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Abstract

I Under the headline "An independent Japanese manned rocket" Japanese newspapers reported on
September 30th that the new Minister responsible for space development had expressed the view
that Japan should develop an independent manned spaceflight capability. This immediately raises
the question of what sort of manned rocket Japan should develop? There are two major candidates:
manned "capsules" to be launched on H2A or H2B rockets, or fully-reusable, sub-orbital,
passenger-carrying rockets. There are various different points of view for comparing these two
options. The needs of the SPS project are very simple: the lower the cost of launch the better.
Such a decision must also consider the very depressed state of the Japanese economy: contributing
to sustainable economic growth is far preferable to increasing the burden on taxpayers.

From both of these points of view the choice is clear: expendable vehicles such as H2A and H2B
can never achieve low launch costs. Every flight of a manned capsule would cost at least 10 billion
Yen, and so this activity could never grow into a significant commercial business, but would remain
a burden on taxpayers until its ultimate cancellation.

By contrast, starting by developing sub-orbital passenger vehicles, as recommended by the US
Department of Commerce, has the advantage of being much easier technically, as well as having
low flight-costs. Activities to start this industry are growing in the USA where the FAA has already
produced thousands of pages of studies, reports, guidelines, regulations and so on, in order to aid
the development of the promising new industry of passenger space travel.

Indeed, sub-orbital passenger vehicles are so low-cost that two prototypes, one VTOL and one
HTOL, could both be produced within 3 years, and test-flown for 2 years to achieve certification for
passenger-carrying, within a budget of 10 billion Yen per year - about 5% of the existing budget for
space development.

Mired in a long recession since 1990, the Japanese economy was finally growing again when it
was hit by the fallout of the gigantic Wall Street fraud which has pushed the US and European
economies into their worst recession for several decades. The fundamental solution to the resulting
world-wide recession is for the rich countries to develop new industries. This will create new
employment not under direct competition from lower-cost countries.

It has become clear recently that passenger space travel in the form of sub-orbital flights could
have started as long ago as 1950. The pent-up demand revealed by market research suggests that
this new industry could quickly grow to include orbital flight services, and could grow to large scale
through the 21st Century, as passenger air travel grew through the 20th Century. In this case the
sharply lower cost of access to space that this will bring about will open up the effectively unlimited
resources of near-Earth space to economic development - thereby permanently eliminating the
growing threat posed by the "resource wars" that are preventing world peace.

" Presented at the Twelfth SPS Symposium, 13-14 November, 2009



BARBEDR&EFArT Y

NEY wZea X (FRAAKT)

TTANT T b

KGR EREZEDT-OICH B EIFTEH 2 RVICELL TALEND S, ARTMBOG AR v
ZERETHIE, B Tosr y MCRIAEAD 7BV LD BGERITHREE A2 EE, REEH T
WzED X oIz b L BbnTnb, ok, FEE RS bk & OUK RS R o i 5 % 1 - T
AT 28 ITBEOFEHEFE O % L2 nwols, EhRE, 2, #E. BB, EELZITRD
WCEBRT 2 &L TV 5D, o T, FIBOE T Tldk<, BREBCRIC b CHRER o1
7 R THD,

1 FHBARHEY KED 20 0 949 H DIk

THAMBOBEANC Yy ] EVWIHFLEOHF T, 9H 2 9 HOFERR T, AifEEE
BREZ THARALHOHEAIT L LIFRTE DN EZHE L TORITIUE R b Lk
(1], ZOMEEZEBTIHZDIC, EOLIRAANary "&b TR ERDRITH
X722 5720, B OORREMEIZIREZEIN TV fEWnETasry M b EFondH AN
7V K OB TR T R &A%,

ZOFPRUZONWT, A RBIANH D, K EHREO T =7 NOBlLENG, T EEH
BECELHIETRLSTHury hOFITMAM, L, HARREOHH50 590V BUR 2 385
THLELHLDT, HAary he7uP =2 MOEM LHIEZIEMICON LT iEiTg
72N, R OIS NFIL RO R B R 2 Sl EBR L 20X, AAn 7 > MEE
HENZWHERWW RSN D,

2 TOOEME - D) 2 FERD 2

BRMICE 21, BARTENDS —oDnrffe A An 7y MIROEY Th 5.,

1) H2AIZIbEFon2BATELD (7] SHOPESRHTV,

1) HERITRREED [FiEh) R (TR ¥—]) , BiEIEEE £ g5 M8eh) o
BIICEBT 2 72DICREF SN TWs [2] , BERUEE TITIHS [AX—ZXF ¥ 7 &

[AR—=2Z R OBIBICERT D7 OICKEF S Tnws [3]

ZOBEBOGEHEOF TRINT D720, Ok~ 2B H LB % 08 L CHERT 2 0 ER H
Ao L. F9TUE, VETU AT AOERRMBEIZS 0T VWO T, FRRoALad
SEARYET VNG A AN

ENETe sy NOBRBERGITE FFEHALEFIZE ., Sl LT, 1 NiEIi
MHEBa YT EOWMNTHEAND T BNV ERET D EHRE LD, 3TEMEIND Lk, &
Ok, BEIOFTH EFIFEEHU EbnD, o T, ZTOEMAIIREE e RrRIc2L i
RNDT, WOETHMBIEOAMLE LT,

Y 12 8] SPS v AR Y U A, BARKEEIZ T 2009 4F 11 H 13,14 HEAE



HARANDEIEEIR A AL VRSSO T, RICE ) RBIRE LT EEIZIA L FLVE
W72AH, £LT20 0 9FEFEORFEDIRKRDIZD, BUFOMEBEARFILTT TICHR 72D T,
HRFaT oLl T7yey=y MNIZITANLNDIZTIE R, BROAT 4 7%, 5% T
DOFHBFEOLY HIZ TeEY a i3] otz L <ErnTWD [4] , #ENIZ, F
WIFIZ L BLE OBTREZ BT A E Y a Ui EERIZH & 5,

ZHUCKIERIZ, O EROBERITHFHERIT T — A2 LB T 5 HITHEMNZ2E
Va NIHESNT, BRFICHERITHLRWVICEBNT 5, Hiff & B80m TBEMNT, NELXE
KL, FiE5EC, ERHEZHESCSL T, HEoHEEICERRL T, MHFRE LT 5,

CORBIISETOEZITEEI LD, FEEBRINLTWARY, [RIFINRWNETER
W] EEDLINTWAR, ZNED TEIBIRZWLER-TR LD L3 9B 2 HITHR 0N
A9, BAFE TOFEREOLY O RIIMIKHORT 720 T, TR LV ERNBEWTZNY
—ERABBIET D FITHFEERRARDIIIEA TWDS BARFIZECEE LU,

T (B A5 e K OV BEE FRRE O 5 D 3 M OB & 2FEM DT A~ « 774 F&5gmkd
A2, BEHEMNOTEIZESTEA9, ZOTVEITFHEOHN S %IETENBBLE DA
FUZIEE TS,

HblLIoZuv=7 bEFEIALLILY E LG, BMEND 34F%, MiFO 7 v & A 71358
ENnd, 4FE%, FFEHBERITNEE > T, 5%, BRELZENDIGHFEMERNLZIT T,
PO —E R E D, 6F%, MEMORE GG L T, EHOBBIXIEAL EARET 5,
1 0%, —BROERO A% 50 THOFHKITH—ERTEALEART 5,

3 EBH L EKOE
LS F TCOFHFEBHOSLY HHRFWTZL, BEFOHEWE Ty v RRERLH NS 722 B3
LT, WO 1 9 6 1HICH -V VERBBME L7-A ANFHEESZELD, L, 20
BEOE L EE 3T, BROMENRH D &b,
3.1) RO EHEA TR TE (10 0EM+w) , FEWETar Yy F2EIDOT, bolk
IR, ZRIET TRIFESCE PR ADOBLEND [ L) Bz #ET DAL/,
32) AT eNORBEAROYR Ty OB MEOE HIEETEM,
33) BHEHNZARICEVO T, EEMTEHELOT, WOETHMBE DAL L Tt
<o
34) BB LTS, 5HEULELNDLZOT THAOAANTHIEESIITELY 1 5EENT
W5 ERAFIZR BN S,
3.5) RILThH, BAOAANFTEHESHOEAIXTEOE A OKEE VY, ZHTHF TR,
3.6) KBILTH, FBDNZEFIEFICOZ2, ZNTHHWEY 3 U ZBRLTWAHENH
RAZEIZOE LR,
3.7) RHLTH, BDNZEEFEFONREL T, bbAA, 2O 2 RNENDIT TIERON
FEEAEDERBPSMT A ENTERWNWEE TIN5,
3.8) BUNOKFER 7o =27 hadD T, TEHARITH1L 0EREbNS, Ffe LT,
MDOENFEIRKIT 7 — LTS TWDHH, BARTIED BV WIRFIEENIRE <,
3.9) BABEOEMALIZERT 2 L0, AFEDLHITHL H —o2DEMIZR D,
3.100 HRADO IR END, [FHAMTL DT AV DT TR R 60 &
BLAZEIZRD, LMALIIIZIELL 2V, 6 4FFNC b EEEREAE Ne 7y MRITH
D TFAK] BVESTZHARIZEH 5720720 !

ENETe sy b2 A NFEHIEEN SR, FE AR 27 AOHLRIEZ 0,
3a) 0 &V, ERRICEWZEY, BF 10 0EBHOTERLIE, 2O 7a h& A 7 E{Eh



%o

3b) B\, 3HETTr M4 AT, 5HETHRIF, 1 0ET-AYD 50 FHIRND,

3¢c) AR, BHVHARNZIZKLTIEIRAHDT, BEWBLRE VS WVEERIZELC, ZoFE ey
3 VDRRET TIERICRVIEE LS9,

3d) FEEIZEZRO T, MIBE OBBER LT,

3e) WL RBRFTEE /2D T, HAREOF RO E S DEFEREZR ST,

3f) WK TOMREITT TICHBIERITHBEEZBEE L TWA0 T, BROD A= L3RS
WX, 2o ORF/LRFPEEIZOBRBEIN2NY A7 TIREL 2D,

3g) A, FriC TERBENRIE] oxtR e L ToMREITmNE BbitTnd,

3h) KEEHE VXRS50 T, 2 TCOFHFHHEZ2LZL TH20T, FHETHLLEY X
A e F XL AT EAEAEZ D, ZORTRGREREITFICAL,

31) FLEBALWAGEN 2 1T OATF KL LT 572010, HRREOREN 2T
VT2, F T A0, EEEICIIRES OFFEEAAIL LTI o2, 2 1
DOFEHIRITEZEIL 2 O HALDOHZEFEZED L5 ITRET 5 TIERW0nh EBbITHWDH DT, o
THEHERHEETHA ),

3j) HUERAFERALZ D 5, HEKELE ~T< DIF%< B ICoN T, HEREREE DO/ DIGE O &
T, KEREME, T8, HRoORRER ST, 2T iERERE IE OB AR I gk 72 5
Do

3k) MTRE A IEMET D, EEOKHITICHEERTICH - TV D 2880 S ERI T — B &
DT 2L, KETH 5 OBOEE OB ITH T RF IR OICEBRT 5, X, HEOFEWAEIZE
ST, TFTDAR—=ZAR— MBI DIFFRE DT, #HHi~FER2 AR5,

3) AR —FBGERNY 27D TEHEERS ) 1 IboAlhEo7-DT, EH90-oTlhdbnb
OM? NAPHEZ 2N D, WO THE(LT B A[fEMEITH 5 DT, FHOMBOEIROF M2
IR CTE H[5], TNEFEBT IO, FTH EFEAZ L THBEERME LR,

4 HARFOHAR &Rk

Fe/e NS, BARFIIEVRIER S 505, BFIXZ ORM A28 LT, #4280k %
RO 72T FUTRRF ORIEIFSCEALT 5, FELL ., [ HESDITEWRER, v 1 T ARFIE.
T—X% 7 « FT—ONEORE, HRERKROBORT:, IEELBOEMRELH D, £D
kB BlEZH0. 9K, b, EibR EORMBELH LD T, BAODHEDRL RN L
VRIS LTV D,

ZOREDN S D DT, BU O & O BALITMHFRIRRE R EICHIRT 5 &£ 5 22 Tideund,
UL MEEHIEENIERE & RV L) BRIZASZT ARG TS, HARADOFHIGHE)
WD &FD 5 IR 2 B 2 1= DICEHEFTHIFENL 20720, 728706 T CHEIRE)
T AHENC, M & LT OFEH BN E EMMERGEN RN E TE W] EHIN TV,
L)L, ZOFWVHRIEHEIES>TWD, BERREEEZ T -0IC, FEFHEIEBNIZE AL 20
HETES, FEEENKBEPEVW WY —E R 2B L LD & LTWRWVWO T, pEEEET
FER0,

199 3FENL 1 0FEM, HARe 7 v MR TR O CTFEMRITO AREMEZ T L T,
FERRIIMEN T o 72, FEHRIT Y —E A AR T, HEMNROT, MZEEEO LI ICRHEET
KETH72A9, LirL, ZOf@MmIZEARL VK TEIFSITZ, 199 84 Nasa IXFH fik
ITOFRERMEEARICOWTEBM R LR — 2R L7[6]. FAYDO7 L— X IR
—[E & R B OFEMRIT AR T AIFZ1 99 THEE 199 9FEICHESNE, Z0D
[(AR—RA T U] PWHEMHBEOHERITZTARD [X—Prizel] #200 44



- 726, BAMZEH S JAA) IXFEHEKITIZOWTY VRY A2 20054, 2007
By 200 9FICBME Lz, Ll e TRITERL EEEUS L H TR T2,

D, HEERNREHIRED HARFICTE AT EIRT 272012, BFEAEREHOTHE
RO LT, 2 1 OB KRASBFEE~DEITC- <,

LAERE L MBORTI4 5 kA E THO AT DI, 2 bLRFERENEL 25 L Ebh T
WRWD T, HMEFEORFICIT THAREBEOKDLY Otk O L H RFIUT L fbhTnd,
BTN b, MOSEEEOBLRIZIE U L 5 IZHEWO T, HARFEDBECKOINTFORIEIZFE > T
FRICI D AHEMEIXIZ & A E R0,

ZOMAFESRVICE L RWIRBIZIFEROIRR R H 5, FrZ, EFO YA —/ « A RU— |
TORFHKITZ 0T, LrL, 2O, BB THEEREARR] 1TnEo7Tc, 2D
TEDRENTELVTEABE Z T b 2T VBB CERIRREIC > CT& T2, ZOBLEND
B, eEEIIEHEEDORAIHT AL —RIZESTWDHEERD, EDWVIFEENHEE LW
MEEHE, TN OERICKHEE CRET D 2 LR TEXHHEETBENTEA S,

4. 1 SElEEOMLERBOR

BAAERTOE DR F R ER I, AAROIKIIRER EE OIS > 72, J72b bR
BIHSNTZPEEA B TELT, bo X< T5, REWMRHIE LT /EEEZZ T, &K
HAFERTO I —a vy S NORFERFEIATE 72, i, ©7 7 BDRAKROB-BIC 25720 T, {7
HA—DIRY SN T, HETAOEFITAEENZ, 2 0 DIEDTH, A XU AZIF T,
BHAEDOET J « A=HRH-> T AT T ADET J OYARLTEKO Mt 7e 813z e AiE %
T&7,

2 O AEIIN D, HARD A —HITHE-S T, ©7 ) 2 REBEAETLEIELZ LIThoTa b,
= DA =IIENVEAEL T, BEIFEAEHZZ, L, Zhnd, AARY
7 BIEFEY IZEZ T, BROFERET 2 IZEAEAEZ S,

ZORE®R EEOBIKIIAAROEEICE HMEICR -T2, Zhnb, RFEREICEIT
LI, BROA—=ANET /DL D7 K¥ENE LT, BMMICHEET 2 HPE3¥E CRH %28
RZ T IUX AR NI L ER R AETEIZ R,

4. 2 FERIT TREOEORMR) 222

[EIBREERG & 9 BRI X, ROBEIEH D, K2 0 3 04, HRFPOE~ DFREL~L
IRIEIER Clo 2T, REDEIZ b v 71025 W) BHHZE TN S, RENhE WD &R
BHOOE, HR—FREWILYE, E—A X - Xy MU =7 8T8 ST RE WEICH
HZ Lz B,

ZOWVHMHROPITEZED O, BN IWENT 8—1 9o/ £ 2D L)
W, HARBHRICEE T2 LW\l b Tng, EE, BARD A —H OREE T
BTN L2 EORINIIHR—, FHMT-o T, FHICEL LT, FHTHEH Z Lo
B IEHENED B DR T 0 5 72,

HLZD MEXFRVES ] TS FTHRITIEREZS S, Lo, FHIIZABICHEIZT
DOEPUTIER 72D T, HEANEIROFHIT KR E THRE LT, o L ERAEORIUTE
SNWTHAEZEVERS, Wbwd TEFRES Kb 1EA9,

5 Feio: bR Y R ?
FRROTF A v a ik d e EENEERT?2 ] 0 ERIT TEEEHER DT 00
ERDTZDN?2 ] LWHEMERUE, X THEGROREREICEBRL 20T 5002 )



HARDEHRIZE > T, ZHITWIBHIRIVEL L S 25, KEREHELZFERT L0, F
WATRE 2 BT AV ELHDH[T7], T LTEDEDICARYD/INT Z A L« 27 FOMLER
Ho, FEHIITOEY R A « TET/VIIMEEE LR LD T, MEOLZN2 A N THEOBF
THRL2DH[8], FHIKITIZ [T 0 A—R | 72O CHZEREE L FHELOWHITEL T
X7 B2, b 2 HIRIIMZE 5T & FH N, ST 25 v x AOFEIIHE A T, MZEE
¥ OITPEE., BOGIESE, Bk KTV, JI— SR L,

MR DT 21, bbAA, SETOEETHELS LIBT3, Ll 1 9iidaio
HIFO L HIZ, ZO0OEZFHFOBETHARFIZRAEOHEEREAIREIZE DL X, T
X EmIIZ, WBLE &AE . RiFLrha, Bl e bl EOEEOBLEN S RV, FHK
THEEOAIHITAERR O T NFHITE) KV @ENICZE LV, EOR,

HARANDEY D=, HOHARANDTZD, BAREFEOFEDZD, HENLAT L ADTD,
F L TCTHREROZD, THIFIR 20N TERV] K0 TRV NER-sTREY ) &
V) BB SRR A D,

2 EBETN

1) 20094, THANED~EHART Y M | FHE. 943 0H,

2) www.uchumaru.com

3) www.bristolspaceplanes.com

4t 200 74, TAARZ MEEE] ZLRVWeDiZ) | Resi. 14211

5) J Lewis, 1996, “Mining the Sky: Untold Riches from the Asteroids, Comets and Planets”, Addison
Wesley.

6) D O'Neil et al, 1998, "General Public Space Travel and Tourism Volume 1 - Executive Summary",
Nasa/STA, NP-1998-03-11-MSFC; also at www.spacefuture.com/archive/general_public_space travel
_and_tourism/shtml

7)M Nagatomo & P Collins, 1997, "A Common Cost Target of Space Transportation for Space Tourism
and Space Energy Development", AAS paper no 97-460, AAS Vol 96, pp 617-630; also at
www.spacefuture.com/archive/a_common_cost target of
space_transportation for space tourism_and space energy development.shtml

8) D Ashford, 2009, "An Aviation Approach to Space Transportation: a Strategy for Increasing Space
Exploration Within Existing Budget Streams", The Aeronautical Journal, Vol 113, No 1146, pp 499 -
515; also at www.bristolspaceplanes.com



