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P —E L HZ b5 bIE, LR EIbe

V= f(ZgZy 2g,u>dx+c

=2g(y-—’ux>+c LT LR LT RS L PR RL L L LR LR PR (IV.__.II) 1ot
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L, WE 2=0 DL X y=0 ThHoh b, AR V=0 L7eBDT c=0 Thb, LT
ERX (V1D &

Vm2G(J—E)  veeermrrrmmm ettt (N—12)
Lisho ThbbMEOETEEX, FMEROBY y=r(2) LBEOEMERABICOLEEKTS
Triih, FECHMCHELS 5o LOALIOHERRE VT e4 KELNK—FE L AR LTH3
KENRHBDT, ZOREXRNTHILENELLDTHOFLBN L TH B,

WE, BE, FTEAXADOAR, ROVCRHERPKRE S b 5BYUATESD Y EEIIKE
BN LEMEDCERTEENKLLSZ LIZHHOETH D, LR TINEROHEThbbLHE
Moo L R AN BHA —MEETHBMR y=r(2) »EAMR— TELhE L 0r D, HED
ETBB R y=r2) BERORTELONBbDETH, LhbEE Ak

A= J':qo(x) dx

d’y
@ d 2
=J'02/41T<xg%—>2dx
1 (I3 —u?)?
. ieiem G

l(lz——-uz)(_;__—x) dx  cerereriieenens (N—13)

h

1+| 5 + S

{l a (l”—h’)\/(l”—u”){%(l’—h”)—(-%——x)zﬂ
Thihrb, BEBIV ETHXEORAEY ERAOBRARTCE T I/u=11.010, A=1.0 DBFD
BUEHHE AT 2, ThUANOBE CREAE L VX 5, TR FHIIMEEOETRIRE #12—
EeAE LTIV, RECFEHIN TV ABEIHERH TR AT Y VI AD THEDT, LOH
BRREII0.003 TH Y, TOBEOEMTEARII I IREIPHIELRELT, BiHE
HETHE, ZoHERIE (N—4) DLEh THb,
N—4% A o ¥ f 3 #H d=1

x 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

y 0.0468 | 0.2026 | 0.3251 | 0.4369 | 0.5415 | 0.6404 | 0.7338 | 0.8214 | 0.9019 | 0.9716 | 1.0080
A 0.000 | 0.023 | 0.026 | 0.029 | 0.030 |0.032 |0.034 |0.036 {0.039 | 0.045 | O0.157
e 1.000 | 1.023 | 1.026 | 1.029 | 1.030 |1.032 |1.035 |1.037 | 1.040 | 1.046 | 1.170

CORMBIEDOERID et XA DL, b THXAHETIENH S5, * 10.1~0.9 D
BT EA Y EUNCE LV EZbNRS, Lt THROREIRUEDOSL LD L#EL bR b,
Th@z, WMEADHSFSBRAOBACIFR L VHHCEBRSOEENRDOND L LD, L
D LMEORRMCIBENETPO L E, TOBBEBRRENA-ETHD LW RERE - TV 52,
RLUTEBORBBWTIIMAIL S S D THA 5 I MEDZ A D EREAERC OV TR LA
IR ERCIAE -~ ATV VA DBEYACTWAD CIRENSHLYETH L% 02D
HERIHR, BLAL—ELARLTHIINVWTHAH ), BREELOFRETZEDERIC KT HIE
F—TLAEL BNOThHbB, ZENBEOEFEHIC OV TER L SR LhuE—FD &
WHILRE 8. 1 mm, B 1 6 mm R LO/NYEE, RIE L 2mm, WHRTISE, ME190g X
5 20.161m, FEIAAI5°55, FETH0.022— Db & CHEDETENFARLYHE LR &K
BHANZ R E, ThbLEAFROREINR I L REOETHO MBS it AT
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BRI RL, BEYREREDO LBXE» OHIREB IR D &, MBI ligEs L BN 51
HOBWPCEFEIIAE L, HEOHIM & MIER O R CEMBPRE CRETEIINIE 70D
1IE—E T, FRXAMTRFOCHBEROHRIE & - THOETEIIXHE L, X LB CHE, Ti
TOHOERBBEY T LT 5, £ 2 TEEIREROBMATOLRM L LTER, TR
2 BB L DDOWEOETEE X MR ERFEOHTI L HEL X JE LfRTkE(IV—5)
1, 2080 Thb, B OETEELVHARC Y » THEDOEMEMARLEH L2 0% D
EE?O

N-5% (1)
h 0.1 W/qd 0.50 I/u 1.003 d 3.000 mm
% (mm) 300 600 900 1200 1500 1800 2160 2400 2700
v (cm/sec) 109.88 | 143.80 | 176.29 181.03 196. 42 200. 99 200. 08 192. 44 181.73
12 0.040 0.036 0.032 0.035 0.043 0.045 0.049 0. 055 0. 057
V—-5% (2)

h 0.2 W/qd 1.887 Il/u 1.010 d 3.000 mm

% (mm) 300 600 900 1200 1500 1800 2100 { 2400 2700

v(cm/sec)| 186.78 | 227.26 | 258.45 280. 37 298.20 307.83 310.27 309. 60 303. 56
2 0. 059 0. 050 0. 045 0. 040 0. 043 0.048 0. 059 0. 066 0.073

CORREPOHD LS ZEORE LARRBEOETEHAROELL LR LT 5, T -BIEEER
R (BITEFRED BUROZ L bERE, MEANIVE EEBRETV MO ThEL R
> T\ Bo ERBEDEMBHARH IFRCRKEN S X 2WEAOME Tich b X Mdhaif
EBWTRHEE-ELTE LD THEORE D BKERBERTEVWBARIBOI 23D EEbh b, L
Tt o THBEADOETEERWEOETHSBRARAL 5 L 2RIV EHTE S,

i FMEEMCLZERON

MEAOWMMHCHET S LEL DN LENHEOELNPROVWTRE 2EL SV THRLLL S
WEAOBE y=f(2) #BA0HBazkRX (V—14) TE2 bh 3,

avy
p=EvL_d£’_ﬁ ................................................................................. (N—14)
© @7
FRAOHMBOETEED 2F (v®) XHID L 5 CELIT 02=2g(y—ux) LEXLRDMD,
Rz 2B
d’y
p=2W(ymﬂx)_i‘_’:T3 ..................................................................... (V—15)
(+(@))
ERIVHERTCIDZEOLNIGE W, FELAD ¥ BEAKRE LB LR »TRERY,
HOBFERALIVPZI VB ERLED LV Do ERAPOREETHSBHMBROBS L EA T,
d’y
dx?
RS Y
@)
R EATRIROMET Ibb, COMKER 0 OYH L HFTrD, WESAKEVWEE 01
XD, FRBRERAAIVEEARNIIARLILIHPAOHETHLLAOTHENKE L, R
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HAREIGERELT PIXRKELhD, T2 THEMN 0 LA INEBEOEFTHER L 5ELN
HAREROGHACRMEHE L CHNE, TofEFfitks (N—6) 1, 2, 3, 408Y THb,

V—-6% (1)
B 0.10 }u 1.003 d=1

x 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

y 0. 0339 0.0515 0. 0660 0.0784 0. 0892 0.0983 0.1057 0.1112 0.1134
v2/2g | 0.0336 0. 0509 0. 0651 0.0772 0.0877 0. 0965 0.1036 0.1088 0.1107
1/p 0. 6699 0. 2899 0.1958 0.1612 0.1525 0. 1627 0. 1998 0.3001 0.7115
P/W 0. 0450 0. 0295 0. 0255 0. 0249 0. 0267 0.0314 0.0414 0. 0653 0.1575

V—-6% (2)
B 010 I/u 1.010 d=1
x 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
y 0.0545 | 0.0782 | 0.0961 | 0.1104 | 0.1216 | 0.1300 | 0.1353 | 0.1370 | 0.1329

vi/2¢ 0. 0542 0.0776 0. 0952 0.1092 0.1201 0.1282 0.1332 0.1346 0. 1302
1/p 1.1026 0.5097 0. 3507 0.2924 0.2780 0.2973 0.3634 0.5414 1.2231
P/W 0.1195 0.0791 0. 0668 0. 0638 0. 0668 0.0762 0. 0968 0. 1457 0.3185

V—-6% (3)
B 0.20 I/u 1.003 d=1

x 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

y 0.0448 0. 0727 0. 0972 0.1197 0.1403 0.1594 0.1768 0.1920 0.2038
v?/2g 0. 0445 0.0721 0. 0963 0.1185 0.1388 0.1576 0.1747 0.1896 0.2011
1/p 0. 6250 0. 2836 0.1924 0.1591 0.1516 0.1621 0. 2002 0.3037 0. 7052
P/W 0. 0556 0. 0409 0.0371 0.0377 0.0421 0.0511 0. 0699 0.1151 0. 2836

V—6% (4)
kR 0.20 I/u 1.010 d=1
x 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
y 0. 0667 0. 1005 0.1285 0. 1526 0.1737 0.1918 0.2069 0.2181 0.2234

v?/2g 0. 0664 0. 0999 0.1276 0. 1514 0.1722 0.1900 0.2049 0. 2157 0. 2207
1/p 1.1075 0. 4856 0. 3380 0. 2846 0. 2726 0.2942 0.3628 0.5478 1. 2640
P/W 0. 1470 0. 0970 0. 0863 0. 0862 0. 0939 0.1118 0. 1487 0. 2363 0.5579

COBEFHICTERCEBACHC O TO SR~ =7 Y v 7 A D ORBEOEFFRGIEI 2=0.003
BRI, oW ERETRTY 2 OARFEFFEITEIRC DL Uit Lt THED X 5 i
HOEFPRLOETEMRRRILT L —E TR, ETELTHLDOTHD, FETEER
ﬁuﬁ¢ﬁ%a01m5®f%%mm:@§©ﬁ%;oﬁmﬁkﬁéﬁbfva%@a%iflmo
L2 LZO#ERNBHS X5 CEROTH LB\ TR o #2386 < Lichl » TEr iR
FEEIPICTDRELOTTIRE {, BHEAZHFRBIES L Lies - TROIDE 7 b FH
RRATCR TR/ e b, DRI UM TN LTS a T CEBR AR B ot il 3 K
LD TROUNOEAREEZRTHACH 5, FEER, AR OBIMCHE - T, HEOETHEE,
FEBS MR OB Z DR LITB ML, ZOWMMIAROKEL Y SRELOWINT X
SHEBOHPREVEE DR,
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OB B R R B IR A HE A £ 2 LR FI R A IV, % AR
FECE—E L B LT B DT, EROFENT LR 2 % b b RHE—QR k0.2, FRHE-L1010,
L L 887- —DHAC OV THBRER» LER U TR L 5o T THEETAB MR 2 HM R &
TR (N—T) D) Tho

V—-7%
J:ERE oy FEMEES  Ay:iye~y d:3,000mm
x (mm) 300 600 900 1200 1500 1800 2100 2400 2700
y (mm) | 184.70 | 295.50 | 379.85| 454.80 | 518.20| 571.85| 618.75| 649.45| 666.25
Yo (mm) | 199.97 | 301.57 | 385.47 | 457.93 | 521.08 | 575.48| 620.56| 654.20| 671.14
Ay/9.(%) 2.64 2.01 1.46 0.68 0.55 0.63 0.29 0.73 0.73

ZOFR LY ANE, WEAOUIHHE EHMEREB AL 2L LS SO ERB AR & 1352/ i
2T TR LIS D LR T XV Th5 5o Lichi> THBOETEL bh b L L HiET
Ez2bn3v, $IOGL2hoTHELNZHELTCADLKkE (N—8) 0B TH%,

V—83%
kR 0.2 W/gd 1.887 I/u 1.010 d 3,000mm
x (mm) | 300 600 900 1200 J 1500 j 1800 ] 2100 ] 2400 } 2700
y (mm) |[184.70 [295.50 [379.85 | 454.80 |518.20 |571.85 |618.75 |649.45 | 666.25
r 0.059 | 0.050 | 0.045 | 0.040 | 0.043 | 0.048 | 0.059 | 0.066 | 0.073
v(cm/sec) [186.78 [227.26 |258.45 | 280.37 | 298.20 | 307.83 |310.27 | 309.60 | 303.56
1/p 0.00037| 0.00016] 0.00011 0. 00010 0. 00009, 0. 00010 3. 00013 0. 00018, 0. 00042
P/W 0.1307 | 0.0854 | 0.0763 | 0.0762| 0.0852| 0.0948 | 0.1267 | 0.1790 | 0.3959

COHRIVHEB LI, KEBROBHAKKVTE, MEEFCISELN (P) BWEAC X »
TEBRDHBIRK0.AW Th b, BHIFNBERCBT 5RAERIDORETIHELOME, i
HLXHPRCTHEND S & ¥ OWEEMC X HE0EH0.085W TH D,

ili  E A OB

(@ WMEACE DT IZEE

MENPER EEZET LT 2B 50MEETRIFMRCYET L L TRB 2T L, K
M (N—2) eFTk3k, MEACKEITLIHORECSWTEZELTCLL L, HEACKIWT
WMEOEMC L » TERIERTHNNEIW,:, PRIV R THY, ¥zt 2R T, TaD
RIDBECTHANEOHE MR bITThH D, LichisT, WE W OFEFR L - TENTH
KETIEONETDONTIE Wsy P BIXUR Thidhb, V-2
INB3NDET G HHER CRERA LB CER:D L
E2bhbo

WE, BHUENERCRT LI L SHBNCHE W NWRCIER
LEBARHE W BWEELTO A8 THL0 D, BENES
Lighh &5 fEETIEDH D728, ROFBRIRILOETTH b,

Wsiny==R

gu(pvz +P) ................................. ( IV__16)
LB EEOTHE00, WMEEFKIZELIPIZ0OLNS
DO TERIX
S PZSL COST  wrvverresrnsarsrantartinineneiiai, (N—1D
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Ligh, ThXbuix

/‘—(S‘;l(?s—rﬁ I e s s (V—18)
& Z)o
W ERHEOETEYAE 4% tang TRHEIE
£ 0 -1 1 O PP (V—19)
Lf:f)g - T
0=y - PPN (V—20)

T bIEEOBEEA 0 ILFHEETHHMBOTR ricE L v, bAVLIREFRUETCARFERS
V-3

TRDEINDo

e COBEDHOEREELTEZNER (N—3) DXk
%, BHG LHEW LREBETHIITTH %,

Lhdic, MENIEMTLIBECIPDL LIRDOEHEI T
BETTH D,

Wsiny=R

Zpu(Wceosy+P)  cooeeineiinnnnn (V—2D

RAFEETC L 2RO PRFEOETEE & FESOHE
OHEBERIZ X » TELTHH

FETHLEREThAOLLERERVEELD THL B YWEAOUBSOMELE o 23REL LY, 2D
HEBOETHEE VIVNEL T, ThERDOER p=o, v=0 AR L5 2B LOREBLIL-T

ETHhEREOR LD
Wsiny=xW cosy

/lgtan T eeeresseneenaes

tieh, ~BRCWEOETEHEMRLIED TIIWHECS X
SIEHELTCRHADERE2D LIS LB 51D

7‘;0 ...............................

Thh, WEOETERAINEAOHBOUTBALY b/HEW

DT, ZOBEDOHOIERRE 2N HEIRK (N—4) oeksh &

b

WERBENAREDOTR ELENF L CW5BEORNGYEH,
KFED 250 Gy, Gu CifE+hid

szccos(r.__ﬁ) .................................... (N——ZS)
Gr=GSiN(7—0) --ereremreerrmmmaineninninianes (N—26)
Thb, ¥l G I
sz_(;%z_'l'_}_) ....................................................................................... (N—27)
ThHoHML Gy, Gr BERER
GV=(WCOS;‘+P)EO§(%7;%0—) ..................................................................... (V—28)
Cr=(Wcosy+P)SU =0 s (V—29

cosf
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Lieh, Gy XBEEEEFEN, Ga WREKEHE~BEIRALTHBE YT, £ THIE
HI7e B A ORMEROIF & BINFNEMERLDEB & % BT 51, #HTA2L5K GrllEbd

T¢§&@T&6@f0y&FV&%&&LT&%&J%T&65OGV%IVT%Ltﬁ%Hi
Gy_ PYCOSCT—0) e et -
Gre e RS -

Thh, ThEDTELTHRE S,

2 Off SF EMROEA RS 0, HEAOHBOTRA 7, ¥ LOHROMC L HELN P
ZX ) BEEINEOT, KiCohBOBICONTERERE L Th b,

WHEOETERER F X ERARNR LA L i —RBEBHEOEFRC X » THERTWL O L E
2R TV, LrLEROER (iR » 565X T XML, MRy, FHTFHcs T
K A R EEHEETEY L - CEELTWB0T, CF i3 cosgph Rz ¥, Tibb 85K

%v&aﬁakam&—%fu%i@iﬁ@%ﬁ#Bo&aanﬁiﬁWETEktkao

DERHMERDOMBOYIRA 7 XEREOHEETHBF B OREME, A TS, XMoo
THRARTHD, WENXHTRCH > THiR/DERY, BMEORELTHOHEMTA2HE L 505,
—Jt5 cosT BFAT b b =0 DREACKNT oF pfkrins k5 icBbnsn S0
o THEINDOTHILREHEYT - Ta b,

EHLEMEOEMC LDEONPIARH LA L S C LT ARGE T AR E L, ZMbRL %S
AR TRNE D BETHEXAEFTHRACHL, THXAMELS W TRAERY L2 X5 BE
fLamndoT, OF REMTHCETALES L% L bhbo UEOEHLD oF REHITFH
EEWTRAER L D2 EL 5050, REREROBHNTRAELFRDTRKOEFOEROBE
CDOWTHEFARE L TR X 5, ToRirkE (N—9) &Hd,

1, W ST DU TH A L b 0RO Bo

V—-9%
h 0.2 W/qd 1.887 I/u 1.010 d 3000 mm

% (mm) 300 600 900 1200 1500 1800 2100 2400 2700

y (mm) | 185.20 | 296.85 | 379.85 | 454.80 518. 20 571.85 618.75 649. 45 666. 25
tany 0.385 0.304 0. 259 0.225 0.196 0.166 0.133 0.088 0. 007
tang 0. 059 0.050 0.045 0. 040 0.043 0.048 0. 059 0. 066 0.073
P/W 0.1307; 0.0854] 0.0763] 0.0762 0. 0852 0.0948 0. 1267 0.1790 0. 3959
Gv/W 1.0158] 1.0129) 1.0226| 1.0357 1. 0552 1. 0746 1.1171 1.1796 1. 3965

Ga/W 0.3235 0.2525] 0.2173{ 0.1888 0. 1609 0. 1288 0. 0814 0.0240 0. 0937

COPEF MRS DR THHL L5 RIBEOEFBEHRE OB ORE S OB OTIMA Y
%,ﬁﬁ%ﬁmiéﬁbﬁP@Emm&Lf¢émm6,%Koﬁm&a&gr,PmiRShfm
T, XEEBHLTPEHENEFTAR LI s THRACKERD, T2R/MER, BELNTPIE
KIEZFRDTHEHOMEW L TRAELRD T, FEROBAATHERELFL TS LEbh5%
BEE LT, BHEONIOBELOELTFDLTW5, HBBNENCREINERY THTHEAD
B, ThbbIHPRBIZBTEFHEONE BB L OER R LT 5,

i, BEYKEFACBRERLDA LT Ge X LB AMETRATSH Y, FEAOBBOYIR
OB Uttt o TRACHL LTV B, Lo LZ OIREAK 0.3W THY, ZEHRBisy
Tizf 0. 16W TH - THEKN LI d DTH 5,
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Lichd » THIE M DT D A2h LRI EETIF MBI FARWEROBMS X Y $ £/ NFhikc
NEBETHETHD,

(b) FEDOEMCHS RROEHC X HHE

HEEORMERCK TRCEATINAREAOWHCRIETEECOWTHIR LY, WMEOE
e fE s MEME OB L TROBBOBEL, FRRIDEILK X 5MUETH i ¥ ORE24EL,
TOREBLY > THESEOUHNEEL S ITHZ LIIURELONEDT, ZOREBICHOWTEEL
THE 5, v

MEN LML ELENT, BLErET LRDLREFLELRWEON IOBEL ST T, £DAN
CHIGT 58 NIEN L HEAOMNBELB LA L T58, OB LTRIZOBY N (REE) &
- THEAREORBH» AR ORBRVCES > L L, F-ABCEEREDDEAFBEOREINL
AR DRNICES S T 570D, ROMBEMENED TOERMEE TS, LR Tih bR
POLDCHENETTHHAORMERI N LOBHMAEL RVRE THERMCHE IR B I%E
NEMEAOMBE LY EAFCMTE 2 LxSREL BN,

WERE(V—5) BV CTEAREOTEDOEESR Clx, yo) MWEFHEWOEES 57T Cny

V-5K (%, ypy), FLFE W BBEIENCERALELL XCH
—d U< Dalx, yse) CEMLI-dDEFTHE, FEW N
[ Coy 720 Cse ¥ TRTHLH E XEFTHE W HERD
i, . ey BEHCBEL LT L E L RTRERORETH S,
4 ’“/// o T b REOBHOBCET 5= 3 A F % Eu &
> : OPUBHCET S =FAF~% E, LT hid
. o E=FE,+E; «-ocorevvimermmniiinnnn (N—3D
o Thdo L1BI EIL W-CCst ThHHND
. X Ey+E,=W-CpyCo:
h | = =W (st py) wwreeeeeereeseenes (N—32)
Larbic
Eu,=q {io: (¥pys — Yo )dx+ ZZ (Yppa __yOZ)Ax] ................................................ (V—33)
L e R LG Yeotbs (L R nn—— =30
el & g=HORNER
A=F DO R
E=FROHERE
I b THENT2HIREHESTE - THXAMNDO DX ThEZN L, I £ T 5,

Topr, Tope : FEERCKTS 1, 1 o E AREEORE,

Tor, Tox :RAEDEBRCEITS L, L HHE EATHER,

4l, 4, CERS b, I O EX
M2RLY Ew, E ¥RDDHEDNTERIE, LEBEHRBRORLD yoy BiRDB NI THD
2, Ew, Eo &b yoy DEPTH » THIOFBEREML T LRIARTHETH S, Lt - THEE
TR DMESDOME yoy X EBEHET DL, HBVIEEE A2 B OEHXHT L CHEERT yoy D
BEEERTLI1OREERRbRIEL bl LB EEARIORERTLIE R IR L@l
BHED, FRRABRNLERERRESZHOC 2 HERD D2, WIhEREROD X 5 /MR
RFRBEERCAHEATHCIIBENMEC O TNER L B b DT, WiEORHERTHE R Y FHET
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IO RETEHER L -7

W, g LAIUKE SORTREXARAHHEL W 2 F0E, TOW 2 W Lok f =w
KRB S REWC X BHEMERR LIS 12 L X 50 Z OMBEMTREE ERC KD
THVE AN TR T S OBIR D 3 EE CE R e MR A OB R RD B Z L VT E B Theb
b wW YT A HENBIFACAER LA DL LTOREAOMBEE XD LN TED, FC
TZIDOMEMEREwIZ DL 5L 2 DBK L TR Y 5,

WE, wAVNI VLIS ZERMEETC I 2EROLEH LI AHEIEAKE D LRI,
TWED 2 (BN —ERB AT yoy WA Z N3 2 L Th b Thbb, BETRINRORCH L
T Ysi—¥py DDREVZ EEEFWRT 200 W B—Ehhid, Ev+E BDRKEVZETED, b
2 Ew, E. 3HI2RTRDEINDND, TREFREDOWTEBEL TR I 5,

9, By BHRKEVT ¢ 3BRORERTHY —EHTHH0D, E, DK SHIIL
KD { } BAEREERTI V. Lende { } BiiReB Tl ACB i ACpyB & D37
BE2DETHhIER ADE LWl BCDCpy LOETTEDINEMD, ZhitmE ADCpB LHE
B AEDCB L DETHEB L OID, L2 AEDCB B REAWMREOEH THEMDOEERR,
HENEZ BHAUE—ETH B b, R ADCoyB pEk s s X 5 RfED » (LB % kb iud X
WZ LB WE W MNHEHARRSA3HEES ADCoy, BCoy i3k bWHEBCEL Y, Hl
MR L 2T L5 B b, HfE ADCoyB BB RICT D FEME + R EEN—ETHH 1D
x=l THBEV LB TR Bw BA L I HHEMOMER FRUGETH D L DRBo

DEW E THHMNFIR LD E 2NBRECR B A, ERBCIV—ETHLND

1 l2
ZOCTDzn —To )24l + lZo(an —Tog)dly
9=

pe
PR EIUL I VWbiFTh b, LB Ton, Top, To, Tos iLFHMFREFHEREM IR
LEDERBOMBRCKIT RN L EAHOBEORENTHLEND, ERE, BIOGR1LELD
T Toy, Tou 1Z—ETHBEDT E BN RKCBdE Top, Top DNEREZTHET IV
b Thso LB Top, Tow BEEORLV TS A, B ORENY Ta Te LThil
Ton ST amdon et (N—35)
TDW=TB—<J’DW—"")
TERBHENELD, BREE, A, FEIASEZOATONE Ta BERE2EE Te 3R RER
Bink, LEsoT Ton, Tomw dBAEEDDT, Ta BBAEADOIHENTRITRICHD &
X THH D, WEAH x=% DL E BBEARERDEEZ DN,

Bk, Bu Be & SICHESHRA 5 10K 2 2CRAMY £ 20T, yoy RAEFREA I
HDHEEDOHEERDDZ LT D,

F TR ORRER L CORERGRC I ) XEPREST 2ETHEOMB 2 M » ERIE
(N—10) D& %&bh THh%,

ZDEBROFERN LR THNFMN L EIME Jor LEHRE yor LIIHBHNILSAELTHEDTH
HRY IAGBEECh -7 L2 R BDT, £ o CREEFEOMNEDME <x=%) D Foy L
UEX 7T REBHELYRDDOIX yoy 2OUFETHZ L EMETHS DT, FEOFHER YT
BENEMNLTHESD ysr RO TEE, ThrHERECERLT ORI o ©HET
AHBEYRDTINEFEESHEL LSRR THL0T, ZOHERELZR(V—6), (N—7)

e
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V—10%
Fov, Jsr i FWE CP#H)  ysr  EHRE  yo y-: HEFME  d=3,000mm
h 0.1 0.2
| ar—l*] 1o 1005 | 1.010 1003 | 1.005 1.010
0.5 261.35 293.70 353. 30 414.45 448.35 509. 40
Fpy (mm) 0.943 263.75 296.85 357.75 417.60 451.40 514.55
1.887 265.70 299. 65 362. 05 418.95 454.75 518. 20
0.5 262. 60 295. 60 356. 20 416.15 449.75 512.05
Fsp (mm) 0.943 264. 95 298. 40 360. 95 418.65 453.25 516. 95
1.887 266. 35 300. 45 363. 50 420.20 454.85 519. 80
0.5 262. 82 295.75 356.43 416.10 449.97 512.39
ysr (mm) 0.943 264. 87 298.77 360. 72 418.53 453.06 516. 60
1.887 266. 62 300. 64 363.39 420.03 |- 455.07 519. 64
y (mm) 0 251.75 281.37 336.20 405. 22 435.35 491.68
¥ (mm) oo 267. 54 301. 50 364.50 | 420.79 456,18 | 52107
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bl /r__i w

g 0] Er E 0 0 ] g

ZOHENE L D ETHERE Joy RELWCHENEY 52 5 KEE N EY RS, chib
EMHEC L AMBMESAR v 2EH L THUEE (N—1D D2 BH TH3,

NV -11%
FEATHEICH: D REMIC X 2R EHIANOTRL - WEAERR

h 0.1 0.2
Q/qd Yl 1003 1.005 1.010 1.003 1.005 1.010
0.5 0.40 0.38 0.36 0.39 0.38 0.36
W/qd 0.943 0.62 0.59 0.58 0.61 0.60 0.61
1.887 1.34 1.28 1.24 1.33 1.32 1.32
0.5 0.80 0.76 0.72 0.78 0.76 0.72
w 0,943 0.66 0.63 0.61 0.65 0.64 0.65
1.887 0.71 0.68 0.67 0.70 0.70 0.70

EERE LD L XHEPRC B THEETCH S ROEYIC X 5 HEBIERE 12k k1420.6~0.8
DI H Y, BROZMAF S LOMEIITI - 0 LRBRIIRAD bhigbn, RORIEZRDT
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DTEREOERENL]L 003~1.010 TRFERL L w 12
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REEL L HEMERKY L OMRER (N—8) & o5 %
Tt o KHICIXER E TROMHEAF T AR EOFHFHKEL TR EREY AV INLRLACS DD
Ly w L oBREKOERR TRD ShD,

w=—11. 43741_.;.12. DB cvrerrenere e st b e e et et (N —36)

7k, EROwWIFMENTMPRCELL EOHELRD LTSN, HERAZRLD D L ZILERER
REAORBLA—HBHTLHE0 0 w=1 LH5RTHE, Lih o THEI EHIRERLTX
e BTN LB ETT DI LI » THEMERK w 12 1>0.6~0.8—1 L BT 5127
Thbho LirL, ARRROZ LRRL, WMEEPRES L) BLNOBEHRAIKIRESLEDT
BERMETRwR 1 XD RERBZZIEAHBRLD I B ThHD £ THREROHE CHIRA
LUORZDPEHDOGELEL DRD DOV THEAOHBEHEL, ORI VIRH L RARED
BHEFAC LY ROEWFEMERKwER (V-12) 1, 2, 3, 4, 5, 6RFEDT,

V-—12% (1)
h 0.1 W/gd 0.5 I/u 1,003 d 3,000 mm

x (mm) 0 300 600 900 1200 1500 1800 2100 2400 2700 3000

Ypy(mm)| 0.00 83.80 | 141.45 | 188.60 | 228.05 | 261.35 | 288.20 | 309.00 | 322.40 | 323.25 | 300.00
ysr(mm) | 0.00 84.33 | 143.28 | 190.47 | 229.83 | 262.82 | 289.83 | 310.47 | 323.28 | 324.33 | 300.00
w 1.00 0.92 0.80 0.78 0.76 0.80 0.80 0.84 0.88 0.90 1.00

V—12% (2)
B 0.1 W/gd 0.943 I/u 1.005 d 3.000mm

x (mm) 0 300 600 900 1200 1500 1800 2100 2400 2700 3000

For(mm){ 0.00 | 107.75} 172.95 | 222.80 | 263.80 | 296.85 | 323.70 | 343.05 | 352.75 | 347.60 | 300.00
ysr(mm)| 0.00 | 108.99 | 175.08 | 224.37 | 265.29 | 298.77 | 325.29 | 344.37 | 353.88 | 348.99 | 300. 00
w 1.00 0.92 0.83 0.78 0.69 0.63 0.70 0.78 0.87 0.93 1.00

NV -12% (3)
B 0.1 W/gd 1.887 I/u 1.010 d 3,000 mm

x (mnm) 0 300 600 900 1200 1500 1800 2100 2400 2700 3000

Ypy(mm)| 0.00 | 149.10 | 226.50 | 282.60 | 327.25 | 362.05 | 387.70 | 403.55 | 407.45 | 392.20 | 300. 00
ysp(mm)| 0.00 | 151.80 | 227.94 | 284.49 | 329.31 | 363.39 | 388.83 | 404.49 | 407.94 | 391.80 | 300.00
w 1.00 0.89 0.76 0.70 0.68 0. 67 0.75 0.82 0.89 1.08 1.00
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V—12% (4)
B 0.2 W/ 0.5 I/u 1.003 d 3,000mm

% (mm) 0 300 600 900 1200 1500 1800 2100 2400 2700 3000

Fpy(mm) | 0.00 | 114.95 | 204.30 | 281.60 | 351.25 | 414.45 | 471.30 | 522.45 | 564.80 | 595.05 | 600. 00
ysr(mm)| 0.00 | 115.80 | 205.62 | 283.35 | 353.01 | 416.10 | 473.01 | 523.35 | 565.62 | 595.80 | 600. 00
w 1.00 0.90 0.86 0.80 0.76 0.78 0.80 0.88 0.90 0.96 1.00

V—12% (5>
h 0.2 W/gd 0.943 I/u 1.005 d 3,000 mm

x (mm) 0 300 600 900 1200 1500 1800 2100 2400 2700 3000

Ppy(mm)| 0.00 | 139.90 | 236.75 | 316.35 | 387.80 | 451.40 | 508.30 | 557.15 | 596.00 | 620.65 | 600.00
ysp(mm)| 0.00 | 141.12 | 237.36 | 318.27 | 389.52 | 453.06 | 510.00 | 558.27 | 597.36 | 621.12 | 600.00
w 1.00 0.91 0.82 0.74 0.69 0.64 0.71 0.78 0.88 0.96 1.00

V—12% (6)
B 0.2 W/gd 1.87 Il/u 1.010 d 3,000mm

x (mm) 0 300 600 900 1200 1500 1800 2100 2400 2700 3000

Ypy(mm)| 0.00 | 184.70 | 295.50 | 379.85 | 454.80 | 518.20 | 571.85 | 618.75 | 649.45 | 666.25 | 600. 00
ysr(mm)| 0.00 | 185.22 | 296.85 | 380.16 | 456.03 | 519.64 | 573.69 | 620.16 | 650.25 | 665.75 | 600.00
w 1.00 0.95 0.86 0.83 0.75 0.70 0. 66 0.70 0.90 1.12 1.00
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Résumé

There are two theories, —— the catenary and the parabolic ——, for the calculation of the
problems of aerial cableway. They treat the problems statically, for the load is assumed not to
be running on the cableway. However, we must consider the problems on the Kinetic theory in
the case of a running load. In chapter 2, assuming that the locus of the running load is recog-
nized, the problem is studied theoretically. Therefore, the auther made a study of the locus of
the running load on the aerial cableway in terms of theory and experiment.

Assuming that the locus of a running load is recognized, the tension of the main rope is
studied theoretically as the method of the statical theory on the problems of the aerial cableway.

But we cannot investigate theoretically the locus of the running load on the cableway under
general conditions. However, we can theoretically clear the locus of the running load on the
cableway under the special conditions.

a. When the load weight is nearly zero, the curve of its locus is approximately a catenary
of a parabola.

b. When the load weight is alike infinite, the locus curve is an ellipse, which has two focus
on the upper-and lower support, and a major axis of rope length.

c. When the speed of the running load is nearly zero, its locus curve is studied by the calcu-
lating method of the statical theory.

The locus under the general condition, as mentioned before is studied only by the experi-
mental method. In this experiment, we must be sure that the load is running smoothly on the
cableway. The result of experiment is as follows:

The resultant force of external force —— a running load a centrifugal force of running
load, and running resistance of the carriage —— acting as the loading point on the cable way,
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is nearly equal to the running load at the center of the span. The tension of the rope becomes
the maximum, because the radius of curvature of the locus of the running load is very long and,
as a result, the centrifugal force is very small.

As the locus of the running load is nearer the ellipse than the original curve, the speed (v)
of the running load is calculated from a formula »*=2g(y— ux), if the locus of the running load
is given as y=f(x).

here, g: the acceleration of gravity.

o the coefficient of running resistance of carriage.

“u” is nearly constant all the time while the carriage is running on the cableway.

The locus of the running load is the upper part of the calculated locus by the statical the-
ory, because the situation of the rope is changed by the movement of the running load. When
the running load exists at the center of the span, the tension of the rope become maximum, the
locus of the running load agrees with the calculated locus by the statical theory, as if the weight
of load were “w ™ (0.6~0.8) times. This “w ” is called the coefficient of the adjusted load.
The coefficient relates to the ratio (I/u) which compares the rope length (1) with the distance
(u) between two supports of the cableway. This relation is shown by the experimental formula
w=—1143 1/u+12.26.

The speed and centrifugal force of the running load is very near the calculated value from
the statical locus, but we must calculate the rope tension by using the coefficient of the adjusted
load.
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