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0.01kg/em3| Z2== - s } : .
. BopmmR | o002 | —0.1017 | ~0.0136 | +0.0614| o0.144] 0.1385| 0.1395| o0.1045| o0.0562| o0.0189
@yjde? (x10%) | —1.9306 | ~1.1560 | —0.5932 | 0,186 | +0.0741 | +0.2190 | +0.2540 | +0.2109 | +0.1208 |  0.0380
MITETD” " | 345410 | 2006826 | 10.7026 | 38.5582 | ~1.3257 | —3.9162 | —4.5444 —8.7732 | —2.1505 | —0.6799

&m:lZ.SZ kg/cm?




(or)

R 0z 017 | oz 0.37 0.41 057 | 0612 0.72 0.81 0.97
IR DIOS —0.€450 | ~0.4129 | —0.0218 | +0.1935 | +0.3098 | +0.3353 | 0.2026 | 0.2087 | 0.11230) 0.0341
B 3% © B 5 | ~0.2604 | —0.2214 | —0.1827 | —0.1457 | —0.1127 | —0.0817 | ~0.0547 | —0.0825 | —0.01500| —0.0042
0.015 kgjems A KFHIR X | _0.9511 | —0.2165 | —0.1822 | ~0.1483 | ~0.1158 | —0.0352 | —0.0575 | —0.0344 | —0.01600 —0.0047
- cm®| ez s T
'%iaggﬁﬂiﬁ?_ —0.7941 | —0.1017 | —0.0185 | +0.0613 | +0.1148 | +0.1385 | 4-0.1823 | -+0.1044 | +0.05620| +0.0189
@yldx (x107%) | —1.6506 —0.9525] —0.4002 | —0.0392 | +0.1957 | 0.3069 o.3127| 0.2464 | 0.13750  0,0441
l“”fgfr"n;‘)y" 29,5815 17.0415] 7.1601| 0.7013 | —3.5013 | —5.4978 —-5.5946] —4.,4084 | —2.46008) —0.7890
% max—10.54 kg/cm?
2-3
k o R 0.12 | 0.27 | 0.31 047 | 057 | 0.6/ .71 0.87 0.9/
iﬁfﬁﬂiﬁéﬂi}mmﬁ —1.9218 | —1.2652 | —0.7777 | —0.4285 | —0.2117 | +0.0117 | +-0.0285 | 0.04380] 0.0823 0.0122
W # o zq;_a‘ 11.5284 | 10.0433 | 8.5478 | 7.0386| 5.5650 | 4.1496| 2.8385 | 171120 0.8047 | 0.2143
. %ﬁ;’%‘ﬁmﬁ S| 17.9085 | 15.4404 | 12.9860 | 10.5741| 8.2550 | 6.0752| 4.05%| 2.440t0 1.1409| 0.3322
1 Jeg /oy’ s, o’ .
! %5%55945 0-1513 | 0.0793| 0.0106 | —0.0478 | —0.0891 | —0.1080 | —0.1032 | —0.0813%| —0.0438 | —0.0148
a2y dx? (3%107%) 31.5050: 26.8282 | 22,3221 17.9934 13.9444 | 10.1285 6.3104 4,12300 1.9341 0.5439
mﬁ(’?r“nq\’/“ 563.6654 | 479.9913-| 399.3714 | 321.9253 | 249.4834°( 181.2120 | 121.8460 | 73.76580] - 34.6036 | -9.7310

“max =201 kg/cm?

B % % E K F



~(ur ).

(1) Bfin% LRI~ HE

24
T~ w [ 01s | 027 | 037 | oar | 051 | 0.6z | 077 ] 081 | ooz
R 3 | 40851| 43715 | azese| 4.1887| 37285 | 3.05080 29802 | 1.4602 0.7370 |  0.2057
B %o mE | 2238 2250 2229 21088 1.8704 1.55760, 1.1706 | 0.7605 | 0.4067 | 0.1081
5 kgjemt et x 21716 | 19.9837 | 16.8071 | 13.6356 | 10.6853 | 7.86318 5.2451| 3.1702 | 1.4767| 0.4260
glemd
ﬁ’s__mg T 0.9108 | 0.4770 |  0.0638 | —0.2877 | —0.5353 | —0.65010] —0.6209 | —0.4898 | —0.2637 —0.0839
a y [ dx? (x1074) 30.4019 | 27.0921 23.4352 | 19.6929 | 15.7560 11.82140 8.0750 [ 4.9101| . 2.3557 0.6548.
il (T " |543.9295 | 484.7128 | 419.2862 | 352.3316 | 2810114 | 21150020 144.4722] 87.8481 | 42.1644 | 11.7152
T max— 194 kg/em?
2-5
& T BT 0.1z | 0.2 | 037 | oas | 052 ] o6 | o7z | o8r | o9s
ENRTO® | 1.6662 | 2.1017 | 2.8213 | 2.322] s2.1417 1.8267 | 137150 0.8929 | 0.45320 ¢.1273
o mE| 01300 o221 o4078| o.4870 0.5109 | 0.4746| 0.38760| 0.2681 | 0.13790  0.0419
- ﬂ?gzﬁlgf’iﬁ X 9.7669 | 8.4232 | 7.0843 | 5.7685 | 4.5035| 3.3144| 2.21080| 1.3362 | o0.62240 0.1812
O kg/cm’ k- . . E
’ﬂi @ﬁa B 1.6098 *0.8431 | 0.1128 —0.5085 | —0.9470 | —1.1490 1.09754f 0.8657 0.46510| 0.1573
@yjaz (x104) | 13,1738 | 116501 9.9240 | 8.0762 s.zoss-l 4.4667 | 270240 1.6335 | 0.74740| o.1081
T E'Elr;)y r 235.6964, 208.4354 | 177.5693 | 144.4937 111.0731] 79.9151] 4&3»4950| 29.2254] 18.37195]  3.4548

“max

=8.4 kg/cm’ -




#—-8 T=0.3sec 0¥ S

3-1
k ~*] oz 017 | 0.2/ | 037 | o4t | o057 | o067 | o7z | osz 0.92
WHIRBIOB | —1.6064 | —0.6925| +0.0022 | +0.4208 | 0.6383 0.7580 | 0.5018 | 0.4283{ 0.2818 | 0.0664
Wi WG | —0.7190 | —~0.6183 | —0.5073 | —0.4072 | —0.3132 | —0.2274 —0.1521 | —0.0911 | —0.0436 | —0.0085
. S
001 egfemt B TR E | 02| 0289 | 02011 | 0.1637 | ~0.1278 | —0.0040 | —0.063¢ | —0.0879 | —o.c177 —0.0052
R g/ = .
BonH B | 0 4651 | —0.2485 | —0.0825 | +0.1469 | +0.2739 | +0.3519 | +0.3171 +0.2501 | +0.1346 | +0.0454
Byfdx® (x10™%) | —3.0676 [ —1.7382 —0.7387| —0.0344 | +-0.4712 +0.7694 0.6934 0.5424 0.8111 | 0.0981
“WEET;::)V P | 54.8835| 31,9933 | +3.2163 | 0.6155 | —8.4304 | 13,7656 |~12.4058 | —.8295 | —5.5050 | —1.7551
-~ max—=19.6 kg/cm?®,
| d
(-]
L)
3—2
3 [T =] o 017 | 027 | o037 | 04z | 05 [ oer | o071 | o081 | o092
W OM _ | —1.5860 | ~0.6504 | +0.0099 | +0.4272 | +0.6350 | +.0.7557 | +0.5831 | +0.4192 | o0.2288 | 0.0614
B #% @ 3 5 | —0.3397 | —0.2898 | —0.2391 | —0.1925 | —0.1480 —0.1082 | ~—0.0729 | —0.0442 | —0.0221 | —0.0040
0.015 Kgfeums %‘1‘;%3333‘7’535 —0.2844 | —0.2453 | —0.2064 | —0.1680 | —0.1321 | 0.0965 | 0.0651| 0.0339 | 0.0182] o0.0053
o [ses) — - . :
%]55%5533&’ —0.4649 | —0.2435-| ~0.0325 | +0.1460 | 0.2738| 0.8319 | 0.3180| 0.2500| 0.1346| ©.0454
Pyfast (x20) | —2.8915 | ~1.4200 | —0.4861 | +0.2136 0.6306 | 0.8509 | 0.7634| 0.5861| 0.3181| 0.0975
MIT =27 T | s2rem | 25,5667 | s.331 | —3.8216 | 11,2828 |-15.7605 |-13.6582 |—10.4861 | —5.6912 | ~1.7440

O =153 kg /em?

4

B 4Em ¥ F



{61)

& N 0l 0.1z | o021 | 03 | o4z | os: | o6z | o7z | os: 0.92
HRRIOT _ | ~2.2078 | —1.1383 | ~0.3694 | +0.2426 | +0.4311 | +0.5360 | +0.4908 | +0.3713 | +0.2058 | -+0.0615
W md | 1zsus | 1.1s8 | oszsr| 7.es:2| e.a10| acwe| 31619 1.8995 |. 0.8956 | 0.2674
o %;%EFE?E S| 18.8667 | 162711 | 13.6847 | 11.1430 | 7001 | 6.4023 4.2706 | 2.5812 | 1.2023| 0.3501
g/cm” — -

e akt 0.5091 | 0.2666 | 0.0356 | —0.1608 | —0.2998 | —0.2634 | —0.3470 | —0.2737 | —0.1474 | —0.0497
Fylax (x10) | 34.4219 | 28.8658 | 23.6134 | 18.5028 | 14.1702 | 10.1258 | 6.5952| 3.8957 | 1.7447| 0.5063
“ﬁ*j‘n;‘)‘“‘ 615.9598 | 516.4467 422.4744]332.6493]253.5233 181.16272| 117.9967 | 68.6256 | 31.2149 | 9.0582

T rnax =221 kg/cm? -

3—4 »

® N 0z 0.1 0.2 0.37 | 0.41 052 | 0.61 0.71 0.87 0.97
ERMHETh O 10.8743 | 10.2957 | 9.7356 8.9645 | 7.8774 6.4705 4.7840 1 3.1200 | 1.5690 0.4372
W% o WS | 120267 | 123024 | 121730 | 114524 | 10,2800 | 8.507 6.3938 | 4.7185| 2.2220 | 0.5068
B-REEIR X | 907784 | 78.2895 | 65.8447 | 53.6154 | 418611 30.8052 | 20,5484 | 12.4196 | 5.7851| 1.6845

5kgfem® moH ; N
B SRR -8.3560 | 1.6534| 0.2211 | —0.9972 | —~1.8590 | —2.2534 | 2.1523 | —1.6978 | ~0.9142 | 0.3084
d)di® (x10-%) | 116.8363 | 102.5810 | - 87.6744 | 73.0351 | 58.1435 | 43.5207 | 20.5730 | 18.5553 | 8.6619 | Z.410
o BliiF Ty [2090.3533 [1835.3074 [1572.1872 [1306.6928 [1040.2630 | 778.802 '520.1155 | 381.9784 | 154.9726 | 43.1198

T max— 147 kg/cm?

(1) Bl -LHARNEUoHS



(0z)

x T | o 012 | 0.2z | o0.87 | o047 | 051 067 | orz | os: 0.97
WhISBIOM | 1.2025| 2.55970| 3.4127 | 3.8208 | 8.7862 | 3.3657 | 2.6204| 1.7815| 0.9234 | 0.2639
W #% © F g | +0.4554 | 0.98106 1.4187 | 1.6972 | 1.7771| 1.6511| 1.3481| 0.8327| 0.4797 | 0.1450
N %;%EE?E | o2.4275 | 19.30220 16.2676 | 13.2162 | 10.3432 | 7.6107 | s.0767| 3.0684| 1.4203| o0.4162
g fom’ e : . .
%Eﬁamﬁ 2.2246 | 1.16513] 0.1558 | ~0.7027 | —1.8100 | —1.5870 | —1.5167 | —1.1964 | —0.6442 | —0.2174
dyjax® (x107%) | 26.4001 | 24.04810] 21.2548 | 18.0610 | 14.5955 11.0396| 7.5285 | 4.4862| 2.1882| o0.6077
HIEF ('?r"n’l‘)’/" 472.8821 | 430.25170] 380.2761 | 323.1347 | 261.1324 | 197.5127 | 134.6946 | 80.2639 | 89.1497 | 10.8725
% max=168-5 kg/om
. . R4 REMLORKE VRS LEES -
T=0.5sec k=co EI=178900 ton—m? N ~
T ) . . . . §
Y 017 | o2z | o3¢ ( 0.47 | 0.51 0:67 | 071 | 081 0.9
| AR —1.8014 | —1.89310' —1.8304 | 1.6725 | 1.4389 | 1.i512 | 0.8361| 0.5283 | 0.2606 | 0.07150
o .
W% o EHg 0 0 . 0 0 0 o 0- ] 0 -0
B RRERZ | 08417 | 0.72507 0.616| 0.4971| 0.3m2 | 0.285 | 0.1905 | 0.1152| 0.05% | 0.01560
%ﬁ%%ﬁ MR | 61524 | ~3.22220) —0.4300 | +1.9433 | 43.6229 | +4.3914 | -+4.1945 | +3.3086 | +1.7815 |  +0.60108
dipjds? (x1074) | ~8.7955 | —5.84130, —2.8720 | —0.2263 | +1.7958 | +2.9546 | +8.1679 | +2.6651 | +1,4673 | +0.51400
i '1(:‘,1': r)rlx)'/ v 157.3629 | 104.50850; 51.3999 4.0488 |—32.1292 |—52.8616 |—56.6778 |—47.63%21 |—26.2519 | —9.19610

L4 =56.2kg/cm?

max

A

H WM % g X F



(12)

T=0.4sec
IN Y 017 | o2z | o037 | 0.4z ] 0.57 | 0.67 [ 072 | o0.82 0.9¢
BERD oS 0.7167 | 1.2106 | 1.5013 | 1.5995)| 1.5191[ 1.3465| 1.0146| 0.6695| 0.3420 ! -0.0968
W% o |y 0 0 0 0 0 0 0 0 0 o
%;%515*55 0.3529 | 0.3043 | 0.2560 | 0.2084 | o0.1627 | 0.1107| o0.0793| o.0et3| o0.0225 | o.0065
%g%ﬁﬂiﬁ ~6.6455 | —3.4805 | —0.4655 | +2.0001 | +3.9183 | +4.7433 | +4.5307 | +3.5738 | +1.9243 | 40,6403
y[ds? (x107) | ~7.7151 | —4.9954 | —2.2228 | +0.2912 | +2.2815 | +3.2771 | +8.4363 | +2.8530 | +1.5098 | +0.565
T er 2y " [ 138.081 | so.a7a2 39.7687 | —5.2009 |—39.9244 [58.6315 |-61.4793 510957 [~27.9068 | ~9.7775
“max=19 .25 kgfem3
T=0.3sec
.. \L o1 0.1¢ 0.27 0.37 0.41 0.57 0.67 0.77 0.87 0.92
SEMOR _ | —0.5589 | +0.6034 | +1.4419 | 1.8748 | 2.01%4 | 1.8767| 1.4084| 1.0351| 0.5327 |  0.1560
| B®oms o | o 0- 0 0 0 0 0 0 0
'ﬁg%ﬁﬁﬁ | 0900 G.1638| 0.1378| o.1132| 0.0876 | 0.06¢4! o0.0430 | 0.0%0 | o0.0121 0.0034
BoRHER | 75373 | —3.0478 | —0.5279 | +2.9800 | +4.4387 | -+5.3808 | +5.1590 | +4.05868] 421827 +0.7364
Fpjde® {x10) | 8.2862 | '8.5082 | +0.7762 | +4.1495 | +6.3625 | +7.1926 | +6.5894 | +5.0620 | +2.7033 | -£0.8350
vy Tomy " | 148.2500 | 62.7663 |-13.8872 |—74.1147 ~113.8334|—128.6849|~117.8929) 90, 5818 |-48.3655 | —15.9053

. ©onnx =23 kg/cm?

(1) feiay L 2RE Mo S
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BORTH DT TRIL ShEROBMTHDIE IOl UIRHEEON 2 &, TEAOHS Ve
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7D L 1.4 N 0.825
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TFbL BERRURIDHIPIC & B JI%ME;@D? SHIS © EEid i R L iEBA .
TR L, RSB TR ORE O TCHIHI X YITHOS0ThD . RBERBEAIoL:
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COTHEIREI
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BT TORTT 52 LAMBREI0R 0L , TURBEIC 51 3Bk i TH IR AT £4: U Rk
TS S 3, TORMTE SR & bIbREER SR Dk .

EECTHFORIMEE LT~ 5

HRBORBIHEN O AR

~EEOIVRIEBEIRRORCLMNF TS, Sl 0ton <2 7 Al

HHEELAT 5 Svix 10 FBLLOREICE b 20X L 4 ERT LT LE SHRBES botk.
(2) BEBTOXRBRMICETIRRER

M £ F #8  RReRHULEESIAREN—NIERHE LR b TARERY, %
DRBEMEHTC 1 D REED 2 A BEHE b LORBCHESh T\ 23 0T, HEOHLDREMIED
HITEDE » CIHEHRBL 2V O T OTH T & b DO T H IR IR jrﬁﬁﬂ&miﬁ

PR G RY W

b IR, TSR LR B 27 BT 5 £ LD TS
AL TS B OO E s ORBESTOTES. WK A, B rmwaﬁ&#ﬁifﬂ\mmbm‘o%.
(A: B3, B: THE)

=18
A F 4 ‘B H - R
# 2| B HE % % OB
4 #H St B Vi| 116 m/sec 123 m/sec 145 m/sec 153 m/sec .
” Vﬁ 53 ” 55 " go ” 90 N
B OE M 2.16 2,10 1.93 1.85
o ﬁi‘ A 23.9x%10"2 23.0x1072 20.56%1073 19.2x10-2
2 AR IFE(NO.Z) 32.5 mm 29.5 mm 14,6 mm 13.2mm
w® Ol He 7.8 0.7 14.8 15.8 .
BERFY 45% 1R 3P 340 2.47x10"%seq| 1.97x10 %seg| 2.13x 10"sec] 1.75x10"2sec
7 EEEK - 405 50.7 47.0 57.0
L - 5.14x101 5.14X107
% i3 ’ 1.223gr/cc 1.244gr/cc
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BRI RER, BEH, 5 X0RLIRE LA CEES ORI R0 A RS AR S 05 LS
- (HITHEOREEZ R, b 2VIEETERE ST b 2 ORI o — AN TR, JLEOR LV LTh
PHOREOHIHR L2 b0 L 3B bh, PSSR EHSRTVRL D ICHRIEE &SN s/
BREERIR TS, T, MEE, TOMORIS TSI SER LTS, Bie A il
BHREIET 5, BHMSIMOTRBLHL LTRSS Y, A Wi Lm Bigcn
B AHELIC kO CHIBTIR L L 6 DCH B BT, 2oBtEs CUICIbh, FHIHE .-
CCIRBLRI B UCHBIT RS <o b, IREENRIEMD L, SR OBHIR NS ST . BE0T AREEE
BRI RO RISV C S TR ) ORI # SHTRBOBEMECENTh B L RALRE. & ol
ELERGBHIC I, R 1.223 gr/ce Ik LYHEEIcs T 1,244 griec Eis b KD
FHEHTCH 535, WCHKORT 2 MR EBAHR DI T oD, WHHKE LCRThE X L2
FTHLOHRER DL PEETH o5, HMERR MR R T ORRRTT 5 = LItk
DTHEC IR ARET L350 TH5. S CTohOh ARk 5 Bl e IR 5 &, fofngm
ST 80~60%, HEIEI BT 40~60%, LBWHMOMWHICIT 60~70% 21 b, [t
g LA~L.6 5, BRI 2 8, SURHIL 3~4 BTy, UL MEEM L TR 2 S
B2, B LCOBEARRRICARTURVC 3B AE STV 50 THS. '
(2) EENBLIRE R L RRRE O MR _

1) HESIEENTIEE FRCELCHESERoEEERINL 5K, u~5— DU I &
/MRESB72, Kk 100m ﬁzbaﬁgfﬁiéfﬁéﬁﬁﬁaﬁmka ZBHICEF, 16~20m I\ d~5 SRS
BT, BRERELTRES SR, 0T TOLMANIR R F—RER b o & BIFEHER-.

RRESGRDH Lif LK ShCHRO® DI L 22780, & RICERSFREIRBLAS C S e
HHETNBRRARERE LOTHS 10 v 52 v v o CHREAEERTT Ok, 10 @ LOBERZTTH &
HEF TS WEEETARETH . '

Fz—14

. = % k% K perjec A AN 1
i g‘( #% M| 5cem|10cem| 20 em ] v \\/ T
281132 | 0| 1.158 | 1.167| Lo46| o889 p 55 _ _____:__\m‘,
2| 1.316 Lozt| 0.8 4 _,:‘,(/ GRS o S
3| 1.406 1,067 | 1.033 ] 1 / L)
5| 1.419 1593 | toie /] Lesa
7| 1389 ° 1.251 | 1.235 oM
23.12. 2| 5/ 1.308 1375 | 1.289 TR .
10| 1.773 1.430 | 1.406 Ay VAR T I T R
15| 1.531 1.453 | 1.414 | S A G e GEBER
20| 1.680 1.422 | 1.422 11 E-11
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TAXAR =T — 2L, BESREORD AFUORTCE-TES Vem FETTHOT, Fhbllo
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F-2ioTs 10 MELLOBWERTTH & & REERAE\ G, ot LF R ERICART S, 156 HRE
PRAETRE L eBTHBS. . o
) BERED  ANOKHIREICITRETRONRICE 1 ¥l 5 — S0 L B—12 0
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L - - ‘ HOB A SRECSRDRE <, IR
TRV TOREET BE B A B
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Z & S BINICBAE IR DB TS 2 R
i, AEABTHRASTREIE D fate b

%15
- ?EEE i zci - = tan e“ |
M B | gmof | F @ | sHof | w0
BRA ST 0 |30cm 2.03 kg/cm? 16.2 kg/em?
n RS ” ” . 1.44 13.2
“ B BT ” " 1.00 8.0
v BRER ” ” ’ 1.50 13.0 -
* G ” ” 1,13 8.6
“ G 27| 1.52 11.4
G 5| » 1.47 11,0
v D 5 # |1.88 kg/em? 13.9kg/cm? 1
7Dy ” Y 2.37 J 1.81 14.8 } 13.6
. 7 D 4 40 1.22 12.2 .
7 Dy 10 30 1.19 } . 9.0
" Dy | w40 118 1.18 8.3 } 8.7
v D3 15 “ 1.03 } 0.99 10.0
L ) ” ” 0,95 } .95 } 9.8
v Dy 20 ” 0.86 8.6
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oW BT s w5 (1)
MRS 5 BB X O Tollmien OFIRy & O HlE

mEEE % OB OOW o —
ARHE M EJE

=] Ed
| Bl eeraeetess e neas b RS R R e (1)
. (L R P PP PR T PP PPE AP EPL DS PRPI Varrsssrassranmresnrerseronns (1) .

. #® B

FARBHUET LokIRaICSAT 55, AIOBIN X b BT B FHok DN AT 51
B, WL ORNE & LTOBKORS, % X 0WNECHST S ASIR CESET AU o Bi
RIXTOEBERQCHETS. & ORI 3HIREOIED Y, THRELO S DORTOMLY, XiliL
10 & BUKORI R B 1 BIC, MFFIC~EWIC, Prandtl D OLWhD “HHEEIL BRINTC L
X YELIE Db OOBERED e DO L LT & ORIz

KR CIRiF T SBT3 2 L B, ShicHiT5 Tollmien DR & O L#E>7.

SR C I PR AT S LR B o iEdn 22 4pprsegne, Tode, ANYSE, PHHEY 3 HOSICH
b ri BEAEAE Q. & MCHLHLOBRERT ARETHS (B 22 4 9 A).

o = 8-

FRILRIM L U CRifth ol oAl GSgke X b B 57edic ¥ 5 AW O@EANEM . 20f
SH172cm, (R 60cm, 18 cm G, JHo & & OJRPEE 75em & Lz, %o LM, KEs 557 80.5cm
D & & B WY R B @i 2 ixd & A CHIOMIIE & L, % OMEHKERCKHRT & —
B oRie L, Ut OBt ed s < LM b Latlliskic. SWITORAK 3.3mm ¢

1) L.Prandtl : Uber die ausgebildete Turbulenz. Verhandl. 1I, Intern. Kongr. Tech. Mech.
Ziiy:i'cll, 1926.
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oA BEOZE IF o oW
borein, Zokilio RS EEON 522 5, WO 182 %, Tk VKEE TOBS S LUk
FTCOWRTTRENK 025 5, 135 (5205 & b, HEEIET B LICRAS O S & 60T B
ROLERBE LHTHFD. ‘

RHEOKEER RS LB 5 eSO THINEO EMIcSkEL R, iz L itomkis
W5 T e L. .

IO EHIIC I Sh SIRPIR SRy 10,800cc © head tank 2B, folisrEREzsc ticx
bR 2 DRAC Lighs, AIEBRICR TR D ERON S —head tank OKED BRI O 0
TOXEE, 218ecm— ATz & DEEOHIIEIE 14.75¢c/sec TH O,

head tank 1043 =" A BIC CIGHIGICEIGT 5 C LIT X bARR AL, tank RIZEICIC ifFIE LoCk
KREFH LT—KEE L, Eiot O, GRS Smm 3 580 CHi Rk G ORTIC B S Tt
BEELOT. . _ .

BEEOINEIC IS Pitot F2/is, T ORI 0.5mm DENSEIIVTe. i OF A TR
STt AR AL D OBRIIEE Uhefed, KEFORS EBL b EFCHNE T 2 8150
WCHR L C Rl B e & ot " :

Pitot fiCk BEPKEIXAHH) 6mm O = ABICT manometer i#E L THIE L, SEKEOAL 5HBE
trk @ manometer % fivy, ZTHUME {55 Benzol t:lﬁli.ﬂcbfiﬂﬂ% LA Zo8& Benzol D
WIEHFARCHACF < DT, manometer 7 7 AFRFIOFHFRMEY , S RICIEEH LA LT
i Benzol ORUERHIIEL 5 SHC Lz, REBEL Bendol il & oMURKSNSIRIC X b Riic s
Liz. _ . B
e > i, BHEORTEO L 2ERE L, A X b olMCSmizioC ¢ 3 (3U a ik
©, WAMAEGTFBL LizFORcownT ) 20, Shx DEMNERFEC » Bk, RIEETE R
TWE LY, WD ¢ OHECHT Pitot HOATESLE a WKTFFroLe, chi yﬁ%l:?ﬁﬁl:zzmc{fzm
SEBHTLCLOCHUMLMR LI DT =, y SUCHC ORRBAE 2, v 5T - » Blic
DVT DAY @ JRiz = T DD L EROSBTE 300 ¥ RS &F— &/ b — BIR
S C oW Il Lic s 2T B . .

- AT OIS SCix, BEHIESREDD b OBEEO/D 3V His & LUt » Yl bR O/~ 3 WEisiciT
(% 0.5mm [, ZOMOBHCATE I~2mm HREENIE Lic.

Manometer 12X % Bk EQTBICI TR KO B .

Tollmien ? WXk, fn=THRONLIRT 2D, p-=THOMICAT BEH, p=Hifmle, U=tk
OHLDICIA B & TR, 1D © OFBOSEICHIN T DR TN B EROREO B A KIE

2) W. Tollmien : Berechnung turbulenter Ausbreitungsvorgiinge. Zeitschr. fiir angew.
Math. und Mech. Band 6, 1926, S.477.
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ey, ‘.'Fiﬁfn@lihuuf‘ki'z-ﬁ:‘jjaﬂ’fﬁﬁoxﬁ:r’)}’% HENE OERESTIIGE Lathing, %xlf U=
10%cm/sec DL !

DPn—Dr=—0.013 gr/cm?
THICK LSO T 5 Bk B0 AL #=1%80.6=30.5gr/cm? & RYRSTHETL 5 BEREOL
DICHHE EHbhs. FEOCHI L s SaMHEEELT DIKEH IO ES AT TSI EE R 2 BT~
Hied z Ak, Rﬂ;fﬁ?‘rﬁjDEEJJ&:‘TEB:H»RIJEA&FKEu'cta@*;?}{hz LT3R ERATr L H0TE
B FEOTHERE L LTRKHIOE DB e d DELITH TS C bt R, Mid on L £ & OEHFRE 20
58 L REFEOHRRT S ERRTRB TIPTS5 L RT3 0ThS.

. :ﬁs,gms}aﬁ

iff‘:ltD/J\ IS manometer ¢ QKD &EM‘@&)T el 71?-5?’ meniscus DEHE $EBEC

'Y’ht&'rl‘ﬁ%fﬁ Lizd @ $ 507z,

% a Y’F‘HZﬁiﬂlléhkﬁﬂm, KR, HsHofizss—1- I’CH“?':ED‘C' %S5y KA AN, Uik s
W EEOWmECSH 5.

U iton RO SIZ MU LB Pitot BT L 5 SR Gl bR < Oi[ill.\i%ﬂtb,-
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@ 1= L I : a(em)—1
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v

(

F—1

U a=l.5cm | a=2.5cm | a=3.5cm l a=5cm. | a=7cm , a=%cm a=12cm a=17 cm
S| 31°C | &R | 31°C | &M | 2°C | & | 32.5°C| &m | 32°c | qum | azoc ﬁ,ﬂiso.wc & || 381c & m| 30.5°C
KiE | 28°C | kiR | 26°C | iR | 26°C | kiR 27 8°C| kR | 29°C | ki | 28°C [ kiR | 20°C |k M| 28.5°c|x m | zs°C

Uem - %(cm | #(cm #(cm zu(cm #(cm z{em u(cm
atom)l” Jeeey POom)| "oy brCemd| “sgey [yem)] “JeZh Cemd] "o Tyom)] “GEm |ycom)| “H | temd [, | ygemy )
0 |214.62| 0.4 7.67 1 0.56 8.85| 0.7 6.30( 0.92 4.20| 117 6.13] 1.4 63| 1.5 | 497 z.4 5.44
0.51208.12 | 0.36 28.00, 0.51| 15.96| 0.67] 9.90 | 0.82 7.90{ 1.07 s.60| 1.2 o.20| 1.6 | 787! 719 6.07
1.0} 203.84 | 0.31 48.50 | 0.46 24.25| 0.63 14.21 0.72 16.62| 0.07 13.35| 1.0 24.36| 1.3 | 11.14| 12 | 15 80
1.51195.50 | 0.261 70.00 | 0.411 37.04  0.57| 17.87 | 0.62 24.00| 0.87 1878 0.8 20.54| 1.0 | 17.60| 0.6 | 16.18
2.0 |163.07 | 0.21] 99.90 | 0.31) €8.59 | 0.52 22.40 | 0.52) 3469 | 0.77] 22.96| 0.7 22.95| 0.7 | 23.38| 0.6 | 1948
2.51146.80 1 0.16 128.30 | 0.21) 98.99| 0.47/ 30.10| 0.42 45.37 | o0.67] z7.85] 0.6 26.60| 0.4 | 30.12| 0.3 | 20.81
3.0 [126.00 | 0.13 162.40 | 0.11/ 137.10 | 0.42] 38.62 | 0.32 56.52' 0.57 33.98{ 0.5 30.75 | 0.1 | 33.07| 0.0 | 2399
3.5 111.00 | 0.06} 187.80 | 0.01 146.20 | 0.37| 47.11 | 0.22] 69.15| 0.47| 30.75| 0.4 33.24| 0.0 | 33.74
4.0 1101.92 | 0.01 194.57 | 0.001 146.80 | 0.32 62.01 | 0.12] 77.57 | 0.37| 48.50 | 0.3 25.02
S.0| 82.50 | 0.00) 195.50 [—0.09) 139.30 | 0.27] 73.08 | 0.02 81.75| 0.27] 54.20| 0.2 40.59
7.0 | 60.54 |—0.04f 187.30 {—0.19| 106.00 | 0.17| 93.37 | 0.00] s2.50 | 0.17] 57.04 [ 0.1 44.38
9.0 | 45.58 ~0.09f 165.60 |—0.29] 74.08 | 0.12] 102.88 [—0.08 80.55 | 0.07| 60.31| 0.0 45.58
12.0| 33.74 |~0.141 139.30 |—0.39| 43.15| 0.07| 107.54 |—0.18| 72.75 | 0.00] 60.54 |— 0.1 44.27
- 16.0 | 25,55 |—0.19/ 109.80 (—0.4% 19.29 | 0.02[ 110.00 |—0.28 63.08 |—0.08| 60.42|—.0.% 40.53 _

20.0} 20.14 |-0.24) 8§2.80 |-0.54 10.8¢| 0.00| 111.12 |~0.38 51.55 (—0.13 59.40 [—0.3| 36.51| ._pscm a=40 cm
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(a1)

a=1.5cm a=2.5cm @=3,5 cm. Z=5cm a=7cm a=9 cm a=12 cm a=17 cm
AN WU | X | WU |\ oY | | oY | wU | ¥ | wU | Y | WU [ yY | wiU | wY | wu
1.972 1 0.0392 | 1.944 | 0.0610] 2.081 | 0.057 | 2.005 ] 0.051 1.857 | 0.101°| 1.992 | 0.102 | 1.836{ 0.147 | 1.678| 0.239
1.73110.1432 [ 1.771 | 0.1090{ 1.936 | 6.089 | 1.787 | 0.006 | 1.598 0.142 | 1.707 | 0.188| 1.546 | 0.233| 1.329 | 0.266
1.490 1 0.2481 [ 1.597 | 0.1650] 1.792 | 0,128 | 1.569| 0.201 | 1.540 | 0.219 | 1.423 0.3157 1.255( 0.330 | 0.679| 0.518
1.249 1 0.8580 | 1.432 | 0.2530] 1.647 | 0.156| 1.35L | 0.201 | 1.281 0.310 | 1,137 | 0.451| 0.967 | 0.522 1 0.630 | 0.708
1.009 | 0.5110 | 1.076 | 0.46801 1.525 | 0.202 | 1.133 0.420 | 1.222 | 0.379| 0.986 | 0.504 | -0.67 0.708 | 0.420 | 0.853
0.769 | 0.6560 [ 0.720 | 0.6760, 1.358 | 0.271 | 0.916-| 0.550 | 1.064 | 0.460 0.854 | 0.586 ) 0.387 ( 0.832| 0.220 | 0.913
0.528 | 0.8310 | 0.382 | 0.9350| 1.213 | 0.347 | 0.607 | 0.635 | 0.905 | 0.561 0.712 1 0.674 ) 0.097 | 0.980 | 0.C00 | 1.000
0.288 | 0.9610 [* 0.035 | 0.9980] 1.069 | 0.424| 0.479 . 0.838 | 0.746 | 0.657 | 0.569 | 0.729| 0.000 [ 1.000
0.048 ) 0.9950  0.000 | 1.0020| 0.925 | 0.558 | 0.262 [ 0.940 | 0.587 C.801 1 0.427 | 0.810
0.600 | 1.0000 0.313 | 0.9500f 0.780 | 0.658 | 0.044 | 0.991 | 0.428 0.896 | 0.285 | 0.801
0.192 1 0.9580 | 0.659 | 0.7240| 0.491 | 0.840 | ©.000| 1.000 | 0.270 | 0.942 0.142 | 0.974| |
0.433 | 0.8470 | 1.007 | 9.50601 0.347 | 0.926 | 0.174 | 0.0756 | 0.111 0.997 | 0.000 )] 1.000
0.673 | 0.7120 | 1.353 | 0.20401 0.202 | 0.963 | 0.342| 0.882 | 0.000 1.000 | 0.142} 0.972
0.914 | 0.5620  1.701 | 0.1320| 0.058 | 0.990 | 0.610| 0.765| 0-048 | 0.908 | 0 285 0.889
1.153 [ 0.4230 | 1.875 | 0.0740| 0.000 | 1.000 | 0.828 | . 0.625 | 0.206 0.982 | 0.427 | 0.801
1.394,0.8040 | 2.048 | 0.0375| 0.087 | 0.990 | 1.046 | 0.464 | 0.365| ©.896 | 0.569 | o0.713
1.634 | 0.1750 6.231 | 0.959 ) 1.264 | 0.343 | 0.524| 0.823| o0.712} 0.673
1.875 | 0.0720 0.376 | 0.909 | 1.482| 0.234 | 0.632| 0.702 | 0.854 | 0.575 a=%5cm a=40 cm
0.520 | 0.830 | 1.700 | 0.136 | 0.841| 0.588 | 0.996 | 0.492
0.664| 0.784| 1.917 | 0.078 | 1.000 | 0.489 | 1187 | 0.440 | /v | 7 Y | wo
0.809 | 0.648 1.158 | 0.406 | 1.428 | 0.307 4231 0.370 ] 0.854 | 0.572
0.953{ 0.536 1.317 | 0.834| 1.707 | 0.193 :1L_200 0.340 | 0.392] 0.770
1.098 | 0.454 1.476 1 0.241 | 1.992} 0.091 | g g78 0.436 ] 0.161| 0.911
1.2421 0.356 1.635 | 0.164° 0.755 | 0.688 | 0.000 | 1.000
1.387 | 0.291 1.793 | 0.108 0.533 | 0.768
0.311 ] 0.820
1.532 | 0.213 0.133 | 0.992
1.876 | 0.166 0.000 | 0.992
1.821 | 0.128
1.965 | 0.089
2.109 | 0.044
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Po=4.67 ton,

A R gEraEe v,
I5E Po, Pa b5 X, ¢, x, 0, o, 8 OIEsH—6 LRI TH5.

Pap=5.4ton

=6
4 F® FE | B R B f&

X (mm) # (mm/ton) | %. (mm) ¢ (mm/ton)
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BRI B TR T IR B TR 5 D DESITHT 5 B

V. BFEHREOmRERE
AK€ S ORI Y R T E koW T 5,
. BIERBRE o0=250 ke/om® (bt Sem)
| TRHBUBFRLE - =23 ke/en®
LB BRI 7a=45 kgfom?
RO RIEIRE 00=300 ke/om, (FRbHBAHCIEE)
B EAFFIOZIEBE rn=30kg/cm® (7 MAHCIED)
SR 0 DR LTEARNC B EOZERE o0 AR CEL bhs %@.&1"6.
. o0 =a sin?@+ops cos? 8 '
A M ERET B OBIEfRNE =50 ke/cm? ©
F b HOMRLEREBIITREE & KRR U TS 20T & DI BT
Db AR 241 LC, SR RRiko MR S FRIE R BT T & M 2R 5 2 37
ERTmnis. ‘

&7
No.l1 | No.2 No.3 No.4 No.5 | No.6
Bl | 25500 23100 - | = 23100 25500 | 25500 52500
B M B Bf| 30600 | 83660 30500 61600 38250 ). 16200
BB E| 200 22450 33462 85560 | 40800 |f(7=ecn)
(kg) | ®o- P3| 26000 26400 24000 28750 27250 48000
Bl | 26950 26950 26950 29750 29750 57750
w M B G| 15640 | 15640 15640 23460  {23460(17250)|y 16200
BBy E| 20000 22450 33462 35569 40800 | f(5 =)
(kg) 1—» ML 29000, 28200 23500 21000 19500 31900
Bobisi (ke)| 16640 | 15640 15640 21000° .| 17250 16200

{H1L.ERD No.5 Ok OB SRR ORIC s W CIRENo 17250ke 45l n:ﬁmiﬁma_;y%zm-f%
2 eEROHRIBEHEE L oT, SO 23460 ke 7z aﬁ’attﬁaﬂ&ér BoELT ORI R ﬁﬁiﬁﬁt
THB. KAw IBELL SO F I T HEM B & vaﬁomﬁﬁomr&;?r »- BERFEREEIC O
CRAPERDD 50 TER LT V.

VI. ;gg%oj;%w&’ﬁé LT OkEk

BED IV 510 V G~ 7 80RE 51 L C AT O & B HUE5—8 [Tl 6% %.

B) o FHLOBYRfIE 2 TR €S OC S0kgfem® i 1 EICH T2 0Th B0, 2 MitHr b
Bl e 2 (LA TR by,
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LR OBFOZE OB oS

#-8
No.1 No.2 - No.3 No.4 ", i No.5 No.6
@ p 0.980 | I| 0.970 1 11| 0.676| V' | 0.596 [ VI| 0.845 [ Iv| 0.864 | It
(2) @ 0.65¢ {III| 0.725| I| 0.556 | V | 0.279 | vI| 0.604 | IT | 0.640 | IV -
@3 | 0.907 | IV| 0.922 | ¥IT| 0.864 | V | 0.663| VI 0.932{ 1I-| 0.939 | 1
4 g | — 0.513 | III| 0.714 | II | 0.414 |V | 0,748 | I | 0.436 | 1V
(5) Ba —_ 0.771 | IV| 0.905 11 | 0.831 |V | 0.863| I | 0.842 | 11T
(6) { ¥me | 0.100|V | 0.071 | II.| 0.083[1v | 0.082 [1r | o0.18 | vI| o0.ce2| I
@ | ome | —. 0.059 | 111 0,076 {IV] 0.080 | V | 0.000 | T | 0.047{ 1
(8) | oms | 0190 [III| 0.137 | I | 0.493) V | 2.240 [ VI| 0.165 [IT | 0.404 | IV
(9) | oms —_ 0.106 | I | 0.238 |IV| 0.630 | V | 0.065| 1| ©.152 | II

(10) Pre 14000 | I 6000 | IT 2000 | IV| 2000 ) 1V '20_00 IV | 4000} 111

(11) 7 0,903 I} 0.320 [II | 0.191'| 1V} 0.160-| V.|. 0.137.| V1| 0.286 | 101"

1z & 18 i 13 59 . B o

(13) &t .2 4 9 1 19 p
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@, A= R

=P (AF)  oma=-10 (B F)

o =2 (AT oma=ER (B )

Pre=A %UJ’F«*%HH%W)EWUISEB’ZI:%H DI (ke)

BEOUREEH: 7= Pm
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WTOfBE 5 HWrbT5 e, TOEFSE No.1, No.6, No.2, No.3 No.5,. No.4 Ofich 5.
(23 HEMmERE LTOnE . :

% OEF S No.l, No.6, No.2, No.5, No.3, No.4 ¢[5{Liz% &\ SHULEBRoN Th5. HL.
No.1, No.6, No.2 BRAE M, ZRINFHbHNEETHS.

ko (1), (2] kD§5e No.l HFHEHERL-IWCIZY, Jax Nob 510 No.2 ThH b, kix
No.5 # kU No.3 €51, No.d IEPRITHS &\~ SRS 1ES. ' '

L2 LRHEBO T B2 5 B R O L 7 2 < & i RISARTTEE R DA BA B &, Tk =~
EFLERACEETRE L0 ThH Y, BIOREEICT 2 < VP2 S 2R oM CLS b 0
ThB. ' , .

RITRLEFTS LHBESN S No.l B2 S EIRILICH A + OEEHBIERANICEEL TR Y 5. No.2
FFIC s OERERITRBET S h b 0TE: B, ’

VI No.l IREFIEEDF BNOGREE
€13 R PEERICEE DHL F OER ,'
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THB.

S g ixHEL F OFFARIZ LT3 &

&z, £oC (S,(e) Xxb
b33

Zfi5.

[

LEE () NrRom .

AN A

Z=sn b OEFITRE (cm®)

E=3L F ORHRR (2.1x100 kg/cm?)

o= KM CBIAEE  (kg/cm®)

M=#Hnr b+ OEEN « CH3 5100 e~ 2~ b (kgfem)
Q=31 FDEEN © REFBEH (ke)

‘g=F W+ ORE X b G DEBREAYTS)  (kgfem)

Y=H N O & KB BRAR (cm)
TR, HEEhSOmES X

J Oy 3 ~(a)
M _dQ _ ... oy
E[%’T__.q .................... N )
Q= _é[ Z;J’a ........................ (d)

BABE

q-:-—day .............-_.....'..........-...'..........(e)

El= d y_ = ——aaey

ng: + I‘I_y 0 e e eensenteeenes 0.
_.4/_(1"3__ ........ .................. s iren . 7‘
a 157 )
Zsy R0 (SR e sereeeeen(8)

<o (8) :K?)‘-?'-‘ rk Qﬁ?kliﬁi'xﬁ'%é&b‘ii&f}/ﬂ“ﬂfif; %.

s} (8) D B

y=(xcosh ex+8sinh ax)cos ax+(ycosh ax-+4-3sin h.ax)sin ax - i (9) -
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Eﬁ%ﬂf]ﬂiﬁtﬁfiﬁﬁh‘%’}?m@éﬁﬁﬁt CETCING b ORI SRR

IZCh2 0%, T2k a, 8, 7, b RS &G‘?)%

FiE (9 xROMCEREND.
y=(acosh E+,Bsxnhf)cos E+(fy cosh £4-8sinh E)smE seevenenenss(11)
WA ¥ 5%y B LT AEE BIBICIE ¥ !t,/_bi@zm( i s, - ,
y=d.cosh.§_cosf+85jnhf SINE -eeeenr '..'....'...‘.....‘..I'.....(-l?‘,)

SE-31 TREBHN ik, BIOKHFED.  WHRCERFELCLEH 4 rOHOE 1 REOR L b
THHEL, B EIUEMSH LR RRomIES &, T ;b\ﬁﬁi_ﬂ*z)zﬁM{ﬁ& ym Bk
T yoy BROIL H£2 RS,

Ya1={0tm cosh €+ Bu sin h E)cos E4(ymcosh & 5,.;sin' h .‘g‘)sinE.------.. ....... (18)
Fna—Clua Cosh E cos f"‘anz sinh E sin E ........................................ FOTTPPSN (]_4) ‘

HL (18) K& XV (14) RNiosT 5 & BEFCIxZomtbT<scds. Aﬂaﬁ‘ lvﬁﬁﬂ)%ﬂzﬂ:
SR TITH on, e LFhIE (7) RO (@) IETAER

a’“‘V d?}‘" "2=§/ ZEE?{'L ................................. (15)

RCHLTREC, fEo TR s LUBHISELT

. . E=amv (M), E=aux (5H)
LELTRETHS.9 Lo LIEHORS Lo=Rold F—o § 2Fvc#b u‘c‘xz,‘ DTHB.

() HRILMETELFIBRER  Ho P OBRAEE LCEL bh B0, # r ORBERE TS
B rHrk omﬁﬁm&fé%%o FHIOPE TS DD, OMHOREEMeT 2aMXEEE 52 Lo C,
TOMBEERT 2BESR, GOMEMETSICLL 5.

D OFRERE 0SS '
Z OYBOBRERE

() x=0 T =0 My Lm0

e —_ - dym = I
A(u‘) =0 T —Hn =0

O Bl FOEY 1 kHOE da, TRIZIETS 1% T waa,';o—«wnm

an=, [T, o ’2’2’?’5 LEETHS, .
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oA BB OWOE
(ili) x=buy,x=—=bna 2B\ C %;L;.i:;_’

(iv) x=bny,x=—bny W3\ vT E20L ‘Fy'“ = (52;"

(V) x=ba IRBVT Qu=pn Tibt ﬂ({g=—_§;_ )

(1) wm by ICVT Quampr T -‘-‘;y?"ﬁ_=—!§,_ R
ciHEbSha. _
2) &r rOFHEBEOSE.
= OME DB
@ 1) et
() *=0 12T Mu=0 B LI
(i) 1) k:ﬁ]]_:
(v) D RRC
@ DAL
‘) D ERC.
CCHELSRD. ‘
EL EREREHRC S TR, B 5 LUBBIOEE b L0t 26 ORDICEE n RH O Y Mokl
BHOE LT bugs 2bm ZLIDTHL LTS 5. ‘
(3) BREEEBETSHL FOBALRORE

4 &ny
. yp=—2
N + Qg
Cm
V= —aBl
s de, -

Om=Pntmis Bm=PnBn, Ym=Pneoyms S =P
. One=Protnzs Sna=1n Sns
LERECLE 5. '
1) #n b+ OFPRERORE OfF
ZDEEOBRIERKOUL 42 615, .
Pn1=0lm cosh Em €0 En+ 8 sinh Ey; sin &y }

- (17)

Ynz=0tpz cosh &,y cos Eng+Sas smh Enz sm Ena )
[ L_ ans 5n1. ana, 8na I (16) ;&l:'C-#-k Bﬂ"b%l\- LT

7) ERECE I I 2Loc#ibT <& Ths.
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- RELREEE TR ST B K BRI [ 500 ORISR T H IRt

Em=amZ="yntnx, En=dunt - ) } - (18)
EE"‘jx=b.., =tn1, , Efnz] =bng =lyg
EFhiE __wm N -—ﬁ.nl s —t;ng M _Enp Roml 42 0%,
am = -——{(smh tne Cosh fuo-F-sin fn: COS Inz)(Sinh Zuy €OS Iy~ cosh &y sin £ny)

+ 2o (sinh?® £z +sin® frg)cosh fny cos &y
+'Yn’(SiIlh Iz cosh fns—sin £z cos i,.z)(sinh Zm COS tm—cosh 2,3 sin tnl)}
................ SN 9

Bu =_%:',—l_{——(sinh Zx2 cosh fup+sin fny Cos £uz)(sinhim €8 fny—cosh im sin_ n1)

+2yn(sinh? fys+sin®fne)sinh &y sin fuy +v2(sinh f:2 cosh Zns)
- —8in s cos fas) (sinh’ £ COB i +COSHL o SIN Y Jeeemesesernseens 20

Oy =— '7"[."" {(s nh fus cos tna—cosh Zu2 sin tns) (sinh Zny cosh £, —sin £n cos

+2vyn cosht; cos l‘nq(<1nh” tay +sin? £y1)
+74*(Sinh #nz €08 fuz +CoSh £ne SIn fna) (sinh 2y, cosh Im+sin tn cos )}

By = — 2L "”;J’" {(sinh #uz COS f22+CO3h fns £iR Ena)(inh sy COSH g —SIn fiy COS Fuy)

- +2¢, sinh t,,g sinfye{sinh? tm+sm3tn1)
—3(sinh s cos t”24-cosh tra 5in e )(sinh £n; cosh #y+sin £ cos fa)}
' e reeeestens et e sranes ©2)
Iy=(sinh f:2 cosh fur+sin tus COS fug)(sinh? £y +sin® £,)
+rya(sinh? Lug+sin? £rs) (smh tn1 coSh £y -8in 2ny cOS EpyYeerr a0 (23)
(2) ﬂf!‘f FOFHE oA Ok '
COWE OFXRKOI HA BAB.
Im=(Am cosh Eur+Bm sinh Em)cos En B cosh E,,, sin Em
Vna==na COSh £y COS Eng4-8ng sinh Eno sin £ny } E

&R ang, Bny, ane, Ong 1 (16) ﬂL-'C-g' -2 Eibz:f;ﬁiﬂ- L<
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