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NORTH AMERIC~N AVIATION. INC. 
'~TC..NAT~AI,..A.M:~T 

LO$ ANG~U .e. eALlrORNI,l 

1. .0	 IIlD'O~OI 

~ Conv.etor baa eomplete4 • atl.l4y 011 • pUotacl ~1al recoIUla1..,o... 

....l'O. ayatalo for 11M 111 taet1eal aIIIl atrateg1e recornaU_. oper­
.....

aUo....... 'ftle bade intent of uua "part 1. to ......1se the parf__ 
1\ 

raqul......nta -.tteating the &1rPlaDe "81gB, the 4e81llJl uau.rpt10Da 

u...., aIIIl tba dadgl1 t ..ture. or the aelecte4 a1rplue. J'urtbar, ttl. 

eaftlopa of IaX1lNlI cruiae altltl.l4a .....1rpl.aDe w1gbt echieftbla by 

f­
eonwnUo!WJ. and. .Jl&e1al _ 1. ~Dte4. Flnally, ~ •.-,. 

g1"u a 41aeu..10n or tba 4edgn reature. 1.Dclu41Dg -propula1011 .~__, 

.1rerart eontlgurat1o..., .qul~Dt eontlguraUoDa, and. .tructural 

da.lgn r.aturea. fY:.1'Dr • udze4 N.ult at the onmplew atud,y "f'... 

to lIeport 110. 1Il-56-52O. 

2.0	 AJ'PIlQACII 

tile g1~11 "'l.u1reMnta and. f'alla Vlt.biD the glwlI ..auapt.lou. 

!'be beat dadgn 1& 4ef'1De<l .. be1llg the l1ghte.t _l!!tlt "alga. 

2.2	 1Io1ut1oll. - ~ approaeh UH4 1.0 aolY11l& the prooblft 1. out11' ­

by the r ollDvtag r 

2.2.1	 lttuc1y 1& lI11U.te4 vittllll MClh or the ~ul~Dt grouplll88 

(englna., t.-1&, CiWLio1 aur:r_ .tc.) to el1a1Jlata the 

alteZ'llllte. lIhleh elther: 

.)	 c10 DOt. _t lUlY aDa of' tbli re'l~lIta, or 

b)	 Ila... lDtarlar wl8M and perfar-oee ebarllCwr­

1.t1ca 011 all elN.llW wtleJI e~ to aay otber' 

altarnaU... 

L'	 _ 

• 
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2.2.2	 '1'be ..-lnlllg alter..tifta are ayate_Ucally atuU.cl by 

a) ll1Corporatlllg tbP lIlto a1.rplaDe clealgna, aIl4 

b ) opttailing eecb of tbeae ciel1gna to obtaho t~.~ 

t~. 1'.qU1re_D~. 

:5.0 A7 RBQt1IBIMD1'8 

3.1 Pbue II 1/2. - The ~llIlral requu-nu tor th1a dealgn an u 

folloval 

a) M1a1Jlull cruill8 altit.,. • 15,000 teet 

b) JlaDge. 3000 nautical DIU.a Y1tb 

2!1Oo .t ~ crulae altitude 

c) OperaUoD&1 - 4ayHgbt pbotograpby, high OZ'dar t.rret 

4) OJ-ratloD&1 elate • 1956 

tollon: 

a) Him- crulM altitude· 100,000 teet 

b) ~ - _ .. Pbaae II 1/2 

e ) 0J-rat.10M1 - _ u !'bu. II 1/2 

4) OJ-ratloD&1 it&te • 1960 

10.0 ASiMG"'tIORB 
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NORTH AMERICAN AVIATION INC. 
INTIUU'U,TIOINAL AI"'''OflT 

l.OS ANGe:L.4S "S, eALlI"'OANIA 

.) Ca:mwl1catl<>n IL!ld. ~idLnc. elect.ron1c. are reduced to 

the ..lnimum. 

b) JlecoDJl&i..a.nce equi}B8nt 1a paeuged far diNerent 

type mi••lon., with only one type ..l •• loD being 

K:caapl18hed in each fligbt. 'fb1. 18 DDt do"" by 

.a.eriflc1ng recoW>a.i.M~e eoftrage or re.o~utioD, but 

i. done by illl:reulng the lIIIIIlber of fUghu or airplane. 

~ded for cOIIIplete coYltra.ge by all type. ~ recolU>&laaanee. 

c) 1l1g~:r .killed ..lnteDaZlCe and n1ght per.oDDel and bellt 

available .hop technlque. are to be utilize•• 

d) Low guat cODdit1on. for high alt1tude erul... eoodJ:t1"u 

allow tile 1111110 aaneuftr locd factor to be reduced to 

1.6. 

e) Malnte_e acee.. door. are of the .truetural t)1le aDd 

the nUllber reduced to a ain1Jaua. 

r) Operatlon of engiDe. 111 at point ~ hlgbe.t eff1el..ney. 

'l'b18 _y reaurt ln h1gber teIlIperaturea and Rl'M at tohe 

.><pe.... of eDelne life. 

g ) '!'be airplane 1. to be operated only along 1t.. dealgn 

ml..1011, and the .torueture 18 DOt e~ombed for off­

dea1gn eal'abil1ty•• 

5.1.	 Phue II 1/2. - '1'be ..1..10n profile ehart, general arrangeeent 

aD4 1 nboerd profUe dr8Vl.nga for Pbue II 1/2 de.tgn appear On page. 

25, 26 aD4 27. 



NORTH AMERICA.N AVIA.TION, INC. 
I NTlfltHA JIC)JItAl. AIIIII"OIIIT 

r-	 .::LO:::;S::,;A.;;::N::;G::ELES 411. C"'Lf"I,;,.PO;;,;".;,;N,;,.I""- .., 

• 5.1.1 1'lN8r Plut•• Pour (Ii) Gemral neetrle J'19-X2'T8 turbojet 

llIg1Me lqulppe4 nth att.rbur1lllri ualng UlI8 (1&D4 IIue4 

aq,erlOa.1c) tu.1 an 1CMl"t.ed 112 t.be aft t\wela!!l!. 

5.1.2 Inlet 0..119'•• A _ 4aend-.J. fllled rap type, doSe 4uct 

1IIlet aDd " ftl'1able .-e-try 4Ilct 1tI uaed tor eKll pa1J' of 

IDg1Dll1. For -.x~ eNull.y, • bY-pail Iynea .... 

bouadary layer b1_4 ..... .-ploye4. 

aee.try•• 

.) Wll1g ..... - •	 - 2757 n.2 

b) Alpact ratl0 • - - - - - - - - 1.5~ 

e) !bicknell r.tl0 • • - - • - - • - - .03 

d) AIIg1e or.-p - - - .• - - - - - 52.111' 

e) Wlng lpan - - - - - - ••• - • - • 64.9 Pt. 

f) o.wral1 leagtb •••••• - - - • 121.3 ~~. 

5.1.11 ftUl1l1ty &D4 CoDtoro.1 •• 

5.1.11.1	 Directloll&1 lItabUlty lIIl4 CoDtro1. - D1l'eetloll&1 Itab1l1ty 

atab1l1serl. A ru46Ir 011 each ltallllber 11 U" tor 

41rectto.l ooll'trol. 

5.1.11.2	 Longltu C\lIW' 1ttaIl1l1ty IIDIl 0001:1'01. - '!be borhoatal 

.tabU1ser (_4) 11 -...ted t~ of till Y1IIll CD 

till ~orwart. part Id tbiI tuMlaIt. '!be Iurf'_ 1a all 

"YU1e aDd. IIlto-ltabU1sed to abtain l0D«1tu4l llll' coatrol. 

5.l.~. 3	 LAteral 8teb1l1ty u4 CloIltZ'o1. - '!be ._1.1.- lateral 

atabll1ty ll1benllt 1D • h1gbly _pt ¥1AI 11 ott..t Ity 

· ,; v1ag c.tbI4nl 10 .. to re4uce t.be 4u.toll roll teDllllIDltIl , ~
 

I
 UNClAfi~~~~~:r~
;; •	 ..i··"' ........ _rllIi 1Il:.,.w..;;'J:.J
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of tbe d.edgn to lIll aeceptable le....l. Leter&l eOlltrol 

1a acllle~ by the uee of 81lerona. 

5.1.5.1 'l'he equltnent 1e 41V1c1ed lnto tw pr1-ry grOl.lpe: 

5.1.5.1.1	 Baalc Electronlca. - Thl. equlpment la deflned ae tbat 

whlch la alvaye preaent In'the drplane for IlCIr.a1 COlll-

IIIUIllcaUene, nlght control, lc1ent1fleatloll, ete. !hl. 

group vU1 conaut or tho!! follov1~ lte. totallng 

approxaetdy 1002 lba. ln weight alld oeeupy1ng 20.1 

cublc teet ot apace: 

ARC-52 CJ	 aNI hUe 

APX-19 with SIr Qround-to-Air IFF Tranaponder 

1J'X-27 Air-to-Air 'UP 'franapoDcler 

ARA-37 IJlIP ~Uon finder 

1l5C Auto-m..rt~tor 

lJtaIIdby PlattClMll 

AlI'r-27 Crub Ileacon 

Autaoatlc n,lgh~ Control Syetem 

n,le;bt Prou_r and 'I'1me !'OdtloD Correiato!' 

5.1.5.1.2	 ReeoJlh&l..anee Equl~Dt. - 'nib equlpaellt U 4etu.d 

.. tbat reqUired to cllr1'y out tJ-e lIlualon. The 61a.lon 

requU-nta baft been di..lded lnto 5 tlP&a. !be 

equl~nt equ1red 'for ..eh 1II1..10n le luted belovo 

5.1.5.1.2.1	 Seareh Photo. ­

a) 16 1Dcb Spllt ftrtleal e_ - 2 req. 

UNCLASSifiED 
1
,
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NORTH AMERIC~N AVIATION. INC. 

5.1.5.1.2.2 

5.1.5.1.2.3 

5.1.5.1.2.10 

5.1.5.1.2.5 

b) J) inch obl1que e_r•• 2 r.~. 

c) St&bUilA4.-mt 

,,) BYlt.. e_troJ. 

Deta~ Pboto•• 

a) il8 1Dch ..-. - 10 re'l. 

b) IttaIlU1z.ecl munt 

e) lye'-a coutrel 

Ba4ar Napping. ­

AJ'Q-56 1l1gll RelOluUOD IlaMr 8yetell 

'-rret 8ye~. ­

.) 17"»-1 »/7 ......1...nt (l - 110 Ie) 

b) m.D-2 »/7 equi,..lIt (J) - 1000 JC) 

Radar Nappi,,« BYllte•• ­

a) As1aKh rMar, l.Jl41e.tor and. e-.r... 

5.2	 Pbue III. - 'ftle 111111011 profile chart, glIaeral ~Dt ... 

1nbeu'4 prof'lle 4rn111P fell' tbe .,.... III a.113D ap-,..;lU' on ~I 

28, 29 and. 30. 

5.2.1	 1'Oftr PlaDt. - Pour (i1) A.eroJd a1r-turbe-rocb1; eQ&be' (Am 

2(10) 103.110 Ii.., U81ag bY"Cro8ln tuel 111'1 1.ocate4 111 tbe aft 

eDl1 or the f'laaelagil. 

5.2.2	 Illlet Dedp•• A 1Il1o !UWDd~ rUM %'Up t)'lle, lKlttca 4uct 

1nlet and. .. 'ftZ'1ab1l 8t<'Mtry duct il W1e4. For .y1". 

etr1c1eIlCY .. D)'pUI IYI~ aDl1 ....•....ny la,..r control I~ 

an .-plo~. A eowl 18 iJIatalle4 _ ttle loww _tiCIG of 

tbe inlet turing __-ott aDl1 low 1I1l"4 night. to re4uee IIlaot 

f 
t.- ·I• ••• 

!
•	 

,
•~ ,
•

•
•
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'liT«","""'TION.&L A'RI"ORT 
LOS ,NGELES 4'. CALlfOf'lNI' 

... ... llepol't ~. JIl-s6-521 

5.2.3 

5.2.4 

5.2.4.1 

5.2.4.2 

5.2.4.3 

-~-
:;;­
~'-

hse 7 

alrnOlf for -.'111'" dnct efflc1eIlCY at the.. lpee4a. 'l'bh 

COIfl 11 jetti80Dlld at appron-tely Mach 1.8, aDd. lubMqueOlUy 

deltroyed by a IMrl.1 of -U erploel"" char!!H wtallri In 

the COV1. 

GeOD!try. ­

a) Wing area .... 6600 tt.2 

b) Aepeet ratio - 1.0 

c) 'rhlekne.. reltlo .03 

d) Angl. or !Veep ........ 71.61'
 

,,) Wlng Ip&D • - - 79.898 rt. 

f) Oftrall length 181. tt. 

8tabUlty aDd. Control. ­

D1rectloaal St&1lUlty and CoDtrol. ­

'l'vo upper 'lKJUllted vert1cal ltebU1Mri are located at 

the aft end -:>f the fUMage, aDd 1a ad41~lon the Y1ng t1pe 

follS. 40vIl after take-oft' to 1I1Cr".... 41reet1OMJ. ltab1l1ty 

at hlllh 1'pIIll4ll. Control 11 obta1ned tlJroUllb the \1M of 

rudderl IIO\lIJ'ted 011 the ....n1eal ltabUlserl. 

Long1tudinal lltabUlty aDd. COI1t.rol. ­

'!be hor1sontal ltebU1Hl' (c...-d) 11 IKI\UIted t'orvv4 

of the Y1.ng on the t'~ eeetlon ot' the ruaelap. The 

lurrece 11 aLl .,fthle, aD4 auto-ltebUU.4 t'or lOllllltll41..1 

control. 

Lateral 8teb1l1ty aDII Control. ­

'ftle elll:.111", lateral 1t.ab1l1ty lDberent 111 h1!llUy _pt 

v1~ 11 orr..t by V1ng catbedral to rea.- dutch roll 

---4lU~JCLt\S~S_"~~_~_U:_HD_' J' 
! ­

-
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tenduc1u to aD Ke~le le...l. ItpoUer. _ .~o,..t 

1lUIt&1.ld on the l.tt band riJIg panll. 

5.2.~	 Iqu1~Dt.-

5.2.5. < !be .qu1~nt ter tbo Pbue III c1a.4tn 1. d1rtole4 1Dto tb6 ._ 

cate!llY1e... OD !'baH II 1/2. ~ bu1e .1.cvOIl1e. are the 

._. Ul4 &1tbaugb tbe reeam.1.... equ1~1rt. .pecUlcatWDI 

tar tba 1'llaH III ae.1gII en IIOr8 "DOting. 1t 1. belte,.4 

that for the t~ pv104 c0Il81"re4 tbe two ':re~ Y1ll 

clBpC. eloeely 1n .1.. aD4 n1Al1t. For tbe JIbue 117 laAIer 

Mapp1ng 8ya'te. hI>Ioe~, • eta-look'. Co~Dt. Jloppler .ywtea 

11 uae4 1n lieu Gf the AIQ-56 '~'-. 

5.3 Operational. Date •• 

5.3.1	 l'hue II 1/2. - 1'0 meet tl>e Ajr rorce operaUOII&J. lla-.e requ1..-Dt 

of 1956 1IOUld require that the Oonb"aetor ha.... 48e1gn 111 tile 

prototype .tap Gf .....l~~ .t the pre..at tt.e. au- thG'e 

1. 1'10 web a1rp1aDe tbat eou1d be ...ut1e4 to _t tile PbaM II 1/2 

requtre-at;" ~ .ar1.1Mt oPeTatioll&l lSate 1. aete-.1Da4 _h]~ bT 

tbe Coatraetor '.. u,UUy to lie I1ll11 .-1 -awt'acture tl>e llf.rpl.aDe 

rra. the toeg1nn1 Q@, 1.961. 1.1 the ear1.te.t po.e1ble operatiOnal 

ute una.r tt... c1re.-taDc... !bill ••ttmate 111 bue4 IIpoIl approa.o 

1mate1.y 2 _tile 481&J' 1Il grter to bP'e the .qg1D1. &Il4 .(I11p­

meat ....Uable to .~ \hi. pn>f!X'Ul ""n re'lU1re4. 

5.3.2	 Pba... III•• !boo I'hue III procr_ 18 ~Uy apeDaeat 

upon ellC1D8 4e"'1.~11\ to ..Id.... the nqu1re4 pert~., 

81Dee tbe .1IIl1DH tor thte PI.u can DOt be .... .ft1lable 

UDtU 1963, Ulie :I.. tile ....l18.t operat~ 48M tor tile 
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6.0	 Pert'o~e !nvelO1'e - 'l'be lIubm.tt&l l"equ;!.r_nt as outllned in 

sectio.. 1.3 ot the Stateaent ot Work "",ks tor the _xi•• alt1tude 

ca...D&hility vs. tl1ibt Mach ......1'. TIlts 1a &ltered 80 as to 

plot the ·xlrr altitude cll(l8b1llty n. Urpl&!le "rou ve1iht such 

that tor esell "ross .,.l."t the tlJ.lOht M&cll n~er \Uled ls that vh1ch 

liP-veo the hipst cruise altitude. 'I!b..18 enveLope ls shown as F1iU1"e 7 

on PBo:e 31 ot this report. TIle lower bOUDda17 18 defined by lied..... 

s1ll1.lar to the ~e II 1/2 subllittal alrplane which ls ot eon­

ventlonal desl£:l1. 111e upper bOUllda.ry eonsist. of tJlre.. delllit's. 

Ilelov 83600 teet Ule -Xl•• altltude eRp&bll1tles are achll!'Ved 

by deSli1lB Wl1llG 6Wed veralO116 or the 1278 e~ne burn111i Zlp tuel. 

1n the lI1't.erbUruer. Bet.....o 83600 &ad 85!1OO teet lies~ us111i 

scaJ.ed veralllDl1 ar th" %278 lNnl1~ Jo¥dro&en l'uel. achieve the IUp".t 

endse altitude. AI>aft /lI;IQO' teet dee1~ eUJ.l&r to the Fbaae III 

7. 0	 DLsCU6s1ou 

7.1	 Propul.Bion 

7.1.1	 General - In detenl101l1i the ell&lne-tuel ce-blnaticm to be 

ueed tor the aubll1ttal d...ll11l" the t1nt at"p is to cheek all 

the poeBibl. III1i1ne-tuel cc:.blnatiQIUI tor the toUov1IlOi; 

a)	 II. 50 hOlll" teat "JIiine-tuel. eCl&blnatioo. ast be 

aVll.1lable lIPpJ"UiatelT 20 _thlI betore the 

"P"Btiooal date . 

•
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b)	 The eno;1ne-fuel cc.lbinatian -..at bave an Ut1tude 

l1ll11t ahove the required lI1n1Jlta cru1.e altitude. 

c)	 Pedoroanee data suN'1c1ent to evaluate a deBiiPl 

which w..w the ell£1oe-fucl coabiaat1on mwt be 

ava11able at this ti~. 

Fi"".rt! 8 on 1>....e 32 of th18 report lists &ll the eooP-De­

~l c....b1nat1oDB cooaidered 1D this study end Dotes wethe'r 

each satisf1es the above reql.l1~Dt.. 'l'hooe which do not _et 

any one reQ.uirement Call be e11ll1nated. 

The next step 1n thIs .,lUl1nat10D proce.s 1s to cam,pare 

the rema.1n100!; eQ&1ne-fuel COIlb1nat1on. on the basis ve1&ht and 

pert'o..-nc... The pedo.-.nee paraaetere ot jl;reatest ~ortanc. 

1n this cOl\l>8X1.on are: 

a) Sp~c1t1c 1"uel coDB,..pt1ClD (s.r.c.) at 11111t Mach nu.ber 

and II1D~ cruise e.lt1t~e. 

b) En61nc thruat to eDlO1ne ve1~t ratio (T /W) at 11111t 

*eh nUllber and II1n1J11U11 cruise altitude. 

c ) 1.1111t ..ch D,*,er (j.! l1II1 tl 

'lb.e lIf'tect of tilese perto~e ~ter& on the a1rp18Ae de&1"" 

15 the follo·..1.D&: lower S.F.C. -..as iTC&ter endurance, Mitler 

T/W ~ane les. eD&1ne ve1Ft, &ad h1&her l1II1t Mach n.-ber __ 

"reater I1Ulie. 

Stud;y 1ndicates that -.n.- nt.n&e and e.lt.l. tude are 

achieved when crui.e i. pedor.ec1 at the hijl;)lest po'81ble speed. 

This 1s due to the inc:r-ae 1n e~ine thrust-per-pound-of-veiitlt·• 
,

• 
> w U,,' '" ~ '''''',''' ~ f,'" ,","' ''',' ;; ,T" " :.,_-2,,','.-'~ .~\~~~j-S~~j~~~~tl::~J 

•"••eL.. --:::-:----l 
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and ll!les-per,poWld-of·fuel (speed divided l.>y ruel t'lov) 

wllich accClql&llY an increase in speed. The above effects 

IIOre than off· set th', added structural peW.ty tor increased 

skin tellPeratIU'tt&. 

Therefore, the above performance parumeteI3 are given 

at liIl1t Mach n\Aber and 1I1n1I1U1l cru1se ...ltit\&l.e in 

order to present a fal r ComparisOIl betveen eIljline-fuel cOllb. 

inetions. Fi~ 9 On P8&e 3~ ot this report lists the 

en;,;1ue-fuel c..winations that survived th~ first el1lL1nation 

and c~lU"es the above ~ters for each of n...... Those 

tbat shaw all three panLIIletCTS to be inferior to ec.e other 

caal.>iDation -.y be dropped from further ntud1es. 

ED&ine·tuc1 cOllbinaUons ..bi~h cannot be elill1Dollted frcm 

consideration b:t the above c.,...,..risDn IlUSt then be incorporated 

into ..... airplane desien for final el1ll111ation. A cOllPfJ.r1aon 

o"f these dosil:Us is presented 1n P'1iOW"es 10, 11, 12 a.nd 13. 

All designs listed. are c.:.pared on the basis or ~e 

for equal iroaa vei/illlt lf1 t.b lL1l dee1iJl features beitl6: 

cc.parable. This final chart indicates the reason tor the 

eDO>1ne choice on both Phase II 1/2 and Phase III su'te1ttal. 

designs. 

[.1.2 Engine Types 

7.1.2.1	 Ramjet - The relllti.-eq higb thruet-vei/;llt ratio and 

averoooe specific fuel cODS~tiOQ make this type or 

....--------------' 
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re~uire5 a booster atq" to obtain a.lti tude and cruise 

speeds o.ad	 an APJ W11 t to op"rate the equ1~nt, the 

increased	 weiibt &IIsoc iated with thh desiiD el1aitldt.a 

it f l'<lIl	 COilS icleration for the final l1esil:D. 

{.1.2.2	 Turbofan - In pneral, tllrbofllll enctDe oJ.tit\lde cap­

abilities aDd superson1c e~ae specitic fuel cODBu.pt1oo 

are not tavol'lble tor either Pbue II 1/2 01' Pbue III 

requireDents. The pertonl&llce cbaracterist1cB coupled 

~th questionable availability are sufficient to elt.1aate 

it t~ con_lderation. 

·(.1.:?3 Turbojet 

'7.1.2.3.1 General - l'urboJet en&ioes UG1~ LBSS fuel are considered 

superior tor Pbaae II 1/2 de.i&!"" since tb"ae eD&1nea 

acc~l1al1 the ll1asioo at le88 &rOss vei&!lt tban tb" 

other ava.ilable types at "naioee. 

1.1.2.3.2	 5ubsonic· The General Ele~tric J-85 was iUYe6t1~ted fo~ 

possible lIBe 10 & a\lbeonic recODDaieaanc" fttIie:Le tor 

ftlluIe II 1/2 requ1~llt&. Fuel vas 11m1te4 to liquid 

hydrOien 5ince cooventiona.l ful,ls 11mted the cru1ae 

altitude to below 65000 feet. lIovever, sioee thlll delliiD 

c20e1l not aeet the requi red !'lUI&" ClOd lacka the pue1Ye 

detell8e cap&bi11ties of auperllClrlic tlillbt, it .. not 

c0ft8idend tor tiDal gresentatioll. 

7.1.2.3.3	 SUperoOnic - The General iJ.ectrtc J/9-X278 is cboeeo
 

tor installation io thc final de~iiB' Pi~ 7
 
,!! ""~} ~ -' ~ 

l,:,~~~~~lJt\-S~~~'~'~;>~~D 



UNCLASSIFIED
 
NORTH AMERICAN AVIATION. INC. 

' ..TC....TtI)IrilIAL AIJlflO.. r­
LOS ANGCl.A .... eAl.lrOltHIA ...
 

present, a plot or tu.e-ott aroe' wllbt .,_ alutuU 

tor tbh eJl&1Da, ..111& ~ tJPe' ot t'laela. Zip 

&rid liquid ~ an ...nor to JP-5 tllel fr- & ~ 

..l ...t oouideraUCII1, ......,., ...-11&bll1t7 _ ~ t'lIAl 

u4 aperaU~ pJ'Ohl I fit ll3'4roceD tlle1 CO IIQt Wl"NGt 

tbltlr ccmal4e,.UCID tOl' tblt tt- perto& ot tblt I'baM II 1/2 

4Mi&D. AltltllS.e Ua1taU_ of ~e .TT9-X2'l'8 lIIlC10e 

40 IIQt pets1t ita _ 111. 1'IIu. W deelp. 

7.1.2.~	 Alr-TIU'bo-lIQcket - '!he altitude reqlll~. of tblt l'baH 

III dealiD J'eqlUre tU \lie or \lDCQIIO'entiCDDJ. fllela UId &II 

..-...aced eD&1oe de'l111 or hlp 'lIPlnoa1c capellll1t1.'. DIe 

selected ror iasta1latlO1l 111 1JU, del1p. 'ftIlI AeroJet A1'I!-O,OlO 

ua1Jli IQ'drcIIea tlle1 1. oaaaldared to be tile belt -.p_-t\a&1 

caell1&t1C1D. 'nIe Ilol. or ~ f'laela W1.ll require COIl­

b7 1963. 

7.1.2.5	 lIocket IIl&1I11! - 'Dae h1_ IpeCl1'1c-t'lae1-cClDll~lQ1l....en 

nth the _ft uotlc t'lIe1-oz141ser e~laat1__re tIIM 

IWIP "diet-a. 

7.1.2.6	 ... lc&1ae - '!he lat..t lDto,.t1Cll1 tlIat toM OCIDu-tor 

bill noel...... 11 catabe4 111. Clu'nrt. II,-port. ~ItR ated 

15 ""l'U&ri" 1956. 'BU.. i.pox t «oea Dat 1acludol a1lftle1~ 

4ata to 1lOlIIlP1nw & "'teD a~ bued em 1:&1a =&'.... It 

11 telt t.IIat tIM Aft-2Ol0 -"CIne c~u i'Wtla~. _wbit 
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the potent1al1tie. ot the Rex III cycle and tbat t'urther 

Btl1d¥ is Yal'~ted. HOlIever, nQ 'I.\IIlI1titative c~i.on 

18 av&i1Ab~e at this tt.e . 

., .1. 3 J:Ili;1ne Inatall.lLt1OD • !be pri.-r,y tactors det.eJ"ll1n1Qll; 

~QcatiOll at ell&11l8 iDJItallatioo& are .. tollows: 

a) Low drai 

b) Low duct ~osse. 

c) ltini&a eJdlawlt ~1D&_t OIl other pvt. of 

tAea1JlllaDl 

d) M1D1JDwa structural ve1j;bt 

'nle ell4:1ne 1nlltallatiOfl tor botb Phase II 1/2 aDd Pbaee III 

10 located 1n the at't tue1aae tor wint•• t'roDt&1 area alii! 

lat100 t!I&u tor V1JI&-_ted enc'M pool, bIlt tr1cUCill dnc, 

It 1& beUned. U1at thi. ll111t&lJ&t1C111 alJIo contribllte. 

aDd nJleu.t ~1D&_Dt prob~ ot a vill& _Ud eIljp.M pod. 

7.1.~ 1Dlei Illlct Plac t 

7.1.4.1	 .... II 1/2 - III W. 4es1lP1 UIe cl'o8.-..ct1~ area 

or the to~ tllaelq;. 1. pr1az'1lJ' detelSJled 117 the 

e'ill&1~t 1IIIItall.at1ClG. 'fbi _t ertlcll111t alii! pnctlC1&1 

OClIltii1D'&t1C111 h NC~ ill _tun. V1th thia a..leD, 

.ide chII:t. an lItll1:r.e4 .1IIce tII87 oaA be ra1re4 41nctlJ' 

lnto the e14e. or tIN _'I'e1Gpe OODta1Ja1zl& the eilP- MIl 

tIMw preHDt the m.t eftlcieJlt 0GIIt11'1fttiCIII 111th the alII ­

wa trcatal _ alii! tberctON dnc. 

UNC~FIED .... 
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In t.Il1lS 4a1S1~ tJle ~J'o.. ­ ..c1:1~ ~ of 
• 
'7.1.~.2	 l'bPe III ­

the ~-ae 1. prt.-n..13 deterclllld b)' tile wp wl_ of 

low 4.eJlalt)' IIJdroc- 1'lIel. 221. _t eff1c1_t ADd PJ'IICt1Cl&l 

dee1cn 1& detentlllld to be e1l1pt1eal 1n II&ture V1t.b a 

AOI'hont&l _Jor &Xi.. JDcS- c:u be 1D1taued 1.n W. 

IIP1 loftr dna tor t.b1B 4ee1iQ b)' ua1Jlc a ~re direct 

route tor a1r tlow. TCIP ltuctl wre DOt I»ed 81ACe tor 

1nlet _ t be pl&ced _ ~. _e or tile t\iael.ace. 'l'!I1. 

rellU1t. 111 ;reater 4Dct lM... UId lI1il1er drac f1"QI ~. 

a4d.e¢ duct le~ requ1red. 

1.1..... 3	 IAlet De.~ - 'l'be cWct 1alet. tor boUl .,.t_ aft 

clael&J*l. to ope,.te .. ettlc:lmt13 .. pOee1bl. t.iu'olIab 

tile NIIP Oft a1r epeede. 'ftIJ.. pre_t. a _1darable 

pl'Obl_ 1n c:oatJ'01UDc the -.at of a1r eIlter1.D& tile 

en&, M, IID4 ~o 111 -.1.Dt&1D1J1& nDOth alI' now ~ 

t.be _zwe eIIock c:GIIt1Clll8i1_ pr_t 10 \iae duct. 

4DuW.e uPe tUed ... 1n tl'llllt tit ~ 1ILlet Up, Wi ttl & 

mwable 1ec:'t1ll11 af1, Oft the lip to CQDtJ'Ol tile .!Ioc:It .ne. 

~ Oft alI' ••1M! tor top .peed operw.t1C11l tMre 18 & bJpu. 

eret- to ~. tba alI' IIQt an4a4 b7 tile ua'_ 
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at lover oPeratill4: epee&!. In order to ~e the 

turbulent "o'Mary l.I,yer &11' rna tbe ~8 aDd chou:t, 

three 8eplU'te bleed e:re~ U'e uaed. Th11 lepafttiCIII 

or tile bleed l)"8tS &8 to low, ..u. or hlp prellllft 

area btl1JII 1I1.. DntTeIlt. a b1. prellun bleed :rrca 
" 

(k1 Ue Plaae III del1ID, & .~te covl 18 de81soed to 

umt tbe _t at &11' enter1Jl& the d».ct 1D lGlr 8\lPer­

80111c reiicm. Tb18 cowl 11 ill8t&1leci d:ae to the lov 118t 

tllJ'u8t at Woe np"8 1II8t&llatiOll In the rqiCIII at Maeb 

1.0 to 1.5. '1'h1a cbII.rac1;e:r1.8t1c 18 due to tbe poor ott-

de.1ID pert01WlDC8 at aD 1IIlet deetped tor hllOh Mach 

lMIben (*c:!a 4.0). 'ho effects a.n Ne~1bb tel' thU 

low perro: nee: 

a)	 IArKe.., Drac • For eniclent hip IIpaeci operat101l, 

the 1D1tial J'IIIIP8 11&" hip tunl1D& &D&lee, hip Z'IIIIlP 

b)	 I&rp lInu8 UIA/or spllJap Itftc - 1IbMl tM lnlet 

Clptllft IU'I& 18 8hiMs tor e1"tlcleat hi_ epee4 operaU., 

tile reeultaDt ceptwe area at tra"lOll1o lpee4s pl'OridH 

_t be e1Uaer bJpuHd fir spWed. B1ther ~ tbae 

c~teI hiih dnlp. 

obtain 118t tJaJ'ult aDd l'e6CIl & -.n_ 111 tbe net_ at MIch 1.0 

to 1.5. 1ow'Mthoda"TtI Itll41ed to adI1ne mZ'Il e1"t1cl_t 
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a)	 JettUonaDle l'lIckct \m1t. to &\lCll8Dt tile ~t 1Jl 

t.Ge .... jl101l ~ MM:h 1.0 to L5 

b ) Ad41tionaJ. a1r·turbo. rocl..,t eD&1ne. 

c) . ~1lC ~ tUabt to elive the alrp1ADe ~ 

thb	 nilea 

d)	 A441tlou at Jett.t_bl. eOVl to reatl"1ct &1rf'1ow 

at low Ii~ 

A ve1pt penalt1 vu clJ.eu1atecl tor each r4 tAe ~. 

alternativell. 'nIe ,lettteoaab11 cod reee1Yed tbe _ ..'~l..t 

pellfolt)' WId 'AS ctloeen .. Ute beet ao1utlaa. '1'll111 clNl 

111 ,ettll1ODL'Ii at appJ'QX1.8t4llJ MiLoIl loB IUld llIb· 

8eqlllUltly des""'7Ild b7 a len.. 01 -U ezploalTe clII&rpe 

plaeed 111 the cad.• 

7.2.1	 Qeneral - The I1Jol 701 CcGtll:UfttlClll AI:l&l,ya1a P1OC'-e~ 

at.lcal1¥ T1U'1ca thAI willi <!Atdlll' pa~tel"ll to obtain an 

&1"l'lane at ll~t &1'0"8 Vle1llbt tor eadI ~r ea-, ­

s14ere4. '!.'be V1IIC coat1e-tl_ or both ftIaae II 1/2 &114 

l'IIue III 4.eslpa an obta1De4 1Jl thb ~r. 

7.2.2 A8peet "Uo - .upeet ratl0 18 --a&r1l,r -U top hi. 
IIpeed alrpluetl. Rip upeet .-1.1. tor tllMo coat1&\lftU_ 

VUI&l4 J"HlI1t 1D hiper drec vlth &II attendlllltl 11lC~ 111 

••NIItllftol VIIl&bt p1.lla lID a44e4 .trw=t~ peIIAlt7 tor 

Y1brattOll aDd tlutter• 

••;	 1Io,••el',a1Doe a 
·OII1UNCtASSiFiEo --~. 
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8tablUt,. is WO decr8lLlled tor loy s:>ee<l a;>plic&t101l.1, aveep 

&n&le C4ll QQl1 be 1ncreased v1Wn certain bounda. '1'tle aweep 

IUl&1e tor Pbase III can be larieT than tor Pbue II 1/2 

8ince the decrease 1n II1Il& lo&d!n& r.llava take-ort and 1alld111& 

opefttioaa to take plAce :>t 10lln l11't coe:!'t'1c:ientll. Obtaln1llC 

tllJ.. lar~e .~ ~e and low aapect "t10 reaults 11l the 

delta v1Q& des1~. 

7.2.4	 Th;1ckDess Ratio· 'I'h1n v1Il&s are deairable :!'rca .. 8~01nt 

or redllc1ll& dnIc eV'::l tho"c1J 'iI111C structure 18 lIeELvieJ'. !Iow­

""er, the mm- 'I&1ue 1s restrtcted by det&11 desicn, avail· 

reqldred .treQ&'th. For the tlR period cClWIldered, it 1. 

bel1ewd that .. villi 111th a 31> ratio betveec thickne.8 and 

chord 1& that Ua1t tor thea....igna. 

the horizontal. .t4bllber to tw poBa1bll1t.a. 

a) ~ ~ extended aft or the cDC1"",a 

b) On the t'Wiel&p t'o~ or the \1111£ 

Locatllli the borizClIltal &It of tb8 'iI111lJ reqldrea &ld.d1 t1QO&l 

.tJ'llCture p11lA tb8 prob~ at buttet1ne and ewer-

IIMU_ due to tb8 paa.,..e of ull&uat pan. na. Ilor1ZOIltal 

.tab1Uzer ia, thazoetore, looa'ted 011 the tontard. ~e~. 
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'1'0 Kbt.... the requ1r'e4 Usn- ot eta~1c an4 4~1. 

etUUlty tbr'oIIglIout tbe a1rplallee ~ rlUllJl, the c-' 

_t be either """~eally ar artU'lcally fl'...tloa~lllA. 

9tu41ee ade 011 ~r or the Oontnlctollll"·. project. .bOw tlI&t 

the artlficlal .nII04 re.ulta 1n tbe l1gbt..t _1Cbt. 'l'l-J.a 

noating .~w.. 

7.].2	 D1J'eeuoDal etabUlty. - Study ln41catel tbat tor tbll _ 

total area one ar two ,""leal .tabUl..r. are eqllall7 

art .ectt.on ot the tuala8e. !be Phue In 4I.1pl hU 

tol41ng Wing t1~ tar a4de4 .ta!lU1~7 at h13b MadI ....... 

aM hlp &1"011' or ,,~tack. 

7.10 Control. ­

7.4.1	 t.teral•• A Rudy at tnt ettectt...nell at &"POtlen aDl 

a1lAl'Oll8	 .. cOlllb>cte4 to _~tne the be.t _elp tor 

eKh atrpl.... Both 'nte. 11ft tbe _ ~_ IUIIIl raw 

at roll. Aile1'Olll are Mlecte4,tor tbe I'bue n 1/2 ...tAll 

.tnc. tbey requ1r'e lell etl'w:!tural aD4 tMtallatlon wlgtlt. 

&poU·.Jr'	 are ..lecte4 tar \hi I'bue m ...tllP .1ae Cor 

thll Willll contt«uratlon sroun4 c11tlnU1Ce te a JII'OlI18 wi'" 
too long	 chDr4 aU.ron NqIl1l'e4. 

"1.11.2	 1ltreeUOIllIJ... 1tu6IIItr. _ Mlecte4 tor I11recUo.-J, eontrol . 

tn 111u of all__1, taUII tar "13b~ reuo_. 
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7.~.3	 1QllIJ1~41ml. - Inft.t1ptlOll re....al. ~t ttMI all.-..bla, 

auto-eWbUlu4 _4 ie l1pter aDI1 .... Itt_tlft OftZ' tbe 

eDtire .'P"4 I'U8I ~ ele...tor.. !hie i ...lee," tor 

both c1e.lllU. 

1.5 SqulJ88n't. ­

7.5.1	 o.naral•• Alt.hclo•• tbe 118P VeaJlOll8 8y.~ a1rpluee are 

".1&De4 tor Idn1al8 w~t nth a e1JlCle reeo~e_ 

capabUlty per .1..1on. aiter..te equ.1J88Dt CIClDftsuratlou 

'ftl8 effect 011 VOle wls" or lncreaalng equl~at tor IM­

lUollal COftl'll8l at tbe _ altituU. rup uI ft~lty 

1. e'-D in ti«Uft 11. on ~ 39 <¥t thi. repa t. !hie.~ 

... condullte4 tar ~ II 1/2 Ig111 OD1,y. !be nll\&ltl 

.blWn CI&Zl be .pplled, .,alU.U ly .t ).eut. to I'bue m 

del1g111. 

7.5.2	 AlteZ'Jate I. - !hie colltlsurat1oll cl1.t'ter. he:. tbe Mllp 

eoDtlsuratlon by tbe a441Uon or e.rta1D. eLeetroDJ.ca 1qIllP­

_nt to be adiIe6 to tbe ~u1c tlal4 electron1c. equl~lI't. 

!hi. _l.te ott 1.GDs J'UlPI e '"'oU_, 11111 ...._ ,.... 

an4 otber lw. to ..,. • .-pl.ete tu.4 el.ennla1c 1nItal­

latlon. '1M 1DcI ... in efl'I1J111Dt wiPt Wt&l.8 869 pcl''D'' 

OWl' tbe ...s.p loMe !Ill. oeattcunt1all reClU1NI .. 

7.5.3	 Alternate II. - !btl aaat~tiOD. _1etI at tbe tb14 

e:laeVOD1ee of Altenate I pllll dtMr of tbl tou-1Jl& 
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nconna1._e 1utallat10u: 

b)	 Reder reeonnal••anee, detell ~hoto aa4 ce-p~~ C.W. 

ferret. 

J1tber of the aboft ACODIl&l.Mnce 1.,.1;&llat10aa glft. 

tbe a1rplaae ...411.111 reconna1..ance caJ*lUlty ll81' ah81ol> 

w1tb an added .qu1~nt ¥Il1llllt of Il209 ]>O~, oftr tile 

••1gn loa4. '1'hJ.. lnatallat1ol> require. a c:rev of two. 

7.5.11	 Alternete III•• '1'111. eoDt~at1oD eoll81et. of tbe ea-plete 

t'1Dd electron1c. eQlol~nt ulua equ1~Dt for e.-plete J'ftOD­

nal.aanee ealllbl11ty par 1ld••1oD. '1'1\18 1netallatlon MU 

appro:dJate1y 6650 JIOUDISa of equl~Dt owr toe doeatgn 10&4 

an4 requir.a a erev of two. 

1.6 lltructural 1lea1gn Cr1teria. ­

1.6.1	 Ga.-raJ..· ...ly 11> tile atu4y It 1IU 6atenl1..... tbat by .atab­

l1ablng tQe nav dee1gn crlteria ..t foMoh ....low, a con­

alAerable _ll!bt uY1ng could be et'feet.e4 wlt1lout MCr1f1ell1& 

Ule bU1e recoDDalU&l1O' .1..lon. !be effect or the.. criteria 

on sroe' ....1I!bt or Ilaelgna 1lh1eh _t the PhaM II 1/2 requiN­

...nte 18 .hDom ln f18UJ'ee 15, 16 aod 11 OD pap. 100, III IUlll 1I2 

or tM. report. 

7.6.2 IDa4 1aetar•• '!'he 1111l1t 10M. factor 1. reduced to 1.6 et_ 

ta. cl..1on 1. perf-'- at IU&'b alt1tu4ee VIler. suat 1C*1a 

U'e at a .1~. UlU..te loe4 ractor 1•••tUlll11oe4 at 2.0 

- <II' 1.25 tS-. tbe 1talt 10M. f ...to:'. 
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llahed	 at 1500 'PIt .uper_ie&lJ,y and 500 p.t .W>sonie&u'y. 

7.6.4	 Aeeellillll1t.y. - W1t.h t.be .....-pUon t.hat. _iDtell&llCe ..noDlle1 

would b" h1AAlY .ItHled aDd baH. ar opo!raUOD wU equ1pped 

.truet.ural eN'ieieIlCY. It 1. not. _Uc1pat.ed that. t.btl will 

.UI"'Ill)' b)' tr.e eontraetor 1D41eatAl that. appro.u-tely onl)'
 

Ii 1/21> or _1Dwaance t.~ 1. eOIlaUM4 ill opeDing aDd cloaiag
 

aeee.. door•• 

7.6.5	 De.1gn P'light. Ilour•• - figure 18 p'uente a plot or 1Ie.1SD 

FUI!bt. lIour. 'Illraua taJut-oN grc.•• wigtlt. '!be tAlno. !lIIUp 

Plight 1IDur. 11 4et~ .. t.be nigllt tu. ia vb10b t.be a1rpl&Da 

¥ill M'I'e a 50·50 po.UbU1ty or e1l!Cee U ag Ualt 1D1l4 factor 

duo! to pt•• 

7.7	 hrfon.nce 1uft1ope. - '!be ettrft. Flaeate<l OD f1aure 7 "" 

"Derated by t.be ContiguraUon ADalya1. ""ocr- Wb1cb ..... t.be 

IIlM 101 oUc1tal ec.put.er. \JUne dea~ vb1eb nplol'e4 ftri_ 

en«1l111't'uel eaebtllaUcma .. baH·po1J>t-atrp1.aDB., t.be proe;na 

4etenD1_ tIw ell(l1Dl abe, fuol1 10&4 aD4 a1rtraM sec-~ 

that. reeult.. ill the 1dn1aull wight 4e.illll for each of a ~ 01 

alll1aa eru.1.. alt.1t.... vb1l.e bol411l& total rUIP e~. 

TIle aeri•• or deaipa 1/h1eb _ eboND to "Feaeat _ 

eolmlnt.loaal ._ U'e ~ .1Il1l.ar to t.he Pbue U 1/2 aul:l­

a1t.tal deallll. It. 1. IllItecl that tba Pbaae II 1/2 .UIl1ttal 

UNCL6§,i::_D	 _ 
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".l.gn cu. ollly \We t'ull .1.. ~dOM of' the 1278 f'« eaat. 

a...UabU1ty ~M, WbUe tbe optt.a eag1M at.. f'I'1a • 

".!.«Da. 
b	 c""" re-pre..at1118 tM -.ttmJIII &1t1t...tt.1_lA by 

.JlACW _aDI 1. coqa..4 of' tJIree ....111. of' dIl.1eDa ...boonl. 

'fbI. 1l1U1tr.te. the f'eet tat _ type of aa.tp wh1l1b rill 

re.ult 1Jl ..uu- w1lht aapen4a Upl)Il tbe d8.tp alt1tu61. '!lw 

port.1011 at tbh ClIZ'ft lIblob ...... dIl.te- daUar to the Pbue 

In .uba1ttal ...1811 toe. 1JIe1.ude the .\lwittal ".1&11. I1. 1a 

....-4 111 tb1. cue t.bat • acalH YW.1oD of' tbe AS-20l0 Call 

be -a. ......Uable 1.a tbe r.qu1r.4 tt-. 

8.0	 IODUICAnOI OF lIN W IIU8JLI 

8.1	 ,... part at thia .tu4y, tbe o~ ... requested. to e&J,­

o1l1&te -1Ibt and. perl. II" eIlanlCMrUUo. or • !II 6\A (IiAYAIO) 

IIIU.11A ~18I11io co...1.a • pUot. A..-ry at the....1­

oulat1OM 1••bRIl 111 f'1&11" 151, pap ~. 

'l'hU	 1D11f'1AIatS- a .... 111 tbe f'ollClW1111l _r I 

.) Oft.- 8M 6a.A .u 11... _111 ....t.ct e_pt. f'or 

tbe 8d41tioa of' • pUft'. ca8OP)'. 

b) Oft.- 8l-6a.A JlCMtr plallt &Ill .ir 11l4uDttoa .T&t­

r_iatbe _. 

•••	 eqll1s-11t _18 UIll. luI.1nc 8IU' _lle. ftle 

~Wllg .,... a f'1Ue6 wi\&! 1'IIel. 
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4) Ad41tloQ&l engll1.. tor powvecl laD4lnp ..... 

znt a4Ae4 _ __ the ca.. ln all oU-r .....,.,t 
ded. cOlWlMN4• 

• ) !be _ .tnlctunJ. aDl! a.e1gB criteria .. all 

other aeelgD8 pr•••ut.4 hereln are U8e4, (1 ••• 

1a.4 tllCtor, ae.1gD ~lc preNure, n..lp 

n,lllbt. lour., .tc.) 110 that tbe .tructure 1a not 

the _ .. the ..-6u. bu.t 40ee retlect tbe 

'!'be eld.tll\ll let. atll88 booeter 15 ....4 \0 re..,h the .z1._ 
ln1tl&l aul.. &lUtu.6ll (53350 ft.) aDd. ftloa1ty (Mach 3.25). 

'!be MCOII4 etal!le ""hie1. tllen cru.l_ tor approxUate1y 3630 

lIAU.t1c&l 1111.. In 1.7- bcNre. 

All the rue1, 1Jla11l411\ll the -.l au- tor reMrw. 

1. c_4 4l.lrll1i thta erul.. perlod 81_ allX1liary elll1•• 

tar w1>eon1c cru.1H UIll '.nII'ng _ DDt a4de4. b .... ng U _e­
' 
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(j) 
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@
 @
(])'O'---. ..J 

....f-----------3000 IIUlea -- .. 

PI.le1 allowanca to .\art "np;lae., t&a1, .... taIle-ott h tt.,. atnuwa 
ot ~ powr. 

Cl1lob out to 27,000 tftt ull1DP. .Ult.ar~r ~r .t 385 kDota IAI 
(q = 500 lIat) 11111t apae4. 

At 27,000 teet bol4 cue apee4 to 0;60 ImDta til ud oont1D... cue 011 
1Il1Ut.ary powr to ]6,089 teet. 

I.e...1 oN at 36,089 fftt an4 aocaleraw to Mach 1.5 vtth ..xi'"UIII ~. 

Cl1lllb with _rlJUl pclIIIIr rr- ]6,089 f.et. an4 ....,h 1.5 to 61,500 tftt ud 
Maeh 3.2 n\bout ....'1D8 665 IDIota lAB ( q • 1500 pat) 11111t a'P"II at 
anv tla. 

At 61,500 teet 11111t .llM4 \0 _taat Maeh 3.2 ud eolrt.1nue dUll to 
75,000 teet. 

I,e.,.1 ott .... erul" at 75,000 r.t at MM1b 3.2. 

At polnt WlwN beat crul.. aUt~ a~a 75,000 t_t, lnlttate eru1... 
c1111b at eonataDt lllacb 3.2 UlIl contl_ erutae along HII' erul.. altl,,* 
proflle. 

At deecant potat, retant tlIrottla io l4la aIIll lDlttata optS- 41ataDca 
.al.. wtth ~"'1a1 deceleration .. al1Dw4 llv altltu6a. 

Put1 all~ at .... 1a...1 1aDillng pollrt. tar NMrft .... 1and.1D1': sa 
10 percent ot orl",tnal rue1. 
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1.	 JW1 en I A.' 110 .t.u't .~, ..-ct• .......n __ w lie" ...~ 
111111 IPM4 11 f'1~ a1lNWl fIIJl _ '",,~'" ~_1 ~. , 

.' 

2. au.. OIl lit ••t 1u1t".s. o11a11 ..... __ ".089 twn. 

3•.~ W1t1l.X' .OIl. IF_ "' .... 2.1., ",oep ~ 

~.	 Cl1Jlt> aII4 __..... _ .. to ...1il ~.O ... ee.'JOO r.t "'til = 
~. 

-..; ,. ClilAt __"	 *"'-t to 100,000 t.n .... 11.0 W'1thS.avi_ ....._ 
y)Q	 MftiMl aUe. fit tUII-etr pI01..... 

6.	 Qru.1M OJI _ ft" up w did·· ~.t ..1l 11.0" .Ul~ ~ 
~~ *' __ 1GO,ooo ...-. flO • f01DC. 2100 _tse.1 .u.e 
,.,. .. t' ." ....t. 

't. JlesU &1."-.	 l1UO-"'4'·)lCIlet. _ ••u. ~. 
;tied to l~ eM&1lIc, ' as .. '" ;JIlOO1oU. 'IIUe« ,.".. 

8.	 "-1 .u. 7 • I • .... '" 1.'I., ie 10.... $" ild.~ r-l. 

"'r AU fulll n- ~ iu. 1111 5 .......... HI dco ..., I.
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NORTH AMERICAN AVIATION. INC. 
JIliTSatUoT &QMAi.. .. .....:M'T
 

LOS "_LU <II. eAL'I'()IIH'. 

300,152 

Booetl!r St,.·, lIe1p:t.t - Lb•• 169,200 

Second Btaee Ve1~ht - Lb•• 130,1152 

lloo!!t~r Sta'... IUd Ve1r.ht - Lb•• (LOX + JP5) 156,'100 

Be~ond eta!'.• fltel VdP'!lt - Lbe. (JP5) 811,310 

Inltial Crulae Altitude - Pt. 53,350 

Crule!! Veloe1t:r - Meeh 110. 3.25 

•	 Ilenpe - lIaut1cal IUlea 3,950 

"'nal Cru1ae Altltmle - Pt. 11,1bo 

Ileeond 8t&,".e ProllU111on (2) lIlJ47-V-7 Ramjet l~lne. 

W1n.o; Ar,,& • Sq.P't.
 

W1""" llpe.n _ ft.
 

- .•. 7uae l&!':e Len.oth • P't. 

• Include.: (1) 30 N. Nt. for 1n1t1al launch. 

(2) 90 w. Mi. !lJ.l&t after cruiee, 

(3) lle.nP;,. at l~ fuel ueed 

56RDZ.6556
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