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A Study of Controlled Composition

Takenobu KAWAIIRI

Much emphasis in our English composition classes has been placed on Japanese-English
translation exercises. This means that we tend to pay little attention to controlled composi-
tion.

In this paper controlled composition is discussed with a view to promoting its use in foreign
language teaching. The first part of the paper attempts to define it. In the second part its
advantages and disadvantages are described. The last part deals with future prospects for its
classroom use.

U &

NEFE? 721t 2B EHORKEBERBEHREXTH Y, ZOROBREE U THEMNIEX (con-
trolled composition) v %, bETid, MXERHBFEOHEX L HERIN TV ZE@SH b, H
EELDBERABFEACLINTN B EEVE L FAMEIS R RBEAIN o, =7, HiME
HIEL %13 > 2 b & EHADLEND D, CORMNIHE > T, XL, HEIETEIZM»2EELT
HBZEORMHEBEL, BIPSBROFAMZ B,

§ 1. HEMEXER

F 9, FIRMEXDREIROWTHR~N%, A& TIL, controlled composition % HIEMIEL &L 12,
B E 4 2#738CTd % guided composition ® directed composition ZEgL TiZ, controlled, guided,
directed DZNEFNRKRL -1 BEREZRFIIR2BE L3 DL IABLEEAZIBE LY H D, BIED
H1& LT, Byrne (1979 :24) 3, directed i DWW TRERL T g d3, controlled & guided i3
FNEFNE- 1EWEZE > TWbEL, controlled 3Ntz D, BHRTITBNONE L2 L HhEL <
BIRBEAETRTR2FEECBATELIRLLDTHD, guided Nz DI, OFEFEERTEAD
BAEREACIDVEL LD Y M AV EBEATEBERENIRD LD THDEL TV D, BREDH
& LT, Paulston (1972 : 36 — 37) i3, controlled, directed, guided »5iE#l, FFEETH B EE A D,
AT, BEDIHEZ LD,

IRiZ, controlled composition OFMK I3 composition Tig{ writing T % & 4> 5 Raimes (1978 :
4) DR H A X 51T, controlled writing % guided writing VW5 #HfEES R HN 3, Huebener
(1965 : 79) {3, composition 2HZFFEDBLHAIC & 2 AN THRKEFELZVEBLEBIELEL A
T b, Slager (1966) (Croft (ed.) 1972 : 232) i, composition 23D L X 2#A 72 writing Tdh
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BEEBATWVS, L L, controlled composition ® composition XL T, MADEZINHTUL
bEATELV, BREEC, BHEIHEIDIERL ESA NI 221l BET2 L2 1EBERS
BELONEZHULMEIHT LR L0 5 TH D,

FIEEIEX DEZEICE U T, Paulston (1972:36-38) i, DT X 2 itEA %, FIEAMNIETIE, 5
ENBHYOBOYERZBEIZIIOCEEMEIRI L o - B2AZ DO THY, FHEEVEECE
BOCELEAT RSB S —D2DOFE T—2DONEIER2HAD LD ELTVD, 35, FLLY
B o BEHEECER, FLOVEACI ZNEORETEANRESIRITICEREDZ L EE,
WHEBEOEBREVERE ST, FEEONTAITEEB L) (FEEBRO—2THLC &
BTE2BEE8HDD), BREBFEOBROBDLRLA L DL E BERT WD, HENIEIE, Rivers
(1968 : 245 — 255) it k2 B NDOEBEO S BB 2 F A IHEER L BRIEX L OFRBITH Iz, 4 BREE
WHIB DY b B,

§ 2 WEMEXORFREMES

HIEBIVEXDEFT & LT, Owens (1970:125 — 126) it, XD IEHB % »HF T 3,

BMAHDRA L EBR->ZHULTVBDT, WAVWALEXIRFERATE %,
ZFEEIHEIDLVEE 2RSS TE 5,

BHE~DBITR A HIN T & 3,

BADEA L P BREND» DBEENTH B0 TEL NOBERZRHENICTE S,

> DEEDORIIZ»E I LIRIESNTED, 2> 2 b LRREANRESINTLS,
FBEREDDONTTEDD2BHDR—ATHEDDHL ENTE 5,

BYBES DS FAC SN TOAUSITERIZD F b LWL T & TS,

FREVEOIHEL 2B »OBBRETETEX 2D THEEDAE 2B 75,

EEEAEBEDOEESDD Y, MEHBTREILBDLILESSHITISREBE TE S, O
BUEDLRWERYZEZI EBHTHIHEEST STV D,

INSDIFEADS 58 HEAE TRFIAL TV % Paulston (1972 : 38 — 39) 3, FIHIVESL 2 M4
SPROERLCEHEG, R SUTHDZ LB, BHEXRFERLIZZ 7 2 LHBOEX2ER LIS S
2 & DHEERTCANT S, ZOFREILT, BETIE, EHLNIILxE TIRIEXPE-HINIC
L BAONIAOULEDEB2HBLLILCE, BAPBMEL TV I BBEL TV L EBdH
b, FIETR, BELFORRVBA SN EEREL TV 3,

S VE OREEA & LU T Sharwood-Smith (1976 : 3 —5) 13K D & 5 IR TW %, H—iz, HE
BVEC R Y EEOEBR2ETHETIY I 227y — s D OBASBREINTEOHEERE L XAIL
g3, 2¥R, Z4OHBFR, »5EE—O2MECLTOL0TEBRCHLVEL 252
B, BRBBLCZOVBEIVELDCEDH b, B @IEERENITAEN s RERRYE 2887
BLERE D, VOVBRVDORONDBFID LI LEBE I VBEFEICHEL BRI IBEEZOREN
BERL LTV, C0R»IT, HIANEE, FEBEOXRRLIZVEDR2EZRBLIELVCEL E2HLS
T3,

Pech and Buckingham (1976 : 9) 4, Li® Sharwood-Smith AT I 2 = —> a VOB
A SRRV EX OB LR R » i T 2. FIERIE T, CBEOBRIERE ICHT 2R BRI BRE S
DL TR OO THREBSICE L FBEE TI A b BENEAB L BEMT CKRIET 20 L vd b,
COEXHEHIEX~DEEL ORF 2 RFCRL TOLEVEFY, EHERZBOX2H > TWVWTH
BADEACBN2ERATANOXENS DO REA LV EDRT D, 35, BR2IV b -0
THLELERABR2I b -T2 Egh, EHEEXCHGALLDOTHKOS HZME XL H TN
LB HT TN D,
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FERETIIU DL S e RS L BMEAYPH 2D, ZOHAZRDTREEE § U 2AHRBECo
ERZ2EET 3 bDi3zP {75 <, Paulston (1972), Imhoof and Majure (1976), Byrne (1979) 7z &S
Wh, Ll, ZOEARBENZERELZHOIDIC, RONELHE CHL L BB HE2HMETO
B Td B EH < Briere (1966), HIEMIEITH T 33085 ORI JIEIX 2 M TS oy
WEEAD Zamel (1976) 75 ED3d B,

- § 3. ChbhdoHEHMEX

FIARITESIS, WK A BB CE RIS IBEEM L s b 5 %05, XV NVOBL 5 BIEEEICH
DRTL, BHIFEXDRIEEC $ 00569, BEEXEDF v v 7B TERTV, TOEA2EZRBL
T, Paulston (1972) DF 5 HIEAKEX & B2 25 ULOBROFIEMIEHB RSN, »WIhd rhetoric o
WEPERINTVS, TDOHA rhetorictd, Dehghanpisheh (1979 :513) BHAL T3 X Hig,
PFRICHEDNRE A Vs ERBRTHDOTL L TR I UILBEBR X5 75 7R & 2Bk
T %o

;bﬁ%%mﬁ&ﬂ@,wauw%:my—m%u,mammméiﬂéﬁmtbfﬂaﬁi7%
REDBHDEL, 377 TINTOEEL( MYy 7 - 257 o 2), FELRXET LN Hhkd
NBLELCETIHEBYDETHDEFHL. 361, FHELE/HTHIL, JOFER2IRHFTHILE 2N
o THRIER, RREEH, i, SBRZEOBEZEY BT EBRNT, /85537 &idari2H
Iy, FELR2ELRIH TIHREMELRL TV,

gk Dehghanpisheh (1979 : 513 —517) %, first, therefore, similarly, in contrast, 2z & D5k
H, 5557 DEBOHTS, TETE/NS Y57 DOBEYS E% rhetoric KEH TV B, 77, HiEH
DENHRT T IR TORDED I EVEBRI->TREZIOTHEEZELBEERE2WHRALT
rhetoric 2 & 5 A2 BBEBH B EEZAL TS,

T Dith>, rhetoric Ok E 20 B A HEEH 2 & 5T 3% 3 ®ic Tadros (1976 : 14 — 17),
Imhoof and Majure (1976 : 20 — 22) s Wb %, LD & 9z, rhetoric OE D & REK D HIBEIVEL D
BRI aNF UOEOFENOESEREL TE T3, BHEEXDOEBEL &< 25METT 3
ICHERBEVEICHE TN X A3 Sharwood-Smith (1974 : 52) BSBRR TV BIRD 4 SHIiT8 5 5,

® a2 be-L3NRBHEORTIFEEOENCEZEAR2ER T3 35T 5,

@ BEZOFBERD AHEOEE— 2 2B TEREVER 2L L a2 =2 EicL,

MRS b DiTd 5,
® MBEHLAIXFCKLSLOTHRAFEZER LI 22—y 3 VEBT 5,
@ HBMBEIXV AV T NELNVD $DITT 5,

¥ b b
RERDOFEMIVESUIBMIERBED B ICIBRITH B, T 22y — 22 V2BETHEHENRELT
BHEXEDF v » TIEKEV, COX v v 72D 2FH U CEOFIEIETY, HEIHOERCLE
HEOIEXIEEHH & DR 2 HCELERIN T BEND B,
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Studies on the Connective Sine Curve Cam (2nd Report)
— Oscillating Follower —

Hronori ITOSHIMA

The connective sine curve cam has a profile composed of the three sine curves and in
addition the two circular arcs (or a circular arc and an involute curve). The motion of the
reciprocating follower with a circular arc in this cam has been analyzed in the Ist report.

In this report, the motion of the oscillating follower with a circular arc or a flat plate are
analyzed, respectively. The maximum acceleration of the follower, the pressure angle, and the
specific sliding of a cam are discussed. When the oscillating angle of the follower and the
rotating angle of a cam are specified, the design of the best cam can be decided.

§1 & B

A D TETRICS MO EA U B AL ZOMI 2 MOMMEBALIBE L 205
L1E2A L Y2 — MHREUNBADESY AR IZAR( H30Ee—35 ) %  >EEREHO
EHLHEDB LB RE2RN, MEFHR2E EERHBERKENIDORBIL LB TAI,

FHRE BT O S OBBERES » 2 20l 2 WVI3ER 2 & >REREHBRIGAL, B
DOEHARIEEL, b2 LRBHMOBHERL XL TREFBOES L HEDALBIREHN, B
B A L HEMOTEORT 21T,

§2 &£ &

a,b : BEdhED xy BHO T 8 : HrDEEERA

3 . HTRBRO X AOERA 6:; : ERATEIEEE
a,B.r: 81, 2, SBEKMBEOERA 6. : TEEARKIEHA

n . F1HACERA W, wy 2 WA LREBTOAEE

. B2AWH A4 UK 2 — MIROER A p  EBHMOAEN

Ry : maEBMYE I REBHOEI

u AV AFY a2 — MHBRORKBAEE r . DEEMO MR

S ALDNRS A —F — d : HREEEEE
0 BEHBRERRONT A -2 — T EEEHOEHA
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po : WA E T IRBEO AL 0 . WEEIOE DX

pr . B AgHROEHENE s . REELOBEE

. HLADER do/do: GEBNEIOARE R
¢ FHEDA d’o/d6® : GEBDEN D ANk (AR
0, - ALDWHE

T §$3 mUEnEuHoss
BRI S b A DRI 2 RTREARCRIA TS DR EAT 2,

31 EMAOET. XNHOBXEETETIHS
ERRBNOBEAT LBACST AT e BETBP KL D KR TRINS,

po=0s" {d*+ P — (Ro+7)2}/2d]  oooeiiiiii e,

LB P— (R+t+7)? A+ P~ (R+ 1)
—C0S

¥=cos 2dl 2dl

chds A= Ud U, TREEL dEROISHHD L b REDE 54 3,0

 (14+2)(A£ + B*)(1~cos¥) —/ D

d*=
2(1 —cos@ ) {(1+ A%)? — 223 1+cos?)}

D= {1+ 2) (A4 B (1 —cos¥ )} — 2(1 —cosZ ) {(1 + A%?
— 22%(1 +cos?) }{4* + B*—~ 24°B%cos ¥}

1710 A=R+t+r, B=R +7r

............................

.................................................

MR ORERBHEOBED Ry, 7, t=1, A T OEZXOARAL T 2k, SHREERJ %%
BT D00, d=1153k5Ca b R, 7. t, | 2KD %, &1 3FH 0F 2 0FLOBED

%1 X=120°, ¢=21.5°, §=82°, r=26°, 7, =17°, r, =28.5°,0,=29.67°, ¥ =20°

a =6.78787, b =3.39394, R, =1.0661, ¢ =1,d =1

A, 1 Ry +7 d a b R r ¢ #l
3.06610 4.838662 1.40343 .701718 .220423 .413512 .20676
0.6 3.56610 4.80901 1.41149 .705746 .221688 .519858 .20794
’ 4.06610 4.89711 1.38610 .693050 .217700 .612607 .20420
4,56610 5.03760 1.84744 .673722 .211629 .694775 .19851 | A
3.06610 4.17762 1.62482 .812411 .255198 .478742 . 23937
0.7 3,56610 4,29334 1.58102 .790518 .248315 .582297 .28292
’ 4.06610 4.44069 1.52856 .764283 .240076 .675571 .22519
4.56610 4.61002 1.47242 .736210 . 231257 .759216 .21692 | B
3.06610 3.82201 1.77599 .887998 .278937 .523285 .26164
0.8 3.56610 3.96270 1.71294 .856471 .269034 .630883 .25235
’ 4.06610 4.12122 1.64705 . 823529 .258686 .727940 .24265
4.56610 4,29414 1.58073 .790366 .248269 .815065 .23288 | C
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F—2iLbhF=20° 1=0.6~0.8, r=2~835DEE/RIOVTRKDIZ$DTH 3,

32 WITROHLOEEANZELOES
B2 rRYOH 2DEES% 6, 0, &THIEHRD L b

6,=3— (01_92) ................................................. e

b=3+06— 0, (4),(5)
gt (Bt + - et Motk A
7 [ B A ¥ ) -y s v 6.
b, =0, ETHEHITIEO =6, TEINLK bR, FIED X dXXBBoN 3,
ML otZY BAY 2t JnZ e :
d—/(zmt2)+(R0+r+2)’ l_2 sz ........... (8),(9)

ﬁﬁiﬁl)Qﬁl @@J3®7‘-_9 & TZZOO, r—=0~4 %J::T:CGC{'E)KL/T, d & l %2%27), df%{ﬁ%gj
Sl bDRE2— LITRT. B DE2OH 9, 11DF—2 CRBRRDIZDEEL —2, £2— 38
T,

%2—1 X=120°, a=29.1°, §=51.45°, y=389.45°, 1, =0°, ¢, =0°, §,=28°, & =20°
a =6.50119, b =3.2506, R,=0.97096, ¢t =1,d =1, b/a=0.5
7 d a b R, t 7 ! #
0.0 3.19446 2.03514 1.017570 .303951 .813042 .000000 .901368
0.5 3.45334 1.88258 0.941291 .281165 .289575 . 144787 .833798
1.0 3.76119 1.72849 0.864249 .258153 .265874 .265874 765558
1.5 4.10701 1.58295 0.791477 .236416 .243486 .365230 701092
2.0 4.48201 1.45051 0.725254 .216635 .223114 .446228 .642432
2.5 4.87949 1.83235 0.666176 .198988 .204940 .512349 590101
3.0 5.29437 1.22794 0.613973 .183395 . 188880 . 566639 .543858
3.5 5.72288 1.13600 0.568001 .169663 . 174737 .611581 .503137
4.0 6.16217 1.05502 0.527509 . 157568 .162281 .649123 .467269
%£2—-2 XY=120°, a=20°, 3=30°, r=20°, ¢, =22.5°, t;=22.5°, §,=25.8°, ¥=20°
a =29.4883, b =8.8465, R, =1.46153, f =1, d =1, b/a=0.3
r d a b R, t r ! &l
0.0 3.44797 8.55237 2.565710 .423882 .290026 .000000 .835098
0.5 3.75500 7.85308 2.355930 .389223 .266312 .133156 766815
1.0 4.10019 7.19194 2.157580 .356454 .243891 .243891 .702258 | @
1.5 4.47472 6.58998 1.977000 .326620 .223478 .835217 .643480
2.0 4,87182 6.05283 1.815850 .299997 .205262 .410525 .591030 | ®
2.5 5.28641 5.57813 1.6738440 . 276469 .189164 472911 .544678
3.0 5.71469 5.16009 1.548030 . 255750 .174988 .524963 .503858 | ®
3.5 6.15380 4,79189 1.437570 .237501 .162501 .568755 467905
4.0 6.60157 4.46686 1.340060 .221391 .151479 .605917 .436167 | @
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#£2—3 X=120°, @=21.5°, §=382°, y=26°, 1, =17°, r; =28.5°, 6,=29.67°, &=20°
a =6.78787, b =3.39394, Ry =1.0661,t =1, b/a=0.5,d =1

7 d a b R, t r l 2l
0.0 3.23938 2.09543 1,047710 .329107 .308702 .000000 T .888872
0.5 3.50851 1.93469 0.967345 .303861 .285021 .142511 .820687
1.0~ 3.82436 1.77490 0.887453 .278765 .261482 .261482 .752907
1.5 4.17634 1.62531 0.812658 .255271 .239444 .859166 .689452
2.0 4.55609 1.48985 0.744924 .233995 .219487 .438973 .631987 | ®
2.5 4.,95722 1.36929 0.684646 .215060 .201726 .504315 .580847
3.0 5,37496 1.26287 0.631436 .198346 .186048 .558144 .535705
3.5 5,80571 1.16917 0.584587 .183630 .172244 .602855 .495958
4.0 6.24679 1.08662 0.543310 .170664 .160082 .640329 .460939 | @
§ 4 PER)REBHE OXEE) - IPEHH EB O EOEH
AR & SRBEHC OV TRHATEY RS iz e 2 EHNIERD &5 1Kk %,
euzd—lcos(¢+¢o), 771;{=18iﬂ(90+¢o) ...................................................... (10),(11)
Xu=Xr+7rcose, Yyu=Yr+ 7SiNeg coeeceerrrcremmtintiiimiitiiiiiiiireeinieeeneeeinan, (12)
2 2 __ J2
6 =6, _Han—l& —cos™! Ritd -1 s Ru=VXZ LY ceeeremrermmmnninneniniesiennns (13)
Xu 2d Ry
Eu= XMCOS(el e 0) - Y[.{Sin(ox - 0) y Mm= XMSIIl( o — 0) + YMC(S( 6, — 0) """"" (14):(15)
FEHOAZEA 9 RRAD & S itk 3,
p=sin (9uf/l) — 0o s 0o =00SH{d?+ 1% — (Ry +7)2}/2d] +++ereeeeoraeerrrrarnmaininannnn, (16),(17)
DX @ = g+ 01 — 0 cocveeemtetiiiiiiiii et e e et s en sera e aee ensensunananns 18)
EBTERBTOAER, AIEEFRRE, KXEL D,
ﬂ = déu/do = dyu/db = SO~ SN D e, (19)
de T d— &y (d— &y) sin® + 7yCc0s®
E = X T e, (20)
de (PT+7){(d—5M)Siﬂ@+7MCCS@}
. . d
2 {(d_fu)(xs@“vusm@}sm@—(o+ﬂu(l—E)
d% do de
.(.1_0_2 =dX : E e CRLLITTTIPT IR ER RIS PPPN 2D
{( d— &,)sm@ + vuoos@}
DA ¢ 133HY X bR TE5 A 50 5,
P=@F 0 F P — Q0O croereererrenrernietn e et e s sane e se e e (22)
b A LREBBMOWO K0, 6 3ATHY L bR TEZ S h 5,
+ TP —
gl=ﬁﬂ.l, =brtr TP mp_ M (23),(24),(25)

o r+TP r  o—TP’ sin®
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1, 2ickbREHMAEd=1,a, b, 07 | £=120°, a= 21.5°,8 = 32°, v = 26°,7, = 17°
R, r, IBEEINNEHILOHH 1} 7= 25.5% 6= 0°,
Xr, Yr 3Ei® osElekey, R 8
(12) & b EBHHOMMOAELMD X, -6 : A
Y BEED KD 50, KX (13) LhH LD[HE -4 B
MO DR B KITKE), (DX D6, -2

3+ = 29.67°, ¥ az2p°

w BREDDT, KX (14), (15) & b &y, 30°
T BKRE D, L - TK6) 2> SEET
OAEM e BKD 6N, K (18)IKLHO
KD UL TEB) DD A B GREL & AN
BRI (19)~@21) » 5K F %,

HEDHH O LWBHE, g, 1350 (22)
~(2B) Itk hED 5N D,

M1idE10BEDAR[=0.6, B
31 =0.7T0880 d*¢/d6* %0 L

1 F10OB/A, BOAIIERSFHHK

RORP

42
46* | =120, a= 29.1°, §= 51.45°, 7= 39.45°, 7;= 0°

TRTo | D/NIWVHHSRAAINERE 1L
INETE B, !

K2iik2 - 10EATRE 6, =6, =
120°, o =7, = 0°DHFE T b LA
PETOHKHRES v 2 DEE0H)
®, @ @07 —%iT & BAhEEHR

7= 0°, 0 = 0° §&,=28°, ¥ =20°

%0 LTRT. FIQDBANBRRT ) 3,
b %o
X 3 3HIQDEADOFEH 2R, die/ .6
d6 =+ 0.68 TdH 5, -.8
M4 RELF—% CEDEe, » 4 -1

DIFHER G, HEYERE 0 27" To Puax
= 180’ 01 max""—'7 2-4 t f; bﬁﬁ—ﬁ

2 R2-10FATEROHO, @, Onfs ik HRHK

bHBVA0/d0 e BHURES REAP
£2 - 2OMPMBERESD L L, :

ADEEDRD~DDF — 21T k Zp¢ 26} £=120", @=29.1°, 8 = 51.45°, 7= 39.45°, 71 = 0°

- _ 1 .s| 2= 0%, d4= 28°, 6 = 0°, ¥=20°

AR 2K 5 iKY K ..

»5 | OECWFIOBREBT, [ = . 3 .

0.43617, d*¢p/d0%..= —0.55T 2

»5 2 1 %

M6i3%k 2 — 3 DRIE~WDH 0 - =
sommEEdRERT. A0S oo T o\ D AN T
A0/ A8 = S R @ @
BRT, d¢/d6%.=+0.5, [ 4-2f - ?732331 0 e
=0.46094 TH %, AIFIDOLH b 831 Re= 216631 “
{EDHEE/’J@'@F‘]QK%&&H@%% -.8-.4 r= .446228 , t= .223114

-1 -.S

HLELTIRZDHE 2N,

B3 %2 10FQORBIHOEE)
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22y
262

AT XESEERIRE $17% $F25 (1981

REBP

F=120",a=29.1°, 8= 51.45°,

— ° °, ¥=20"

L04= 28,0 =0,

7T=39.85°, 7= @

o

00
30° . 60° 3p0° 120°  150°
-3
a= 1.45051 , b= .725254
Ro= .216634
d=1, 1= .642432
r= 446228 , 1= .223114

180° ZJdﬁ\\\‘—
-10°

M4 £2-1080@0¢, 01, por

RDAP
2= 120°, @ = 20°, g= 30°, 7= 20°, 1= 22.5°
r,= 22.5°, ¢,= 0°, &, = 25.3°, ¥ =20°
@
@
= ®.
® ®
® ®
30° 4 210°
B5 %2—20F0~ODMAMEEAYN
RORP
2= 120°, @= 21.5°, B= 32°, 7= 26°,7,= 17°
T,= 23.5°, 6= 0°, & = 29.67°, ¥ =20°
@ @ @
® @]
@ ®
30° 210°
0

6 %2—30F®~OnDAIERLFRE

M7z 2 — 3 OHIODEE % R,
M8IEZDD, 61, or 277 T o Puax =
14°, Gux=3 L ADTRIFTH %,
X9 it o 2REHMOME O s i
HMUTRLIZSDT, BASH» D, @,
®, @QDIRICET %, BEMOTRE Z
DI TO=00 L BZ3BEHLTh=1
E B

X10i2[X 8 DHID &K T DHADD H L
DI ER T, 7272 L LR EHA 6,=80°
ELTHOIZ S OTHTIIELH»TH B,



KRB BEkdhgES » 20K (£ 28 ) SRt — 11
REAP
d2p dyp
Sor 0 = 120°, a= 21.5° B=32° 1= 26° r.= 17°
.5] 7.= 23.5%,04= 29.67°, Gz= 0°, ¥ =20° "
.8 .4 20°
.6 .3 @ - 15°
4.2 . 10°
H7 %2-30f00ESH 4
.2 .1 G o
o o 0°
30° , e0y  90° 1RO\ 1S0°  fB0°  210°
-.2-.1 42,
.4 a2y
-.4-.2] a= 1.0B662 40 P dy
b= .54331 6
-.6-.3] Ro= .170685
d=1, 1= .460938
-.8-.4] 1= .640329 , 1t= .160087
-1 -.5
REBP
fra] £=120°, @= 21.5°, g= 32°, 7= 26°, 1,= 17°
1 5| m= 23.5°, 4= 29.67°, 6s = 0°, ¥ =20° ¢

K8 %£2—-30HODY, 61, 0r

= 1.08662 , b= .54331

Ro= . 170665 ~30°
d=1, 1= .460939

r= .640329 , t= .160087 -40°

RFAP
12
S
1 2 = 120°
a = 21.5°
14 B = 32°
T = 26°
] T,=17°
7, = 23.5°
B 6= 0°
8y = 29.67°
o 7 = 1.088662
: b= ,54331
6 Ro= .170665
S .460939 o
.640329
4 . 160082
3
2
1
0
-.15 -1 -.05 0 .05 .1 .18
s=r¢

K9 %2-—-3oflorEoMIlLED v,

R0 %2—10Hl@L%2 -3 DHODH DT
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%3 X=120°, ¢=19°, 3=31.5°, y=24°, 7, =19°, r,=26.5°, 0,=138°, ¥F=20°
a =100.179, b =28.4507, ¥ =0.40071, R,=8.54307,d =1
7 a b R, r t u
0.0 18.9155 5.87197 . 66899 .00000 .18882 .07566
1.0 18.8038 5.34026 . 66504 .18770 .18770 .07521
2.0 17.7226 5.03319 .62680 .85382 .17691 .07089
3.0 16.4896 4.68302 58319 .49380 .16460 .06596
4.0 15.2905 4.34249 . 54079 .61053 .15263 .06116
5.0 14.1832 4.02800 .50162 .70789 .14158 .05673
0.0 20.8407 5.91873 .73708 .00000 .20803 .08336
1.0 19.9150 5.65583 . 70434 .19879 .19879 .07966
2.0 18.5716 5.27430 .65683 .37077 .18538 .07429
3.0 17.1948 4.88330 .60813 .51492 .17164 .06878
4.0 15.9003 4.51565 .56235 .63487 . 15872 .06360
5.0 14.7230 4.18130 52071 .73483 .14697 .05889
0.0 23.3669 6.63617 .82643 .00000 .23325 .09347
1.0 21.7694 6.18249 .76993 .21731 .21731 .08708
2.0 20.0928 5.70632 .71063 .40114 .20057 .08037
3.0 18.5024 5.25467 .65438 .55408 . 18469 .07401
4.0 17.0537 4,84322 .60314 .68093 .17823 .06821
5.0 15.7573 4.47504 .55729 .78646 .15329 .06303
3=120°, @=19°, B8=31.5°, r=24°,t; =19°, r, =26.5°, 0, =138°, ¥ =20°
a=100.179, b =20.4507, ©=0.400714, R,=3.54307, t =1,d=1
a b R, ) r ) u %
20.2859 5.76118 71746 .20250 .00000 .58307 .08114
18.7061 5.31252 66159 .18673 .09336 .53766 .07482
17.38152 4.91748 .61239 .17284 .17284 .49768 .06926 | ®
16.0897 4.56946 .56905 .16061 .24091 .46246 .06436
15.0074 4.26209 53077 .14981 .29961 .43135 .06003
*®4—2 X=120°, @=19°, B=31.5°, y=25°, r; =21.5°, r; =238°,0,=13°, ¥F=20°
a=99.9427, b=27.2843, ¥=0.39971, R, =3.26599, ¢t =1,d=1
a b R, ¢ r ) u
0.0 21.2004 5.78770 69280 .21218 .00000 .61079 .08479
0.5 19.5107 5.32641 63758 .19522 .09761 .56211 .07803
1.0 18.0214 4.91984 58892 .18032 .18032 .51920 .07207
1.5 16.7102 4.56188 54607 .16720 .25080 .48143 .06683
2.0 15.5540 4.24623 50828 .15563 .31126 .44812 .06221




v R4 -1 0FQ@Q%2HEAT
NEFBHD 0, =5 T DT LM

K13 ®4— 105D ¢, 01, pr

KRB HEERES Y A0SR (F 28 ) —EEEH— 13
§5 W2AEDKDICAURYa rier
2%
— b iR 26t | 5 = 120°, @ = 19°, B= 31.5°, 7= 24°, 7= 18°
M7» 5 ohk s 5 icE Ml 1] = 26.5% 4= 13%, 62m 0%, ¥a20°
FAL T BOAMERIRKFRTiz -8
BRDT, FTHRUIRU 2L 5 ic -8 ® @
FRER w4 2K 2 — MR B AL S o
R PR NG 1R R N ¥ O 2
REHEHAL, B3 ke b am" -uz 0°, © 80° 1/  1s0° 0°  z10°
DEH ITT Bo ' °
_
AR DEIDF -4 2T =20°u e 5 o 0
=04, t=1&LTA=]/d%IEEL s
TRO PR IBHELEATRLLS 4
& 51zK(@), QODHE 7 2EYITEA _
Bl %4 - 10FATEOHO, ®, @D HInEE %
Td%»XK®», d=1¢kk3%k> .
GCa, by U, Ro %*&DT:#)OD RICP
’f§3: 4“:/—._[:\“3.0 d?p dy
#33aE " 0% 3 DFIGD W07 90| ya120°, @a= 19°, B= 3:.f°, Te z:°,r.- 18°
%67:0‘\«5, 120.55x06, 1 .5} r,= 26.5°,4,= 13°, 6= 0", ¥ =20 Wo
20
0.7, R4FBR OX 0t - .
.6 .3 |
3 DHIG, FOBEDOEATE . 2 P 10°
. (4
Tr=0~2 OPE*RT. 2 e go
0 v] - 0
51 5t & 6 P 0 8
HIEATROEXL - 10D i 4-.2
A, @, @nF—2ik kb, —.6-.3] a= 17.3152 ,b= 4.91748
ed—Oom%Ao)ﬁﬂuEEﬁ% PR 5:; .51233?‘.u:9.73592503
h— [} Ral . . » .
T ] AL & 0D I sl 1172842 , t= .172842
BNERDIBEDENG AL B2 £4— 10HODES
DT, FI@DHEE L,
d%/de*=0.45 L7t h, MTD RIDP
Pas \
BEIH 3005/, FA pro ] De 120, dm 1%, Bu 3.5, T 24°, 71 19°
I IR KL L T 0 B L S| rim 26,67 00m 13°, tum 07, ¥ m20° s
BEY LDRITE T o o ) “0*
X122 I DHH DOEEH 7R 63 30°
U, RIBCOHBDS, a6, a2 g . 200
or % e KHUTRT o Sue =t 21 d — 10°
14°, Oimax = 1.2 TREH T %, 00 . AN 0®
30° , 60 90°  120° 150° 180° ZIK .
K14i3 D55 OREBHE DO " -10
LomY Ha 2R TH, 7 A e= 17,3152 ,b= 4.91748 e
BEVNI DI DI GBI h A Gop, S1B08 AR 307
éL‘O)'EU—i%ﬁﬁﬂ bf’ﬁb; r= .172842 , t= _172B42 -40°
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RIGP
24
22 2 =120°, @ = 18°, B = 31.5°, 71 = 24°
20 7, = 18°, 1, = 26.5°, 8; = 30°
a= 17,3152 , b= 4,81748 , Ro= .512386
18 u= .06926 , G = P°
Y} .8
16
L4
14
12}
10 X
8 .8
s
4 W-zu'.o)? = 120°, a= 19°, B= 31.5°, 7 = 24°
Ti= 18°, T:= 26.5°, 4= 13°, 6z = 0°
2 a= 17,3152 ,bw 4.91748 Ro= .612386 ,u= .0692603
o |41 1= 49788, e= Li72sk2 . is.172042 =8
-.07 -.05 -.05 -.010 .01 .03 .05 .07
s=r¢
KI5 %4 —10HODH & DHIE
K14 £4— 1 0FQOREWDOME Lo 0, L EXTTROMEAS
T&%,
K15 CDHEDOH L OHBEEXTEOMHABR 2T T, RTPRESHTH B,
§ 6 FHREHEHIHOER
PRESUABHOBE RTHD OX% A, EMEDL 7+ FEE £ ETIRRE % 5.
., R+ . R+ f+ . R, +
@0 =sin™! OTL , ¥=sin! % —sin™! ..°d—f ........................... (26),(27)
#5—1 X=120°, ¢=29.1°, ,@251.45", 7 =389.45°, r; =0°, 7, =0°, 7F=20°
a =6.50119, b =3.2506, R, =0.97096, §,=28°,t =1,d =1
f d a b R, t f
— 1.0 2.91883 2.22733 1.113670 .332654 .342608 —.3842603
— 0.8 2.95889 2.19717 1.098590 .328150 .337964 —.270371
— 0.6 3.01215 2.15832 1.079160 .322348 .331989 —.199193
— 0.4 3.07790 2.11221 1.056110 .315461 . 824897 —.129959
—0.2 3.15538 2.06035 1.030180 .307716 .316919 —.063384
0.0 3.24374 2.00422 1.002110 .299333 .308286 0.000000
0.2 3.34212 1.94523 0.972615 .290522 .299211 0.059842
0.4 3.44967 1.88459 0.942294 .281465 .289883 0.115953
0.6 3.56554 1.82334 0.911671 .272318 .280462 0.168277
0.8 3.68897 1.76233 0.881168 .263206 .271079 0.216863
1.0 3.81921 1.70224 0.851119 .254231 .261834 0.261834




B BEHEREES b o OB (5 28R ) —ISEER—

15
#£5—2 3=120°, @=21.5°, §=82°, r=26°, t, =17°, 7, =23.5°, F=20°
@ =6.78787, b =3.39394, R, =1.0661, 0,=29.67°, ¢ =1, d=1
f d a b R ¢ f &l
—-1.0 2.93621 2.31178 1.155890 .363088 .340576 | — .340576
—0.8 2.98262 2.27581 1.137910 .357437 .335276 | —.268220
—0.6 3.04192 2.23145 1.115730 .350470 .328740 | —.197244
—0.4 3.11335 2.18025 1.090130 .342429 .321197 | —.128479
-0.2 3.19611 2.12379 1.061900 .333562 .312880 | —.062576
0.0 3.28935 2.06359 1.031800 .8324107 .304012 0.00000¢
0.2 3.39219 2.00103 1.000520 .314281 .294795 0.058959
0.4 3.50380 1.93729 | 0.968646 .304270 . 285405 0.114162 | @
0.6 3.62336 1.87336 | 0.936683 .294230 . 275987 0.165592
0.8 3.75012 1.81004 0.905023 . 284285 .266658 0.213327
1.0 3.88336 1.74794 0.873970 .274530 .257509 0.257509
F6—1 I=120°, @=19°, B=381.5°, y=24°, 1, =19°, 1, =25.6°, §,=13°, ¥=20°
a=100.179, bh=28.4507, R, =3.54307, u=0.400714, t=1, d=1
f a b u R t f l
- .5 21.7398 6.17407 .086959 .768880 .217010 | —.108505
0.0 19.9777 5.67365 079911 .706561 .199420 | 0.000000
0.5 18.4220 5.23181 .073688 .651537 .183891 | 0.091945
1.0 17.0521 4.84278 .068208 .603089 .170216 | 0.170216 | B
1.5 15.8453 4.50004 .063381 560406 .158170 | 0.237255
2.0 14.7794 4.19733 .059117 .522709 .147530 | 0.295060
2.5 13.8348 3.92905 .055339 .489299 138100 | 0.345251
3.0 12.9940 3.69029 .051976 .459565 .129708 | 0.389125 | ©

*£6—2 3=120°, q=19°, §=381.5°, y=25°, r, =21.5°, r, =23°, §,=18°, F=20°

a=99.9427, h=27.2843, R, =3.26599, ©=0.39971, f=1, d=1

f a b U R, t f
—.5 22.7559 6.21235 .091010 .743631 .227689 | —.113845
0.0 20.8783 5.69977 .083501 .682275 .208903 0.000000
0.5 19.2143 5.24549 .076845 .627897 .192253 0.096127
1.0 17.7476 4.84510 .070980 .579969 .177578 0.177578
1.5 16.4564 4.49258 .065815 .537771 .164658 0.246987
2.0 15.3177 4.18172 .061261 .500561 .153265 0.306529
2.5 14.3105 3.90677 .057233 .467649 .143187 0.357969
3.0 13.4163 3.66264 .053657 .438426 .134240 0.402720
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FRI|ELTA 2k 213X 2R THERR L8 5,

d=§hll—¢ﬂR0+f+t)2+(Ro+f)z—2(R0+f)(Ro+f+t)cosqr ................. e (28)

AR oH1OMS L E2DFIIDF ~ 4 2R(WITARAL, EZBBET =20° DHEAD f=—1~+1
DEEDd%RD, d=1,%3k51Ca, b, R, t, f % d 2HECLTRDIZ DR E 5 FRT,
ARCER OER3OBG, EDF—2REORE@DEHCTa, b, u, R, t, f ZRDIEDO%
K6 IWRTo 12712L f=—0.5~3,

6.1 FELROTIEOHLOEEGS
FP I X VX L RVFBON AOBEH% 0,, 0, &3t

01=COS°1(Ro+f)/d= Q0 — g reereereretessi i st st 29
02=COS'1(Ro+f+f)/d=90°"‘(%+7) .......................................................... 30)
91>02, 01_02=¢’ 00_—_2.}_9?, 9r=z‘_@' ................................................... (31)

Likh, 0>6, &isB,

6.2 EHHEIUHEHH/LEBOE
FMEHP i by ADEER 6, REEOBEN ¢, B b EMST COKEERS s & L, (8
OO HERE do/do, AITEBERI d®p/do® BIRREK B,

p =sin™ (Xrcose +Yrsing +f)/d—p ooereeremereremmieni s (32)
=e+p, s=dcos(p+@)+Yrcose — XrSing reererrrerrommmmmimiin, (33),(34)
%:%(chose— XrSINME )  cevvereresnonensunsseontmmuinetstastttiant sttt e e teses e s enans (35)
d 1] . doV . do \
W_ _s_[l pr+f_dsm(¢+%)}( 1 __E) +dsm( o+ 0o )(ﬁ) ] ........................ (36)
FEDH P IIRR LS Do
¢~_-tan"‘l (f/s) .......................................................................................... (37)

B hERBTOBOL 6, 6 FFTHED » oA LK 2o

T_-P=dsin((o+(oo)/(l—d¢/d0)—f .................................................................. (38)
CL=TP/0r » 0y =TP/(0r—TP) erreeerrerecersrnuessstrsrersissnriuerisernetosnienissnensne (39), (40)
6.3 & & 6

%£5- 200 QDB EDOUETHOEE % 0 L TRKD 26 D2X16iC, ¢, 6, or e L TR
Bz b DRRITC, HEHHOBDE »HHVLOMNB2RTSRELTRDIZE DRXI8ICRT, ¥
& D& RI19ICRT,

6,=140°, 6, =100° TR HITRDIED d’¢/d0°mx =1.5, Pux=11°, Cimx=8 &2 b, X182 HHE
PO EARRL THIC 06, =03 dH 505, BRI EENL THED Td0/do® UNIRFTDH %, f
BEATS dp/d0%a 3RVEDS L,



Oz

12
11
10

HB  BRKERES Y A 0K (F 28 ) —EBREE—

17
RMAP
A
d%p d
76t 464 5 = 120°, a= 21.5°, B= 32°, 7= 26°, ;= 17°
1 .5) 7= 25.58°, ¢4, = 0°, §,= 29.67°, ¥ =20° v
.8 .4 20°
6 .3 ¢ -18°
.4 .2 10°
.2 .1 :—: g0
0o 0 e
30° &0 s0* 120" °  180° | 210°
-2-.1
dzg;
-.4-.2 4%y 7l
a= 1,93729 7
-.6-.3 b= .968646 e
Ro= .304272 a0
-.8-.4 d=1, f= .114162
1=,285405
-1 -.5
®i6 %5—20FQ@ 0ER)
RMBP
o o} £=120°, am 21.8%, B= 32°, 7= 26%,Tim 17°
1 5] o= 23.5°, 4/= 0°, 4= 29.67°, ¥=20° )
.8 4 40°
.63 2 30°
42 o o or 20°
.21 > 10°
D D <o o o 0°
30°,  60° 80°  120° 150 180 210 .
-10
-20°
e= 1.93729 .
b= .96BE4E -30
Ro= .304272 .
dml, $= .114162 -40
t= .28540S
17 ®5—208Q@o09, 6., or
RNAP
R s
Sw 120
a= 21.5°
8= 32° g = 20, 6= 30 Y RCBP
T= 26° =
T = 12° a =
T,= 23.5° 8=
bim Q° T =
S4m 29.672° T -
a= 1.93729 T2 =
b= . 968646 3 =
Ro= .304272 a=
d=] b=
j= .1184182 Ro
t= , 285405 =
-.6 Rl
.S 1.2 L. 3

K18 %£5— 208 QoORETHOFERK LD 0,

®19 £5-208® 0 - 0K
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£26-10H®, OD 4 »FVa—
bR P S LHAD d0/d6* % 6 i
UTHIV I b 0 220K BB
d9/d0% =12, IO DFIR 1.1 &
BoTHODHEBRIFTH D, f=
0.3891 & K XWI2 P =65° £ 725
DTHAT X500,

X213 B® D 7 —% i & B5EE 2R
To P24 K Y 2 — rEHED
rHADOIEERKIGIEL THER
NTH3H, F1ANIKIIRED 72
DIEDAMBEREDKEL,

M2 OBEFD P, 61, prke
U TRT o Puax =30% Orinax
=18 &%, 2L f RN
ILUAB IV, MBIz D
BEDG% s LU TRT, 02
13>72 b RFATREE ORA
DFDBKEL 8%, K242 D
BAED K L OBRERT, BH
DTH %o

§T & &

Db o TR ES Y
& B M IEEETCE AL 1
Ba O EPREE BT ER L
RBA OEE DA, 1BY
KOMRETT OFERIER H120°
B D FEEN A 20° DB AWK
DiEROBB o NI

(4) POREHHOBE DB
RO MM 2 BEA LIS
VERAAMEYE, RAHEDA,
HLDERAEDRIBLDTS,
QBT DOE IBENHHBAD
BAAIEEIRED 3505,
EDZHiddctEneTsoTs
DELRTERV, FEX LR
HITED A L DOEEADIEL L
BATRIC SO TIEOR KA
HERE 1 i X - TKFI
T5TEbLbLBEEI LDFT
ArEdTa B0, 2l

i)
292

RTEEFEERMARE F1TH F25 (18D

RILAP
2 =120°, = 18°, @= 31.5°, 7= 24°, r,= 18° ®
722 26.5°, 6e=0° 8 =13, ¥ = 20° ©
®
©
30°
0

R20 & 6— 104 2Ky a—b a2 S LH®), © 0 R InEE

RIMAP
Lo ot 5. 120°, = 18°, 8 = 31.5°% 7= 24°, 1= 19° 1.2250
40® 40
1 .5} m= 26.5° g.=0°, &,=13°, ¥ = 20° 2y ¢
8 4 6% 20°
.6 .3 P 15°
.4 .2 10°
a4y
.2 .1 76 5°¢
0 0 0°
30°y 60° 0° 120° ° 180°f 210°
-.2-.1
Ly a2
-.4-.2 9% 467
a= 17.0521 dp
-.6-.3 b= 2.84278 26
Ro= .6030B6 , u= .068208
-.8-.3 d=1, f= .170216
t= .170216 -0.728
-1 -.§
R21 #%6—10f® OEH
R1MBP
or o, ] T =120", = 18°, B= 31.5°, 7= 24°,7,= 13°
1 5} 7= 286.5°, 6i=0°, &y = 13°, ¥ = 20° é

30° . 80° 90° 120° 1s0° 180°  210°
a= 17.0521
b= 4.84278
Ro= .603086 , u= .068208
d=1, f= .170216
t= .170216

B22 £6—10R® DP, 61, 01



REB  HEERERE L A0WE (B2 i) EBHREH— 19

RINAP

11 z = 120°
a = 19°
10 A = 31.5° X =120°, « = 19°, = 31.5°, r = 24°
&) T = 24° 7, = 19° T, = 26,5°, fs= 30°
] 7,= 19° 1 . 2 .57,
Ty = 26.5° a= 17.0521 , b= 4.84278 , Ro= .603086
) 6 = 0° u= .068208 , .
a2 54 = 13° Y_ .8
? a= 17,0521 @
b= 4.84278
6 Ro= .603086
d=1 .4
S u= .0662081
f= .170216
4 t= .170216
z X
/ - -. .8
3 ®
2
1
0
3 4 S .6 7 -.8
K23 %6 — 1 DFAB DT LD 0, K24 %6 — 1OHB®OH & DGR

AIMEEEHS 2RO - E L D, OFE2HMDOR DA v KY o — MIRZWRMIHERT L
RIDADAMEEHEDOEX 2KERTELENTE S, 11X UA KR a— b DOEBAYEL A
CLBESEHOBER & D0 CEMBEITFET 5. OREIHOMICERBINT 2 >N THDA
ISERE s SESIR D 5 KERIZZED 2D T, ADANEBESE Z2/KEC T 2T EYe 1 &) a—
h DEEB MR & KB OXEBNKRETH %, (O EADANEEHBROIR & 2/KFZL LB EGEED
BRP L2585 N5

(B) FHRABBOPE Vr 20HX LEIAROEMAVEL VHAICEESABETE Shiudsy
LADREAVREIND, QBEBMBOITTENLES T LOHAERIFEVEIEL THIVE
BT B RAIEVIERT 2O CHEATEL, @F 1, F2MEY L ORMBIBEATAL LITLY
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Studies on the Connective Hyperbolic Cam (2nd Report)
— Oscillating Follower —

Hironori ITOSHIMA

The connective hyperbolic cam has a profile composed of the three hyperbolas and the two
circular arcs (or a circular arc and an involute curve). The motion of the reciprocating follower
with a circular arc in this cam has been analyzed in the st report.

In this report, the motion of the oscillating follower with a circular arc and that with a flat
plate are analyzed respectively. The maximum acceleration of the follower, the pressure angle,
and the specific sliding of the cam are discussed. Further, when the oscillating angle of the
follower and the rotating angle of a cam are specified, the size of the cam and that of the
follower in their best designs are decided.
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r . MEEEE ORI ¢ FEDAH

D EREHHOA Ty L E 6 HLADEDHE
d : %L EGEENERD B PR 0.  WEEOWRHE
o RARRT I REEOBZEAL dp/do . TEBNERD F s REK
p  WEROAZEN d’/d6% . TEBNER D £ N R AL
K A LDBEE

§ 3 MBS OREEAOIEE
BEHRHHCEOCESAT 2EEL, 7L ERHBTOMMERI 2H8E L LU Th o6 LOREIHD
BIMOTEZEDDLEYD %, HEBHOEIR [ L, A=[/dt L, LDFHER, a, b, t=1
RETH D OHEEEBOB AR AV B, '

31 7,1, r0DEFDES
FIRY & b BRSO EEEOAEN 0o & TILRK LK B0

0o =Co8TH{d? H12 — (Ry 47 )2}/ 2d] coverevveennmimmniiini e ¢D)
¥ =cos™ (& +1* —(Ro+7 +)7}/2dl —cos™ { @ +1 —( Ry +7)?}/2d] +orvevvvereneienns (2)
K@EEEL Td 2 RONIKAL 15 %o

=(1+AZ)(A2+B2)(1_C(B¢)—J3 ............................................................ 3
2 (1 —cos?) {(1 +22)2—2 2*(1 +cos?)} 3

D={(1+2)(A+B?) (1 —cos?)}*—2 (1 —cos?) {(1 +2)?
—22(1 4+cos¥) } {A* + B* —2 A* B cos¥)

dZ

tztZlL A=Rot+r+t, B=Rotr, iA=1[/d

T=20°, 1=0.5~0.7, r=1~6 %i&EL, fiH 0E1 OFA, BOF—% 2 TR d %K
B, dREHE1EUTa, b, R, t #KD 1% F 11T,

3.2 FETELELFEONLOEESR
A2 b 5 XFTRE RY FTROH AQEES% 6, 0, & THIEKRK &S B0

= gt (R ATy +d gt BT AEL
01 = cos 2d(Ro+r) BT 2d(Ro+r+t) T .

Oo =340 —0; , 0,= 3 —(0; —0;) +wevreerrreerressersresisrererrimrerseemeemmrnnusrieninsannnnns (6)

3.3 ZETEOES (6.=6,)
KA & D 6 =0, DEAIL 6, =6, £ 12 b
0,=0,=3, d—DP=(Ro+7)(RoF+7+1) rorereerrmemimiiiiiiiiiii, (7),(8)
(L ZY 1Y L e
dz—(zcotz)+<Ro+r+2), 1-7/sm7 . (9),(10)

0, =0, =120°DHA, T=20°, t=1D & xFHR DL 1DOHIA, BOF—4 & r=0~4 2K(9),
(ORABRALTA, | %KD d % HEEML 8B L5 a, b, R, t, 7, | RDI$DRF 21T To
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£1—1 X=120°, @=29.4°, §=90.6°, y=0°, 1, =0°, 1, =0°, 0,=21.97°, ¥=20°
a=10.2925, h=3.08774, R, =1.18741, t=1, d=1
A.1 ¥ d a b R, r t
3.0 5.81281 1.77066 .53120 .20427 151610 .17208
s 4.0 5.86711 1.75427 .52628 .20238 .68177 . 17044
0. 5.0 6.21786 1.65531 .49659 .19097 .80414 .16083
6.0 6.66618 1.54399 .46320 .17812 .90007 .15001
2.0 4.81102 2.13936 . .64181 .24681 .41571 .20786
0.6 3.0 4.92747 2.08880 .62664 .24098 .60883 . 20294
: 4.0 5.25495 1.95863 .58759 .22596 76119 | 19030
5.0 5.66671 1.81631 .54489 .20954 .88235 . 17647
6.0 6.12787 1.67962 .50388 .19377 .97913 .16319
1.0 4,14263 2.48453 .74536 ,28663 .24139 .24139
7 2.0 4,20196 2.44946 .73483 .28259 47597 .238798
0. 3.0 4.47999 2.29744 .68923 .26505 .66964 .22321
4.0 4,84323 2.12518 .63754 .24517 .82590 .20647
5.0 5.25780 1.95757 .58727 ,22584 .95097 .19019
£1—2 3=120°, @¢=20°, 3=30°, y=25°, r; =20°, 1, =25°, 0,=14.0846°, F=20°
a=2.07254, h=1.5544, Ry =1.34715, t=1, d=1
Al ¥ d a b R, 7 ¢
3.0 5.77031 .85917 .26938 .23346 .51990 .17330
05 4.0 5.91283 .35052 .26289 .22784 67650 .16912
) 5.0 6.28467 32978 .24733 .21435 79559 .15912
6.0 6.74333 .30735 .23051 .19978 .88977 .14829
2.0 4.79917 .43185 .32389 .28070 41674 . 20837
3.0 4.97187 .41690 .31267 .27098 .60346 .20115
0.6 4.0 5.31638 .38984 .29238 .25340 .75239 .18810
5.0 5.73764 .36122 .27091 .23479 .87144 . 17429
6.0 6.20489 .33402 .25051 21711 .96698 .16116
1.0 4,11857 .50322 .37741 .32709 .24280 .24280
2.0 4.23793 48905 .36678 .31788 47193 .23596
0.7 3.0 4.53357 45715 .34286 .29715 .66173 .22058
4.0 4,90655 42240 .31680 .27456 .81524 .20381
5.0 5.32762 .38902 .29176 .25286 .93850 .18770
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%2—1 X=120°, @=29.4°, §=90.6°, r=0°, 7, =0°, r;=0°, §,=21.97°, ¥=20°
a=10.2925, h=3.08774, R, =1.18741, t=1, d=1 )

r a b R, t r l il
0.0 3.11919 93575 .35985 .30305 .00000 .87261 @
0.5 2,87396 .86219 .33156 .27923 .138961 .80401 ®

N.0 2.68451 .79085 .30393 .25596 .25596 73702 ®
1.5 2.41257 .723877 .27833 .23440 .35160 .67493 @
2.0 2.21265 .66379 . 25527 .21498 .42995 .61900 ®
2.5 2.08522 .61056 .23480 . 19774 .49434 .56936 ®
3.0 1.87875 .56362 .21674 . 18254 ,54761 .52559 @
3.5 1.74099 .52230 .20085 .16915 .59203 .48705
4.0 1.61956 .48587 .18684 15785 .62941 .45308 ®

#2—2 X=120°, @=20°, B3=80°, y=25°, 1, =20°, r,=25°, 0,=14.0846°, ¥=20°
a=2.07254, p=1.5544, R, =1.34715, t=1, d=1

r a b R, t r I #l
0.0 0.61242 .45931 .39807 .29549 ,00000 .85083 1
0.5 0.56303 42227 .36597 .27166 .13583 .78222 2
1.0 0.51577 .38683 .83525 .24886 .24886 71656 3
1.5 0.47245 .35433 .30709 .22795 .34193 .65637 4
2.0 0.48365 .82524 .28187 .20924 .41847 .60247 5
2.5 0.39931 .29949 .25955 .19267 .48167 55477 6
3.0 0.86906 .27680 .23989 .17807 .58422 .51274 7
3.5 0.84243 .25682 .22258 .16522 .57827 47573 8
4.0 0.31893 .23919 .20730 .15388 .61553 .44309 9
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LB,

Xu=Xr+ 7008, Yu=VYr+ ISINE ccrveeiiriiiiiiiiiiiii e (11),(12)
ALDEEA G IRERA L Do 6IIRWDTEA LGN,
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cos
Xu Zd\/anz""YMz
B LADOHLEREEL, FOE% B ET 5 & OEABECEKI AMBAD by, mIdRR &L B0

$M=XM¢05(01 —0) =Y ySIN(0) — @) seereererreneiiie s st s (1d)
M= XuSIN(6; —6) FY 4C0S(0; —0)) orvrrerruecnmmmimiomiriiiiiiii e (15)
EBRBMOARNE ¢ £ THE

@ TSI Y/l Py eeeeeeeree e (16)
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T*b gnr (00 lifﬁ(l) T%’Z’- 5“60
RBE DA HEEHRE do /d0 12K (16) » 5

ﬂﬂ — TuCoS@® — &4 SING
d0  (d—&y)sin® +7ucos@®

B S SR d% /de* 3B P it L Hh KRR TEA BN,

.‘_1_5 = X e 1
26~ (pr+7)1(d—Ew)SiN® + 7wc0s0) 19
o {(d—SM)Cos@—vMsm@}sin@ Z—z +7/M(1 - Z—;)

-(_1——02 = d X {(d_eM)sin@+77Mm@}2 ................................ . ...... (20)

B L oD e &b AL REBHOBORG, 6, BRATHL 613,

B=0+ 0+ Po—90°, S= 7B eerrrerrerrienneiett e et s @n

TP= TUSSINE — 7 +vevreemsmmsmnerstrmuereenee ittt bt s e st es s e s bttt e s s s s enns (22)
o+r TP oe+r TP

Oy =—— —, Op = ——— o e eeeeseeseentiecnieiiiisantterttiusistattettanins 23 , 24

‘" e y+TP T  0,—TP @920
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BRKELDDT, EAFEROART,

#2106, ®, @07~ 4% THRL b AIMEEREH &% /d* 2 KD 12 b D% 1 L DEERR 0 iT
WHUTKRDIZbDRENRLRIRT, XU EREFAA0=0 L7, Kh 5 [ B/NIVEED d% /d6* i3k
b, ADZNRNE L ZDTHEBRV. d%/d0m=0.75 L5 5,

M2i3k2 — 1 DFGDOHEOERZRT, AMEERNREOHEIIE 2 KINEE, ADHEGIIH
R A LD L2 D, FHEDA S, 1 oDBHEG, HEYFE et L TR IIRT, Kb 5
Puax =£18°, Olox=2¢E% 5%, K4
IBRBEIOMNE DS OERE s icd
AREBTMDOE O X0, T, KLUBL DERP

BB A 2T Bl Ol & &R 20 \ . . . .
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DGBP
22y dy .
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22 2 = 120°
a = 20*
20 B = 30°
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i8 7, = 20"
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#3838 X=120°, ¢=17.5°, 8=81.5°, r=24.5°, r; =17.5°, r; =29°, §,=13°, ¥=20°
a=2.49124, b=1.96677, R, =1.88565, 4 =0.524473, t=1, d=1
r a b R, t r l u &
0.0 .678127 . 535363 .499672 .27220 .000000 .78378 ‘ . 142764 ©)
0.5 .621224 .490441 .457744 .24936 .124682 .71801 .130784 ®
170 .569028 .449233 .419284 .22841 .228411 .65769 .119796 ®
1.5 .522270 .412319 .384831 .20964 .314464 .60364 . 109952 ®
2.0 .480878 .379640 .354331 .19303 .8386055 .55580 .101238 ®
2.5 .444408 .350849 .327459 . 17839 .445971 .51365 .093560 ®
3.0 .412296 . 325497 .308797 . 16550 .496495 .47658 .086799 ®@
§5 SR2MWEL U KY 2 — b -
RETIPE -
oMMl AL EY 2 — FEERE L 7 | £e 120", @ = 17.5°, §=31.5°, 7= 24.5°, 7, = 17.5°
PEBADHADES t=1, 5=120° 1.0) 7= 29°, 6:= 0°, &, = 13", ¥ = 20°
P S T Bt ROF A ) - 0 o
TVB, COMTREDHSOBAD ; o
SHTROMREH BTN 57 o2
—513%09), (10) X b3 & FREIKD o
1HOHES Thho w2l 2ot
~-0.4
51 HEHM AW o KYa—F -0.8
DOPE ) E/HITE -0.8
M10i3% 8 DI, @, @D -1.0
—4R &% d/d6" 2R, 12 R0 £3DA K Y 2— b 2RO, @, Do NS F
72U 6, =0% Kb 5 | BEL %
ZEBESEY 2DEELY,
LOBEFDHIzh L, DIFP
113 % 8 DFIGDHEDE 2 a,
B 2R T, dz(o/dﬂzm.,'=.0.5 e d0° 26) Z = 120°, = 17.5%, B 31.5°% 7= 24.5°, 7= 17.5°
hREDEBALD 0.2 T 5o 1 .5§ 7= 28°, 6= 0%, 5, = 13°, ¥ = 20° v
N2 ZOHAD Y, 61, pr o -
2 ICHUTRTe fue = 157, = ’ Ll Il
Oinex = 1.5 THBICRIFTH o 2 a e X .
M13i2 CDBAD o %2 Ml LD o o @ oo
IOV TR, SO 2o su'ﬂ 3 90°  128°N\ 150" 1§0°  210°
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BLTGR=25KD5RIFTH c8-3]  Reszeass oass @
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§ 6 FIREBHREE
BP0 FIUE Ty b U EAEE B OB A RKR &8 Do

@o =sin! &;_f , ¥=sin"! B"__{—dm —sin™! E%L ................................. (25),(26)

6.1 7XEELLEES
K26 5T 2IBELIHEDL 2RDNIiL

1
d=w/(Ro"f‘f)z‘*'(Ro"‘f‘*'t)z—z(Ro+f)(R0+f+t)COS¢ ........................... (27)

L b0 THRY cABTt=11dT 2R 0203 DF -2 2F=20°, t=1, f=—1.4~

1.2%25ATd%2XD, d2HEE1LELa, b, R, &, ], u2FK4ITRTS

#£4 I=120°, @=17.5°, §=381.5°, r=24.5°, r; =17.5°, 1, =29°, 0,=138°, ¥=20°
a=2.49124, b=1.96677, R,=1.83565, »=0.524423, t=1, d=1

f d a b Ro t u f #l
—1.4 3.03208 .821626 .648653 .605409 .329806 L172974 | —.461729 | @
—1.2 3.10172 .803180 .634090 .591817 .822402 .169091 | —.386882
—1.0 3.18281 .782716 617934 .576738 .314187 .164783 | —.314187
—0.8 3.27451 .760798 .600630 .560588 .305389 .160168 | —.244311
—0.6 3.37595 .787938 .582583 .543744 .296213 155356 | — 177728
—0.4 3.48627 714585 564147 .526536 .286839 .150439 | —.114736
—-0.2 3.60468 691114 .545616 .509242 .277418 .145498 | — 055483

0.0 3.73038 .667824 .527230 .492081 .268069 .140595 | 0.000000 | @

0.2 3.86268 .644951 509172 .475227 .258888 .135780 | 0.051778

0.4 4.00092 .622667 .491580 .458807 .249943 .131088 | 0.099977 | @©

0.6 4.14450 .601096 . 474550 .442913 .241284 126547 | 0.144770

0.8 4.29289 580318 .458146 .427603 .232944 .122173 | 0.186355

1.0 4.44560 .560383 .442408 .412914 .224941 .117976 | 0.224941

1.2 4.60221 .541314 .427353 .398863 .217287 .113961 | 0.260744 | @

6.2 FEALEOVTRONLOEES
B Y I b EEES A EA RADIET AEDEEN OB EnTAR 0, , 0, & THIE

6:=90°—@, G:=90°—(Tto,), T =0 —0; <cocreereerrviruonniiicinninnnann, (28),(29),(30)
EnDOT, BFRERVITREOI LDEES 6, 0, 13KXKE LB,
R o/ /O PPN (31)

§ 7 FERESHEEE OZE)
AR e & ) EBET DB p & EMED K TR s & H A DEES 0 IZIRARD & 512 B,
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Stabilization of an Inverted Pendulum by a Microcomputer

(Dept. Mech. Engrg.) Yoshifumi FUJITA

By the significant advance in electronics engineering, the microcomputer has appeared
which is small-sized and inexpensive. This microcomputer is able to be included in the
machine easily.

In this paper, as an application of measurement and control for the system by a micro-
computer, the software and hardware in stabilization of an inverted pendulum is researched.
As the stabilizing algorithm, it is adopted to correct the switching line in the phase plane by
learning. In order to develop the software-program by Z-80 assembler and stabilize an inverted
pendulum, the SORD M100 ACE III microcomputer is used.
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Characteristics of Low Pressure Sodium Lamp by the
Rectangular Wave Source

Kazuhiko HARADA

Low pressure sodium lamp has the highest luminous efficacy in artificial light sources and
also has very good transmittance, so that it is often used as lighting for traffic.

In this report, we compare the characteristics of low pressure sodium lamp by the rectan-
gular wave source with those by the sine wave source.

The following results were obtained;

(1) The starting time of the rectangular wave source was about 1.5 minutes earlier
than that of the sine one.
2) At both sources the luminous efficacy got the highest value at 100V, however, it

went down above or below 100V. And as for the lowering of efficacy, the rectangular
one’s was a little bigger than the since one’s.

3) When frequency became lower than the rated one at the rated voltage, both sources
had almost no changes of luminous flux and efficacy. On the contrary, when it became
higher, the rectangular one showed a big lowering in comparison with the sine one.
At 65Hz we got 1.8% lowering of luminous flux and 3.0% lowering of efficacy.
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A Statistical Consideration of the Difference between
Log-Mean and Mean-Log for Random Data Processing

(Dept. Elec. Engrg.) Seijiro HIROMITSU
(Hiroshima Univ.) Mitsuo OHTA

The acoustic data analysis procedures at various installations differ in the intervals at which
readings are converted from volts squared to decibels. There has been much speculation as to
what would be the decibel difference between the results obtained for the same data, and the
difference between the log of the mean and the mean of the logs. In this study, the difference
has been treated as a random variable and its probability density function has been also derived
in special refference to a study of the intensity fluctuation of statistical sample data. The
fact that the theoretical probability expression reported here includes the result given by
R. L. Hershey clarifies the legitimacy of the present study.
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Electron Energy Distribution in a Beam-produced Plasma

Tsutomu YAMAZAKI

The electron energy distributions in a electron-beam sustained plasma are calculated by
solving the stationary degradation equation. Applying the purely inelastic approximation
to the high-energy electrons, and the effect of collisions between electrons and elastic collisions
with atoms are taken into account at low-energy region. Obtained distributions are consist
of two groups, high-energy primary and low-energy secondary electrons. Using these distribu-
tions, ionization frequency and the percentage power losses to various collisional processes
in argon are predicted as a function of the beam energy and the electron density.
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On the Dynamic Properties of Resin Mortar Beams

Kiyohiko KURA

A transverse impact experiment of resin mortar beams was carried out.

These beams were simply supported at the both ends and struck at the midpoint with a
steel ball falling freely on them.

The generated bending strain waves were photographed by the dualbeam synchroscope.

On the basis of the experimental data, the propagational characteristics of strain waves
on the resin mortar beams and the properties of the resin mortar standing impacts were investi-
gated.

Then, the measured bending waves were compared with the computed results based on the
finite difference method of the Timoshenko theory.
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The Japanese Translation and Annoatation of

Chung-qiu Zheng-yi (FH FK1EZ) Part 4

Hiroji MASUMOTO

This paper is part 4 of the Japanese translation and annotation of Chung-qiu Zheng-yi
( #FHKiE% ). Part 4 cotains the 2nd, 3rd and 4th year of duke Yin ( F34 ).
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