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RADIO GUIDANCE CONCEPT. PART L
By

Hisashi IsHiTaNI, Yukio MAEDA and Yasuko TAMAKI

Abstract: At the present launch of the satellite, only the attitude of the final
stage motor is controlled to the predetermined direction, and attained orbit of the
satellite may differ from the nominal value because of the disturbances suffered
before. Since these disturbances can be known by a real time tracking radar, there
are some possibilities to improve the accuracy of the orbit by controlling the final
motor according to that information.

At present, the final motor is injected to the local horizontal direction at the
apogee point of the preceding suborbit and there are considerably a lot of time for
the vehicle to reach the apogee. Therefore, it is possible to estimate the suborbital
parameters, solve the optimum control law for the final motor and command these
results to the vehicle before the injection, and the radio guidance system is realized
with relatively simple software and hardware.

In this paper, the basic concepts and criterion of the guidance system are discussed
from a practical viewpoint, and the algorithm are obtained to get the optimum
direction and ignition time for the motor that optimize the orbit of the satellite on
the condition that the preceding suborbit is estimated with sufficient accuracy. The
adaptability of the algorithm for practical experiments is assured by the numerical
examples applied to some typical flight test data previously obtained.
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ATHEOIT EFKBNT, BERIRKBEo T v FOITH LESRADALH S H LR
EINLFAFHBINTOED, ZhITIEGINEAMBKEVLYD, EROBITFE
EPoTh2HHENNSE. COAFBBHL—FICL D ERBMTEEINEDT, ¢
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AXICENTE, FEAFROBANESEFECONT, EANRMSSREIL, W
MBS TASBETHESN TS, BEHEARHEL TS KRGy v FOITH LITRAS
FURRAEEZ BT AT Y XADBKDENTVE, COT AT Y XADRBEDIT LT KR
e BB TEERR, RENUERT — 2 KA LLBEAICE > THRRINTNS.

1. ¥ 2 M &

BARSAEEERERERIC L > THEONTO B REHEOI LTI TIE, &K
BX¥uayy b ORBEEHSTEONTED [I1 20K 3BREHELERRETHEL, O
Birko-TRRBEEBATY v FOSKEAAEEL, HUEOAAREEARIEKY
REXET3E[2]. ZOXIBHRACL - THERELRET S LICBBRAMBH Y, T
—HTFBRe v MOk TVC HAEBAEBTA5EHOEDONTL E DT, TOK
NELRBEEEFESEELR oy v FORHRARSFRNOKRMSIRLEL S, AR
B, COXSBEBEERNE, EMASORL & S REHEEERE S LI LTEEREST
2LV EROHEEELANUET - DOBRFEHNBFRNERET 5 LEBLEL
TW3. ZORpich bbb OBIRED O ERM THBEEZTE > HREEDT, HIC
VI by e TIREEABINT, 1970 £E DIk Radio guidance FRITA®EH ] il
LT, RAMICREEZEDCELD, —CORKEEBONLODT, TIKZO—PeFT LD
THRETS.
BREHEBR, KALT=2c40b6h
1. FHEHEHEE T 077 L0WE
2. BRBRToyy rOITHLUFRORE
3. TVC #fnul v bicwd 3 EREOELE

R s, B1BEIDREOHEMELEZ O, F23R3—HOKABETHD, LrdR
2,3 FRREBEORKAEMAERDE D THE 00, HHEHE, FREUOFEELLLHT
FTHREL, BEBRMEMTICRITETHIEICEDBEOHITHS. THLEBEORL &S
EBRAONAS, FHBCLIEA—Fy 2 TOERLE LD ICHERERTETHS. B1H
LT, EMMIEE 7 4 v 4 (Kalman Filter) OEBLOFREEZKRIEL, TDOHK
KON TH—IORELBL[3]DT, EF0 /535 03 —FT 4 VI EDTVEY, &
2OV T HEANEFRE LU ZOEMARKORE S —IEKT L, KA LZZHED
HWEBLNIFREAB. EIFHIC D2V TR BEBEANFIROMS LRI P TH S D
T, AXicBLTR, F2HIOVT, FROBEB LUEBICHL 25 ERK, HEF~OD
SABRIC X, ZORREHET 5.
LEFLHFCOVTR, KFRORPIC, BEREDLSOTNEBIET SEBERICETS
HRp, BABEHRASHLVEEINTEY, CoFROES, BEFAIC L 2EREOR
HEEBICHOVTR, FEEREREBCHENREINS. AHRBEEFKEREZ KRBT 55K
THh, CHRFBHESEEEIORESFTNETAREDH ZBRIT LFFRCENTRE,
BEEICHREYELTHY, FRAERHCABBONERIBLALNFTELEEIONS.
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BFIDOMNSDRARNEICET 260, RFELDOF VD RIEBKOGEICET

5H0,

BFENONOWISORERHNEICHET S50, FF H OF0 b RFIRERAS

T, HIAIC (Hohmann) BT L7 L EDPBEIETIODETRT. T B F ap BEHA
%, WF pe RAHEERT. '
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EPeN3
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Tie
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Umin
Umax
Vo
Umc
i4s
i4n
4h
AaC

L REE 22

BELR

HE EAF A

ARAREE

STHELE BB

ST SR R

oy b DOHEE

Hlh 5 DEREE

HEDAHEHR

Pl A VF—

RRBEEA YV ZADKRE X
BESENDOHEBICHLELLEES Y7 VADKX X
BECE A EEA (Eccentric Anomaly)
BRETHADHIRNEE

IR EEEDS roen LIEBANBEORIBRBBEE
HIRBLEEED rev EIEAMNEOHIREEE

RH L Y ORKBE KT TORRY

ERBITH LOFRDOR/ibAEL Y DA
ERERITHLUOFNOFIRIERL DDA

REBRITH LRICB Y 2HIBRRL & SBKA (BHEELD)
HIIEK

BESEANOHEBICHERR/NEEES

BEHENDHEB CKRERRIHEES

rrexn TEBEPEICHTT 3 7cDICLRBEREEBY

RAEHA THBEICRAT 5 ) DFEEHES

HIBRICIZO U @ KO- T - & & T 2 HEEAA
BB L @ 223> T - L & T 28 EMENA
HIB LK BHED A EEEE

AR ERKRBREHED T A vF—2%

2. #H@ARXOH

2.1 BRHLERER
BYERGET LB TR, B8 7 — 22 CRENBICOY, 20FEATRER Dy

This document is provided by JAXA.



668 REARFFHENERARRE £ 8% HE3IE (A)

v MEIKE (RFth) KRBHTE C Lickh, BEOEKRBECRATIARNELNLTH
3. TOR

1 T2 2BECZIAEOOHERELTEE, S THATERENS S.

2 BEEEE, T—-XE2OMREHT B DHEART (Powerd Flight) ZHBKIESE
THRTL, BACHIBEEITErR VMRS S. v —Fick 2 BRI THRESEIT
R HBEEE L HETRTH 3. ‘

CEDS, V—SBAOHECIDEREoy v FOITH LB, FRAKEEEETH
E, AIRT TR ARE (TSR IHEL) BROEEELS 5 C L 8TiER
5.

i, L—A It X 2BAIBESSVIEACRE, REGEEE (F8bbayry AL
R 2REEHE) I, EHHTEELQEESIN, TORKCHBTTHESREEY (BEko
o b OBAREKEZ, MAKT RO 26) 2HEERE L ICELLTMO b & THREL
ERSCENTAHTHS. CNEREET 4 —F Ny 7 LT, ZhUREBAKTETO®R
fEE (COBRAIR IRADOHMICIES) 2KBMT AL ICEdR 6T, RBE{ILOFRIKC
X D BRCNDEIOHIE & BB, BRBLETEINEIDTH->T, COEERDDS bH]
EI3HELLMYRAFREZEZLTL .

BARIIE 7 4 — Ny JHIBETIS S f20iKid, thEOERID» SIREEKD 5 DICEHE%E
B4 BHDT, DOTRRIEREORBEMEITEHEL, COBBERL OB I TEELT S0
BEBRHTHD, CDHOH FEE (Command Console), ##HEE (Recoder) I3FEZE
RBEERET LTINS,

AXTHS ORRE (THuLBHE) HERORBLHEOER, KE (Fab LM
B, BLUOKBET VT Y XL) ORETLBEBRAERORIETH .

BB LTOFREFEHERHER Y 2T L BT 5 &, X P EERERERTHY,
W EHEHEE LESES (Command) EENFHERL S THE FOMELARIZEALZIL.

2.2 AROES, FEEH

BikBEulry FREKe v P T, BREDORSBEBBREILTVICDRELDIDORY
VLG OLNTVS., LkdB-TZoulyy M3 RELHBERRKRD 4 AT SR
.

1. SCkERER]

2. fTHUKM® (2#)

3. BN (EBICRMEEFCIIFEREDEICI VIV Ay b - F 7 HBRE)

LDHIHLZLTEZLDIF, 1.2 HOIERDO 1 BIAIKBI2HMETH 5. FIROHMED
BEHELONIRED S, BREESBEEC—RIE30IiR, LB L bBEDHEMH
D6 FicHisT 2 HMOBRESTINEESILN. LbLEKss, LRO3HADS B
3HIIEE (hardware) K KXW BEBLLEZDOT—IBAT 2 L, HBEOHHBER3 &
5. Licds-oTHE/ YT — 2 6 HORNBERMICHBTE 20D, RX3FEUATHY, C
NOBACE > TR ARAREEILS. :

HE6ERRIUNEEEEDLT 2, {, 0 BIXUHHBEERERT a. ¢ BLUHHE EOKZ
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ENEEBIRT T 5t (Fci3HKBER (Epock) IS AHEMA (Mean Anomaly)) ick b %
DINLBRERLABAHEETH b, BKIE ETHERAICE T 2B 2882 SN R
FHECEOTE, ¢ BELALHATH 3 LELTI. $HEEGOHETIES
(Perturbation) 1L &b 2, 0 BELT DT, COREEICHTIERS ST L DT
V. LEG-TCOHBMEREGS T THHERR o, ¢ LERNAB KRONE. KbE
RERT v b SWELABETT 2T RN D TR (Range Safety) FORES & L
. :
SOWRBEDRHFFN (BREFHICAOIILDEFICREL, RHAREL i 9 3)
TR, AEICE? i OXBILBHNLEL, ALOBEELVSTELDE, a ¢ Thb
BREREERCHDEIONBR LAY CHA L L ERNS 2 LEbNS.

ﬂﬁ%ﬁﬁ,E$§ﬁ2fﬁémacae@ﬁm,k&iﬁ,I$w¥—,EE§®i

DB2MONT A -2 L VBBRINE [4]. COEAFICINIE, HAKME (Ba) &iT

HUBKISHEE R, MRBEO T A VF—, EHBICGEMT 3 BSEESCEL &2

CLRBPESE. #AN—ETHNE (HEATTR) AKEESENZE T 3+ —1

BAREC, BESRVREAEHREHBMIKE O OT, RPEYST A CEY L H I~ T

ST LILEST, a, ¢ ZHEB~ESTF LS L0105 bDThH 5 [5].
ERCDFABLUVHEEERT B, ROREEBNTING.,

L BBoldy Mck D BONZEERME, BHML, FHICL D TENICHEI AL
HT—HT2bDEEZ 3,

2 REBEET v MCEBZHER, 1 VUV TELLNEIBEED 517 b IRk HEIC
BOT260LEX 2, MERNTICRY2ENENOEBRIFAHEL TRIET 2 40
T 5.

3 FIRBERCOHERAZEACHABBEETHEINI DL 3,

4. %ﬁ&%ﬁ@ﬁﬁﬁu,%@%ﬁf®%MﬁE&bf%iénﬁ%%%ﬁbf,c@%
BNBATEIHRERD 26D LT 3.

5. %@@%%E%u%ﬁ%ﬂemﬁkﬁ%,%%&Eﬁ@ﬁﬁ%%%ié%%ﬁ&éﬁ,
TOIDOERERITEICE U TRERT 3. LicdioTh EICRINE LS KHBERN
KB EZERICEVRERD, BRICHERCERT 3.

6. BEHMEIVHMB (MHREHLTZ) SETEETNODDLEEL 2.

2.3 wAAFKXOFEMmEE
ﬁﬁ®i5mﬁ@®§$£ﬁ3@.ﬁﬁﬁ%@ﬁ%ﬁﬁSET%of%be%,@e,
i%ﬁmﬁ@ﬁw~&éﬁ5ctmﬁ%fmu<,~&mmxﬂ%a%é®fm§w.L#

LEESARBEREUN TIE®RO T AEE (Point target) TREVDD, a, ¢, i s

~ﬁbﬂ<f%&ﬂ%¢m?ébﬁﬁuﬁm.c®%éwmﬁiwﬁﬁﬁﬁmﬁﬁb,ﬁﬁ

®%éf%%5§&ﬁ%ﬂé&ﬂ%ﬁﬂw.E@ﬁﬁ&%wﬁﬁnécémﬁé.C@%é

{ BABRDOEEEZFIC VA, aq ¢ RRECEML, BHLER o ¢ REERERARE

O&Ebﬂéc&,£¢U§£%ﬁ%§®ﬁé,ﬁ%ﬁ%§m,%bEE@BTﬂ%&%b

DTERTHB E0 5,
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RDOEHSBEREOHELE LD LFENEN EEbNS.

L. a ¢ OHEZERMNARTHINE, hiEBEIY, ZOEMEREEET LEZOd
THEERZE HENTLRB Y40 FY) 7)) OREBLEBELZFIKLWE DE LS (L1
ST I ABEMBIC—HIFEZCLILEY. EBIC a, ¢ 2HEBIC—HITLILHTIR
tRIBEAEENTET, ERB[EBENTEETTH3B)

2. HIRDBAIELBBECIAMEERE al—e) 2BEC—K €5, BocHHETE
WAEE a(lte) 2 TE B3RP BEIEST S, COBAIANVF—RETEMBASEED
ERTERLNERICII Y BEF LRI D LTS,

3. FIALAHELEA FREHESENET S CEMASEZERFELSES) Ko
REEETRRCTZ. COBAEMAEERRI~ BEHEICEST 3.

37 L 8L 3 BN T ANF—BEOIHHRPEEDI S KXLL BT TITO2HES
FEHEICIZ 3. DBALCB) a(lde) 2—H €2 i BELLThIBOUDH 5.
Lich3-o TTDHAIRY ( KL TH 50 LHRDIZEEEAN [ismin, Zemax] TLOFFH
RS DDET B, 725U L~3 BEESE3.

4 FAHSEESEHERESE (EZEE 150km) KESBOEASKEELIES.

5 UEIRTOBAICEEDBRECIVAMAETESHOLLORELILGEEZTE0S
Baicid, BEAMAZ TEb-o a0 ER LHF L BEHE K L TH UFHETH
BEERZERIH»PSE. (KELERCEL DR 1., 2. AOBADHA)

Lictso> THIBMBERY EOREEHDO b L TEL SN RIEHE L, 5> BEHE & &HE

AVNRNVRAEBZ ONTH) A DFMBEECR S UEHRB LTSI H0ORHEFE BA, 5

M2 2RHBCELENY, UTHEHEBOBE LS XURKNIKBHEFRNERT.

3. FEASUMNRICKLBHEHBOWE

3.1 ERESEOREE .

HEA VSNV ACKIBEHEBEZEL B L, A VRV AOREIBET>TVWEIHA, &
B#E 13 Hohmann BT o RERIEL X284 (FLIFIERHEL cos Es=e; THRH
LTHBEEE>TLEHIBEDS) KBEE EZ T EMRINTNS [6]. HiAAE
BEORAMEIZ, FREEOEMS THETHAICIT OH¥ED Hohmann HiTic Xk hERIN S
DT, HifFHED 3. BIhick hERENS.

3.2 HENRY MOBREICLIERPETERE

3.1 L[E#EIC LT Hohmann B1TiC 3\ TEAMEABELRENEBEE &5 EBRIN
3. Lichio CREMAEBELE/NCT A0, HEBBROZERIEDOARAICIEENA
WATBITACENNRETHS. FMEO I HATRCOEREZHA NS,

3.3 A—FEAICEFINEHBICLETEES VN ZDOEL

B—TEAICBNT, SBANIEEA YRk ) BESRENEBTEIESLOF =
v I BV IBOELET 2BEORBICONTIE, BYREMERICE HYRITHICKD LN
5 EBRENS (RETEHR)

U LEHMBICRES SHEFRAEEZ 2 o0ici3, ERABEL2 0340 EBHE0T, $TH

by
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—HERICBOTHBETREYTDICHELETIEEA V2V ADKREXIOENL (THIIEE
RHONB) 2RKD5 &, -1 kS5 icrENS. ENX VLT Ese[0,n] OF
FICENT, BOFE (d°=v' THATRLEER) §5 L83, —RICZHEOESDS

Tl B, COBAEFMEL LY Epens IGEVE (TR BTE 3120 EEIMES

ERFETHESCGENHE) 2BERTNEL SR, FRREEANOBTEELD L, £
OBECEI 2 EERAFIRA—FEABTOBARKTH 205, FHEMNICE vm BETL
fro kit h, SEEEBTICLOELIENE vnPE[vmd?, v’] THEHERICIE vm D
BTICE DB (DR Epens GRS D) 134T Epens L HELS (TROORARRBE
BERL, BEOEMETEL). vnl€[ve, Umaxl] DEBAITIE, Epens KB THEREE
ZTRERHRIZOBRETH 5. ‘

3.4 A—FEAIILEITIHNERADKE

MM OEENER» S, av, ev ZERFELHAKCIE, va’>v® HEJBE) OBEXE
B, FIRBEERANBRATI LiIckY, FMEELICRS CEICIEE. ZOKBER 73
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min Tl’

dav?

JdEs
11
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i
il
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: |
il
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Es
I
) T
(a) (b)
Fapn > Taps > Ipen > Mpes ~ Taps > fapn > I'pen > Tpes

i¥) Maps < rpen ARE L
Mpes > lapn RREEL
Taps 2 lapn 2 lpes 2 fpen DiFAILEH
Eselmw,2m] 27 %k LTI
b,

3-1 BUEERICHREILEES vrev 2D
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T d 25 4RAENLY, BIFHTKBRIRTETD 3 53, va ORMKELSOITHULETA
% 0p LT, X=cosbp 8K &, X 1KY 3 3RFBEAKBIIBEIIRE TS C LIURE
fn, Thid Cardan DFEIC K hETHICRD S0 5. O BRHONB L
BEHBRESM vmeos Opfr LB ED0 r EED. 1 vn’C[Vmin?, Uma®] KH
BRESLOHED, SWABRORXY [-1, 1] 0BEICELETI»EIDickD, H
RICHETRETHS. SORKBRBEELITIVEARAIRIE, E£ED vE[vnn®, Vnall & vn
DREIZHETBHCLICLD, vn>uma® HETIBE) D vn’<vmn® HEIRE) DZEH
ETE3. chicid v® ZHETI208RIBETH 5.

B, vmELved, Umal] KH 5B E XL, Epens THERANDEKIETRRT 3 O 28,
BEDEDLSEBIFF LV,

3.5 HHRROES

RIS ORER, HIMBKET av, ev BRATHLBEATD, 3.1 KXY ren BFERTX
ZEAIIT, FMmARE 2. KSIBERD ZC LT B, AREMAZTES (E«=0orn)
LUTARBEEISKFEREE LS (T
DH>L, EEOKEL KL Eb0D% &
3) ICLicHaD, RAMOEAR,
HrEE re UETREEMBALLE
, 7e AT (KBLITTBRA rem
DBEETHIE, ZOEBEXT, EEL
B, as(l—ed®) YUTOrd (ke
i3 a(l—e) FTOM) TREHHA Y
DEHEERE. VTFNDOEAD, Al e Z !

V4l
/4

RxHAI 5

4
/
/

AEEERAEOE4AIT I Hohmann /
BTIC Xk 2aHED roen X T //5
B30T, ERDITEHELT, Hs AN 1 ]
BE (CHBRSHSETTSLET R I
5B) B reen &5 BRHEE ro b 3-2 AREERKEL LI-BAOETHADELL
BEET5. B 3-2ik, =204

(1) ro<re<raps

(2) reps<re

(3) re<ro=rpen<raps

ZEDOLTVS. rem TRABRABCHNT, AEHR—ETI ALY —DHERL S
BITLHIIEBDT, roes KHYBOAMARELBZH, O reen KHEVEAIKE,
Lt te ro BEELIZD. LcdB->TZOoBAICR, HIREETILENS 25, EE
CRIBEAERBSIBODTERT S (CDBATSD rips CTHEEAZDLZ THHEIT, 7ren
KELWAEAEEEXEON D).

FHEEEZ IR S 72D ICiE, AHABEOARBBED rev T—HIE, EHAESESL
Tapn ICH DT HBRBENDHS. ETAHT, AMARE rren BEZONIEA, ChEERET
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ZHEDOzRxNF~ Cy EHEHE A ORFICIZ
rren=al—e)=—5~ ( J1+2C‘ ) (3-1)

DEBLEDMD Z DT, BEERDOITHLEEL, va BEZo0NE, THLURELE
T LITHLAAR @Hhi) —BICEL 5 bDTH 3. ERD ro BT BTHL
b, TOEBECEIH—DORTHY, LOBRECE, BRUAREELIEIVLOT,
HUBEAT/LIETD, rey 2—CLEOEMBEBLNS. T [ro, reps] KIIHEKICHE
DBEETZOT, Z2OHTEMEEED roy KREEDHOEBNTLN. TOREMA
BEEED, roy EBITHOED, EIDIE ro THH UL EDEMABEDRBICK 2.
a) TapN>Taps>TpeN>7Tpes DER

K 3-2, (1), (2) T 7o T -7 & XOERPEOEMAEEL 70p4<7ap3<7apny T

; bEDOoEMEBEIRELTNAS.

g @ (3)DBAR, ro THo7 & X DEBEBED rep>ran THOHNEBPBEEEET 3L

: LIk, Ty E—HIRZTENTE, ChBENRREFET2DOTH HREL. roen
ERoT rapy £ 0 HEOEHEAEELE LS BHEBARTETH 20, BEAEEE
BT 3HBREEELENOT, COBAICE rey 2F5, BHAEERRONLEEZRD S
RIEEE 5. '

b) raps>rasn>Tren>Tres DFE

B 3-2. (1) T re<rapy &9 5 & r=ron THRERIKFICEELICITDE, TS
WUSEFHEICT 2 ENTES. 2OATHNERL I L, COAEEMAICL,
FHEEEAL reey K—HI LN, HARBICFETS. LIcBoT re>ran THS.
((3) X¥HbBER) ‘

ro>rapny DBA, r=roy CTEEBEMWKECHESE ST =&, THlLicEARE
3, reen XD RECHANERL U CHEZRTETS 3 » 5, HHARRCFETS. L
BKoT ro>rany THY, CNEVENHATREHERER—E 70y »5RBENEDT,

. ro KB BIEBHTMELE 2. ZHRET ML,

¢ F1bb rey RBEL, BHAEERNOTEHE2ROBMELLS.

C ORIOBFZRH [6] D8R (K 3-3) »5 bHRMKHAINDG. a) TR—EHR
DR (rren) L TTEBRGEANBOT 7oy ~ESFZ0IKH LT, b) TE vm K&
ZEAARERSECH > CTEBLEGENESIEBEBENRRTH S L LERLTY
5.

4 3.6 HHRRDISEOELR

. a) DOKfE

3 R L TR AREABRCT AIC i, RUEHOLEIC (Xl ) 28

B KicThiZ L. DBERNEEHFE4 TRY & |

ha=Hhs+vmrcos 0 (3-2)
CHELIDD, BErCBIZITHLEBOT hd ZRRICT 211 =0 $73b5 vn %
Bk EICTH T C LICi@p o, COTH U TAMMA DS HEAHAEE rev ICF
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hz h2

X o—

[/
/,
. %T’-
-
X X AIFk e =X OPT.PT

(a) (b)
K 3-3 xxu¥—AEEHEE LoMEEL

LTS3 @E%E n B8 CEiThiE, ChEbhESETIR h BRERAT20TEESIZ
COFEULECHZ. hFricB3 22 0F¥—8N3, vi OKELLOHES a LT

Cﬁfﬁmwmmw—ﬂ+%f (3-3)

THo50, 0=a TULLETHRICH bHBETRB LS. T OREEFHED roen IT
BEEEE r2 LTHhE, CHEVBOATE vs BEOLT, C RETT210, BE
RRICOSEATORMICL VZERINS.

R, FHEE reen IKHEDS [, 2] ORBITI DL XIC, ros PEEBEEES. XbIC
7, T2 WBOTEMAE ey ELTH -2 & EOBMA 7aps ZENVICE LI T EDHRE
N5, (CNIFBEDD 05 UREHAICTEND r1 OFHEFE L),

Ini3E/ 3.3 iIKbd5s 3-1 NET, ALBEL»OELOEE~BATZE, KED
RRETHTRICITH T SALELTEERIIZE LV C L0 HOLTHS. n 103 7
KBOBITHUTERTE 288, 3-1 RKRINZLICchEhxhbHThH T H
DIRCHENTHRATRTH 508, TORBIRAT 21010 vm YT TRARTETEADS _ gb.
BBETHS. COMPEERDB7HICIE, 3-1 ROHBEED S &ic i

rape=2a1—1 pe (3-4) :
ERRICTECEDMBETHIH, ChRBEODTERLTEEHELNEL L, chich~
T raps DEMIZ (vm ODRBIITLAERN D) DTDLTH B, (EBICIE, » 2REL
TLLT vm KDY rpa=rpe ZWHERTIITEHEERL, TOE XD rap 2RD Y
BONCISBRARRTHCLICIEB). Chict LT r F7213 72 A3k 2 M3

SKIBACREIN =2~ P VETOEDOO THBICKBTETHS. LichoTad Y
AYTR r 2RDIZOBBOIHENINEEbNS.

b) DOk _

AWRBE—EDORHEDS LT raps RB/NETZ01E, HE FFIHE FRERERS .

UTeio TERENCRSFA LR T OO, RE AL EHAE E U THHAD ren B

)
A
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