%.

8) The value of the hydrogen ion concentration pH.

The value of pH of the rice field soil was in the range between 4.7 and 5.7. It
was almost constant with no relation to the amount of clay ; which is the characteristic
of the rice field soil.

9) The electron micrographs of clay particles.

The electron micrographs showed irregular shaped particles of clay in the same
soil. This showed that the water film theory which assumed particles of clay as
round was very different from the practice.

10) A consideration of the water film theory.

Varying the amount of clay and the moisture content, the change of number of
clay particles per unit section area cm?® was theoretically studied on the assumption
that the clay particles are round ; then the relation of the moisture content to the
thickness of water film, those of the number of the particles and the moisture content
to the thickness of water film were made clear. The changing ratio of the number
of the clay particles to the thickness of water film was much less than that of the
moisture content. The great change of cohesion by the moisture content requires
very careful study of the differerice in surface tension caused by the thickness of
water film and of the direct absorption force of the clay particles as well as of the
number of water film.

11) The study of the relation of the experiments.

According to the various experiments mentioned in Chapter 2, the amount of
silt was different even in the same clay content, and some peculiar soil differed in
the coefficient of tension and several other points from the common soil. Several kinds
of soil with particular plasticity number differed in moisture equivalent. Among 52
samples there were five or six peculiar ones like these. On the examination of the
coefficient of tension and the plasticity number according to t-table, the error of the
former was within about 8% and the latter within about 15%. In the practical field
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test it is expected to be more than the above percentage, so it is practical to decide
the amount of clay according to A. S. K. method.
Chapter 3. The cutting resistance of the rice paddy field soil,

1) The method and the equipment of laboratory experiments.

The soil in the rotatory tank was carefully puddled with much water and dried
naturally like in the rice paddy fields. The use of dynamical wire strain meter was
made easy by fixing the cutting tine to the knife holder, and the equipment of the
time-marker made the value of measuring exact. It was recorded by pen-writing
oscillograph.

2) The relation of the cutting resistance to the cutting velocity.

The change of the cutting resistance to the cutting velocity was very little, and
the increasing rate was about 0.2kg per 1 m/s within the range of 0.5~3.7 m/s. It
was the same in the case of various moisture content and amount of clay ; while the
cutting resistance at a certain velocity was varied remarkably with moisture content.
Therefore, the experiments thereafter were tried at the cutting velocity of 2 m/s.

3) The relation of the cutting resistance to the moisture content.

Twelve kinds of soil differing in the amount of clay were experimented. From
each sample the experimental formula was found to show the relation of the cutting
resistance to the moisture content. The coefficient of cutting varied by the amount
of clay, as the coefficient of tension did. The measure of dispersion of the coefficient
of cutting in each experimental formula was within about 102 according to the t-
table.

4) The relation of the coefficient of cutting, P & Q, to the amount of clay.

Pand Q to the amount of clay was found by the least square method ; P was shown
by an exponent curve and Q by a simple equation. The coefli. in this equation was
within 172 according to t-table. But the practical experiment in the rice field showed
wider variation, so there is no difficulty in its practical use. By this equation, we can
find the cutting resistance to any moisture content within the range experimented
without trying cutting test, as it was the same with the case of tensile strength.
Moreover the experimental formula was found not only about the whole resistance
but about the specific resistance divided by the cutting area and the linear resistance
divided by the cutting length of the tine.

5) The effect of the cutting breadth of a tine and the tilling pitch.

In the experiments, the cutting breadth of a tine was varied in the range between
5 and 35mm and the tilling pitch in the range between 5 and 60mm. The used tine
was made thick so as to make the cutting test possible even at the considerably
little moisture content. The result showed that the experimented soil had the point
of inflexition at moisture percentage about 222 ; but this is no great matter for
practical tillage, and the above experimental formula is quite enough. The effect of
cutting breadth heightened as moisture lessened, but at the constant moisture, the
cutting resistance increased in proportion to the breadth. But even when the breadth
approached to zero, there was some resistance, which is to be added to the above
resistances in proportion to the cutting breadth. These relations are the same in the
effect of the tilling pitch. To the soil with much moisture, the tines with large cutting
breadth is rather better.

6) Comparison of the experiments in the laboratory with that in the rice field.

In the rice field, the experiment was tried with a rotary typed power tiller
equipped directly with Tsuchiya’s rotary dynamomecter. The test in a place was
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several repetitions of a straight twenty meter drive. Owing to the rain, the moisture
in the experimented soil was very high, and the cutting resistance of a tine was
about one and half times that of the laboratory.

7) The condition of the broken soil by cutting.

Classifying by moisture content, the conditions of the broken soil were shown by
the pictures. The soil with much moisture was only plastic deformation by compressive
action of the tine. The experimented soil with moisture percentage nearly 322, had
the first crack in a part of the tine, and shearing break below 30%, then at about
202 it was crashed into large clod by wedge action. This is almost the same with
the moisture content when the maximum shearing resistance occurs. Therefore it is
better to till at considerably little moisture below the lower plastic limit,

8) The conclusion.

This study of soil in twelve kinds has produced more decisive and minute effects
of the clay amount on the cutting resistance than those of other studies of several
kinds of soil. So far, the cutting resistance of Nata-Ba lessens as the cutting proceeds,
whereas the cutting resistance in this study was found, under such condition, to give
the maximum value. To be exact, the mean value of the changing resistance in
the process of cutting should be considered. The safety of the design will be ensured
by using the maximum cutting resistance mentioned in this study to a certain tilling
pitch. The relation of the coefficient of cutting and the coefficient of tension was
found from each experimental formula, and according to this formula, the cutting
resistance of a certain soil can be found within 10% error by trying the tension
test of the soil.
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