.
ol

“‘:%T HOKKAIDO UNIVERSITY

<L

Title ggooooog
Author(s) 00,0
Citation 0ooooooooooo,72), 217-277
Issue Date 1970
Doc URL http://hdl.handle.net/2115/11796
Type bulletin (article)

File Information

7(2)_p217-277.pdf

°

Instructions for use

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



https://eprints.lib.hokudai.ac.jp/dspace/about.en.jsp

.
G

w4
%
# 5
i)

‘_,
and
=,

Y

Vsl

B 3T 5 B %

(.

5]

P T
(Al IR 10 A S A 2 s TR R )

Studies of winnowing fan

Satoru NAMBU
{Department of Agricultural Engineering, Faculty of Agriculture,

Hokkaido University, Sapporo, Japan)

Received July 29, 1969

R

};',: )“:— ﬁ 1) Ej «))iL ................................................................................. ¢
j‘m )\ j) )” J,h‘l j‘t .............................................................................. 2

1
D2 B B U5 TH FE B e e .

—

HL Bl FE dF o ‘
I e SR T 5
HOOFEOBEROE
3 ASITHIEEDOTLIER CER]D e 2920
4 ﬁ’n ”;Ek&‘-l‘%}ﬁfggﬁﬁﬂjhlgﬁa) QT‘E‘E& Uﬁ}” ................................................... 221
1. H?f{ /& ’rﬂi)” m:ﬁ ................................................................................. 221
2. BRFBHE AL o oree e e e 293
FEOBEFEOPEREIT I A B UEER o veer e 223
5 Ml ATEER O TR FE L O T cv vt e 293
6 1 AUBR A HEIT 4 D IT T BEED vevvmmrmmrmrr e 9294

&

T OBRITE T A AT BUGE AT OO BN < oreee e e 2924
T PR e e 9294

8 B UINIERBRAEET
R O T T PN 226
9 I EMUIG IO BGE e 226

SEL0 G B D T G oeeeeeereeerereee s e e e e e et 227
BEOLL T BERITE TR RRER oo e 227

;ﬁ 12 i‘m i&*\'L/U\ ﬁ]‘&m'/ji’ ............................................................

SIS B I THN T EE oo e e e 228
BB BE (I BR BE BD e e e e e e e 228
S5 LA M PEBUMIE O BE AR LR - meororeee e ereeeeeee e e e e e ettt 298

w7

ey g | N 229
Lo i N
2o AP B




el KFREF AR M7 % H2

;\4‘3 8 ,‘;’.: i Y/ \'{IJNU\UK}‘LHHI/: %’ .................................................................. 235
O 1 s O PP 935

2. \ R 236

MO R TR R 239
IS e [ m]u T L P B R TR TR 240
HELG G BRI R VBT o 242

I G A I T P RRTPTI 249
L s/ TR 244
B MU HE HLOI B A ceee e 247
L0 T TR I AR Il e 248
317 I BRI A0 Al oo 248
[ T P PP 248
R T 1 I o~ P 25(0)
Do TR R AFOVIEHT veeee e 9
WS ANEOETE
FA9H AV oOR T oA -
200w 10 30° i Y BN A

Loosvg LT N R 2

A N A 2 N0 (P 2
ST BRI R A T BT ARRLT 255
B LL S M T FRET & YR TR AR Al e 256

2200 WIS MU R R 256
3 B0 RO I T A A (o3 0°) commree e 57
B ANEDTETF A (M B f1 B30°) e 257

155 24
W25 AL, A ACIRTE O BRI e 262

I T T L N = < 31 P PP 263
2 MR [ 300 s T B BRI 264
B 268 BRI L R T A OB ET 265
Lo JJJ M50 & BB G ETR  ceemeveemm e oot em e e 265
R A 0 S P 265

B INBE VTR TR AR Al oo 265
4, ﬁm’. BRIy Ll o R R R T T 265
3. "—EL jj ;J?ﬂ ﬁﬁ /,L ~ D ”,\ ﬁf\ ........................................................................ 266

12T LI TERE R A OIS I B BB 266
B 2T 50 WOMUETE D BERE ROV e 266
528G I AR B L L RE O MR ML O e 268

DO A T 26
2. vaVv—mmﬁ

3. BUEBBEIIEETE ovveeemenreeeoemmeenineennin,

GRS R Fiti
Lo PR ) R O8 T
O EFFED R PERI AL oo :

T A e e N L - <> < 271
4. ERITETNRCER & BB OB G, 979



5. .‘HHE\&EE&HH&; RN

[ HE L A ]9 3’6 rJT yin 219
A& R 3L & R R L L LR TP TP TP R TP TP PPRPR 272
........................................................................ 272
........................................................................................... 273
............................................................................................. 974

& g
WS D B G o m L, s LTl
B AL e LT, ﬁn, A, VIRL ERE, BRSO

ﬁf‘f’f RTINS FR, VA PR X Yo
AN W SIS AR O 1S e g
ibupu._.m ar<iie J/MW;U&u\l'u‘x{wflmx‘mf s
SLES T, MR IR T LR o TR 1 - T
Sl e fT e - T D, oiof"“lftllﬁmw;f
éﬂ‘tﬁ”famiﬁwvmv A% & 2 A RO VEIE Lo s
, WL Eo g S 4
“*M) 13 O A PN
NIRz & vl {
B PR o R

ke, ANE

A IEE L1 <

ALy Y —,

Tt I:,
FH'7% ,
JfLL*' W& LT

Wk
HU, 49y

Ly L«Jf LY t/)xa%f), fldv 42070 D ORI
BiEA 42 2 & TE 2, HiEI >0 TEEELT
Wi BRI, fwsf“ﬁﬁf«lf“<o>rf££)ﬂ ah, HBfHsw

TaEE LTsash, ANE,
a0 Hzh T3

"*M)ng L LT, "”(\u'(r PG, SRR, e
RO GRREN LB, ol L7cidiE Laed |
Q'fp),ﬂo’\é’ LOIZRDGHL D D,

WL O R 5 4 0

it

) — R ATSRIE o m o 2 b,
2 MU RRRE DA 7 = &
3)

W T A e = &

M)A (PR
&,

) FERigk T, HBLAEREL T,

YIS MIT A b ie = &

WEE, CHEHO L) o AN /s

LStk PO N

TP,
I L e & LTkl ko i & g 2T
FHARAT Ao Aot P DFIEL RO RO I A i s T i

HTYIe &, WO L O OMT, SRR L AR
Yo Xx ) ’C“% 5o AN S\ TR 3 AR Jilei o
L, i O RTREE), TITE OO OGS o
TNE L, IR i A it by U CReRE TOIRTE & eyl
AP & OBEER ] Utc, AN = Tk
e Lab, BUETT 7ot T % U JRIR S & 2 5o

Kok ez o TiL
FREERL O

DU TR JERHEE Lo,
MU NG 1T A TR N RRIG D TR M %

WG a e L, B —le DROREL A (2 12 D Sl RO 1Y)
B> ML HR 2 DU T el i Utze ADRED '*11
ORI W ONIER oo T, GBROBETF LD

WD H 0 TH 2,

AR RFBE B 2 AR 2 D R Y e 2 IR &
B WA - 7 B G 2 5 L7 B 7 2 et od (54
P e B UG T R B, ek 2
PEWPBRZ T, Ao UTid, I, by s,
Kb, kb ent, e e AR, MRS, IR -
ra RS, N -, B PTG »:’” pn i & "f
PCFA IR AL A TN IR LD L TH D, R
WEB B UGk e, RS, faAShRHE, /R
LG o BN i ) e 17 2 & A4 L Ol A 42
TELRBTH D, M, #ATO-— Bl R

WFedt o
A RSB AR 2k 24 0 TH A 2 L&D LTHR
|'I‘Q't0),'dn‘¢/)<‘j Do

AR NI -

B

BlE BEDOESR

W T & 2 f-Fdt il b & TR P i F&”T%
s WIHT B30 5 AR RO I I S
7 13 L, fl 2 o WO TE & W% B F&Jm‘rl’x &r
I NT XD
Bl AHBEEXE

]’)(Mjh»ﬂ&i)\‘ Ly, NV }\}I/ T[“]L"{‘. R N Y
PR A [alis X W 7e n G, RN 2 1170 5 L DT,

EEBLA I Ty i L, BT oA % T
L, WML 2 o0 ik o, 1oL

P 2o s ATt L, 3 v s
ERUE A R L, 2 e LT, 2 &
VI 4 % i3 A, o Jjilie LTt Ll o gy
AT U, F 2 I LZi R LA 10D 4 00 Ay s Jellt
O VTR D,
E2EW BLHAREX

1 HmpEsE

SAUE L AR A BB
TR LRSI ND HURIRE -1
L, BER TR O RS & LT 2 oMby
I LT D, (E-TAIMH

LR DFRIL,

X oo Tl d 5 40
AR AT SRS
YN
IEFEE WU e, B




220 HFERFRFEMW AT BTE 25

RO, B, fE, BE, < HcEsRHEO
BRI S C & TE B,

2. HEBRARMAER

B, 2 vy v v — WD 1A LT
b DT, oS XV EA L b, BRI A Bl
X, 1EIOFEIELET B\ T5E8h, Reeh, Pep
FRBL, MG, SR oMt 2R x> AER TH
bo WH, 2{HDEIC X > TIhbOEJIFEL /T
THHEPN L BRbh s s, HrEEHEOfhTHE O
FErE Bod RcBh RS, 2 EmhibiEks, = vy
¥ v — ROE A BB S BIEHE A E X 8 5 ER A
PEROUERIFICH 5 EHiE LTLEE TIERw, fF
IR, 2L v v ¥~ TRME—EOEN TR s
T1HRORERA A 95% LA Ric ¥ THEF5 2 & 2
DL IR T35,

B2E BEEOEEBRUIEAR

E3H AHAEROEEXRUIER

FHEFEO B 1 KCR3TMBARTH D, #
BHEE ), REIE, SERERIF, SR n D 4805 ic >
T b, ZORMTERAZRT EHE2ROML TH D,
Sh (1) 3%l 2~2.5 Lo B REF T 5 UAHTE OB
T, TO% TR FERER 2) 235 5, KR (3)
O A O PRE AT 5 IURE (4) 2UILd oKk
RISOI AR O T, R Hh g 5l (U S AR sllpAh i
HIBOBZN (5) D, FHENNLERL L BESR
%R OEEE T, BiE 33~45 cm {7, Wi o hzelidc
HY, ZOTMC 1FR (6), 2F D (7) RO OKER
IR (8) pER T BB, 3O (9) HRIAD K H

(a) R=0O

T

(9)

F2R FEWmEKN (EFK: 27, p.307)

A&l o T 5, PHRHE O ERITRE, S iy
PR & DRLERED L DL, #2.5~4 5o eyt
THb, v FllEEiT 30~130 r.p.m. PR HLL 70~
300 r.p.m. (L TH 5,
TERCOWTIRRB &, ~Y FDEERC X > TR
L, Wto% YRS &, Mo & et
MELEEOKRZ VES 1 HF T, Bt - BB 2d
b, WEO/NI Wb LG, B B S 3FnAL
KarHshg,
BRCli~rein <, FREBRIRARKE LTHS L,
BT DLW T TRR R L B D 2 &2l Th

! ! L L ! L I L

(6) BROIZ BT RAEAT

1 =
120mm 80

W 0 4 80 izm

eSS o
“w (KAK:31.R8I)

FIM WERN DR



W SRR T B B 221

LB LIS /) & A thp), FBLEGE J) 4 B thp)

=T HUERMURR () L IR AT E B,
A’l
7 = B X 100 (%)

foC, BUEMEZETEL 2 5 & UCOHBEA S [0
ERUE, TR IRLIEMR L 3 FE i+ 540 o T B
TR L, TAMET T 5, SHu MU O B A
EEL/ATuEeen s 2HTHH, B2 9 e
ML RGO MERE AN AU, TRE DO LE
e BT, PR, WEERORE T ONE, K&
SIS LE B D

KI8T % <, WA 1o (ML O
s A Bz LT 280 TH D T HE
COWTUIEAIED LRl BT 3, 5314 (a)
SBOTTARNERRIA & iz BT B ETC ] - TR
AW PRI RO s 5T B, 3 M (b) i
ST BRI AN OEE LTRSS LOEAL, Y
Fiom AT EHo Lo X h RTHH, A
VIS BREE T A, WL, H
B B L0 PRS2 A s I L flod {555 X
DLMAMEEZS K TH D, T 34uE, ARSI - T
EA-BO I MO I TR RN AL s 2 e A

RV IV

ORI T B e s BB L -
W5,

TR B M i 2 DT AZAR TG Lo il <
BT B, 5T 4 BRI b TREBE T T T
MO A3 A1 22 i3, M MR I 20 5 00 % 30 em DL T T

mfs

5 =83mm +
= /+\+\+_+,+/
L
I 103
—x

B, SNy X!

gl
®

! 1 T |
4 190 200 mm 300

BLEG 0 18
#4 FRI (8 9 T ) BT T o R 23 A1
(h xR BREE T B W X)
(BARIC: 81, p.77)

VESLEHCE e 0 S8 em B ECURBUIIE Ly ar fident L,

TR O RN 5 A MGEAMICTY LT %,

JHRE S LR RS, PERTIG S A i e
A OV TR HI 2 AT oI T By (R
VIR, GRS B FECRL Ok, Mk, vy, x
5 ST, PSRRI B TR L AL,
e blofs oo 2 B i LT 2 ) WO R flfim 5 U
12 3G BRSOV TR A ol UFo, AL TR
B = AT < PUEIL o i i BT R 4
AL T E, Shnd/iRiEic Loy Gio i Lol
SORA B A1) 2 AR RO S A B L,

s O EFEL (E5hEE)
® YRR (HURER 3t)
L M}ﬁ,u@
@ s I, K
—— #1, %
® [~ i 1L }ﬁigi
el s
* Qnl l il ll
i
Oyt VT
PR EGHRK

EB5E FENEEO I RS

R LT LS oo TH S, Wb AT
i, (R, /NEo 86m/s, (2) vy, e, Mo
45~48m/s, 3}, = T ~+D 34~36m/s THs, k
BT, () K, /N 5.5~6.6m/s, (2)F, R,
NHE, LR A05~4Tm/fs, ) X T, VoS, FEAR
OVHo> 2.65~39 m/s T H, MM ENNEMIE 2.65~6.6
m/s DI B CIE SR 5 2 & CcE s,
48 BMIEIBUKAEROBERCER

1. IREEREE

WU T A 0 BT, SRR O R B
WM & LTk r AT ERE4AT L, JT4 1 VRN i
PRI, SRS T N B 0N
MIBRD L OiTTe o o, WIENNT W R BUR: B
BT AU 6 (ol TH B,

Fo & I ST B 1T JEERUEIRET Lo gl
THD,

WA VR &L LTY 28, e EzEIYETH o,
i # ds TOFR 4 RO Rz T B o, RE
BT L FEN O I B D, AT ST
MR GV 71K (@), (bl <, i



(550)

- —7I0

Ble
j /'1; -
107 « 107

(MIK -6k
[ahat

(Di= 174mm D2 = 394mm}

7

g ) (C) BIAODIMRTIK

b
RUFREUTA
6 B0 (IR A B X
FlEx BEENNITO L
T il N K — 3 K — ¢
SR SR S e 394 1 174) 394 (174,
[ifed mnl 710 550
SR -
" ’ K J ~ _/l
N ! : f io3
O 4 #‘Jf 1 mm 2 8 { mm # 5K
% # 4t 31
bifd A 23 —44v —d4°
T i 760 510
2 By omm ! 6
L, (i}] 12
% & H izl e (L, F2EO ks Ny 4 M iz
o 1 X mm 100 30
|
# 7 fx bu s oS ) voSoor
LG U N A L
o B o Box ML FRHT 088v.p.m. -2 8.4m/s(0.20) 633r.p.in. = 8.5m/s (0.14)
s 1) AR 937 7 =11.4 v (0.48) 863 » =11.67 {0.31)
i % w5 b W 480 1 FHBRESAH
L REOW A AR L, RELZE 2 IO X - T e, ERM P ROBR TS L T B o A IR TEO T LT

AL FERATAUS X 920 » T B, R LI
hi 7v =14« 77 iR L, BRI L 02
I HEREY fo T B,

L LR is i 2#dh IR A+ 6T T L
FoRPEE MR 2 T TR I D, (oL L F = 2
Yoo =033 ->T 2 i bR LERE BB 0T
WIFEIIZ X - CUe sk, Aoeas it s, —ofit
BRI TI0ISEEN S X » TR, ASr ek, R

W AHDS, JEMUE LSRN G O BT O TR A RS
T A o, BRI T B 20t e TRh T
Hh,

T BT BRI W R AN &, IR
0.1~0.35 hp TR TSRS JIDF) 32~65% 2 .
AT RIBUE BT 0.3~0.4 hp Ta ko #) 33~69% #4
BT B, PR Ly v —HIETTIL 08hp T
0> 66% A dish T U B, MIBIHTEO S5 ROk v E



B BEEcETLmE 223

i |

-

(@) WMEBA (b) FREHEA B
FTE B ASRK

HEXDOFEENILED 66~69% LRS- & D 5
DT, BREOMEENCET MRS TEETH 5,
BHMREY LR T HEH L LTIIARED @ L iug,
ERBORE, Hofsfa, Row b, RkiE, e
OHRBOERSE T CH Y, PREROE\EE (&
YY) OVWTR—RFERERELLCALL S
SEMV R B, PRECOWTRN B2 61F, FROK
W 88 MARCEERE \EEED, FHRER
VREG A EETHAEBEERTHD, r—v v s>
VTN BB, WBEEOWIR, TRERER, %K
NER, BIDHSAE L LTRESMCEEE L ER L
Y, FCBRKRABRCOCTIRANHAGOB SR
ERELPEHREE2ON D,

Bk e LTk, ®ik, <54k, B, HERED,
LA, 2 NB&ERDHY, HFxHT5E, BiE LK
CEEREERIEE 3B D, KAMBOBTEROSET
ODHMLRY, ABFED T, TR LMD
BB e s h B tcd, BB 5 BESHORE
VBEEHERE R bNE A TH D,

2. PEBMAEX

H8XL = & o — Be H BB OME RO RS
R, ALEREHRT R OEREI R ES LT
BY, WEIEEEI VG, BELLLO»LER, B
RERSEEL, BB LEE LR LTI OREE,
RESLSHT2BZ225 5,
EEREOBEIE IR RIS, RO SEHY s
2 T3,

1. BB % oS R D i s

o, BEREYYBGET 5 HEE

N BED fcd DR

A ----- K —e—- BHK ——
HE = 4m— AT HBNERKER
(A 2 19, p. 537)

FOR MEBAEIEXE
(¥ K : 13, p. 257)

Bl 1EOTHRE T 1, 2FBE AT, REHO K
DRDFHFT RO TH B,

#F LR OB OV B R0 D\ TR A+ 5
Y, BOLDOFEFICIXEF, YRR SoREmAE R
BI¥ 28N B 5,

HB3E EXOMECHTIER

E5 FRBOBERKRUEM

EEOMHEIC BT 5 HF58c o\ Tk 19324E G. Kithne
BOAvy vy —REROMESRD D, BHOECKT
L1948 4, EARDO FHEEEDOHERLIER LT, B
EDHLDRENCIRT L,

FRBEIED DICFE - LEMIIER, TEREEOEE
BT ORI (1M BRI R-BROBERHA
EOWT) REAHHDT, Mk, 1 5oER
R BRI, FRBRYOCEREZC L -T2
BRotHETHERIN TV 5, 8-> CTEROMHARE,



224

AbHET K E A
YA LT BN B L, e odgS U, RIS
DUCTH T 2 R T D 2 2 kD, B0
B o PHIARY S, R TRAE L T o &
ZEHNME LRI A T e » oL o T
H5,
JEFETHIO FCES 7o B WOdior i 1% = & RO
DIOPAMT K o THTER & 1D 2 L Th D, Mo D%
BT, TR, K R ARG O ML £ » T D
W - By, KA -7 BRI & - T e
Z4Y: 8PNl SR R N R NS N RO IS STl () (3 v Rics
TELNEL N & 25 KIS b D,
E6H FEREETITDHCESRB

"

JHRNE ARSI D £, RN RO I
SR B 2 B AEE L WRISLART ) IR

U TE DN PERE A WL L,
L, ST RO S o )\zn LTI L,
T)HFEO WU & DB T e L, 32
AT 10 J iz s WML& Lad, 334 L Hiirmdan
IR IR LR i~ @B e o T2z, SO
OSSO MU s >u e Tix, ol
BUT IR Ui, Kk ToH%){/ SUBE ON K e RE
DR, BT ROMER ST DL TMC B A L T
HL, KRS siC Lf_o

AR AR ARV A 88 TY, 1000 R iked i —-
72 BRSO TT RN Pl o U, SHBUSCEOL O
(OB ONTIE LTARD 2 Eis Ui, iciid))
SIS UAD X A OO TR IGE L, 34144 2
Ho PO AR Uls, AN 4E 8 1z kohg, /b
A PO LT 0T RO O 1y & MU 7R T

§)/|} 1 i))/U\mlJ u){«

’)Z‘TL e

Ay ) LT
v LT
gy 2y

wTE

FRWG, PR R0 E O ERA W L, Ya sl ) ki
6%%‘; LD 3 A A LR A Ltce A ;W).vnmw
lie b1 —7c B URTBC sU TR TR PRS2 74 L,
WO OW L0 B iz L 7% VRIS & o AnikTiec
SEANCIUE D 2 £ Uz, M, (EUH O (L, (5 %
MINGABIRE D, RO MR R b bR,

;.

T

EA4E BEEZETHHUEEXEOREE
A A S RE, AL O i
A i Fidd o oS =, . BRIZ RO 3R DD,
M T 2 B R e NI A VG L,

BETH FhHEEBREE
1. R win—
FlaE e LT Fho 2 CE T R A 7

o = T F MBI LT R 00 i
FEAMBE % F T 5 8 90 Uiz, 74 F IR B 2

5y 7, €24y KL o TEOMBE A din-
MG 2 R & Lice ok v 2 — OMIFHHNT 60°

OF A3 TP L 0.4 mm EoOFEERICA IS D, B
LIRS Ly oEBEIh T2

2. X R

WEMGBOMHI LT B & v o= A 7 fyeh, B
TR RCROM X 0 Sem JiIFIZE 5 C
L, B S TN VR A — SO AT R Pl A, ;E.%L
Wiz, BRTE T IRINESI o, i <l T A
L5 L, BROE N A v F -2 L D R
LohZ 2 Ein%sshiz,

3. % ¥

NEORINME RPN

By

WM A FE 4G B e LT B0

- RAH o5 THRESE D, = 394mm
le———320 320 —4'\—245_—> RED,=/74mm
R = ‘ o[ Y //T\"/}\"
3 160 P T
N h Q"' v : I~
A / N
B | N
2 | Samnn
N 2/
ey B
[ 83
| i |5
: i = 1 A
% T
4 ] B . )
300 30 A
S
1111111\11111&&?’3’*‘
i1z 314 (s [ €17 ¢]9lr0l7717213N G
fe 1220 —
10 & R S P



A TR T B WRE 225

<O MUBAIG8 . 570 mm 8- 71.5mm A 14 =4 PR e £ Ly iAol L,

DYEE Lo, vEE A0mm & Lrsgs, fRRodkE Fo FEEIE ORI L RSV M s Lando, ZH7Roiidia k
ACHR Lo AT AN i 2 A2 mm o VAL P |l B Nt AP S8 (G SR (U P S HRE
WIDECFE A O HIFRo oA, THLLA A8 3. MO FERE 10 em Big 2 AR L #RRE TR FEETR O
fife 13 2, 301104 277, Zhb oS 2em oK R aste Ry 2 L rz,
Foifa, DCHOACH LT kot U Adu e by & L7 £8H ERABREE
PO L VT Ao AR A D e, MR 1 Ry it—
815
33 - »
FhrE
EA B ——L
N )
- \
- Zr\
A 1 [T, P \
- \s“ il ‘ hd __\ \\
A Ay Ay
- N \\\‘; N > ) \\
° - S % N s
LS I NN T -
| o ,’/ °3. <] l | WL e
S S \/ﬁr_JmlllllJllllll‘%{
‘ l T12/3[415[ 6718 9] 70]l711112|13N=%
y N\ Y
155 380 e 330 gp \EH i
620
— — 2160 ————n : - ey

#Hbo- VAT Sk

HRO-MBINE (2509

=3 = - o
T
: N >
IL"'T-‘T‘\
| ~
[ A
[ V) |
- o
3 H
e P ‘ b QO
\% ‘L*J—‘T‘"v &~
S | | ' ﬁ. [ o
= == }
o | ™
L '
! i
[ o~
+ -
]
_ : ™~
- —

SN HHREANIMNE (1759)

IREH

F£11 K JEOM A bR

i

Wi




226 b 08K 2 2 S SO

PLo TR P & - TR FIRNIRET T £

S RERLE o o OSBRI O B K B AN
FRRET <, & v o= TG o — &t
L, Bl EEEE (100 Vi 0.5 hp/600~3000 r.p.m.)
AR, SREE T Lnto, m — v OB Ao
L2 M L TH B, MR 49 mm OHFFFIZ. 1

=700 —— - -
30— 70— 1 00— A-A W

(

N e

-

P —ro
fa g;J\\%%
Bl o

J[q

FR2E i e -

ST mm, §i 7mm oW Y — v &30z 8 At
L. ORI AR LTS B, N iicidnift
250 mm, i 40 mm 0> ~ v b AR S BTl
NHALET 5,

2 X @R

oy R—EFE 0w v Figawmiiin BT S 105
(IR A, Lo LI s DI o R R i S v~ B e
FIo B s X - THEHG L BT 0T e — v Fiid
CERTEH b} - Ze P2 o RS L,

SR S LA il 0° OKCE) & b 40° i 10° 4if
PRI L A IR 2 EiT L,

AR PRI 8 (W S E o TR R 5 (R R -l (111 5 A ]
LA D B0 &AL D S I R X A) (o0
T PIRCA BT L7

3. 2 R

Zhuaik IR A U ORI M X aviEis -l
ol FEE D 25em) LS IO IS S AT

BE5E EBRHFE
WETED ITEEEh ), Wb edd, BRIE IR, Ry
AT A0 TP S U B OV TR 2Tl &
DML TH D,
EIH 2EENORE
BT 3 M e E i (0.5-0.16 hp/2000~650 r.p.m.)
AL, P or ST ) e (SR L, IS J3oo il
PTG il (Bl 110V, S A) AR LTI
ST AR EED BRI & D Rl I L T

TR W2y
BEZENE
B (MOV, 5A) »
348 1
220V ?J
15,

54
o}

%13 F i A s ‘

7 02 04 2 a8 0
FEHRAT (hp)

U sl T HEHE R 1

PR Sy & L, LGSR R o R 1B
Mol 7 & %, EEIEEO S LA 14 s
<o R lalE R e R A (I L s o, Hih.

i,
+

ZOMBLT X 5 THEIECATT ARG R D 2848
TED,

[P R E, RS TEEPET R 2 5 — R A
U, BB SO o o 2 L Tid, 4T
W= e L, A1 s A Mo 6 TLE
MR (32 5 LT 600 J2 T 800 r.p.m.y TIE L,

T BEEG APR T kD ko TR T,

n:%xuw%

s, AREUE)), BT,

| AP0
: 75

fori L, 4P MUY (ORFimm), Q4D L imds
TH5,
Flo0m BEERNE
1. ERiEeN 8 SREHERZKS
ARG BRI R NI E LT LA L OT, Todt



FW R340 <, iRty 7 28 (LJHL1:10) RO
BELDIche b —ENH D, 7728 LHHOKRE &L

FIE 8 &R RE R

TLEC Y > TECTH B, B BINEFEPEIL 0~20 m/s
THb, 4, EHEOKEIHYTZRE%® /mm L
EEGE V(m/s; & ORCROMERAGE, B 5,
2
=t
FEILFOBM DT vz — AL, IKEY 1V, 8
FRAEAZIE LT, JME6mm % 4mm & L, #1y
DA B HL LDV b o b Ui, ks, K
Bsc AL HLE LT T X 525, 1E Luid
YRDHINTEKO E P —ENEEAENH D,
2. Ebr-—EXREE
hy .y F vy BEER e b ORI )G
(i GT-1 ) 2 fl&er Lo T, © b =il
N & s Ui L,
BAED TR Ik Th s,

X 10 mm

v =429 Hy
o v MGk (m/s) g: EIOMMEE (9.8 m/s?)
Hy: HH

€= EHOBE TIL
v="Fha2g H,

tieh kv =L ET D,
D RO AL AR A T (RN TED IR D,

_ 1.293 h _(yarg ¢F
e = 11 4£0.00367 ) < 760 {1 (O“% h )}
{ﬂ L (\I’IIILE °C

h: W% 0° OKEKES S mm T Lol

F: G871 5KKARKE)) mmHg

¢ MR
&, HIxHRE 75%, &bt 15°C, K&%UHE 760 mmHg &
g, Te=122kg/m3 7 b, ChEKO TR T =1000
kg/m® (ZHolE 5 LILE £ 1

M EECHT U 227

EH B, T k=10 £ LT, &Kk H, (m) 1%
Hy=0H =00
<9

DD B HOT, B v (m/s) (L
= \/ Zpg_ H,
ZHRWT, Tra—afbf084 &AL, Rio k-
KRB ENTES,
v = ,/ : 0.0‘:’)%2 x Hyx0.84 = y13500 FI, (m/s)
BIEH BHEETER

HTH XD ARETT 2RI X - ThnEX h,
B AT T 505, Gl UTREIMo
Tt b ¥—1EoH %M T LEH) OWET, #iskk
s, WA ERRIE TR A LTS Z LT L,
FOHLEE LTEERCGELEC I B30T, EXHE
LT500W, #ilhHe LT30W D735y FRly 7
V7 a2 —RERAMH Ui, # 45 % ToRiL 210cm
T, P Sl E LTI 7 Y 74 van A e SS (ASA
100) %0 4, v ¥ v & — W 1/50 FhTa/mai& X Lz
7, ERWEILETHC X % &% T T lEY 65~130 v
72 TH - 120 T, PROFRED NV HRhZ
20,000 v — X OPINAESRABHL, #5 — 74 v 2
(ASA 10) i L FE 5 fe ) 8 i dlgk 35 S & T E T2,
M, IR AT e 7Ly 2 2 TTA BT 4 5
M3 BITifiholziE h R L v KM% & 912 L,

F12E BHIMAE

BTSRRI, TS s TR EE LT
ZOWTIIE L, EAMEDR DY —cP TT 5 X912
H Lo, 7k FMMKOBE 10 mm T 3 fIITRE N8
Lobte, BELT—HET UTH, & v =T B MR
EARFETT L, WD BB RO SR LR
L1, BROMIHE =0 L Trviokiibh
Do TN 1kg TH D, JHULMNE 1200 kg 12
HRA L, SEih: e UTia—me b 50 2 Hiy
350~400 kg DT AL DI H B\,

P OO TR FMHEHDEE % 5~14 mm
L L, 5 PRIz ouTIRIE L,

JORRBZ DT v — v Ze L[l (85 r.p.m.)
X4, % FMEIBRGAEE 10mm & L, K, e, e
it 1.5kg (770~900 kg/hr) U, MeAix 1kg (515~600
kg/hr) & LCaZE P Ldb 2 iz Lz, o —




KO PRI Ao T A by SRR D= 63 mm, i
NS5 rpam. i s 4 Y v L
- :/‘)A\ 7:><().‘Ii><ba 181 em s
60) 60
0.18 m. s
s, o, 08 mis Agitintsoui s 52 2 b 5
X0,
'(’{*'4 N A E DL I AT (TR WA S S B R T B
SR | kg BEI 0.5 ¢, 0L g & TR LR,

PLbx i i MSTIN

&

TR, PG A
PO o B RS T e U by
e NEEIR L IR LWL, A
BIrA e 2l L s b 0 T 4, ik Mo
L H IO QLIRS AR a0 9 T AT
2N Ltk LU 5 1005 Ede W EoRUIN %
COAUTR T D L N S, K, b -
P IV VR RS SR VLN O E et o S N G B S N
flid 4.,

T i’l‘; N

A& WAt L0,

0ol

EBE ROBAEAE

BT 3 a2 s TR g LT D BOSE iz
D (8 1497) ;;/)vﬁ'{x} FOr A Ml L fze 1
(CEA AP ETALY S A RETHE Ve DY
[EAP L ll‘J»'_[Juil‘z\J"‘J"@ LT, P
VRAAROWL G VIR A il 2 45 T ohillin s 7

SO PR IIIS £ 5 T AT AT Lo B o [T
AR Yt JRETH L0, Wi HONLLIEE O T
LB HE o BRS A A S o 2,

R

DT BT

2,

ARHEA R SRS S SR

PORTIES
/,p, B

0T

‘f” l‘ HiD] \37)21(

EUE HEABHOESRE

TR T [N g

SO S I B b 2 R0 F F TRES
e PIZERRIOVCTI, B R ASERRE, RS
R D, RO, VEARL, AV

W ENE - T, U o T IR 2 oL
W2 2 LR TR 2 05, AT

LE LT
OUTE,

f/ nJ{« 93

RS 2 TR L LTRNE Lz, il
M, Bl SRR RO 4 F A ik Lk

P NS | 113149 N S 4 }-':
DAL, l'tm 1000 BidE, X S THR AR «%.KLU
ARTIUER 2 o< T Hh L,

G2 Jat, Ko RANREE AU 5.5 mm B oy
DA K3 RN, 5.5 mm LA oy Lo g () B

£,

BB PET

LT\ %,
JSCEA MR LT, 7= 2% 2 IR

WL, RACKOME i 7 v bSO ACK 2 il

1o SN BEE LT R A DN g ) )0 9T A

L B el AL 300 ropom. THGE L, L ﬁ’ﬂu:uzmza
ML TOABRS 2 282 L,
B OV o TR PR 4 pJEH L, 22

mm Lo Lo afihil LT L, 1L.9~17 mm »

1

LAt s Lo, AR LR ol - 20
mf%:%m{:\ BT 0 TH O, ket
VLA R B O LB S il s hos i
TH7Z

RSB LT (i e — ik 2o iy

E6E B R MM sz, ﬁJ;(” 2L LOTHE ORBL I bR,
0k L rofE R 3 FT, 200, JOTn, TR AR DY 1000 i F & LT ROBRI TR, T Rie 1
2% [
R Mook W g g “““f‘?;gf“‘"‘m 4ok K
KR i Fomosom o 1s 0 zoseeg CNTITL sox
K D } " 1.25 152.81 5‘%‘;1‘2 ‘f:‘ll‘g) 8.0
e Y | Mo g 1.32 114.21 4‘3{1‘8}) ‘f%) L 100
|
o KB % 13 g7y A ; 110
e L by — 1 1.05 29,96 fﬁf‘l’g ‘5’5)? | o
ki 1 0 1185 26,02 a0 igg 9.0



B BT 50 229

e, WA
) o=
Ak feudd R
W viE N

BABETH Y, B L kLB R s,

FTE HMEBARUEHERE

BRI Lo bR & LT bg, © = h g,
RSN B 5% CHEMEERICEEb T 5%
BB 20K B R O 6 (e 527 7 ) 3
BRI TV 5, FERICHME STV 28T 0%
BRBCIR L, BREE R LA <, RO R
ERfinsE—CTHICRE L @b b s & Alo—
HEEBE LR S 2 B iH B,
EFOREBILER 2RO —BA MR T 5 Lo T, KM
BASERNEIR & — 1k & 7c > THRDTER L LTOMHEY
RETEX L0 TH5H, EROEE LTUL, ELLT
KB L DK HD T D 1D, FHICOWTH
A, Fr— 7 T BT DB 2~4 o
BOULBB O A B 72 b, EEE O BIREA N 1
TR & U O TH AR BUELI T v % 4 7 2
B bXETHHOIT, REICEHIN T IWIEE
BEARLN D, BRIIARIN S CIHET, SR
OW, SMEE OBIFREMEOEIYL 7 <, REMAT L
BB EZADKRITTH B,
EROFTEEINL, 2258 SO X - TRk X
CEILL, ST E B EER O/ MU LE 5 ER TR

&, PERDETLL Db, HCEERO L (4
DR, 41 BB FEBEA) by, SRR o g A
WERT LTHRDFS) 70 % BOs 2 145 IREE LA & 4,
PN BRI INZ SR TSI S < Lo & 8
D, AT G BRI RS PR I 3
WL &T, REEEINC LT L0 THLINDS
B—oOWRA L LT 5,
—RAEIRBED MR AR CHIE R Ld 5 &, N
rpm. O & XM, WE, @B HE k2, Qo Hy, Py
EL, Nirpm. L EDRADE% O, Hy, P, +Th
EROMEBEL B 5,

O _ N
Qo Ny

fi:(ﬁﬁz
Ho Ng

3
(%)

W, EURREERGS O L, MU 2 Fac
KL, T IR 3 ookl 2 - Liciey,
JEE Qo (LIUH Vo IZ il 2 70 5 I & [BIERL o> il iz
ROMEBRD D %,

V] Ajl

Vo No



Ot

oF

~L

230 PR TN S LY & TS

AT b\ TR BUHIBE B OV 6 L Bis o
T, TG ) O MG 2 W Lokl e e i, T
to, HHUBEES, BORG b 2RI, R,
WA TR, RIS DT 2 o0 A bl LT
I1#

L S

1. BHEMRAER

Jeo B 2 A JIBUEEEE 2 fliz 0T
JVHCOSM G A A2 o C etz

TSV RNRL LN A/ | RN iy S RISV ST LVN SO ¢ % i
S LAC6 (T = o7 — (] T, il &% 4 BCHR,
B AT S ECHTH b, RN ) 4 760 mm KT 610
mm T 5, FHPURA N O E s 8oy 6 2
P A5 AT 2 15T o B 05 —44° (Bl
TH D1, —48 B ERIAOIA L L, —22°, 0°, +22°
+44° O SFRRIE Ui, UL, A0 — xpalen, +Hixi
ity C, ORI O BURG 5,=90° T O, JROEHR

TR

®
06

A

<07 800 800
TR & 3 98 K
ca) (b}

00 40 400 400 7000
rpom. o .. rpm.
PIRE o 8K

17 BRIl B & PR

T
(s | | Ny
A | N
g e b
133 ! =& & ’
471 |4
P i
I
L i
@ of i3y
b 6B s

TN AR

IS Vi X TR )

<7 h,

BT% W2

BN, R NiE 174 mm T—4gik L
fotodd, U 0Pk L, BRI A TUCH R
IR SR S RS A 2 Ao IR LT
LT, H OO 2 o5 4 m-—4fd Ty
B L'f;o

K% 2 8, A LosG

3% mm,

DRGNS T ) % Sl 34U 1719
(a), (b) 0)/111 KT L, W, 480 +44° 2055 T, 2
—44° RIS TSR B, 3HITIL 3, 4T —44° il
itk U, 2RI I & 2 B o7Es b i, 6
B BT L IETH - 70 8184 (a), (b) 1K T I1IT
O EEMGE & TG ) & o AN 6 RT3
AR E W — i R L, 2HCTCIR 3, 480D DG
Vo W, 2 BCHMAARI O a3 s L, DR
DR 2 B AT,

F2 2 O RO HRTE ML 0 35t % S U & BTG )
EDOBFI VTR T2k < Rk 8.4~85mys,
P 11.4~11.6 m/s 12 LC, TS Fid 3 BURTHE 0.20hp,
/B 048hp T h, 6WEIH 0.14hp, EH 031 hp
HD, U, fithlz 6B M2 B X 5 & LTEY
W2 1.36 (%5 & *Hui‘ JETEOTTRIE I3 3 BT 24 (%,
6T 221 {5k 7en, Pl LIRS INL BN 5,

G 10 m/s U B BOEB O TR A S
FUE, 2,3, 40D BT 3L 034, 0.32, 029 hp T
6 R 0.23, 0.20, 0.19hp TH L5, 6T R
RTL bz (5 1814 (a), (b) B,

P F T 0T B PG (V) CRROBG I s B ER
o AT EL ) i I B, V& a3k
DMEH R D5,

Veua-n
I, adkbuirE BT, 19 il 0, 4 i
e <, BRIz e 0 lb LT3 2
EMHIRE LT B, SETIRAKGIIES, 2Tl
£ DR LT Loy, BE LT 2 M0l
DB T L5 TH D, WO 6 0o i
SRBEDIEN SIS S SR

20170

0.0160

PO o050 = 22" 4™ a2 0 Y7
PRRAA LT
FI9E HFAZBITS a offi



W

AN B A

231

i m(A-A)

Vi | o Yy
% 20 IJ‘\ /f Uknli J ('\
2. RfEXE
A & KA, ko SERZ T 5 2 & T

&5,
i BOREE (3 A6 B R o )1
i g IgEL 2 L,
RIS (1T (N ST S 1R DSV 13 1Ry o By

H

5

PR 0 R ANy i e

=)

o0 s0rpm AD fo &g
@ PHRHMES X g
P
05 i a ! L
£ $r
ER e B O A
04t ;
5/
03 v /A Sl
02 L
0,1~73/
0 = ‘.
5 10 5w B 10 15 m/s
{b) “FryEHE LR EE D

%21 P EL1G ) O T g el

& °+°+°+'—°4—z4\r°4'—: To
o ] o *Q (-]
TloeTeToTotototo]i™

7 5 6 4 3 2 |1
Wi F-F ) M A0 T

(1D;=394 mm, D;=174 mm;

(3) WL VIERTA AT L, — g s ) 2 il

1
3R A J_

LI D LA Ry, WRZEAR ) A
i,
YT &2 ORI )P~ 32) G e R o T L

1) REERELORFR
an U 72 400 RO SRS 20 (-2 ss 3
s CHM R R X O U3 DL e s — o v
a I, d,i(i)i)mfg’7~~‘/‘/ 711 L ¥,
AT AR U, o0 s eI
R 250 mm, W r g 570 X 100 mm?2,
B E TR 250 mm & L7,
FIRGHEL & TS ) & BRI 2

WL 7 o+
210 mm, WL

AP L

LX) (a) 127159

WM, r—vur s L I Mo 4l +44° 2054, 28
—A44° VIS AS, T e R AL o WL 3 R

el 2, 480 +44° 0 800 r.p.m. (2 k5177
OOV A I3 3 )08 6 B o e
MEFE 3 LN TH B,

ety J) I
LR LT Ay

E3Fk REBoIEN )& R
s W o ) Ay
P m/s
|
A S 035 139
i |
" no 0.37 ; 14.5
oo 3w 0.42 115
" 6 9 0.38 | 13.0

(4 ¥, +44°, 800 r.p.m.)

Wi, o — o v 77 11 00 Jj 20088 )y P i Sz s,
IR — v v SOOI 1 OB T3

Lragle e, o inkimitd 5 o & s



ALHE R

nz

"3"/j!LﬁU‘£'/IUT‘}‘i"ijJ&U)iyzl{“’i’/l\ﬂ’ﬁ T 21X (h) o>
CoOBRUT AL xR Il il & L 2ROn S, Ak r
DL Mo TS 2 ki "“)U'In T s, 7r—

VYDA NI E e,

ROEE R SR L AR A B A N O
R DL a OIS I SRR I 2 R T
THOEE 22 W THh D,

=y 7T AR 220 F TR N 4
YA TR OB A T L o, 3 RUR 4447
DAL, 2RO — A4~ 00 BRI L, Wi LT
LEOY o, = v 27 I U 3, 4 F0 s —44°
~ AL WA BN 2 A%, 2 BRI o Uk

an

e S M A A T

BTE B2

Wiz — v o,

3_/>n

T2 20 TR0 Vi 4 e
i (1009%) 725 40% F TH - 23 D0 TR Y
MR, IS )T A BRI 23 (Mo S T B, 1

Lo OO0 0 800 rpm. & L. [ Jbix 172
(I~ 0.69 (40%) TH 4,

M, PRI Vg 13.5~137 m/s 705 8.0~83m's
i) B L 0.3~031hp 485 020 hp 2 pb L.
Fd4 5 L B8~39 708 11~ 1350004 2 740
VRO Jins narin < ie g,

{2) BEBEEORBR

DGR — v v 2 L ] TR 820

i ~(km4mg‘r:;rﬂ37>é>o L, KR

~300mm & L

AT 0% CHBIRCRUE 2, 3, 4R S/ B (iR
B T HBUIN T A B
rixr—v 1 m,f_,'v;f%/b@
IR RONIF/NININCIP RS U IS o ENDPS P B9 W
0.0/90 N B QN S I
b0 L 5 44 A By ¢
a 90170 ‘ B ‘ ‘
2 ”( 1>X“f'f§ 8005 100570 % 100420 X 100 300X 10
& 2.0160 VL nap S MM
WLoFR W I 144 100 74 53
0.0/50 S’ o
L s N LR
00149 (D)ymm |
00130 A I R 2 ¢ 1.72 234 1 37
THTSZ 0T NG et 2 U7 I DL 1:328 1:298 1:168 1:120
PERME PR B _ ‘
. . P X mm | 800 550 400 280
22 AR BT S @ o i
m/s
-y 1800r.p.m r—v vy [800r. pom.
16
14 ()\‘
ol o1 |12 v v
“T \ N
10-] 50-0.54 10 w‘ \‘,‘
D
D~
8- 4040.4- 8 0 = -
; p % %
6] 30 Nr\»_‘a © T *\4( N
430J0.3{ s —4%%,_-4; R <
& . B
442002 4 V.ﬁ
«\
’.
24104017 2 3
Ble|w|s]l0 % 5 60 50 40100 90 7 60 50 4o
|1 |5 |5 ]emm W R % pE) R AER % J
Bl@m | »n!lK
| g B * | Il . L M | I ! il 1
* n v 172 L.55 1.29 1.03 0.8 0.691.72 1.55 1.29 1.03 0.86 0.69
D RnH BNk
%23 S A MR A (MO TR )



P L"&ﬁ

4, A TS, AR =5 ))TH 400,
DLASFED 2o iz,
FENATE &R I D oo R

Dizied &,

S, AR L) =) T

B, DTIL2, 3, 4o bl— ik o . SR
AT ,‘u Vb et V=10mds o st 2l

f2e Hobe 33Ut 5 s e 4
‘]"-l",j)',{&jd_i;;,hl'i‘ L a O g

B, s,

A% A0 N

‘mfh"; 6l
B A D DL & LT L MO o iing 2
SRR L MG e D S R A

Eok Vo 10mys ol ) hp)
T ol fi # B
KRS 3, 4 ¥ 2K
A 0.24 0.29
B 0.14 0.16
C 0.11 0.12
D 0.09 0.09
%6 & a o i
o l oM K M
% W 4 # 3K 2 K
A 0.0144 0.0142 0.0130
B 0.0168 0.0160 0.0145
C 0.0177 0.0167 0.0153
D 0.0180 0.0170 0.0153
% %
.EL4() | | 108
#wL n o B ~ 4¢3 7 T
30 = 30 15
4
© A "‘*-«b
oL 3—"0- S
- '_Q, T I\\\\\ "3 m,’S
10 . —3 10
B -4 ] &
S N R P 5 e B
W5 0.5 %
< T 7 i Q
Yr i I
0 D ¢ B > 0
030 042 057 0.82
Wi 0o m
24 RS L AL

2T B R 233
A LA o 3hug, WO oA %,
PR 2 Je i g, R A <L BTk

9%, C. D TIRSEAEL, Jeae 87, 5% THi, A
T 309 LU & 7e % (FF 24 [EBI0),
3] BIOER & PRFEK &0 BR

G ChiZ s M E A5 7 Koo i < 327~
126 mm (2788 b Lab, MG (=420 mm) 4 s L

PSR OWL LR T TTEO KRB A R e T

WA A did o S T 00 A AUy T Kol g
D

OO R L TR, WD e — b
PRI 2 0k, GRS PHUME  A i) |

U TR A
1 g JLOXAN 5 /«ﬂw) Al s L CHE

C T T

111 G 4 3FEOSEANY )L A BERR LT 2 N

BRI B & AT, f43~’5l<l~-<t/h/ S BE O S

4 Co, Fo - 1082, 90°, T2 b & Jo %2 FL O B & i)
Sl kL, (UL, 108 10— +44%, 9010=0%, 72° (= —

44%) RISl 2,y KO S TR D 3 ORFE - 250
(KR 2GR LT Jo ke 90° JLT8 407 & LEoas,
S B UL TR T R v O 1 O B S
WLl —44° x -5T %,

mm,

HHHBNZ 51T D SR 0 O ITEIG ) (B) L. PR GE
FTER MK ik

W 5T 5

Mo 12 s 4 5 6
AT 'f”mﬁ';; 0.168 0134 0.098 0074 0.049 0025
WO o uge w50 216 176 126

mm .

BN dE o 4000 320 234 175 116 060
DL [1:1281:144 1168 1:194 1:238 1:

25
(1,=394 mm, ;=174 mm)

R W X



%

JEHENSE LRSI AR H T 2
¥ 8 & [ LB R 5 N Uy
kA E Sy , Wi | L 3l T
G o o FHORGE Ry PO BRI )
Vim/s) 5P | V (m/s) B(HP)
|
Co 14.4 0.265 Co 134 0.235
. F 14.2 0.26 l A F 13.7 ).25
O 13.9 25 1 0 132 0.22
B 135 0.235 !l B 12.9 0.23
Co 14.4 0.255 | | Cy 11.2 | 0.21
) r 14.6 0.26 s v 15 0215
- ¢] 143 0.24 ! o) 11.1 0.205
B 136 0225 B 109 0.20
Co 14.4 0255 | Co 6.7 0.15
X I 145 0.255 . F 70 0.185
' o 142 0.21 J, ’ 0 69 0.15
B 137 0z | B 69 0.15
(V) & L8 Ko< ch i, ),
s, WP A ) 4 L s LTL A L RneET, HRLNY TN R VN @ {7 w W GRS VAR iYL TTTE BT IS
VMU TG O 35 K &ty Zh L M VAR PRI 0 3 MR <L R0 B R RIS A B L
L W o TS ol W A (A EET 26 19 C F2 V54 L <, HBUINS &2 &8sk & i, g
JIESVIPNGE & DI GR & BRI I T D A bl
m/z P ——d| SeAFmiziEl) i L e b, 2R ok b
ARFE,  A~—-L 3 RIS RS LTS,
§00rpm. P L2 800 r.p.m. 17 1513 2 EEGAPR 2 LT ALY, 2, 3, 48
12 y —— ,
/7Y DOMGZ <P (PR 26 MBI, (ML 21T
o/ 1% B / o . -
7% % | hp / Mol A, §Y 27 Pl i < A BTGB F S0
50150105 /
4 P < (419%), B B TR 89%, 3T F oG
40.5%, O 37%, 2480TEF, O, Co 3 34%, Bpds
40140104 I
G TH B o AW TR D 34T AR < BHNL 23
] 0 o 800, p.om.
30130103 i +
; ] - r// \
e /
20120402 " Ej; AT 2
Lol | ’
! 1040. é)"'gg-1;~ ‘1 !
0 § 20 \ i = % .
N :
r D' o | By, [ T ‘
= b | e IR N L ~d s
A Ea —4_ 3 7 10 i-_*::«»\l A \*3*4;( SO . V/‘ ;
| EESEE U B (= ST RS Y REls
i ; | 1 : !
£l |5 08 1}6F x75D234 3240 L | 4% . : |
S 005 0 035 e . L
DiTiBlY g% 0 & »n S0 F 00 FieB 0T GEO FeB 0 FLB0 Fa
. s B Z 3 4 5 5
26 B AR SR

CR#LF, 800 r.p.m.)

w27 FEFT R (1) ROV i A% (D)



[LAR SR i Y} 3 bl S0

@) KEH# 7T 0{300rpm)

m/s
12
K-3 10
N
8
mis yp
12
K- 6 10
§
(b} EE M (800 rpm.)
& F o0 OB # 2 A
8 10 12™3 8 qg 12 14 ™5 g 4 6 5 10 0 2 4 6 3 jomls
(.t j& J \‘ A m/s _ o
SRR [-— _ a2 x%”
D= | = Ao
e fﬁg <4 A D—0 | 44°
REY 1 . s
iy - —_ sae) B — 4omet 4 29
| 5 I o—o 0
§.L [ A —— & —22°
gt g — — 2eelB I vy —44°
K-3 K-6 D K 3 K6
%28 JiE B BN TE o OHE A A
MR TH 5, 15% '
F£8E RAESHRUBEREXR
WIS IRTATZ 5 2 1 D50 M o) A Tew' O A, A \./
D A ACH R L, OB i BLUEE & Felg - 2 o LK
DM AR (D) TEBL Uz, Wi, KRS N e

Hillde Mm/s), RUGOEEEG 4 o &3, DX
FATEDIND,

_ ¢
b= M

Dz & o CHBELT IR TR & B ARV 5 A gl
MEXILE T 5 2 LT E D, Dol - -
i B Z bl A,

FEES 29T T CRESRS U A T LT LD
bt b,

1 BREERAER

EFVTECE O AT 2 B o045 Al 20 THEE &S Y
21N (3 o P S B LI P/ 5 AN R A I
AT, PER e 5T B, L, WehkGo°
PTG ACTT L O° DL siddy & 0 Wi &) UYL s
Bbfiislg 280X 0 AR Jins =i iy T H % (5
B b) i,

AP AE 28K () 1253 <, 3 BB A,

X 100 (9¢)

HOE O
A
=

o

-«
q

K-3 R
4&
U
[ (- 7S

MR g

%29 T I B (i R

6 RUE W A de WYL, Pl 0 ek~ 3R
VBEL TR LT 2 2HCTEIU o b e <
ARCT I MU T R b SR [ 0 (B A
WD, 2R WM AT H %,

WG (i %500 & - TR IR OB M i3 72
ZENBYTH D,

529 iz LAEESR M2 R <, 07 ko il



236 B RPN S SIS U S O R I R

Dot B e m + 47— () a— —B PPy -44°

m/s,_ 43

1513 ps

. a A
XYttt TNy
~§/ \m’// - /T

N A

3 & 2 K

r.p.m.
800

600

400

VRIS B Uil 6 BTin 4 F0 2 0o ) 12

S P LT b LT 2, A BCTIT T 00~ 4

220 73 5% LUF Tl O L[ 2 Vb g,
2. EfEEEM

800 r.p.m.600r.p.m.

4 o—a o——O

32 6———0 S — =D

Yo

(1) BEEMEE OB 75|
PR S % 400, 600 K O 800 r.pom. & L,
e MU 10 R OB e Sl L 7z, 5T 30

M@z bdud, r—v v 7T —44° s B, s,

F LRGN L T 2 2%, +44° it b, b 10
Ve e b, r— v v I TR 3T —44° s
B 44 TP LTI A4, ZECTIERT
IRE LI/ Eimnolle,

FVELFAEEE 30 Kby i g, r—v v s
R ST BNt (AW A AN |V R TRt
H 3 VR A W2 B, W0 it <
AP TR L R I o0 KO S A T i ki
N L. +44° Tuk 2, A PR PTBRNA 1 00 & b 4l
AL, NGRS I 5, [1 CiR 3 HT +44°, 44K
T A2 BTSRRI T B,

AR5 UL A O e 0 - bl 974 g, 48 3114
O — R & 72 %, 600, 800 r.pm. (25T, I 7
P00~ +22° 2T <, 3, 48 TiE 8% LR &deh, 11T
VL2, AR 4220 T 10% DL 3H0E +44° T 8% LLF

—44° 2270 07 4227 w4

-447 -22° 07 42T+

BUH i R

F31E

L b, 2 AR 440 270 B & RSN LRSS
DT -P/KiF T b 2 & 2 LT B,

R AR A LA AU P o VRl g
76 0 f R < SRR I < P B & g
e My R < Fe s WERLME & Ve B, R
i AL R - TS <, S e LAl & 7 B, I
FL 00 +22° [lts, 22O MR T 5 2258
bhd,



s

15

[FE R A E et 3 i - o 237
15m/s 15 m/s
T
Ko
- 3l
) KA
s
15
10
5 32 W & 7 A (800 rop.m)
2 EEEE S OBR Do W, 6o CE T AR 33 14 by o <L g
A2 B2 L L=420~570 mm i Z s T 4 R VR i L e A
B VR 850 DL Brepiin T Lo MOl s G UU LA AU, MR TR L O L i <L O
S5 i LI 22U &2 4 412;:5'?4‘3- s 2y IRHES U N TSI Rl E AU COLC T R

=L 2 T D R 3214 (a), (b)
3 BREOEBEFRFKEOBR
ST 33 (@) i, RN AR D B
N3OS oM K& TN R, o
BEXB DO L LR b e <2, 3§CED 4 44
MR TH D, W 5D s, 1 Fo
BOTYA L w1 6Tl Lg%

i <

EBHE

WS LV D & IRGHE 23 Al
4 #, 800 r.p.m.)

6 TURII T LE L LA o ooV i 1 1P 2 e /b
g G)o

MM 2R D2 T 2 7e Bl AL BT 4
T 2, 3 TR B5~6% TG, #D N (B = 4.0) T
VL8B4 o UL 3.2 T L B LT O 2 IE
(4.5~5.09), 111k 2.34 7 L4800 (65¢),

WA TR D) &G L o MR ARG vy, D&
SE (=250 mm) & LAl E D L=1:228 23T
Hh, 2,3, 4B 109 DL PO MR T A b L
NI = 17250 LAe— (=420 mm) & Lo D
L=1:14~21 (B[ —1.75~3.2) T 4% 5~10%
THY, b Pt LT A, Bz 284 bl E LT
Ly LSz iiaiisnton,
(4) BAHHEEDOBAK

LRI VR S 1 LW i R A - QL) R A
JACH B R, TLo%R
RN D EMNFHRX T
BRI IR T/

e s 2 &EER R L JER
Ypis ikl LCZA iR
Do ST LILOINNIZE A Jjd k.
WD B0 L B A ST BT
WA I 2 2 L 72305 S 0 I 14 00 WL
WM (282 Tl X s A, il
NN D = inF D,
Vel 50 BHTURAT 34 19 () 03 W 43 s LA, A
IR Jo FHME S Y Ly B, C G 1SR,
e TR & LT R A R
13414 (b) 2y R ﬂrc- AR DO i) Ao
2 g & B 0) it v UL, A ORI Tl

P
NRFGIY TR RN

AT
M

(58
Nevs




(a) EEM

238 JI:(EJL}\%)“Q%’LHB 3 HEBE

10 15m/s 10 1'3m/> 10 15m/s
_t""Q' ’7 \.. T T 0 ! Y T
[[’ ’“\3 = *\ig ;
(b) KA1
m/s A _ C 4 oL, RO
™ a7 _izogkj
- AN 1 1% y w’n‘%& S0
i L 1 BB | 200% | |
Wb ; :
10 | & r OO -\-)--4.‘?/ L 10
I - 11 nsy, 1 [ (Lsi 1
5_ 5 1T - A ;
L L L] il i
L L 1L 1L 1
0 1L v
0—O0 4 Bl o —0 [ELFIVY o—o /KK  O---0
B3R WIJME LS (4 8, 800rpm)
g <, SRR Pz e T S e T D, W ” | ISR
Sy e A s ) X T : A - A
B, AT Al ol )Tk o s 2 s AL 60 N e b L
T Do 4735 (kb 2 O Mk i TR A G LTI L W - ¥ T o
) |
LT, B, C, D TR L K<, T~85% T 40 / N A
BOH, A DK 2LE5% TGO T 2L b, - WL / \/ \ .\
7 LE570 mm TLLal Y 50% BN R oS, L> A 20 ) ))— :
570 mm TIRAF§ L < /a2 &b A, R N g
RER L I SIS g% S (0 S R e o P E T Rk e O{_Om L[ = e -_T
. o . 50,0, B %
FuE, A TR 10% Chgll, Tii—.F ] P 65% < a{; Fl;] lel W iy
BB AE D, B ORI L B0 35% THILF MR m[,.@ P20 00 Q @
P 349 Tl C IR T L) B 4% TIRIL, " . .y
%35 SR IR b i AR

[#7° 24.5% -~u—1f¢'=, D Tk 3% Tl ik
19% T, ke h, Wb, WA B2chuy, by
ﬂmnszk)xw“ﬁi"_"m M A B LT D 2 EDVAES
iz, xR OMMOF R 34 14 ), (b) 2080, iy
LEO5 AT e o o Uninsd b, it
L AEPHIRE R T aaliy o IR0 Al 4 Sl hog, B,
C, DAoL by Vil iz N4 25k L, AT
VMR A D U A U rz oo oo S A L
L, NG 56 T i,

Mz WTHRY — v v Z7OWAN Vi 40% F TR - 72
L (T O MG NN OV TGRS &, 8 36 s <,
eV IR 4D (100%) TREx MBS, L, D
50~60% 13t & 0 PR < Te DR Do KR T

T D 60% L H W Ellne U EResen, 11 Tk
5% TV EROMIR LR <, 40% TkiEa7e U e

(4 ¥, 800 r.p.m.)

LD, MM SR 23 KL A <L # D 7B

I, I Mo < (6.6~8. 5,6,, 11 UL B3 ClliM L.

JEAiD OB i L % 2 & e i LT B, 1TSS
~B6.6% T, u&mxmm:x B AT fLAUL iR 5

g,
DL Eoodb WA 3840 UC/lid Tk li< th 5

(1 #~v77¢&m7w*x?x-

TPy, T RSP R AR R O s X o0 1/3 (30 mm

LUt fias, 2/370 mm) XD iRk <L il
T b,

(2) Jo JCH B RIS AY 30 mme o) Jjik 4 KL B
2 3FL UL ] 0P 4220 2308 <, 4480
BTl - T K8 < MU i FLh s Bb

A XA T LS



(LRI S a3 b R 1 0 239

K4
m/s
15 %
90
75
JA
b 50
& 10
40
S 5
[k 2 8 4 5 6 7 s 12 3 4 6 7
£ \ ‘i 1 TR aH
o W Y RENS
3 7 ‘[ II \ \\
- X l 4 4 \
] 1 1 L L | 1 | 1 ] 1 4
5 10 : 10 15 m/s
3 36 ML PIEE O &S A (4 K, 800 r.p.m.)
WT < Dy il 70 mm o) fiid 4 FCc i B 1 Ty WRROWIRD, Wi L L iug, DiL=1:14~
220, BRLTIL 220~ +44° 2T 220 0 23O D RUEICRTH D
HIC L T B, BBz by, Bl () WCDIBEEN O A ~ RS AU T S5, M
3RO R 2 RGTIT <, il Tk 4 B < VT I YU A (T 'L R A AR
%o 2RO M EARL 8% LT, b - D, e Z)o UL, LDl & 3 & i s fe ),
S MR AICCHBUB NS X - CL e 55, —#uioi 4 ERIL 30% DL 1T, e lK.lmmi/whuu:ﬂ;;:,u <
Ll < U ERALT W EI s s ' %05, oH ,‘gé
BUESHIER 70 mm TiE Vgl il 2o o, i s Ve OO S L5 A PR MRS k- T W A
MO I & T Do WUIERMTIATZ OV RN A4 WL L2820 mm Ci% N, L =570 mm T, [;~7l;({5|7,‘4}7
Bl BRI, b, FoliGo o< e b, L=420 mm 743 L~ %0, L=300 mm T |-#~#%
O (VL FRea &« R SN P R 3700 5 S S S G (). 8 PAZS K = g L op ik e %

A hNETe D, 2RCHEVTIRL o {, 4
Eoznaitirnis e o Ao Sl s i 4

S WERI A 300~820 mm & U 7ol (v, g
e, SRR ARE A BUZ YT X, ok 21&&
OBRLZ A A BOM IR L 420~570 mm T 4
Lol E4IL 6.5~T% Tl LRIl Tv D

> O WBA I A -l E LT i e 126~327 mm &
THE, ARCTIER 250~292 mm i ARG <,
fL 2 8otz i < te B, Wi 176 mm 501 L H Y]

o i s e, AR L, KOEI L

g =PG5 Al R b 25 2 & T ACK O i T
b, WO, AR LT, i %m
I L opFb L i Tdhh, ﬂi W 3T AR
ME LT, B A S 2 & UCh, Lo
W MO I ENRYITH D, K, MERN O
i@ B it. WU)BER R UGB LT L g e
NINE Lo TR G124 2 N TE D

BB9E FHETER

b, MEEDr Akl TFEmis < ie %, By = DR TN B N, MU XD E ko AS TR
B RIS U TR U A R A TR i FRA RSS2 O S GEMERINO L UIBGTE S A E 42
GEMBL & 56 & e e D MR I A Fli 2 Y) s WIBERE (2 oozl b e ARt H 5, K

BELD L, R F SO UBR LA LT )\f_'}‘{\lﬂ’@ﬁ'w% B LT, RS
Y IR 5% LU &£ 7 D, OGO A > TR e » T B,



U f) L,

oot e WS T AL (e T,
L

Tl ok b1
/A I

ez b

TESIONRENE g 2 - T

‘/UJ&K}‘& LD L s O s 07 T
AN TNl P

TN X% R

G0N T

(@) LAREMES (b) WEABEDIZE
B3R RN

ETEOW: 11 30~40 [T 2 ooy, @i, vp=0 & F

FUE A Rl R T ST L

2 sin 20
4

T lllfL IN m '\'fm Lmax i

-
[

L= THY,
7 =45 [ 5y

Lm:\x =

T L, we lff 0 =45°
Lo L, dkiotso g
51, 0T

T4 XA, M e o> 2
DI R A ol

LRGP O P8 L » T &

LA,

7ol

=Pl B, BE ASEREL ST, TR R A il L
TRIANUENT 9 Lol Tdh D,

EIX FOF o
i) # ‘ He LA
) (24.75¢ 1000F1) 195 /1000

MO mis 4.04 2.86 1.8~196

ZRIEB0OFR by Ty FiDL o TE N X333
m bk N ERGOGNI LD LOTH DL, EA

L OPEBAI AR T, % Pl o 12 BT
ETr e SRR LW YA S E s T T
N ﬁJJ‘Jif)\ SR B, A = A AWM T ORI T A D

T U L R SRR L - TRTT A L0
< ﬁiM; By,
FEI5E WLBENCRICBITET R

Pl s Ui s LT, B, HE ASERR SO
(2T 350~800 rpm. T8 A & FAr itk X
, 15 825 em ZBE LTl Lzt ,I-.fﬂ’f}la;,m

(«I) ko "—JJ(”%/)‘OU)((? F m:VtJ\ 2, 17, 26 Moot

IR PNF I I R

=
R
-1

41/IL/ [
4R E B K
FI3RB I T B P

&L T FL & O A s g 38 1
oML TH D, S SR F /Y )
AT AR AP e 4 N R P o T
BOAPM I Do 0o TR P E Gem ":ti'Z{f’L [z
BTt -4 2 i e, BEETRE 2o

2o P Y &
0 jikE

/z;);\)ﬂ ﬁt\ld\: ﬁun’(iti“ﬁ
B2 FEORO T2 WA 75 )2 W)k e T

s Y 4,

[l o TG 05 i b i, TTOMG
ety b RGNV T R S o F
10 Wi T3 2,

P EUA L BRI A B U, 39
VAT FEWUEA L O o &, AR L
EH R A T B,

% }'l\';i X 6em oo bUTELE 500 rpm. (6.5 m/s) (T
QUL SN | ISR P AN =1l (VS B alh 4 1
9.1 m/s) 1T s
Pl B COMASERRIL L 2 Ry
IR D o TR PT 255 THD, AFRIL 60
r.p.m. (7.8 m/s) 705 MUY » TRFT L, Fedb~o it

Ir AL % L, TR em 2 50T, itk
WA N O BT B i <R O IR, ZAULERAER

FTGAEGL O T X L, MR
ST > T %,
25 em (ZsU o TES T o Mix 2
FhE BT % T O N T A < Foesy, 400 rpam.
(5.2 m/s) T L AL LSO b i i £ - o
Zo 500 r.p.m. TLIER L OB RITREIA AV DU,
600 r.p.m. TILGTHEL Tu D 2 L VST & o, 1401
LA SRR T ORe & R (ni (Lu»( Lol [

VAR b

e «j

i,

RRDENE
7l§fi”l‘
T4 L R %,

Zy, 700 rop.am.

l,i_’%‘[;'”f
O i 5

AR

ThB,

36em T



350r.p.m (4.5mfs)

Mt

0 G T S
ol 400rp.m. (52m/s)
50

5 10 %

%F 500rp.m. (6.5m/s)

w
<
L s a

>° Y

700rp.m. (9.]m/s)

k)
% 800r.p.m. (104m/s)
50
;L—M%
0 T i w
woamBE
%39 T fii A B
HEA iR T

ALt 0T, mX25em (T, 600rpm. D& 2
HTREBOWHEO LTS 2 E b d, IO
BHOWHIL 78 m/s TH D, HMOAERITES S 6 1
S 15cm TP T, ol 25em (25T 400
rpa B rHEL T S, BT 39 IRKIEE T S 25 em 2
BB REFRER L) SR (el Ak,
BRORRT 0T B i BUE o) REFTREG L O i de Lol
THI LI L T, WA Lok AR 2 RUL & TR L

R R AT e X I 241

350rp.m.
T T T T ‘rsa T S A | /” om
N
At
B
50 190em
T T T T T
0 AFOHAL e
r.p.m
pl? , 50 . 100cm
=TT T
— R f
— S <
S o4 TR
800r.p.m R
50 J00cm
—% T T
D
B
700rp.m.
50 J0dem
—— T —T— T
—_—
"
i 50 /osem
\1 T T — ——r— T

ETRB

N 25cm) (T AN Lo
%A

P2 b AW A WS Uy (W00 Y Fe 2 (R
UMM 2 R 2 o & VT & B, B ik d 400
CpM L BGTL E T A I E N T E D,
600 r.p.m. iZ BT, BEE 29 RO 63 em WY %
FoHEMG I &b, (L, B8 15% M iEA L,
BulnTp 10% 2 AL TV B, & M5 E 5em A FT
T2 DR AT S < 7o h S goic IR 7o 2 ol
M b it A,



ATEE 6om

Bl RPNES = I TR

15¢m

W% 20

/ ]
- /i . [ (L/
cm / \ = //
80— ,,7/ —1E Y
# / @ // 'z
&
L TR | AN
| c// l 7/ /? /2 ‘
P
Bl A LA s
pl e } | a/3 n
a '4/ ) ‘ /6'//;
a0l ) //;3/—/#‘— 8//4 ’ﬁ %////7;(/ s s
-~ L, o
e A
L 2T | XN e
0 " | ] _,\/:"j i Y i
207 500 w 200 Worpm P 50 #irpm
PHE E D&
5 40 b TS -
GO ARG T ET AW D SRR 4 SR T S I ),

..a\' B L BRI DL LR B Sem i)
ol L, W M AR W em it LT D, o
TN ORI L] 38 14 C 20 AV, b Al 0
Do L MRS IR Z R S
MO MG A U U7y 2 AU RTS8 o0 LT g <
RN TR T/ R 3 A 1T (/A TN

e p Py 07 LR, 5ol
600 r.pam. VL T BT 8 Fo Sl o 4, Y MRRG
LTERE Lz e oo,
LT, NS BGTHE, 700 rpom. (9.1 m/s) {7 1
DR EESSIIE X A b, 800 rpom. {104 mfs) TIE AL b

= 40% O R

MO IR Y L

e SN i€ T

EFFHEL T AN, WOV AR 30% JEA LT
Ui R TR 1000 rpam. (13 mys) 25 ok LR
LRI TERIR TUL 2~d em fif J~F ) 3 4 B 1Y

TR E Linus G AL,

W B 10° 7L 600 rpm. T A, B0 S <
800 r.p.m. i LT <ML T B0 07 L0 <
ST L (421450,

W 11y 20° 12 ST L 100 R BA E S e ML T
LA T iRy, 800 rpm. (2 W TTULEL ML O £
W TR T E < e b (T 43 MBIRY),

W 117 30° (7 B TUE 500 rpom. & 0B, AR
O TIH R, F o LERZ 600 r.p.m. TUKOF, 800
rp.m. T LR e e D i ALK 500~()00rpm 55
Ao B L2 LTV B /NEE, BT 800 rop.m. T8k &
LCde K, /i 800 rp.m. f&rmﬂuﬁw, 1000
r.p.m. TR WH AT T 3 MO 4 SRk e gk
di A, FOHEA L LT s (a4

W A 0°

W f-ffy 40° -7k 400 ropam. (8.3 m’s) s AL
Bl 2 PO, B, HEoo PR SELE EWL N 0 SR
VST 00, s TS 07 0 4 s i
OISR YA P BV R S s b
P4, B FMG Y - A0 [ i x sk
JOU BT N, S RE R  T ET
X %, 500 r.p.m. 6.8 ms) FUREE 7 Do R 2 ik
VRO L PSR T A 0 TR AT 2 T LD 4
B T 2B M Al < LT it s S A T h
Zo 800 rp.m. I ALE, KL I oA IS X b,

W H( 0° 10 LA E S Tl T D, ‘.Mw
e TN T O 149G T, RTTRREAL R, B &
Jedils, MESENEM O SERA T )L b X bt

BT (5145 A,
FE 168 FHETREOBE
1. BACET RS () 41~46 %)

W g 0% Y B ]'ﬂm.u&'*;i”
UW%'V.“.?%A{'L SRR R
0N AN LY S NAN “ﬁ Lifa A, 400 rp.m. (5.2 m/fs) 7
%Jﬁﬂu U Feb o i & 5 o> 7 G0 4
HAPZHBLDEEL LR D, TS 5em P T

VLA O TREGIETE L, ORI & BRI,
e > CTEMGHOZ I o Pofh o A Wk R, R
T8 Y9 ZoZbi s MR u 26 1 2 RS o od 2 0K
ET D, M, Bl 79m/s Did-, AERRLL 6.5 ms [
1o BRE 52 m/s DL ERIUE LSRR L 0D,
jiéﬂ A It g, 350 r.p.m. (4.5 m/s) TIIAE
LB AR ER R A2, 400 rp.m, (52 ms)

LT X 2bem TE

600 r.p.m. (7.8 m/s) Tii8



Wi - M’i‘_ua I B 943
- 400r-p.m.
,+ a . 20 _sopom
i 400rp.m. (5.2m/s) —
Lol 4;!4,
0% S00r.p.m. )
50 . . 00cm
% 500r.p.m. (6.5m/s) I \
o —
, gocm
o, SE 800rp.m. (78m/s)
% '
50 5
+ X
UL%/ \B’;\;—x_._ﬁ_;_
dem
700r.p.m. (9.1m/s)
NGB EE
Sox .
0%
‘Uiﬂm
800r.p.m. (104m/s) !
N
T SN ,
195 1000rp.m. —z
4 lodem
eay 000rpm (13.0m/s) -
D=l — ! R
/0 % g
He | % TR B
BALE RS 0 ROTE TR (11 0%)

TR MR
frt s

500 r.p.m. (6.5 m/s) T TEMT X O MU LR D
BT Ui, BELR RO J 45° ~TE R 3200 T
TR &1V I — L, UNT I 0
NE BLEBUIS T D 2 E b D, ANFak, BT
BE MR L B T L ot R T D —
AN LA B,

RO YA KRR O TIE

T T Uliieds, ASERRUT Py 1 H il

T
Bem T

L
UJ)(L

¥, G461

VRSB 600 rpam. T 140 O0° Tk 3 A s g
KA fite s e n, 10°T 45U, A0 T4 5k 5 40k o
R 210 bt SRR A A L 30° ~
A0° TR e v e, AN AT 600 Tpam. 0° 7 2 Sl
AN i E e D, 300 T 3FNL LR A, 800
rpam. SV, NIGE 00~ 40° Tt K 2 50 s
B3I 2%, K0T 30° i 25T 250 A 8
SR ET D, KRB R A M, Wb

S/ AVEN AN
0° X 0§ 40° D2 FRIGE S~ L. 30° 20 bbit

o MK i



244 Jl:(fH:JL }\

e “f?nlS)M(%EL

600rp.m.
50 [0gcm
]7 T T T
%[ 600r.p.m.
—_——e — - T T
107 800rpm HE B mg
Etfe— 0 e
800r.p.m //7 B 7
i
L e IR X N B
ot S = T —
103 REW MR g
. &
oo B S
5 42 BERLOY AT ADROTETE RS (K 117y 109
600r.p. m.
[ 100cm
L
w
800r.p.m
ST 100cm
2
/

#43E

o T T B
RGFSHELEEP /IR

800 r.p.m. iZ 313 B NI & F 55 Aide Lol i,
JORTIR A0S, TSR E L, AL AL 07
L0 200D iU Te A N Bl 30° o T
okl g,

Lo, B, #E, B o psECarmi 1y 0° oo Jjas i
A, 0% A & VUM R DI 0 LT,
WG E ST o i p iy C OB O WU S 7.8
m/s WL 350245 L, BHTIE 60m/s TR &
s,

W, FRL L IEOR 2 G RITIR R & O REFERTHT
YT THWIADLINIZHE - TR I RS, Bl
M A X FHOALRE Uiz L 0 TR T ki 285

ko ilic xon 45° L s

FERL O HE A AN N TR

ZTR®B
{1210 20°)

KELHD, WE LFLRTIGELIINEE D, 1o
TYFEONEFUS B TR BT C & 0F, B2k

TR B - TEAER S B0, THITE, 20
WL, f PR TIREHG LY - TRET
LT, (B E 103 OR35S £ i g,

2. FRAELRIEH

B RRRZ D T —HE 5 Al A L0 5 B 7y 0 2|0l
Briewe bff 0° Bt 30° T LTl D £ 4F 10 Kot
K THbD,

AL E L LT R 30° 125 T O ol K
HiFre :L 0T, W 07 O EIRIRE Bl LT
FRDILLDTH B,

BdE & U TR A 08, #E5 AT ] — 0 4, 00 % 540
AR Lo 450 rp.m. i AT AR 100 L L,

r.p.m.



il EHECHT D

400r.p.m.
. . 5]0 . 0em
30°
400rp.m. (5.3m/s) /%g(
1 1 1 1 1
105 450rp.m.
. — 0 ig0cm
30° T
2 450rp.m. (6.0m/s) e
B 00rpm. "
. ) 7 100em
30°
%L 500rp.m. (6.8mfs)
INE
50 \ -~
L S
' // \ N
HLZ/| T, N L L !
S 0 54 600r.p.m.
. i 00¢cm
30°
%ﬁ _ NG 600/?/7.//7. (8.1m/s)
AR (Y /
— L ' ) = E =
705 700rp.m. e /J\L__m_/
. g . EE 5]17 Jgoem
g e ;
o 700r.p.m. (9.5m/s) \
50
+
JioE
/N
/N
9 2 SR T U ¥ S S T S S
70 B
100em
% ﬁf*) 800rpm. (10.8m/s)
50
D
0 . 507 RE@
s 1051 Worpm s e B
. i /J}i i 5[0 - 100cm
% 10005 p.m. (135m/s) ?:::'\QR\

AmE
- e

— AB R 2EW,
P

BT BB
O JES AT ROVE TR RENS (R L 30°)



246 BRI BIP NG S S R T

500r.p.m
N 100em
o .
=
(1&3"\
350r.p.m. ®
5‘0 /00em
[P / . T T T
hoe
>/// \ % T %{I——i o |
&7 sor ﬁqt -
[ X
= — Y .
z TR B 7o 5T T
600rp.m 100em
; ‘
Ve
L Gt
/ H /:K
. X
400rp.m [ S E\ _
) 50 1oem e 3 e
800rpm. ﬁ 100
w° ‘ i ‘
43 \\
Azl
JL%@HM .
T H m
| . i
%
50
& +\+
o — x
L X T
0 M+<6__§bm9
5 05 2*
%45 BRLOBEFNTROTE TR (R 1Y 409
E10k MBI EM R (&M

we o 0°
mw:rnmm"r; :
H

Wk 30°
B M K -
g

j Fpn HRERER m o ow
¥ ‘ 500 112 450 1.00
e g 500 1.12 425 0.94
o % ‘ €60 1.48 600 1.33
/N VA 880 i 1.98 800 1.78
NIV S ) 1000 | 2.23 900 2.00
NI ENVN 3 1110 ‘ 2.48 1000 2.23



R L (Al o R Tl 247

. '
a1 /2 13%)

+ . ,
7 o8 9 g 12 i3

7%

WK LA & BE A A

F46

AR SIS UNIVAGE YN SRR EADINIL 15/ a7
BHEE L, R (RBG TR 20% & 3 2080 B
Lo IMESZLTHE B% T THH LD, L L,
LA 0° THE 30° X 0 4 1L.2% oWl L3 e U,
W22 = i TH B M L L 8 — T H
b e 1A 30° &L PR B TERIER S TH D
slbh D,
PRGBS W SRR 2 D Th Bk, o
OEE-E D F FIGED ORI L %, — il 1
RONE 6 BIBEBGS SV T AU, Rioo BlE
1 85m/s T, L 116m/s THL, U, 85:11.6=
D36 TH L0 0, FERDIFH LIS E LT
THLEIENTE o 2 Ll B, ORI
B o2v oy vy —ROENEEE NI AL e s LD
THBHS, WG LT~ b O ERA 2 2 TR
il B A N B U5 & DR T b I RS LT
i+ 2 26T & D,

3. BLEREHOKRE

PR RIS 5 oo A L UTRENS XA

BN LT ey, MR VERL ABI o )0
AR OB & U Tk 5 Wi s sl 2 %
WA IRBER A X 5l -t T Walther.
G. Brenner [(® {2 J X gHRio 2 & oA & % 0
LT, RIOHMLREEL, IXH0J), T oIRES )5 Moo
WAL TR GIFIZ L 5L DTH D Lilide, 2 =
T GARIMA T, Fliw x> b hicfi-Fomki = &
%o H. Blenk G2 LI HEE Pl w Xk T L
M,

wenll. G
N oo " CuxF
Wi P TR

G fhirofiht (kg)

F: RioWnmiks (m?)

Ce: 8 PL6R 2L

(F F 2R, TR LD e 2)

M, Co ez b Xickh, B¥iE—FlLicl b
TN 2%, L ORI T I GIF TRk L
T APERM N W o to & &, Kb~k
fT+o bt b,

2 X, R NEN L6 T LR E L,
FML05 Tl b /N U, Wi, NE, /NG, K, R
WX DML T BHs, 1000 K E T, KRR - /N /)
W, A, MR, WOl <{eBh, Ll IRT
VB WG OMY ¢ &0k, M2 B AR - T
Whe WG o LW (g), F AR JlilA 57 s
RS (em?) & 4T 20 GIF LR OIS o iz i
AT MR M X BT & 1,

Wi, = Zions Lradi g ff 30° ot 200t b
D%, IR G A A SRR AL A ) & (oo
BTN &5 11 Ko TH B, (1L, B
DA D\ 1000 K0T SR 7o A g 4 A (1 45 8L
e b s, MOE L L 9 & 2800 G/F xR

06
05 J/[,v

G o4}

03F

02t

0.0+

(WY

UW ] |/.‘4 76 1;5 70 z} 2'4

bzl M MR K
E % 2 B =
B3

BATHE MUEER (K 309



248 ALEE RFRERIBRRE HTH F2H

W X 15cm

FASE TR TRE (KT 10 cm)

FllEXx FEEHOEERK

EET

‘074~088‘ 0.95 ‘ 1.00 ‘ 1.12 ‘ 1.19 N 1.12

P
|

Lok, ToOBERE,S b DOT, EREHH
WIS A BRI B & 70 B

FiF ORI DNTIE, Hil2 XD 2 RiffiLHEHD
HE LB BLTE, Foftinkx<{h, £-T
2 7MiM TN EC T %, SEERBITIEVT
FIZRWTEE T oo s Bbh o,

BIE BRETSH
WO S dsb B U A1 & Bk T o0 AT & o B A
R 7o, BT OIS s ou TR
B ke Ui, B, “BEMNC T % RS i HEFK
B ORI I & » TR A D D0l & Te - T
B, BRARIE N EMICE - TEH EX D% T8 Lbic

BT oW R ED
WL L,

T ER T A (S L, 500 KO 600 r.p.m. i< TH
T Lo, FHRBTIIREA 0 T, W, MERUKE
ORD) AR L, [BHERE 400, 500 K UF 800 r.p.m. T
D, R 30° TIRANEROKRT (RELD AL, [liE
L 400, 600 KU 800 r.p.m. THH, WA N L LM
Lie,

& TR B S hocRlERne

HE1EH RNOETHH
1. EHERE
2, 3, 4R B BuftAED VRO D> Tw TR
AL, 850 O TH B, PR (A 5 600
rpm. S A EE G Vin SECRRI ARSI L



w Lo

w4 20°
B HE

M OB o WY R B (BT 10em)

&

O 43 L#iiE00 YeEm 407)

R kA 40°

TR

i EHNEH

(574



250 ALt RSP ke s M7 % w2

% . 3. ATATORY
o MBIEF MR by 1, FREO AP 54 Hdie
FUE, TFERERR LR U BRGS0 d D . 44 T

[ o DEEAY W g RIS fii 2o orsd, 00 Cid U 4 (e
Lo 44 Tl AR <72 0 O Wiz s, &
VB R D S AT IR (o s Tl L T, o 52
X0 4 FCHRG T T —44° T A A sS WL Ly )
Ll h, O° T JinsiE o U ERT 6% LU oL
TN E VLT LTy 2, +44° T3 ot W
ﬂ & 9, MR 51‘ﬂm>ﬂnmi'c13 iy Eh,

[SIEE S Ry
< mE S A

=i

o
e
-~
s

5 a7
—#4° o 440
(:I'! 6 { i ‘(’”071“1 7 \\; 7] x'v:/: ~ I o :_?
FREA A B (6% 505 fitkih %) A » |18 2t e D Y 1
. . e . LiMWJHu_rDHJ VR EIE S QU (TR U I
FO0R UK (V) MO i % (D) v L i e L
(600 r.p.m. 2 1H) st s R AU i s B AT 5 L
f))( :2’5)@ vz b
AL DL O )jH e Ban, F44 i LT LI M'LiH’r‘N&: BT, —4° TR 2 AN AT N S LT
’””"‘ RGO Bzl AT A LT B8, O & ¥ p44 Ty
2. RESfHCEERER SHNTH 2 BN & U TR o P 4gie C 0 i L T
2, 3, 4 BG BT DU MM i o TR B, A 44° T 6% %4 HL &u\, Wiy 19 &2,
THEFSLFDMN L TH A, WA BT |, Wi e T B, O° Tk 4k dimyg—ich Tvg
i FEEE w225, WG 2 i & 7ok LR B,
s b PEESR K e Do AT AITIL =447 005 07 2HCHBOBE L, —44° 4, 0° 4, W fide i L
EOFATIHRI UL T B0 +44° TUx, A RCTIRA§I (RET ;ﬂ,(%m, 4% ﬁ/jﬂ‘]ff'}j/\m[hﬁ“&)fl‘\@:
L O TR T, W Rl i D, 3R 28K +44° TIT 8% Wpsis &, k0¥ —To M ik 7 - TV D,
ElAuE, EERARO U LS TH D, EH0IN AL M \,)\mfa*ﬁm LT79% iy L, fhkh
VIS0 2 0N R D A T Ay, AT 0° (6.3~ G 2 B LT L — T O 132 & 2 h
6.5%), 3HCTILO° (69~T73%), 250TLL +44° (79%) Hh,
Lo T b, Mib, B 0° Lo fins L 2 W g R Alips o L S Fdui s v 28—l - -2k F
Al B4, SOOI OV TIRE 2 83D TR LT, MG i T s miiuA s & 6&3&‘&
RN H D, AU, fo b 2 Bhh OB E LSS L TR
48 28 800rp.m. 3N 2 600rp.m. 282 600rp.m.
_$ _5 /0 mfs 5 __Lomfs
+— - J:“ S
& —|—Fxalun b —
L S T

%51&] P BRI 35 0 B HUE 4 A

(i”t) M ﬂ\fﬁ*%Lf’\ﬂfM’/\kﬂ”fo o, 17 bﬂ& T mem MHL HFAT & W — iz i B, BT
e DAL, BEOMAI A T &1Rs, SO %n o AiBREC T2 008 a2 mT, M—% %A e
SATREM& LT L, MO MEECHIYT 2,




Wik Wi 1& '3‘6 I}Y 251

LB ToV . JAUTHOIU R 8% A kin e B L8
bh, 0% pLETiX, TOEIRAEEL 79, 2, 30T
6, 7T MR {3 A,

500 r.p.m. iZ2u T LI AR Loy, 48 3
FCte il U TS 18 0° (T ps it B i Alide s LTy
5,500 r.p.m. (2 BT 2 IETERILHT 50 iz <, 600
rpm. &R E RGN, Bt T2

LLEDFE RO T R RO g 2R A o5 ”]’rﬂﬂﬁu:’)k‘
TH T D L D% —5G L TR AU 12240
mK’C“%Z) M, 3~4 Ty 0°, 2~380Tid

~ A48 DEE T AR T L 0 L b s, B
WA, MM RIERILPIN L 8% LAY TH O, —#k

F12xk HOEE TN RN

R o R Vopma e e A E[BE TN
BRI f{jﬂgﬁl PO s ot U g
_ tpm. ~ m/s %‘umm
00 | 4 3 0° | 109+0.71 ‘ 65 | 0°
600 o 1052073 | 69 0°
600 | 2 | 4440 | 94=074 79 | 48
50 | 4 o | 902057 63 | —aw~0®

50 3 | 4+44° 1 91:064 70 0

K
BH2E TR BT Ao E T (600 r.p.m.)

2 &

TR SALINRENGY/ N A ﬂleﬂzﬂ_u 0T, b
RO & OITE T MO e BET 5 A i
W, Szl sitibhs,

PLE% T X 6em BT 5% T rfiosi ¥ o
fm/\f;/p Wz, Wb, TS X 2B emicls

LN AT

a@,ssm (a) {1, 400 r.p.m. 42 0T B WAR L) DR DL
T X BB > il s Lz o T
25, Wb, —44° B\ WU ia LT 3 47
H, 6, T{7 B2 6% SN TETW 5D, 0° Tk 6% fia
3FIEZIRE— A7 UL i A —2IR e /o Ai L,
O2HiHD 2% KO 1% FHilia T L Tw 2
FA4° TIERO W g fii b 7e D, 6% SRR 371
FiZ 3 #PRCE D 5 AT LT %o it oD Jleki 7358 oD ©
2% OV 1% Fx W eprBL o Af LT B, - TR
GEX 6 RUY 25 em iU, v R AR o R
MO LT iz &, LRSS AL, Do aH
TR LT M R 7 RE—IE T, N o
BRI D

E18F NEOETSHE

WL AT, 4B 500 rp.m. st AL G0 s A

INFEAT o TR, IS (b) o TH L



252 L K2 L SR IR AR B

GT% %28

—44° TIIED e W RIS iR B L, 27 BWCRKS70
WAL, 3RO 6fTRCEESiE® R LTV 5, 0°
T 3FIBIC 6% #AVEFT L, SR W 5% 25
BHIVEEL LTV B, T +44° TRl B A <
£ BDOTHO W ERAHRILL, 6% A LA 25 L
TLE->TwB, 2% RO 1% #id W Rz 574 LT
WA ENBETE S,

52y

o ’ -
—44 i L
o 5 &

~A44 A Ky 600rpm WEIOEY 6 o

1985 KEOETHH
W N4, 4% 800 r.p.m. (= k13 AT ADHEY
KA RED) o T3 hudE, 5 55 X (o) iwm3im
{THB, —44°ITBNT, WERGHAEZRL TS
L1k, BRCBOVNED ARSI TH D, RR
AR 2418 T, 8% $12, 3RUN6, T4ATEIZ 245 LT
BAILTB, 0Tk Tiztk, hEoRENEE AL

.
00
45 25gb JiEI0EY 0 35 2hp6i
; - f’ &
+44°
+4A 4186 Il &0y
4 ¥ 3

E6 coll

EB53E THRRCHTLINOETHA



[ERIN

Sy R GARL 3FIH AT L, 6% #ns 2, 3 7IH i Jy
ZHoTHAMLT 5,4, 2, 1% FRUTAYIHZ B LT
ETL, iAol lcu s, +44° 12 BuvTin

EZEl SR < I 5 O TR LI~ L, W

FRFAOENI VIR & 7o b, B /DR &R K
i (8%) DA 3 AT BN D,

KILZ Ty, {Bodbfr & BRI 4 0° ofE Y
S L DB - CPIES e T B 2 &

WG 2w

L7z,

E208 MKREH I (CHITIETSH

W 1h 0° M, EMAVKOE R T A B
THEOTE XA 6em T 25 em TG HBIRU D5

RSB T A A A e o, RIS

WSty 30° s, MDY 30° [N o TR E I T

DG OWT, BRI g o At LT

GERRL

48 800rp.m. BB
0

IS m/s

PERGKREL (KK THD,

s

=
EHAR kLA 0% st D M A
5 Gt — — —— e ey
\-——\—“,,\/ S \——';_ ~
—— S -
004/ % & G
6 D
3
AN \\/\*37[
2 N ' 77 KN 2: + :
— RN
7 o : , Bvepmr UL — T
bf———— e : —
o, SN L% s %
s i ke ety = S
4/\/"\_.7_ 2 A (N - 272
+44° % /f SRR CYE 9
P 6 6§ 6— 6y > B 58
A
2 ﬁzé =2 Vg &
RN N S \w/ \\\__2;/ o
7 =y , : ) " T [ L | s N L L T
§ 7 & 5 4 3 2 7/ 778 5 4 3 2 § 7 ¢ 5 4 3 2

(@) B400r.p.m.
EHH

(b)Y WE500rp.m.
w0z

BB N oA

(C) XE800rp.m.



7N

?z.

% 56 R 0% s B A A
—44° 0° +44°
9 t t t t (4 \ + t t t 1 //-'\ T T t
8 i ; 8 — Bp—t ; o
7 I~ 7/*\ f “\'_]%\' 7 ——t— <ty
AN % . M2/ N 3
AN — V., = | !
5 f\ 1 ; 5 \r + — 5 v,_//——\ £
‘ W\ o = 4\\._./\-\43,/ T —
N
3\\\ 53 3 \ sz 3 — ot
2 %/ TEI 2 et Tﬁ 2 i
i 1 i 1 Il " m 1 1 1 1 Il 1 rﬁ] e ] Il bl 1
I~ 7 &6 5 4 3 2 §—7 ¢ 5 4 3 2 =7 5 4 3§ 7

#E5TH

w11 30° 1 s 1 B TE T A i

(7In#¢ 600 r.p.m.)




L MNEOETHH (415714
VRO 126 G e — v U] o ey TINEE-C 8
L, i ’(W?zﬁ PRt RO o il oo o - T
BENR AT O OFEA e U B fii &0 4, 400 rp.am.
COWLTIER ALY — 447 T 2 A 858 B % <y i
LT X L, +44° T3 650 0 3 W LR,
2 WO 16 A TR AL, 447 s Tl {2 R
DEMA T T T A, 600 rp.m. OB i —44°~ 4-44°
CEWLT 103~116 mis (2 LT AT 400 rpom. kD
RS LT W, —44° Tin 4 VG A% fi
SHO. 3RO ITIN 5% fands T WALy i
0;,"‘*“ TS D E D, O s T, 4% B
LT ALOT W 'M“’;Mmf ik, 44
e -57 R L 11 8 IS S (T T LY U o fiion i < il
RTEDHH, 2,4, TIrLin 39, 4.0, 87% OipAinih 5
Dl MdiA NIF L e, ZRURAM G i Lk
BELBIL, o T W RORIN e D Lo &
BHhz, SEEWETic0 s 07 2y (e L

7’j’f"' L2ni Ul ae SRR S
~~

% 58 W 19 30° 42 s r BN
Ay fi (A 800 r.p.m.)

i i}zit» U{H' i 255

TDEVH ENTED

2. REDETH#H (58 14)

K B 2 B TUET 55 1K (o) Bl bz 800 rp.m. i2
U U fn, —44° T W p T p flize s U, S VIH
IO A Bl A 2, B BB I T E TG
O° TURfBy s Wil e 0, 69 5008 3, 4 7 SiEn O
2oy LTS o s & fo v, +H44° T
OW L E e b A SN IR A 3 AT T E S
P H Do B o TR UK iR 0702
B TCOEE LI i T D D 2y, oy SR
R Y R

B2 8 BAETHHCHTIBE

F ANE ROV A IR U TR T G AL A U A
B LGE~%, A A0, RIS b\ TR
FOLCUWU S o s> Tl LT, % 600
rp.m. (2 & D, AR TEE T AU, TR L
i<, BFCHNLL ARLIYET LD, MG Ak
s W fiidc 2 Ly W0 Tl Sl o2 xE L,
SGERME QR 0% TlddEn e Wep il Je 2 o di R
C UL AL TN g s < P B O THEDY W LA F
L 2ECHBICI PR & BT 2, SRR A
BT EAIA Tl e S PRI WA R N I N 4 o (9
Ul WA fid 43 fm_ E o T AU A — Gy 50
PEoas T, 3, A RCTR OF, 2R0TiR 440 25 i
e Ly 6.5, 6.9 MOV T8 TH L, Z D KL
IS5 R R 75 | o S T2 P L AN e GO V| R £

Lo ko Bl 4 8% LA & a7z,

IO 1, hy TFERZ A B OB A A LG

IO AR, TR MR LR Ui T D,
—A4° T, | Y WO i g, 00 Tk

v HMLL +44° it b, PP S A3 <
b, UYWLl N D e AAREE S ECHEL
BULTL R AN KT IO R R Y iy,

RO R Aide Mo, — 44 i W L
fize B L, O b e W e e h D08, ko
IO EET Ly iR b — 2/ o i b, +447 T
VRS GRS S 0T W ERIOMIN p
i, L%in)l'(i’}\‘"‘(lff\'ﬁif’f‘ 130 END, SHCHMTL L
g A h, 2RBCHBTIE 444° R e LT L
BIPEERD, 1, o MGES 0TIk & < xr“idé
hoaioeE2HNDL, TGS 6~25cm 12T
E S OBETEZE LR, 3L, WA B30° s T s
LR Uy We R oo failng 5% S v fe U oL A
AL T3



256

A PPN S

3, A BT 0%, 2, 3 BUTIRIRT A 0°~ +44° 23R
W T AR T H 0 LB b, B LT 4 s
R TOEH, 3 TLRMERITABCECO T2/ LD
RN TH D,

SRR OWTE, W, NE, ROV Thiz

—44°

2

o°
AEB O 4R AHB0TEI O FXE6 O AR AER700T0m o
+44°
AED +44 4 52 W GIOTFm 30 2 e
NoFE K =
ESIE kLAl 30° ks BT A

e S SR B

LERERED R 2 12

#1135k (EAREIEL R O R GE
(Wt fy f1 0%, 4 #)
| ”k,tm OL,,,,,L . J‘,i
PRHR | pm ms | npom ‘ s
- ‘ 50 | 90 | 400 ‘ 735
) L6000 108 -
‘ 400 ‘ 7.35
B o 500 9.0 6 | FE
7 14.4 800 ‘ 147

{80
ZENTE 2T, U0
SR TH B EWOE LT,

RERE LS 4T B MR o 1alE R & G A R
13O THE

gllE BAHANESETSH

JR IR DI AL & - TR i3 A FEEHiC
FAEL, R0 RO B A &k e SR A Bz L
TD L, BUCHls® Lick 2 A THB, FER
JEROWZINZ BT B ABIZ OV T, F2ES
ST, WA O TS B D bE
<, Shpihis, JEFEGED 2% LT B 0Tkl
T, WA b s CHEL A BEROH D 2 EHT
HMEND, € THRERZ T 5 S OB AREL
THEPRLTE T A & T X 5 733 H B s o Tl
EL, BAEFEROHEAERCR UEH SR ER
WaMs o EnTE, Lo LT Ml ERORD
B L DO 7% T itmL, Kb@EvHon
A=A i3 2 ENHV LD TH B,

ARG LT kA 0°, 600 r.p.m. iZ50T,
BT o Ak el L, W £ 30°, 600 r.p.m. {2\

T, IEOET AR Lic, ¥l & LT, iiE

AT aRER, % AR B foe, M) RIS
X% G Ak 2 I S U e,

g2 BEOHAHEAERESR

SIS 0°, 4B, 600 r.p.m. il T AHME N2
B, FLOFIBH 50%, 1P 8 K pis o Tk 2 DR

AR A LT, 5560 oM< Tha, fib, K
B 0P im oW B &, 2T 65%, ROMAM
50% TiL 5.7% 1B 8 K> Tt hiE, |
BAM B E%E ETo 4R MIBs\T 35~67% Th
v, *P4_+IJ/EB£4.f 8% LUTiodh%, HAHSTHiAE
TO 4K5pE, 11.5~29.0% & s B LT b,

uhma‘ oW, 3 E IS TR REL
tob o E B H D, W 30° 1 den T L RE



L SREBSDT a0 an, 0o

R TR
% 60 VR AR ST i R

RLOTMTLHE O AL, ?;E - TAbAE0> 6.5%
NLOHLOIIR S0 O D i & 1 # I
BUTH 2L 3.5% 1270 - T B0, ) - T
i I LAz 2 & 4 LT b, (o 4 <5, Hit,
WA D TN e B AT 2V S ST s, G
(Iii:T'Lh /R UM Y F TR A ST,
TR AR T AL O E BN L, VMo T

A heE, 2D 10.9 m/s momf», MR e 50%
HHo kil kh 78~79m/fs b 27~28% Wbt 4,
PGSR TV IN O 3 T 0 Ao TG 5 A1 & Ll L
MN/ATY il e o

%23 5 #ﬁ@%?ﬂ?ﬁ (R A 0%, 5 61 ~63 1)
MR 50% 205 B HIEA X b Ll © A& —
BUTILET 2 &, Wik, WOMERT, b,
FIaEeAs i Ui Alide s L SRR ma)\,. TN
s, BIPH TR N U R, R0l U il e e 0,
FRHE W R BRI IS, (FE W TH L
!

EEPA LT A a5,
JEIN

ET AR DN &, FORT Mo U
RUpfiae e Ly BPACOZbiag & 0 LI 2 B0 25gs e o
TO8% AVEATT 205 L, BT W Al &
Db, 205 L7z 8% BULI A~ LT 10% fd, T &
Toh, FPATIE 8% Fa I & 1Az 1, 2, 3 KUY 6,
LM 255 L, Ao WA 2 & 205475, s
NGB E- Wi L e h BIb LT 2, BT
BREe e W g Qi 15705, 6. 4, 2% LT,
REFEL T 2 &b 5

AR VR i ’4"2).,1,;}2:0\\“[3'1'% ~
Ll EMTEmain o, FEo P iaME £ » T

i

BECEEL Lrzip i s LT

RCREIH A Rl | o o ] 257

U flide L, 8% S 3, 4, 5, 6 FF11 oo fiifns
Wh L2, BT ARNS Vgl o, 6,
8% BTt TH L, PP T, dobPas Ve
W-Cd Doy, v Ny ViE oo, 457170 10
FEAO MM itk [ e Vil

G TET D,
LA AT B ts Uy A 2 7m0, V ift

T
BT AL, O BIZSET D, 1 AITTIEE 10% 1
O 2% Tk LT D,

BA 10> 4 LI VIR & LT, ol i d 2 S

G L 2o Mor il LT D, G LD
L OL~63 X 20 LRSS T L T XD

LA B 3 i 170 X o s X 63 [l < =
Bo M, LR B P 4 105 WL 0 L%k
FT) IR 2T A RN s LT3IIH £ T, 2B L
THrfli LT\ %D,

PALC I, R AT 4 AR N L S i L W

RS O A5 4%, TR O BT, 1, 2
SHNIANCILE » TREIE LT D 2 & s T 5 %
BEAD BRI VOilap il fe b, #NEH, RN
THEATIE—MURTH D

E2E PNEOETHH (W F1G309

WL 30° i st M) MR 2oV T, o W
AT T AN TH O, WS 07 L i — 4
LT G MO R A E5 14 LD Th D,
[t AU ER 60 Ko T 5, W, bLOHR, s
B B EPHO 4 (X33 2R MK < (3.0~6.6%),
e FHiHE T 410000 € (13.0~274%) 5 -

T%
F14k R L1 30° iz s B
FL R =
W A8 10 R BEOA o RN R
, o omfsi %
4 b 1124062 | 55
[ 1 50%, 79+052 6.6
il i ‘ 7.80.46 5.9
1 R 79059 7.4
B " 7.9+ 0.40 i 5.1
I # o~ 8.1+0.24 ‘ 3.0
% Vil 7.8+1.01 | 13.0
(£ i 8.1+£153 189
y " ; 77+211 274
S T R & 2 W B



P
-
s
S
o
ot

TEHE RN I 3R 4

& A A B A # £
6 8 lamfs 6 8 lom/s 6 8 igmhs
T —_—_ ———

_ti__
*;&_
®

& 61 (@) WL 0% %2 b oh B 36 X i ) A
GBI 1 0°, 600 rp.m.)

M L% % 3
6 8  lomis 6 8 10 m/s _ 4 8 J0m/s
- —0- — £ %r—— r—Q- ‘
® —%——f” —_ P ——K — Hh—
R —— L | —
s
0 T
T 11 <l 1
- ‘ ij |
b \ b
I
s I ]
s
10 T ; 1 T
Ll LT T AR T T]s A
r e e e e O
L LI | ' I
7 2 3 4 5 é 7 8 7 2 3 4 5 é 7 8 7 2 2 4 5 6 7 8

HF61LE (b)) vk 111 0%z bt AW )T & S i
(BRI 1 0°, 600 r.p.m.)

# T M T M T WA

9 m/s

s
10

HOLE () WKk 0° a5t BIA DI £ R4 1
CHELIA 4 0°, 600 r.p.m.)



Wil EHCMT 5 259

T T T % T T
47;_(._‘@;— L O s ! ‘GI .
— 2~ P ittt BN U wl i e e i
B NS S ,,Lw E—————
Py
2%6 ; —— 86+_/ —s §—] TEL
44— 6 e, 6
,Mz ] e T 4 f /,,i i;—:‘*z
3 T T E— T T =
o ] 2 ©
S v e v e S — =t
e e S _ =~ P —]
[ s —— T T X -
3——“—‘%?‘ — R | Ny 42_\—-'“ o
P —_
P N —— e ————1 50
] =/ S i e 52 = 5
7/,-‘—!,—:}—_:}:&2 47 //\g >. {’ﬁ_zm 7/
5
T T T T T T T T T T
IR ' O L% ] > 1 O‘ W Yo o ) O %,
= Ph— ) ‘ S
N “5 \\ N /
e D e A I J b e\ NN "
- ~
'<$>_ 41 . *M " I@
B 4
o — 2
EENy e \\r‘w\//+/— =N
# 9z § 7 6 5 4 3 2

5 62 Ry &% T A (K L 6°, B4, 600 r.p.m.)

- = 2+, 3
' e
o SRS B v

TR KI5 6 ol A ‘;‘}.uﬁlw{),ﬁ@&,‘margy@m,

3

4l|6£/01 w1047 6

FO3E HNBEW LE TG (K 1F 0% B, 600r.p.m)

RAOMEA TR 2D X 0 LIHER 1% @y, Wil BT IEMMLEC X - Tk, b, FE oG A
filk b, v, TEEEITHMD Ugmafisieh, %T DELSRID, L EWREN 30° LETth oo, M
RN AR U E AR L, 3HIB TRk R WA X 57% FIREO SR HIEICE Lo & Bbh
PR A LT B, Do ZOBE LW M O IZBT 2MOE T & [F U



ACHET KRS R BE W7 B B2y

Wb A

0 15mfs
— T

T e L =l [ ] T
|inaasas AT

3 4 5 [ 7 8 / 2 3 4 5 )

264 E (a) WK L-17 30° s B0 B IR T & WOR  Ai
CRBIERAE A 0%, 600 r.pm.)

i I % M

s 0 I5m/s 5 0 5 mfs 3 0 5mfs
T T — —— —r—

TR Qe T L

[ . ’ |
J | ] | |
B/, 2 3 4 5 6 7 8 / 2 3 4 5 ¢ 7 8 / 2 3 4 § 6 7 8
#6450 (b) K111 30° s a5 B A S BRI X IRE 45 A
CRA I M 0°, 600 1.p.m.)
T Hi P8

FO6AE (¢ MK bfD30° st B TR & I A A
CHARI AL/ 0°, 600 r.p.m.)



(2| S i R SR a R 261

DS BEEAD 4 XS LTy L, kD o
LAYV Iy ik 5L L0 % TRICHT 20 i 1200
REM, AR B TR RN T D o4 i ks
ST BT, L&V > TLATT 9 OWTECTOL
LTHAiLT 5,

RO AT 65 [T XA iE, TR T Dk
BB A T, I GZET T DRI T D
WP T L L0 L Bbh s, 04, iR
SRR T, Wi LB TR AS W R S L
TWBDIZRL, FRAOTEN, 3 U ERo by it
HLTw%,

ET AR EAUE, &g U Rcdh o, ik
L B0 AR TH B O L, BEL &R
B L& P iT A, TOAR & e - T B, REMAD
6 FUL 3 IV PIT L, dE<WSVR T LIS L DILTED
R AR X h T, 4, 2, 1% guaessihMo 54
s T D,

VoMo oGRS &, HIACEl, U
TR, TRV SR A% L UG, BT OTTRC
ST AR < e o T A ORI, il
Cre D Mg Vo Aide L5 0%, Rl el
B < Ve R ik L LT 5, 7% Ty i
BT Bl Tl o, TR & BTt

- AUET B 6% B LA oz, 21% o> Vil
ARE LG, RFREOBMMGAC LB E Ak E
WO EE LTS, B L 4 MO 6% F2% VSRR 45
U, il 8 o 10% fF Tit/li L Cu b,

BPH L 8% #9 7c <, 6% A3 Az ah Vi
MR E T L B,

PLEPEE Lo i A b VIR DTk~ 7o
TH DA, WAL IR 8% L M L LT, 8%
L RT3 dy—25 i, 8% L LA —5A1i & bl LT L
W2 LT B,

MO TN TORND & B— i Tl % 4T
ORI IEAT 847 IR ETc v ook L, VSTl fi T
PO TR E T % 7B, ZOBRNIE R »
2= bR U7 HUE &P R T2, o
JiNEHRIA R, JLEON e B M CIEom X2 E h
B ER SRR FT L L0 s bh s,
POl Lok 2 X, Ry m T i 3 UL Il
—WTIe D, WD Lk = 2 DR
T EED I E N D T Tk AR
Niem sty Lo @i liidns o9 B omd a4 4
Pho THRET 2 2 EidCTEYTH 0, Lo B
B WA D LD TEIL,

W2 41 30° W2 dsiT BN ZO PR T Mk I R

o

—— k-

%65 X

B

BR 10 30° 4 s B MU AN & T A
/N3, 600 r.p.m.)



I ISR B z

N

>2

L

FE, 5566 [T TH D, W, R
F OO A8 505 RLLHHA S B O - 41X
2y (MBS LM % ©) k2, 3, A 75 AT 5 05,
5 40 EL o> o3 AR A Hebie g, el OPIBH & ik U oy
R T TI s Da Bl L 2 (B PVt | s 5 o0 R o 32 P
TV Yie < IV E e o T b, BT 4K TR

Ll VRiloBin st E 4,

7258 141 sy
i VIO FHIBACUE V F o wisint 8 71112 & XA

BTk G2
T DAy SO FETR 9 Z S 4 RS, - HA
I LTI B e WA b B S ENNTE D,

EBH BR SEIGKEOMHGILE

FERUS 10 2 MUSEIRTEO [L A FIDE 2 12, Wil
(1 D MU O A2 8% LT O Lok TR &
L, 0% DAl b0 [ARR] EMT 22 enTED,
UL, 23, 24 [ LA, BLROVNEO% T
i 5T 2 MGE AR IS L D3R T

;
i

B0 T, e




W JEFC T 5 o

263

i, HEEEEL, S LOnE i b A — &
o TS, DL R JRl T X - T, kA 0° %O
W\ T AL IR 50% JL OB 4 X505 25 i
MR < A VPR iTH 0, Hidem Bfgo
RLICBI6h7e <, LA w5 i, FEHZ i A &
€ LT, flho@pic >t L iR LTz,

AR IR R - /INRE), /e, N A2, RO
AT, WL 0% ] 30° & U, R AR 5 Al
BB 2T & 2 55 il fe s Uiz, 3,
ARy 07 A ¥THh D,

L RER 0 (CHIFEHEBILLE: (5 67~68 ()

() XZ (KHI) (800r.p.m.)

PO L2zt Al R i 0, 4, 2, 1% 4
R, BN TE 2, IRIUIRTE TR &
Tl R TIE Vi iz L, 6~12% §ins,
VAHp g b LT 5,

) K= (M) (800 r.p.m.)

X B
2
R | o L o i =) 4
X — R
g NN
s
(T2 02

e o Eo]

Sr— T T e e B T
Bl P ] -\\c [ n//~
=) e N Y
&s\,./i‘ﬁ, > . -
NS = PN s
R e o\ (2 i
8 7 6 5 4 3 2 8 7 6 5 4 3 2
B (L-#%eA) E (TH)

FOTR ik, AN (K 00

CHLHGESAE LT D, (e —va b0
N UM ot 2 1% f4E 3 YIH LA AT i LT
WD (i LLATE),

FPTIL 6 10 8% fitns L AU by &2 2 Z0 P gl 3
Jr Ly DOVE PRk OB &) U< 12% S s
LT %, LLEDR YA TN L » TS UL, &
68 iz k4L 51z, BEME 2700 £T, N3 /N
ETHAML, KRG DR REBEOMNTH D = Lo
D,
3) IhgE

AU — 2% VLT, BB, 8%

(800 r.p.m.)

o‘Amumusoo RG] | P . E e T o)
N B PP
s g i
- : {
| B
I'#®w&E O04KTa 500 ®E O AMEAHIS00 7o

Iz KL 23 Al I8 A3 A
FO68E SR, A (K 17 0°)



264 JeHpE RF LIV BT 8 H25

UL 2B/ EH— T LTI LTS, —,
TR VFERS Aol AR L, 6% f25 3 AR
LT D, 4, 2, 1% 3 Ve R LT05, GH
CXAUE, HiED SIS T LTHOMIL, HEL 45N
H oo THA, VoEmp gt s,

(4) /N\&E (600 r.p.m.)

EHBATIRE TIREA IS M LTV D0, FheE
ST LT AT B, FEATIIANERBAC, 4, 2, 1% 71V
R L, LHVHp YT 8 U 10% fin3éE LTus
5, HECIAUE W#EZ2HBRCHEBL, 3HRRY
WTH Y, BEL A~ IR, 3FIE G i
THh,

(5) #M (500 r.p.m.)

EHEE LLhm RIS TH D, 6% Fiai 34 LT
B—% T Lich otz FTRATIINESMEBTEY, 4,
2, 1% L V R Aid 145, HEICR\WTL, i
FXAINCH - TEfT L, HREBEEXS~6Nich Vgl
LT 5B,

(6) #E (500 r.p.m.)

Ve T PN S <3 A Lichs, 2, 1% &
B EFA LTS, FTHIHOGMiE &< HMTuw5,
HEIZBCTORONi L $le D & 2 AR,

2. L 30° (TS DHEIRILLE: (55 69~70 [X)

\\\ R
5 B
T~ T % "(‘/
A e 2= N :
R e -
3/k‘:\—4 ~4 \\___// L/
5 = e = N, A
2 4 7 —6 X A
e (A
P e N\ \/
] TS At = e D]
<
~
Sp==_ .
4 bas ,_,—;L D b
B i U
bl e ————— e
; ) =7 T /| 1a
e NN |m
8 7 6 5 4 3 2 7 6 5 4 3 2
R®RRAM RESM

FOOR B, B (KM 307

(1) X= (k%) (B00r.p.m.)

FHATIIRRAT O TRH B2 MixRwL, 2
B 8% VAT LT\ %, FRATIE, W b0k
D4 VARG TH 5,

(2) K= (M) (800 r.p.m.)

KELLD LV U GEANRITL, E#EATIE, 8% #&
M2HHIC 275 LTS EMANIEIN £ BT LTw
Bo FHUIARRLL D LWIHIC/HAML, ZONEBIREHRC
Lo HRET D,

8) /hZE (890 r.p.m.)

INEBATIE 6% £ BFIHICEAT L, itk —ics

L, EAbEE—isE TTIRETH S, THTIL68%

SRR S

[X3s o axcranisoorin o) B TXEs O ART

‘n‘.,; I
FEREEER!

e

73

g O 43 Fifl 800 XRM X

% i 5

5 G Anranisoin o W e T A50RM 30

o

¢ Bee B0 B

i

E v;". TS E wE O ABTF WA ER X
I B4 i STl

FIOR e, REAA (K307



2N PR L, Vil e e s
4 pE (600 r.p.m.)

PNET O 24 [ U TR TR o T,
TG D

3) M (450 r.p.m.)
RN A E G L i A s L, TS
SOWHET A EWNATH D, W, WG 30° 12 s

w 450 r.p.m. DOHFELF NI HRET 2 g o i 800

rp.m. THURIFRIE 450:800=1:1.78 L ¢ %,
6 |™EF (400 rp.m,

R OIRIBIL L - TS LT & & 4
RICHF B Z BT ED,

E268H BRAORHEETIHORE
1. BAHBELEERESR
SRR 00 48, 600 rop.m. 2 kst 4 WUh B )
In T A O AR AT LTS & L]

PR TY s PJH!WM&VJ% N4 A XTI 57
CRTBE~6.7% Tildn 4, Vil ko> 8% L Ficdh L
by ¥—% (n._lwé Ho EH Ay, W, HEN S
TR E 712 11.2~290% & 220, b, FIAO MR

S FHEBOR 8 M LIE L, M it LA,
TR A WO TNRT A B0% (DA & eldive
DWHD JLA 27~28% WY 4 7,

2. BAOETHH

W1 00 BT S g TS s L PH T
ACEMG A7 & TS o U ) fiide |
WA O PR W RS 2 01X b T D, B
PIRY RSE T il e b L e oo Nl A

Higire V

WA, LBEIC BTV AITH D 2 L ik
hid,

Bl Ao T, By S
ARSI DY AN YLD LAY, BT e i v
RUp i i % FRACIRERT 400 < K&t U"'-’”J
AT B R T O A IR V) i ke
LA s AR S i MR A UA TS,

3. Il\itbﬁ?%#ﬁ

WL B0° 2 I I Pl s, MR E
B3 30° it LCis B2 2 silfe o0 @, il
SRR L 07 &k 30° ,H PN o s T oo

T H % H5, WO 6 2 kg XA 1 0°
DHEFIZIE LT, BN <BplL Tz,

B> TR 8% LA VO L e % 5 &, WLOUE,
uul’a‘lm&-ﬁzlﬂ~ I AT L & 6.6%, 3.0~T74% C

YA TR 18.0~27.4% T FEAO R - 5

FMiien T, u{[ul

3 - ﬁb SU mm I

265

PHORI 9 L AR Aite Ve 2,
O E BT s 0, DI MR )
BT —r i L, LR, BT T
Vil ‘ﬂw‘i‘: s NBASMECES T i s e 5 T B, DA
EORHA I X - TS, JUsiiliitdh s,
EN m I E Mo K mﬂn_ﬁ\ )1ké° HAi
INBHLDT, Ebbid iy, FREEO KB 4ips il
BCH DA TR ML o fJ\ A&/ Mm_/l i X
L ZENKECDT, fl:UJW,qu SIZPE T2 MF o,
L VLA DT O ACE i b s - &
MELE Ly, PRoMEsS 2, 2 AR, ot
ALy ¥ = LREOCTL RS R TH %
VML &, VRl aeh,
s 2 A M& FL,

Rk s
WSRO MG (R0 () R 4

VO, BRIE 28 T A, P e R e
AL ENEELBNL,

4. REBROHFE

Pl o iy, B FL e Ao B ooy i I
ARTS, WA 0% TN 30° D LT S MR (I, A,

R BN U TR A i L,
TG A by & L s, TE PUTE I e < Bl
S AR N S B A, MR TR LTt e
b N LR R WA AR S TR T % BT NETD 2
EEEE LV 6 - TS LTk, DLl I,
SO A o7 W2 o L e h %

LW TR N g AN SRR N1V T B o b
FA 1O O [ P I e o o N [P < ) W G B A )
IR SORGA (IR SNAR:- 26 3/0 W B s WA DI (1111 i N
HLIMMTH LB L e TE R, L)L,
DRI (T TN G N Y (80 [ [ e R S LM T DS )
BNE RS &Ry 1 NN DN G IR S AT AN G 4N H KLY Tt
BT Lo ERE L 2o 2 o Ui R 2 L 8
2bh A, UL L0 WUSALL UMM BEHE - L - Tl
MG A 2 2 R B2 BUR AU T 2 &
D,

WML 0 B STIE <1000 Ve M SO - 1 00 0% 2
FOF A B E 58 M T & <L AT (IR I
2 v b U7 SOOI E IEL Y 5 TLRA
IR I LR m(%@o Pl RN IR sl
BRI B s T,
LA v b & 2 L CRR L [ A A X
T B RO R L B R A WO B L,
I, K& XA AN HIE L, DF T ) B
B U T4 oo < fo b b 5 U e AR YY)

oY ~ov b A TR N A

'2 'L/\ 5



266 Rl RPN S & 1SS

THD
5. ﬂﬁ?ﬁﬁﬁ;’i‘i’\w?ﬁi
SRR, (D) WS R A S Jiiks, (2) 5L

PR - T 2 U, BYuin A BP9 2 ik
D3 HEHO, TR o fFik B xR T
Do Wb, ZOSHUHTEKITMEAD 2 5 Bufili U <
Tdte &l

() )M O 2 &

{m) MRS X - Ty 0 L i iU

RSB R e VAl

M) BRERRL O U SO AT i O RGO R &
W oEpEHE L dRnao Rz sy T, Ak A
ez, VORI L §E <, Bl Afakiai % <
AL, BOBRATH L K E & BROAL S 20

T R B I FRE O RS & 0 & )L 10% B LT
HH‘ TEN B, (o T BN L LT
)r}l'ltlul'h:m b 10% W L 72 & 7 2 oo ¢ )i A
FEOFEW L Tl s R 2 i Rikd % <7c s

WD S s UG, O I R B I O B
1 b R TNEETH B, VRO Jinsb LABY T
H5, Lo, ERIRO REMS R XD L
T 72 RAK < 08 » T TR M E PB A+ 2 1 5 7
BeRsa s L s i e a7z,

18]
—_—

F1H

W &R 1 T AR L

(BRI 2)

iz T, CD i & F7, AB i1 & 45°
Z, Wi H?H, WEN LB TH D, Lo T=0 R
SR A T 2 B i — T A0, B A T B &
To A szm) Wit e LT, ABCD %ML % =
ENEINTH D, T AD % U2 = 2 3B i
TR B LSO TR HAXETH D, fo 2R IMmr A
=T, KiZkit s ABCD O HIiZA{bd 2
DETHL, AL, /Mn,k- I D:L=1:168~228% 2
B U d AV Rk T o #1356 I X A
AR D a8, MERIN L 2570 mm Ll &7 % &£ &
i, JIUJ.JulLuﬂL Lo TR B, Mo Rt 4 < S

([[) WXLDUI 2% 1)~ )50 mm,

R 8 L=420~570 mm .

LT, kil D L% ZEMYE L,
F12E BEHEHBRUIRKC
9 B EME

TAHIE T HONUR IO 0T, iSiies TR
TR B R B L T 5 0%, TR Hiset e
A L 5, BEROMH kA WA, I dH
DN JjilAte BT D LR 2 HiEN B D, W, Wl
O FUATIL )~ v B BEEORMA e, g
Pt LA B L, i MOAY SRR 2 Fo oy
A, Wiy Pl FOCIREGE S L, 2%
VIR SRro i o S ROURGE i de pEeasE L, Ave it
L LA b % L IR,

F20 JiUA, SRS C e e ik & 4\"/'&{&‘{3/:"5
Lo, das L ofialig L H 7y L <oy
W PR L, ZoohoAE Ay or #E 2 })«,\ 6
B, WiEEBRELE OED HikiEie A, fiE s Bhh
D TAMIE RS TS, (IHBSIZ L - T GlEn
BB i e 2 htu b

VT, T LR 01 NEE B A (T H - 5 B0
MV R LR, AR BB LIRS A - TR
M tTic oM E DD

027 [ QR PR ROE) VHIERC OV T &
v S — RS, T8 T RaINGRRE, MR R
TR, SESDENAOD FAPL, VIO IS M T 20T
PRSI O oo i A R -, 28 28 IR Tl
PRBHETEO T T OB A, EBIEMUR R, Wi
G, B F, Bl K BB b oM, kg
TR 2B _%‘lmfb\é’)f‘n@}?%{yi‘f\ 2Ly v —H
OB, DL, WA FRECER TR
14, Mgz f%kf@liﬂiﬁﬁﬂ..&i«_’, BLiz i~ 7o %

FREE IO TN S LT D,

H2TE) HWHEROBRERUCDUR

1. JRys/X—

Foy 2= IR 1~2 A0, TR T A bR ¢
CBIGCTERRE TR L D0, &y =IO HER
TRIE O % REAERL T 4 Lo NIBIRBE 2 B v, &
PR NOBRNTIENT 5 2 L e <, BUEDET Ha i

LIs/ibig T+ A o & TED, L, &vsi-
BCHE R B AR YA 55 Tk, ok o /Y — INOEE
WEPSEAVA L L, BB oL, ok, |
DGR RBREZ L » T~ Tofishicon:
LB L,



&3] n{) h’ﬁ

omls
700
I T 1
80
"L 9=60° -
o 4=45" L
60
= A
40L /\ﬁf%“
/!
20
4
00 ‘ 20 l 40460A 8¢
Ay -8 ”’”’

FNR2R(a) KM
(FEWIC . 28, p. 35)

T B
40— 2=60 | /L

x L2557 //

¥ 30 )
g 20‘ % A
- v
1.0 // 8=60°

50
kg/s

V 6=45° 43|
W2 \N=
0 L 1 I o

4 20 40 60 87
A1)y Mg (mm) R 1E L EHE (cm?)

E2H(c) MEBEORIK
(FE 715 : 28, p. 37)

oy 2B L TIRIER), DNERS DM 5 e
BHHDT, FO—{fh s iz L1,

JEFHR D 13 JE B O D BHIE 250 LSS e O 4 -
R OV TR IO FRLET 72 14 (a), (b),
) i ZRTH <, RO KA SR, WINMEILR &7 »
To%o FA—BHE 0T R 0°0~30° TIXHEIa M
22, 45°~60° TIR U HE SRR 5, Z RULBEEER
BV b PR DT M b K B {0 A B oD
DI TTE LT AW E, MO KRS
B, oI e o BB S i A B b h D
T, UL IR RHE T RIS - TR R o
KA IREECRIS 42 s & T = TIREGE T~ O S0

% %‘ 6 wEse 267

ons
e
20

prs ﬂ_=600 i‘
16— 5 __co

EZE 6=45 /

&, §=30°

a 20 40 60 80
AUk IE i
B2E(b) WMot
(FE G : 28, p. 36)
AN LB 1b TH DL EELHR B,

BLFOWINMEEL, W UBB LT LA T D -
WWMulaTQﬂkD,T,m@ﬁﬂm&om&%_
Lo TLUEREINELDTH > T, Lvd bR
RLFOWHHED B S W5 2 2B LT < Bl 1
RN X TR A NI L & 5 &3 2Rl o |-
ARSI B A - T D, kD ER AN
VDB D R & BB & O R A AR T3 KT
{TH5b,

AR % S NI SR ED LSRG 0° T kTl
Tmm, ESG60° Tl 6mm TH B, WTILHERD
foRiifi b oK L U CHUME s oD, oo S Fli-f
ED3GE i/ﬁﬁr, HEHG 0° Tik 17 mm,  30°~60°
T 10~12mm & /0 - 7o,

P koo fiie .‘;‘%‘"«: L5 &, BRI ARIOHIRIRE O 207,
BRI OBRELL 2 (%0 5AVE UTWw B, %, Blom

i
i 30F l\ g=30"
s r E\ §=45°
8 40
¥

( g=60°

W % w
Ay HiE o
B3R Lk (R ORI

(T 28, p. 38)



268 MR R E LT BT R B2 E

AT CRR TR RN A 30° B & huE, RIS
WL Tz ernmbhisg, Ll fif|, v—+
PR AR L O ki Y 20y, TE D0 )
e T2 T X 5 i, |LKHU"H’)M iy
it Tt Hhxﬂ)‘iﬁ'fﬂl BB L B4y 79— N
O AAET 5 X5 LTl 2 2 &b 5, Z 0
VUSRS A — U IR 5 - Ll A itk e L %
DT, HGIEINIEN AL Akt hIN & fe %,

TSRO T RUT 500~T00 kg/hr 7= 0, i F
HIRDAEE X L7 15 mm (MURI 380 mm) 2 LT v
— FERRIRE T4, 500~680 kg/hr &7 BB, KFE O
e CRo BUETREE 2P 5 L 5 U B V& B2t L,
ST B AT A L 9SS XY R L, W
JIBEEE S LT, 59 7 s =d vy Milic kAL on
B, BSOSt T P S L 5Tl
MIDWECIZIR A Uy € = v fidil & U 4, e
FI & BRI Jidi b = Ui 2 £ oo < i
Vi B =4 RO LAL L 0B 2 Lt T B A
Tl TV F T2 2THL,

2. ER

T Y BRI 25~4 (575 %00, \*ev Ot
NS E oy Fal % e b dutiin s L, K
Eunb oy PR e T A, Kich by
B DO Tl s 5 A/ Uby <o h, T L oo diflt:
F LT MEAy FAaD s KEGD, 4 T
ot U PSR- 25 SR AN P /Ay TR K

R AW AN b, ST e Il S B
ML T Z)ﬂill” A W Z AU EO I o ANy
I E, M= DWGE S e D sz B

M IRIIREEALL 3 I 1T 25~6.6 m/s HAUTH
IrEERTEH D, BB 243~275 oL YECir,
v ARG LE 30~80 rpm. L B,

PAAEFENIRE TR D i S &
O 2REMIIE R

(1) HUHLESE ) 5%
(2) PR A L

(1) DB Mo 2o, MU & - T it Wk
mw&&o_kwfé Lo b BUEHGEA WL % 2 &
WRLE LU, 2oy, WA O KN L TERDER
DMPLAET A Ul 2 22K Th 5, (WL, WA
VIR A M) SR T A L TS T B - s
TET, UL B fio e g climics 2
ENNETH B,

(2) DIFE T2 % 758 L CE oo [0 i i 1y

Ty B »ﬁfn‘j:,}']'}jp'. el

BB TR

EFE LoD, ZofESEI BT, LIXLEH
S ST R ETH B o, B 7603;&\"1‘?3‘1'@@*1
iz L HF, MEMIRT R E BT 2560
W B o TS ORI A 1T D 2 & %Zg&f
Hcdh s, 2, BT TS X » T MR R A L.
e — FoRXCEILT L - THEIEOBEA AN
TIEE AT 5,

BUEHGH A 52 B e, HBEN Ry K& ST DL
D%, MR VTR A o B BT 2 & IR < e b
MU PR A & 0 b ORI SR i o
Jimii oA S s

S N R A TG WSY.S WV N RS [ UL Sl < E PV T 6 SNl S
MU L F T O A 8 2 L L7
O, SO @R INT LTk e b,

3. EA AR

PRSIV TR SR S SR - S K T B/ F- 1
SR L L0 TR <, U TS i 2 i) - T
ERF, selEm s HInsEnilcxhg, Wb,
I B D MO LI, 30°~60° Td 0, Wt
ook &2 BRI E R e BRI MOz W L, i
VRIL N e BRI, B R A 0 T A 2o D
AN PN RN o

(BT A 2 o TR B IR 0 [
OFEET 1T Led, MR Do ML <34, &
v 28— PO NI T, BRGS0, Zh
I kWA 4T LT A Loy, L/JH(&(/)HI
TR & 5T, 1, 2B 1~ MUSE LA D % 2 23

TELOTUWRNTH B (LUIRD 1R 58
5 B &M TR T B) 1, sk uit
Ul 2 10FC . oo 3 b5l i 5 :é( LT,
PR LB s X & 4 o0 r ETIRAS ) Tl L s

VST 4 7

#2880 MR BAEEOEBRUER

1. REERAEE

We#s Ao MR T )T L R R O fig A
TG MG - T AT 5 L0 LR34, HiEH Pz
FORE OV TR X2 » CTLRRO B 0, M
CALBOHET AV F 3R 5,

T IGAE O AFFE29-30) 2 L RUE, T4 T ool o7
LTl /\m\‘w.: S G, TERAKD
WO ER RS REINT D, BB R0
HEGRIT & &7 & A~ ol IEMIL R E0
i 4 3 LD TH - T, FORALB O AR
ST E A, WIZE, VAR TIE W, 2 Az v




FRIOM T, K Lk, FABORRE

Lot [—BET 4 MBS 2 e 5
L - T < B,

FERYIAR Tl — i L 72 AT, oo Bt o (it
Wkl Mot iz Tl ERS, LL, 2
FUBAZ L » TRzt ohi~re b X 2805
BB D, WML, 2 LRI e piod 1/3 i
Wi 22 fd %8 U O e 4o 208 05k T4 5,

PAE &5 UL 2 E IR M5 A1 & D Rl 3 b T
THH, WEEEBOIE T A & O 1 & i Yo By
S IO MOEE &7 D, Wi, BB O T

Loy W23 v & TR
SR AN/ (V)

RA T O T s iR 2 Ml & D, T
NGB I BT, BSAS S A Ik Uic i it e
542,

i/ Wi > T, A O L TeD
HAEh b B, BREEUGEY OWFER UL X5 L RO
WMTH D, MU ROV o AR TR L A D
M 2 N#ED L DR E <, RIMR B BN & Sz i)
P15, L LTI OSEOAMRITHEIZ BT %K) ;‘,’??ﬁ:
AH32.8%, SEFMTT6.0% TH LN, e ki
Kor 18% 2L LT LMz K & by, )\“T@/i ity
RO, A BRIV M RTRLoO R A i
BT, WHEMHOMIE RS BN LT TH 5,

TR YO, RS X, MU A F T L o )
O TR RRIGS ORFES S 0, O UL B
NEEUEHR G RN, » 7o OFHC LI N L 9 Bl L
L Bowdis Im/s B L3 2 2 & A6 [ A7
d2mfs PLETIREANL & i b MRS X AN+ 10
L, WO b B L E VIR TH D,

WO PRI DT ITKIGS OMEs H 5 10,
MUR LA (D, WSRO E TR il e L,
RO L o TG X B B ihﬂi%’(&f%ﬁ PN
4D Evvioh L, Gl Kithne ICO 4,  TAMPEIEO MR
Fiiii‘ﬁr%* 3mm, g 6 mm D4 T 5 & F3
DEBEZLE E ST, ARG D AU, g &

ik H‘ s DRRRERE O ST ot X BN R < e
", ’&hanﬂ'd”ﬁ’?’ D&, M E Tk x
DENMNPAGEIE L Te Do PO EIER A D &,
B TR RS 2S5 2 BT T L, TS &7
By ME) T 3 v F — AE YIS TR O E Y
g, B8 o TR SIE i L <, 100 mm )
g U3 3100 mm, 6 8 E M4 100 mm, 1 &
27 2 — 5% 20 mm) AEMO L5 THD

BEBIEMRD —1% 1 /LR 7 Y 2~~~ E5T2

W R

% IF9E 269

LT, D VB i~ BB ﬂ’i“of”ﬁ(é’
LT D, ZhoMENC X <X, LF i oRB A
Ehf&de e EBULAL, 2RO B ZHRO T W
LU, SEHENAPHLT B, TR L HREYAE
3 @A OO LU 2 T RS, L
SR & AR ot & BB oY B B, WY
>":i‘i"n"0>£}! AR s =l l'.iihrg TRt K & X2 X »
E'ANNG ) L= SR Al S A e i ¥ 3 2 AT SN -
0T, FUMNRARD D (HI2 08 308 mm, b 178
mm 0 ) IGA 4 BCRBA WO U TR 24 7o u’l‘ﬁ%
186 mm ¢, 1400 r.p.m. 13.2 m/s i Lo ks
Fe49)),

TEBEAF AR By TR 2 2 DR 5k
Gl TR &, SRR T kol
{THo,

(1) SN RIT

NS Wz LCL, Bt <, o o (i iy
PR S SR 203, (1 51 B hieh TR A,
PIER S0 B E RS E N D,

(2) {iEorER

FiCE RN % <, Kb oAy Th o
b T, BITL A< 'f—'}‘é/ﬂ)lf’t#\‘f: Ui 2 &

(3) BEEFEREMBO KD =

AU T, oo K L ‘5~7ha FEEL, R
FTLT7~%ha W}LUﬂl’w- HAYR L % a2 L BLIRT
HDo

4) (oo HbE

Meds, BOTHET WL, R i B e A b 5
BiAL, T ZEIFOALOWGAS L, TR RO
SEAMERE ) L2 & 7o

(5) Gy LRk

ZAUTOHIBEREE (P2 BRI WX 2 AT o
WA & S, e a2 A S LU OME & L,
W 7 — ) =2 X a’C:J:JH&ﬂ‘illllllii‘:ﬁ’i&ﬂ&’lil TED.
Lo Thh Hllfilui} R LT Z

‘f?il‘l”Fltlllzquu;/DL\“CJ&’\ , Jm\l/l PERE L 2200~
2500 11 /%5 (660~760 m/min) &Lrhh’(h\ L%, deiint

TLE2645 /05 (800 m/min) Zaii &+ %, Pllihions
Bl LF D &y IETSHBOIOHE RS, oD oo T, Wi
IR & D —Rbv S R 3L, B, Ao
WAL BT L AN TE L 2 T h 5,

2. AL v v—FHAEE

A2 by vr —PSANERITH O, MRS AR
T, RN RPN (Beater) (2 & DRERE G,



270 SR LA B RY BT W2

SR R (Detlectmg Board) ##:T, K%
Kt (Straw Rack) i I » TRl s g, I
B UM (AR & I I & D vk YL, IR
(Ridder) (2 THil X B AR DRE B (R0
L DB T Urshien, SR OSSR VG - T
WL, IREhGE O ki & i B, fiknrE M X - ¢,
TONDEL M, TRE LR S
SES AN | it 4‘&1&7)?37\?7’)’3
R A N T BB I A T &3
ACTEIOM L D N BB 27 2 li,& Tend
Do Lo LTSS BN » TR KB Y &
il ML O E LT LG O 2 b A, KA vy
Yo =BT 2 OIS X o TR R I 2
ZELHH, BELTHIETEA I LT, 2 i e s
BB S, L Ly v =D U TR LN
WS AT, IR A & U T 2 iR )
AMITTE A, ZoBSy, WAL 0 RMMBTH b,
M AR 2 M, Lo LRI o0 JidE A g — 1k
T4 2Ry TH D, G Kihne LU’) iz Uuilmuﬁl‘@r
AR B & e MG A (I 3 B 2 o i ML
(L) O~ 2 & RSWTE (D) 0))\%“&\; AN

THhL, JHEOMEIL 1128 THh D, LDIE K
it (4>700 mm) & LY X OB g, s, D
L=1:45 DI ETIIARY- -0 MM i & 7ed, L L
WAL IR PO N e il B T o, MG AT AT
R L, REEHOJSRZ Y AUE, D L=1:228 40
MTdh A RCHIR AR T D Dk Al fn, WM
Hi oAz L Loy 300~820 mm (2 s\ T e 5 7o
IS T2 23 L, Y 35 M2 s & (i ey —iL I © %
HLEDIENTH L, ARG O R L
FATH L,

3. HEMAEXR

VTR & vz, BRI oS AL Lz
HTHY, Tao— MO BETH L, o — v
2h~6 4 ¥ FIT T, R L K 720~ 1800 kg
ChGEL, TR SR 2 IEFO NI 30~60 cm TdH 5 7
B, o s Jji g %,

T am — L PRI B AT Lok MU
RO P2 T 505, EFERIZ R AR, B, W
BUZEE L, (BRI, B, Rk, TR
GHET S FRCIL I SRR A B BT 2 3T
AR~ <, Ko TR OSBRI RN 2
& LHOREAT A L, WERD MBS AE U2 5
A5 ENRYTHD

ALy ¥4 —) > T, Bibias

- — M X

RSP GRER N F USSR AL & 1 Ov/Jl’rllllqu/mu
FLo DT HDN GERT B, i TS 1
0°~+30° WIS AT TH O BT 280X b 3§
AOGHNIH DN, SR D AR b e <L ROERE
WE3TH D, Wb, jigiinnilivs ShTus,

B B IR & LRk o 99% L oo ft ¥
KirA gL, Uand, il wokndis <K|'IW\‘MU)
MY Lo T < Tixfo b, Bl 1z L
ZIEEEENCT SR, SRR T 104, 4, 5“‘1’"‘4‘nu
TSR TH D, LN 2 HF Iz AL
L o AT AN 2N LN AR i T X L0
T, I Kb oz TRk IS X 5D Tt h
e b, I 2T LR i T e b A
L, 3L Ao 0.1% DL o @bkini X g 2
Tk hisw, Wb, EEFTOENAL li))hﬂl ki
AR UCIRT 2564 0THy, ([~ LpE
T A, BHROEFEIRAWVE LB L LT

BI3E # B

WEYELR) )2 B U CR- 4 2 i ra B i
B FEOWEBE TR T v DB —4
L3, Jelbiz sy TR o TR U0
PS T L h T, fRIMG T, 1Th
m.'tﬁu_ Lo CTEHMMWR o A 772 > Ty B,

VIO 20Tl s &, ko 2 Jjlind b,

H) R 06 JEMEM 2 BT 2 ik

(2) FRRA SR, AR S ik

FEA, TR Z s TiEos v VoA A EL
T RSO ik i imit LTuv 5, léll% Mizkut
VRIPIARCA RO B < LTI L LT 1|u1
fide T AR5, LaLiesih, Zoffi, T
IEFEOIER ST G2 D TR SO & #2852
L, av&#E4L,

filh 5, WEgEEE, 2L v v v — ROBHIBR S Xt

DIEFIT B 2 Sk Lo s s uTiiih ) &
Z AN TLORES S D, PRERINTE LTk
Ko, WK O A 05 i3 50)&@*@ RN O
RO Ly v — HIEFIL, FERRORE R SE
ELTG AT, R AR A TR TR
A RNER T E S

WIZTEFE A R L Co 5 EERRMATE TH A0
A —ROREEE S LTS » T, s %
'I"lrfxﬁ"a‘*é/w:ou ST T AUE, RS TITEIEIE

s JEGE AR O HES A I = &, AEE, R




W ORI B e 271

B AN e 2 &, ZERvE i, SHRR LR
BRI R (LIRS BRI It 2 & VR
b,

AR LR 2 AR A R A~ IR BRI L T oo F
Rz B Ly AU LRI BE o R Vi Bl
SO ) 2 TR n’“ﬁﬁl’l‘};:‘}';‘-“"?
S TP L O YL I L L o TR L TR
B LT -ﬂ4%4¢xvvmeufa_&ﬁrﬂ§
Lo Lo LT B, AL v v —, BUMBSILETEL

deitEos, LR

LELH T, &2 ORI G A  2 00R0
oo LR s e s T A L o T
Hhe

1. FHBESHRVEHEK
).‘f'j'i‘ijﬁ)ﬁ&\g‘iﬁci T 7 v — b« 7 57 v HUSHELED D
BRI AR G T e ab SR P ot *)r'&'-“:,)J

4'1111UJ EHE N 3 RIL L TR S
FWIL 220 AT 4 BCHE D L s < %,\Mlnm\“&‘-
BhOL Picons, FEEOEL Yoo o TR T, 2
FCHB O S o B i I )2ss < S RBCRIIET
ARG S RED

PRI A OVTE & —F i 2474 & Z k0]
ERGZ IR L O 20 4 BRI 2 <
3Tt 4 ‘r/(il,x'_F“J:f?Imfﬁ'lfflff*'}ﬂ;< 2RI o
WM SR, UL, A BCHIRTIE 5299 DL Lo
Wi e LT, S I L o 2 Lo » 72,

HERGEHAL (32=-90%) L0 BRI (5,<90%) o4 % &
WO MR & Ly,

RO Y G A W Lab AL & L ROl 5L 4
g2 &, PR L S oL T A b ot
Homb, i K &ic, K oM EE L TR
VLR N

By, JHELESIBIET X LTk, XA S8 o (5
FETCAH I, (BB A (OSBRI L T

EE ST - TR 20 ¢, | TR o Mb
Lo TR B 2 L2 B 0 T o e
PO K o TS N LA ik, — L A R L
ARG 208 Lo, RETToO MRS (7 2 Mk 4 4
LT bR lEh D 2 E G TH D,

ZHGLE R TR D Lol AT M B A
BT ARG LS E 2 b T, ANVENIREEE o 7
R =B XD BN R 0 A ) A 4 0 L O
BrgiR4+ 52 & THs, L, 2Ly vr — il
TI b7 7 4 =D B v b TR )R (O E
THZELHD, ZOBED ARIZ X D MM iz

s

DT L LT S EFE L bhvd,
TAIEED I DML 2.65~6.6 m/s i, HHE,

T T Wi RIS A A TREBNITECH %,

2. BEEOSMEHER
SRR YR - R & LTI » TR L

NTHH, Fr— b T v OPHWCEL SRR G

OIS0 TR0 R e L SR Pl i DT

MW Lo TH s, W, JH R0 £ L, S

LGRS (F R T TP U

(1‘) D:L--1:168 O)ﬂ’Uk;\m_ IO W, iR

I, SRRV G 4, 3, 2RSS < e b, Lk,
I)-ll =234 DL 1n& UCL R E RTINS, 1Y
CHRER AR I - TS T 5, B be=116 LAUN T
WL, RS B 2 o MO B T b = 2,34~
32 DMT AL, 3HL 2HOBESE < Te Do I
FLUIE L6 B0l Ve ot 4 %, iz i 5=
40°, 5o= 108" o iifghiinn P AL sy TN e =23
VL4 K 800 rpom. TGE 14.3 mys, M5k 0.26 hp,
AR 419, W AR 6% TH - 72,

(20 WA iR T —ds s L, MR A A e L S &

30~82 em 2 s OEEE T 48, 800 rpm. iy
T 0.45~0.94 m3/s & /¢ H . Witz 1.44~1.15m/s

ﬂw 4%, M (L) 4 3D em DL F & LT MM
HE L Loy, @i L=57 em L 4 P < (38
%), L=42cm T3 3R 37% T A B L D g, MGE
I 1L L=42~57 cm iZ b\ T, 4K 6~7% Tl
IOgG<, VIt L T2 oL LTu b,

(3 LA LR U B 0T 2 BB S o) M
L=570 mm, W/ 108 D=250mm (I): L=1:2.28,
BHETIE 1.72) 2 sy T i niikt ) < LT Bk
=234 L LTLATTH D 2 EnBobi s, PR
Bok A ¥ o e, RS CHEHIN) 1 B =
Y°~99° DTV — b« Ty VTR TH L, AR
P WL AT 51<90° & LT, MADIA LR
iz LT, i & LT g ezt L
KoGEmte e SHBUR S DU TR DA, L'll’ca,

TSRO B M 2 Bz Yl 0 S LI %
bh Ly, WRDRIME T2, s LA, 7H‘JJI"'J
i A FRIZYID TR U7 a3 /e A0 oD i ki 705
Bz, MWRlTEROIN 75 o DB, 1)
MO ARI TR B,

3. BEORESHMEIAEREE

QENDS A CORMME L <, TRk
LIRS —44° (5,=72°)

T < 75 T
TR T AL,



272 Bl PN S i S

QSR IV RQAND R ESPRRTINc(§ S b oy Uriell bl it
U PETdI] fﬂfm,‘;‘f".ﬁ&nu\ y 2RCTIERT B
LN, ZECTIRER EI o s oo,

A5 A2 35Tk — i i 0 T il <, Wt Rl
IrAlide B U, B 0% defuii 2 WA & i1 Sk
INREEE D o ps, A 3rb e S v T - - e
U To A, BRGTIRDMARFL <o ihiiEd A
D W R ik fe Do BN AT E DTGS2 BCTiRIi
oS bice,

EA LD M5 A i B L, Tl 5 = £idhd
AT R U TR THEETH L,

AP L 72 4 oM EARAMIC e fhd 1
AL L THBROI oL M E 7o, 1
FRAF N, 2, 3, A BT TIRTR L, o 00~ 220
(B2=90~99) 23t L8 <, BELTIL A B L PR & /G0 e,
B> THRAFBIR T A THD Z Enibn - 1o,

WB D BT A SR AR X o 1/3 b4
28 oL i {isnh A,

WD REGZM LT, SRR L » TRE GBH
L, iz LR SBLETHD 2 L -1,

4. F|EETEREEBERORS

ILFE A 00, 4 BuZ s\ T, BRI s fin 4 G
DT, ZOVIHE L FSPTE B TdR v =0 Bk R L
P B FERRI S RET T ARG o TS AU, N

EH N 25em iz s, F Pt R o A 71, 5.2
m/s TEEATEEL, AERRIE 6.5 m/s, BLiL 7.8 m/s ¢
Nz iriET %o B 00y FEGZOWLT, B AT
T 2 o %, AERRLY 4.5 mfs, BHlE 52 m/s,
FUL 65 m/s B TH 5D,

FORA W B & 703 A A LU A, B 600
rpm. T 0~10° {2 T 3 ~ A WY Tzl n e B L.
40° L4 F 5o B 5, s, 0° 7.8 m/s o

Lt 30° 7L 6.0 m/s T <A A D LT X
Do YR OMED L 2 X UM A U7 Jis

WL DA R B & Mg 2 BT B, /N 600 rpm. 7
13 0°~30° T 2 ~ B3HIR B L, i 800 rp.m. Tk
O°~40° 7 2~3 %1 2, K37 800 r.p.m. T 1L 30° T 2 4
AAMRK 55 i & 7o » T By Jofs S ERRLER 11
0°, TFHIOM X IEHA X L ik R 40° 0 ) 3V or
LS AR DIBCL R HIE <, B &3 <A L L8
ISR RGT AU, W b1 30° 12 s\ ORI Y s e
A 1 &g, Ry ORED) 2.23 « (/) 2.00, /N LT78,
ANFE 133, e 094 olTH o, WKL (k) =
BT 2 HILEL Tues B, W LI 0% 2340

BT 2

V12 (oo MG R M A i & 4% Ll et s s
70 1000 BfiZ L » CTHRET XL LT, GIFlL
M, AR LW E DT SR ROMIETE D2 -
THOE SN Z L0 THh5 2 LA L7, Zhik, G
Kiihne [Co # 19 (210 fi)J..LLf% Lok -~
Lz 5 AT GIF IE & MR O IR L Th
Do MW, o DA ERR GIF ta R b 282
RIS ¢ HRac o 69112 T AN & B I I B R OO e fa < BB
B 0T, T BRI R LT &R
SO A pleeh B e Loy L b A,

Ll 1 ‘iummﬁu MU B F ofiiii 4t
Lo BRIROF -0 0 LR 3 £ 78 FRIBOR LA

Kb, REIORHTRIGS L - T B s 0T, @3 in
Feuofiedd, 2ROMAR - v — bR ARG RS
TEI B TR AL 4 < e b, MRS BT o kR A3
Lol b g,

5. HWAOEESHEBRIETH%H L ORI

W 1A O° 42 BT DO A R il & AuiE, Bl
VR Wil it 00 Tl bR W giiloh
VAT S N T DA APl s i PP IV DA b 9k 1]
WM < P B O T W g5 (o fi ) L ¥
Do WERGAMGIL 302D, SHTL R EiindH .
2RI e LT B W BT 30° 12 s T
Ly ORI R ey, W By ficin Ul
AL LT AR 2o, ik 3~ d BTiIL 1 0°, 2~
3ECTUE 07 SURGM G % F oy A L, BOEzow
L AR DY, I X TR 3D Tinh %
KL AL 2 EDB DT, FROK T fizd
Lz T g ARG (7 10% LUN) 2 & T
HDo

LA EofG UL R
ThHIEHH T,

6. EHBEDEETHH

TR 41T D R R A L e, WO S0
o MONHHEHO R /548 [T 5.7% JTr 3.5~6T
0T, TR 8% LUz H %, FEH D BEATIE T
PATE 11.2~29.0% T FVIATik BB 8 (5481,
Wirs Voo il i 2o 38 T s U T AR

i, LR LR BEM R L P
L, PEATR LA i o U OB L V iERle
T L TR LT 30° O D A T T
JUo PR E LictiU A YA D e T E I, Wb, 20l
P R CRURDY S\ TR R et D GV

BT AL — B RO AP R & > TR E KR

N JRZ T MRS



kI
SO KO

AL £ SR P i L B Z
P fioky—r 2 Lo i

15 -

FEEO KOV 95 Alins sk - o oz
(AR SR N o) '&“3?) 7,

HOLEIRYS3 SActs

TEEO 53 Al
7o I UTL K
Tairdh o, WM L -

< ,/El’vHWJ IO LARRANESC D LA Db o T

EFE L A, AR BGE LA F A T2, 8~10% £ THe

F1Es, 105 L‘) AL E LTHE LT Mddz feus
HRZWL S Al s Il’v_u')/ G

R AN

WL B O~ o b S P 5o - T Rl

ALK 5L D TH B, MR Rl

Fo TN MNIA T 7c 2B PEHE L 72op ik e 0, Wk

B ALy v — ORI TGS, i iR

CIA R E D,

2 & X W

} Bainer, Roy: Principles of Farm Machinery.
Wiley, 1955.

2) Blenk. H.: Luft Stréomungen in der Landtech-
nik. Grundlagen der Landtechnik, Heft 1, 1951.

3 Blenk, H.: Die Sortierung von Saatgut mit
Besonders Greichmiéssigem Querwind. Grun-
dlagen der Landtechnik, Heft 2, 1951.

4 Davidson, J. B.: Agricultural Machinery,
Wiley, 1931

5" Henderson, S. M. and Perry, R. L.: Agricul-
tural Process Engineering. Wiley, 1955,

i Kihne, G.: Handbuch der Landmaschinentech-

10

12
13

15

16

¢ Smith,

e

nik. I Band,
Segler, (. :

I Lief, 1932.

Entwerfen Landwirtschaftlichen
Fordergeblase.
Heft 1, 1951.
Segler, G.:

Grundlagen der Landtechnik,
Maschinen in der Landwirtschaft.
Paul Parey, 1956.

H.P.: Farm Machinery and Equipment.
McGraw-Hill, 1929,

b bl - I ERARETTI 1T B iR T
DOLHER A SRR A TR W 6 4,
N 34 45 12 J3.

DA R O 5o s BRI R
23 4.
o= sfl IR 29 4.

AN U TR =4 T
WEEY . & s
RIS

e RS OPR AL W 2y A

MRS B B LR SEEEE (5 1 Wy

PR Rk oA il 16 % 3 oIRF 30423 ).
POEGIE L @8 e Wk M& = o gk
I F 29 4.

R s SRR SER & = v o v O PEERE Y 3l {3

WEERZ I8 B P

e
RV

273

ARV I T 5 BETE. RS
4 v IR 32 45 11 )1.
AR I8 (R RS R

= 4 B

s R WM

27 4
PR YLIE JEIURIS S AT GRS T 5 LR
DEAE. MEREEAREE 4Gk 14 6 3, 4% iR 28 428 J1.

HORTILGR I s e A Wl LS R 29 4

OB 2 BB, BAEM 2 1R
99 4.

BONBERRSE 20 0 SNG4, BEMR TSR, e
W47 29 42,

P Mok Fon . PESRBEME v VT 7L a3 g
WA R0 32 45,

KA DB AB ORIz ¢ Fo L
FERERERLFE 20k 10 %6 15 WA 23 45 3 .
K& T i)’(“flk@;i}'ﬂ”’ i 0> il 2 (1 1) 2.

i3 j\HgBHc F ik

10 %6 3 5 WHAI23 49 ).

B A R ["l‘i"i\ IF/LHHM M 20 o Bl
BoJlhL MEEBEARSE Ak L1 % 3 R IR 25 523 ).
AN s /M&- FEEL I 18 4
L“]" i PE R . R R 28 A

U RNl 7 R 3 -\z.wwjmm_m %k
i8] rJHt BB 2k T R 1y WA 12 4
WA - P % BT @JJJHE'AHW) Z #
Mo BB S AS T B (L B I
X — A TAO BT o T, PR
N6 3, 4 IERL30 453 ).
e i L MJ;M&%%W %
ikﬂHMH{u B 2 WE9E (55 2 80 (1 @t
oD PR gk 19 %8
12 J].

F2 AR TR B
10 %% 3 5F WHA23 429 J]
LEE S O S S NI £ S S

K
Wil
TR BT B

A KO B T
W4 R 32 44

HRN TS T

6%{1&11“{(5&@

HEBOE O BITE. P SRR 2xil 1T % 3 0 WA
3L 2 ).

T ARKTF AR M Ui WA
24 4.

AR VAT s TR B R (L .
W SRR S 2x ik 12 3, 400 IR 26 4212 4],

TR AT VAT T R RE U B R e 2,
B EGE BRI o A g 13 L 2 R 2T
46 1.

EIE AR OL: B S I N e SRl s R A b B 9
BRI S0 RS et 8 2
HES b IWURIS3 16 ],

AR M RSN B U (B 2 W
BB i n 51 %5 r — o v 7O TR » LT
REHEAR Ok 1908 L IR 32 A2 6




Jt?ﬂiiﬁ’}\" ”éq« [UI

38) EEEA MW
e A B R AT o W )58 5 iz >
ESRR AL B 3% 1 R 33 "14

39) WER O R e MBS
lmkﬁﬁ'llhi/ﬂ’l“lif“éilﬂui 4 Z‘/'*."I.‘i AR

ARSI T B W (5 3 ).
B TR N

Frae (55 4 ).
’m j{"kﬁ& g L\

LT AE 6 5 R34 4212 B
40) TR R ";"x’: JEFGT YT B e (55 |

ST T B 0N 2 I TP o> 2 3 o

TLOMEFIEERRCE Ak 20 0% 1 WA B3 4R 6 .

ALY DI — 10 0 DX EUM R O TE KB, T 31 4E.

42) EMESM: vy v e T m v o~ PRI W
28 4.

43) iR TR s 6*}1&&@ AT E T k)
T AU BB & GE 11K 2 ALY 4R
9 3.

44) H«-{ Mo dEMEVCREL LAvy vy —0fk
Jznm’z AEFAL R 28 £ 3 1.

45) TR AR RIG-FE e iR AT JHK |
ERNNE I}J BB o PEEIZ DT R
W 2% y & ITFR 34 42 12 )7

—\’:

Summary

The winnowing fan developed in Japan, is widely
used for the processing of various crop seeds. It
mainly consists of a fan, wind duct, and grain sepa-
rating boards. The winnowing fans may be clas-
sified as (1) fanning mill and (2] grain cleaning and
separating fan.

The fanning mill (indigenous TOMI) is a simple,
convenient and efficient grain cleaning machine,
widely used by farmers to clean small seeds of
sizes, ranging from rape-seed, hog millet, segmented
seed of sugar beet to beans. The fanning mill in
question was primarily constructed to perform the
following two functions: (1) to air clean the seed,
and to separate the desired grain from all chaff,
straw, dust and dirt, (2} to separate the developed
grain from mixed grain.

The grain cleaning and separating fan is used as
a part of the thresher, combine, and rice huller.

The operation of a fanning mill requires the skill
of many years of experience. When the grain
cleaning and separating fan used as a part, it is
extremely efficient as an air cleaning device for
crop seeds.

The present investigation was conducted to de-
termine the performance of the minnowing fan
used for the threshing machine, which was operated

under loadless (air distributing only) and loaded
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conditions {with grain).

This paper summarizes the fundamental experi-
ments on three basic performances which are largely
responsible for the characteristics of the plate fan:
Namely,

(1) the required power, the wind velocity, and

the overall efficiency.

(2) the wind distribution at the wind duct and

the rate of wind velocity deviation.

(3) the effect of the fan blinds and blade shapes.

The main purpose of this paper is in obtaining
basic functional data for the determination of an
even grain distribution and elucidation of cleaing
characteristics.

1956 to Oct. 1959

were conducted in the following heading order:

A series of studies from Jul.

1. Fundamental performance under no-load con-
ditions (air only).

(1} The required power and the mean wind ve-

locity.

(2) The characteristic curve of the winnowing

fan.

{(3) The distribution of wind velocity and the rate

of wind velocity deviation.
2. Grain cleaning and separating tests.

(4) The drop course of the grain and the principle

of grain cleaning.

(5) Wind distribution and grain distribution.

{6} On the influence of fan blinds and the grain
distribution.

A brief description of the experiments performed
on each item will be given in the above order.

(1) The required power and the mean wind velocity.
Power required varies as the cube of the im-
peller speed. The forward slant blade fan with
four blades requires more power than the back-
ward slant. In the relation of the required power
and the wind velocity, three blades show a similar
efficiency to four blades, while two blades show
lower values.

The mean wind velocity at the outlet varies
directly as the impeller speed. In the case of
three blades, the results were similar to four
blades.
ues than the other blade angles.

Forward slant blades showed higher val-
In the case of
two blades, angling of the blades had no effect

on the wind velocity. In four blades, however,
the wind velocity is not increased by the forward

slant blade over outlet blade angle 5, of W
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Generally, the backward slant blades show a lower
wind velocity at all fan speeds, as compared with
the radial blades (3,=90°%. In other words, the
overall efficiency of the forward slant blades is
high. The highest efficiency is obtained at 3, of
99°, 108°, and 90°, respectively, for the four, three,
and two blades.

Since the required power of the winnowing fan
increases much more rapidly than the increase in
impeller speed, it is indicated that a mere increase
in impeller speed, for instance in the processing
of beans, means a loss in power.

If the grain thresher is operated under overload
conditions, the impeller speed decreases in ac-
cordance with the cylinder speed decrese (as much
as 10%). Therefore, in the case of using an
engine with a smaller torque, overloading should
be avoided as much as possible.

i2) The characteristic curve of the winnowing fan.

The present investigation was conducted in
order to clarify the relation between the opening
at the suction port and the number of blades.
These performance tests were attempted on radial-
four blades and constant speed.

The performance of the four blade fans is
superior to two or three blade fans. When the
proper magnitude of the opening ratio is consid-
ered, it was noted to be most effective in the
region of 1.16 to 2.34. For instance, with the
opening ratio at 2.34, the impeller speed should
be 800r.p.m. with four blades. The required
power, the oberall efficiency, and the rate of wind
velocity deviation are 0.26 hp, 41%, and 6% re-
spectively.

As regards the width of the delivery port, ex-
periments were performed on widths from 30 to
82cm with the diameter of the suction port at
25cm. The capacity varies from 0.45 to 0.94 cu
m of air per sec. The wind velocity, on the other
hand, varies from 144 to 11.5m per sec.

The wind velocity failed to increase when the
width of the delivery port was less than 30cm,
and the preferable width was found to be within
a range of 42 to 57cm. In this case, the range
of the ideal opening is from 2.34 to 1.72 and L/D
=1.68~2.28, where L is the width of the delivery
port and D is the diameter of the suction port.

According to aerodynamic studies of the impel-

ler shape, the performance of the forward-curved-

blade fan is similar to the straight-blade fan. The
performance of the impeller with four out-corners
sheared off was higher than when four in-cornere
were sheared off.

According to laboratory tests on the fanning
mill, the wind velocity at the third spout is from

2.65 to 6.6 m per sec.

(3) The distribution of the wind velocity and the

rate of the wind velocity deviation.

The vertical distribution of wind velocity is
lower at the upper half of the outlet as compared
with the lower half. In the forward-slant-blade
the wind velocity increases in the upper half.

The horizontal distribution of wind velocity is
similar to the W-type and V-type, respectively at
housing I and II. Generally, the wind velocity at
the suction port side is higher than the middle
of the wind duct. The rate of wind velocity
deviation is from 9 to 11% respectively in two-
blade fans, and from 7 to 9% in four blade fans.
It is found that the minimum rate occurs at about
0° to+22° tilted blade angle.

It is noted that the wind velocity deviation is
lowest when an even wind distribution is main-
tained. The proper tip clearance is one third of
the height of outlet (housing 1).

In most cases the winnowing fan employed fan
blinds, at each end of the fan housing, to regulate
the amount of air. The rate of the wind velocity
deviation varied with the position of the fan
blinds. In this case also, a uniform distribution
of the wind velocity means the lowest rate of the
wind velocity deviation. The rate of the wind
velocity deviation is classified as follows: under
8% good, from 8 to 10% fair, over 10% bad.

{(4) The drop course of the grain and the principle

of grain cleaning.

The drop course of the grain in the wind duct
is influenced by the angle of inclined board; the
initial velocity of the grain; the angle of grain in
the air blast; size, shape, surface characteristics ;
specific gravity ; moisture of grain, etc.

The functional relationship between the type of
grain and the blast angle of fan was studied in
the present paper.

The experimetal device introduced here is shown
in Fig. 11. The diameter of fan roter is 397 mm,
the width of wind duct 600 mm and the fan is

driven by a } horse power electric motor. The
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hopper is located just above the outlet, with
a ‘black board’ placed strategically behind the
wind duct while a sheet of glass was placed par-
allel to the ‘black board’ to observe the drop
course of grain. Under the wind duct, a grid
arrangement of grain boxes indicate the grain
distribution.

The wind velocity should be distributed evenly
at the outlet under no-load and grain cleaning
conditions. Because wind velocity distribution
was equalized by the blade angle and number of
blades, the straight and four blade fan (with the
lower hall moon opening at the air suction ports)
can be used for this grain drop test.

Since the drop course of the grain can easily
be measured by photographs with flash bulbs, the
definite position of the TOMI seed separating
the wind duct was
The

purpose of the board is to uniformize the product.

board located in front of

determined by the drop course of the grain.

The variety of materials are rough {(unhulled)
rice® (well-developed rice, under-developed rice.
and removed hull,. oats, wheat, adzuki beans, and
sovbeans (large and small are respectively over
diameter of 55 mm and under 5.5 mm).

When the height of outlet was 25c¢m from the
grain boxes, the proper wind velocity of grain
separation of removed hull and under-developed
rice were 52 and 7.8 m/s respectively. The influ-
ence of air blast at the outlet bhegining from 4.5,
5.2 and 6.5m/s are respectively hull, under-devel-
oped seed, and developed seed of rough rice. At
the blast angle of 0° in rough rice with the fan
speed at 600 r.p.m., the grain distribution of 7.8
m's was similar to those of 6.0m/s at a blast
angle of 30°. When the developed and under-
developed seeds of rough rice were separated the
TOMI seed separating board was 25cm lower
than 6 cm.

The distribution of oats is similar to rough rice.
At the separation of adzuki beans with the fan
angle at 30° or 40°, the TOMI seed separating
board was higher than the rough rice or oats.

When the index number for the volume of air
required for ideal separation of rough rice with
the blast angle at 30° is expressed as 1, larger

soybeans required 2.23, smaller soybeans 2.00,

*
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Sei-momi; well-developed rice, Shiina; under-developed rice, Momikara; hull.

Mk H2

adzuki beans 1.78, wheat 1.33, oats 0.94.

found that the ideal wind velocity in smaller

It was

soybeans was twice of that required in rough
rice. The wind velocity of separation at the blast
angle of 0° should be increased 1.12 times against
the blast angle of 30°.

The principles of grain cleaning and separating
are not affected by the thousand grain weight or
specific gravity of grain, as generally accepted,
but approximately coincide with the G/F ratio
where (7 is the grain weight and F is the surface
As in-
dicated, this agrees with the theory of grain sepa-
The rela-

tionship between the rate of G/F in each grain

area or angle of a grain in the air blast.
ration as set forth G. Kiihne (1932).

and the index number of cleaning is shown in
Fig. 47.

In order to determine the proper fan speed for
a certain unprocessed grain, the G/F ratio can be
always determined by comparing with the grain
cleaning standard in rough rice. Further, it is
pointed out that the magnitude of F is varies
with the angle of each grain in the air blast.
Thus, the drop course of the spherical or slender
seeds tend to spread out while various patterns
are to be expected in accordance with the shape
and surface of the seed.

For instance, the surface characteristics of seed
may be rough or smooth, since there are oats
with empty glumes, single, two or three grained
type of oats, whole or segmented seed of sugar
beets, and rough rice with rachis (branchlet) or
awn.

Wind velocity distribution and grain distribution

(Grid pattern).

At the blast angle of 0°, the distribution of un-
hulled rice are W figure shaped in the grid box
and indistinct W figure shaped, which indicate
distribution with to the

a more even respect

backward slant and straight blade. Besides, the
distribution of the forward slant blades tends to
take on the W figure shaped, because the grain
piles divide into three parts and the wind velocity
at the side of suction port is higher than the
middle wind duct.

The grain distribution in three blades fan shows

a similar pattern to four blades, but the results



in two blades are generally uneven.

At the blast angle of 30°, W-type distribution
changes to U-type. Three or four blade fans
with straight blades show better results as com-
pared with others. Two or three blade fans are
distributed evenly at the straight or forward slant
blades. Therefore, it is noted that in order to
insure uniform grain distribution the number of
blades and the blade angle should be determined
scientifically.

The distribution of soybeans or wheat shows
a similar result to rough rice. The rate of wind
velocity deviation should be under 10%.

(6} On the influence of fan blinds and grain dis-
tribution.

This investigation was conducted to determine
the type or position of air blinds for effective
regulation of air in concentric 50% openings and
half moon openings.

When the suction ports on each end of the fan
housing is regulated the concentric 50% opening,
the wind velocity decreases by approximately 40%
of the full opening, the rate of wind velocity
deviation of concentric 50% opening is 5.7%. The
results of lower half moon opening and upper
half moon opening are respectively from 3.5 to
6.7% and from 112 to 29.0%. In former, the

wind velocity distribution is even, while in the
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latter the distribution changes to V-type. Thus,
the grain distribution is similar to the horizontal
wind distribution. It may be said that the lower
half moon opening has an even distribution, while
the upper half moon opening shows an uneven
V-type distribution. This is due to the fact that
in the upper half moon opening the air blast in
the center 1s nullified and the grain merely drops
through the duct and piles up snow drift fashion.
The air blast on both sides of the opening is high.

In the case of the distribution in wheat. the
tendency at the blast angle of 30° is similar to
the distribution in rough rice at the blast angle
of O°.

Grain distribution, generally, is affected by the
wind velocity distribution of the lower half.

The separation of light seed is affected by the
wind velocity distribution in the upper half, while
heavy seed is affected by the lower half.

From the investigation with grain, the rate of
wind velocity deviation is classified again as fol-
lows: under 8% good, from 8 to 10¢ fair, over
10% bad.

Since the wind velocity distribution varies with
the position or from of suction port and the
location of fan pulley, a fan blind should be em-
ployed in order to obtain an even air flow at the

suction port.



