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r~ or Mi.Saile DesignatiOJl 

Revised Branch Chie 

1. The .cerodyr.f_r-..i c J esign '::I f .?re j ect 1794 :ias been revie· .. ed f'ror;:i tne standpoi:lts 

:> f des i gn pot er.tiel and te:(Lnical feasibility. 

In esserace, t :1e j esi6n c~r.sists of a circ ular plz.nforn: lifting Eurface with 
• ~. ,..,., ~., . 

a lar:~e ducted fen a ft~r bi•: - er:Gine. The confi.i;ure ~on l:.as no 2.erodj·ns:1ic stabil-

. . 
i:6:i::n :)r cor;t :-c,l su.rf:..ces. S~s.bilit:-/ &r.C c or~t rol a~e provided t!-.rot_g f. ~ irectian.3.l 

~rie~: ~tion of t he ; ro ; ulsive jets d.istrib~~ed aroucd the periphery :> f tte ~ins . 

In co ::sider in,_,;; ~r.e aerodynai., ic d.esign, and of n-=ces.sity the ovc:r·all desi ,3n 1 ~m.i,,r.azis 

i::es been -: laced :::n t '.: '.)se fectors wr, -•~h ;rirr..crily detc:nnir.e µ~r f or::::ance c£.;.abi l i ty 

c.c.P.:e lv lift-drez ratio, s .;. ecific f ue l co;;.s:.izr.:,:: ti::m 2. nd :tr·.is:-wei.,;:-ht :- :1ti o. 

T r;e L/D of a c ircule.r 12.nf:Jrm ,,,ing at su r:, erson i c sree J.s wou ~j r.ot be 

e:cec : ed to be as ~o i as a pro ::erl jesigned swe;:.t w1r..g . ,iinci ~:..:.r:i i =l tests of -;; l, e 

,.-r.:.i.o f-: e ~ort 22' show ::;his t o be ': li~ Cc.Se with ~/D ;;-.ax (wi n - clone) 

he o de r of : • .,._ ::ro :: -:rl ·· desi-nej swe ::i t ·,.;ir_ st8uld be hi c::her, tieoretic e.1-

s ir.:ub.L::>n the ov ..: rall .,1fr<O ::iesi,zn .shows e. .r.exim~ L/;:; 

UNCL 
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.nis value was obtained by making extensive assux~t ions and corrections to ~he· wind· 

tunnel jata .. The :procedures ust!d s.re open to coLsideraule dc w.:) t, 1,articularly as• 

concerns momentum and base drags. Ttis will be diBcussed in ~.ore detail ULder the• 

internal flow COI!lmenta. 

Trim drag for this design at supersonic s;,ee-is shoul d be lov co~:r:e.red to· 

" conventi Jnal arrang~ments since the aerodynamic center nearly coincides with the· 

center of gravity at the geometrical center of the airplane. Values of trin:ced L/D· 

n:.ax for current su; ersonic designs at the same Ms.eh nurr.ber (M = 2) ere in the order, 

of 3.5 to 4.5. }~suming that the aero lift drag ~easurements were as much as lCO¼ 

in error because of questionable assumptions end data reduction :procedures, the max 

L/D for the A'l?.O design would still be 4.5. It is concluded, '!lerefore, thct t he lDX 

L/D rcax of the 1794 confi3uration should be at least equal to t hat of the best con-

ventional ~ ll:J1Jl& designs. np;arently, altho:...gh the ci=cu:~r wing itself is not 

as good as ti:1e convent bnal ving al one, tc.e additional d:,._~a~ :i.-; e.::u.s 3 1.tch as f--.selage • 

tail surfaces~ etc. are sufficiently detr:ir.iental to convectior.al desibns to r educe 

the L/IJ ::-.a.x to less than 1/2 cJf the wing _.lone values whe=eas tte 1794 design does 

not s uffer as badly .;i th the a·1di tion of only the inlet isl:mds. It g_ odd be noted 

t hat heca i.l se of the low wing loading inherent wit;i t :~1s ty pe of dssien that tte high 

L/D can :e obtained only at very iigh altitudes. , 

Subsonic L/D has ::iot been eval uE. te,i but would ur..d.0 .1 ';:itedly be very ; cor 

i coc ~ared to conventionel arran~e8 ents due to the low as r __ ect ratio . / - "-' 

:7 ~ ~ -2 .. 22 z; •:c::t:;;;rt;Qu: ?Y+:, v lgn 
r ./ I ' ' ""' • 

,.: r;/( ~}:;Fg::.v~l~~~ -~ -/a~oxiw.atr:ly 2.5 at 35,oooJ!nd 111 = 2.0 i,ava been est L .ated ~ v( · n 
,) for -;; t.. is :iesign. 'I':iese vel ·.i.es are sl i ;r.tly t. i _:;her th~urrent aft-::r bw.rn i:-,g eng i r.es 
I 

\ and offer/ no potential in t his area. The higher va l ues are G:.J.e r::.ainly t o lower 
\ I 

tailfi_i;:e tem.i;;en,tures and should be ro .ghly coc:.,;.are.ble to c:,nver.t i::lr.al e n;; i r.es at 

~v 
X tte same exhaust tem~erature. 
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The r:.anner in wh,;,.ch the engine :.s arr an:;ed in :his vehicle is such tilat a 

large fercentage of the internal volume is used for the engine. with the hori~ontal 

fan arrange~ent. large engine ~ss flows can be handled for less frontal area than 

r~quired for conventional ducted fan engines. The 1 structural unit .wing weight is 

estimated to be scne 2oz lower than conventional wings because of the circ ular arrange­

ment and distributed weight~ The result is tha~ thrust/wei6ht ratio sh~uld be very 

high comfared to n:::,rmal arraI1e,ements. It is felt t Lat this factor is the one cut­

.standing advc..ntage that this design bes as a supersonic vehicle and sh:)uld pe:nnit 

much better altitude cafability t ~an is possible with normal designs. Contractor's 

/ er :'ormance estimate., (unvelidated) ind:.ce.te ceilill68';« over 85,000 ft, e. t M = 2.0 • 
. : :._;:··,.: _, 

Nith the cr~de nature of data available, a q\..lBJlil~ti~ ~erforr.iance evalust i on is not .,,. 
J 

~ossible. i.'he altitude cafability, howe.,er, aL~ears to be in right order :J f magnitude. 

The large tbrust/wei6ht ratio ~er:i:its VTOL cafability. r~e g.ro~nd cushion 

effect w~erin lift is actually gr9ater :tan t ~r ust bes been demo nstrbted :::, n a oodel 

bas is and is considerej realistic. 

---:rn--sw:r~ry • t'.J.is ty::;..e of design is cci~sidered coi-1 !.:ai&ble to co:-:,t e!:!_;:erary 
- ·- ----- . _ ..... .. ----·--. .., ,,. .... -

arranger-.ents as concerns su.per • .s:::r:"i~L/.D __ rat u,-.. '!::.1-i°d .. -s 11ec if ic fuel consum:t ion and 
_..:;::::,---.:: __ _ ,._ . 

superior in thrust/weight ratio!-_ .. - .t:.s·:;~ sircraf;·:t·S'er1,·--i.t.... should have c::n:1pe.ra'::lle 
.- .., _....... ---. • . ......._., __ 

re.n,se potential, tigh_er aititu:ie and si-:eed Cafatility plus '!;he hori'zotrt-&l. T : GL feature. 
c7V€. 't"d If ______ _.-· • -
O•n-.iJi, jJ, .. ---·rs considered to re;resent , ~otent ially, a sizeable step f:::,rward in state 

~a:t. 

liI 

Tl1e .... :rno design, al though so~nd in c:::inc<=r,t from a :.·.ectw.nics s:.::.ndpoin;;, poses 

sowe ra:r.er severe develor,rr.er.t µ-obleL'lS cmd re1,t.:.ires tL.a t certain current l y accepted 

" -: _ -~. , ...... /"-,:,, - -
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design ~rinciples be revised. The two major develo,:.ment ~ro~lems (aside from the 

pror~lsion unit ~hich is not treated here) are exfeCted to b6 the artificial stability 

and control and the internal flow systems. 

b R, Conventional design _pr~ctice to date has not acce1,,ted the com1,.:i.ete art1ticial 

stability concept for mall carrying vehicles. Assuming. however, that this ct:.Lge ill 

; hilosophy is acce;;ta9le, it is envisioned that a major effort will be requir~d on 

stability to satisfy the entire flight regime. 1t must be recognized that detail 

~ 
problems may evolve during develOf.llleDt that cannot be solved in a practical mawyp~, E 

B. -~C....J"d~ul yd(ow ~~~ ~v- 1P b 11 5_!€ N • 
@ ~ A maj.:,r factor in the performance capability or this design is the efficiency 

of the internal flow system - inlet, dif:'user, jet exit en:i t::.e external drag 

c~nsiderations associated with these items. Although rtV"nO ne ~ort 22 iLdi cates e 

f a irly optimistic picture of the int~rnal flow considerati:Jns. detail exar::iine.tion 

of :he data raise~several 1uestions. 

\ 1) The determination of the inlet rem drag is in 1uestion beaause of the 

rather severe _pressure distributions at the measuring stat ion during some of the runs. 

Reverse flow in one of the inlets is also a possibility for sorr~ of t he r uns. Errors 

in inlet ~ass flow cause errora in the aircraft drag •• 

(._2.) .,._lthough no :iata axe ;;resented to show the inlet capture area ratio, 

it ag ee.rs ti..at the maxi.z;:uxn Ca J:J tw' e a.:ci::a l."atiQ ::;f the tasts is c::i r.side ::-e.tly below 

t Qe est i.!::ated value. The accuracy spillae:;e drag is 

..J,,,. It is not understood how the Jet tr.rus-c values were ,;.e asured dt.U'ing t h e 

,act •.le.l t •.lnr:el test. ;._ppe.rently they were obta i ned by d 1ff c: r~nces i n dr2.gs with and 

J 
: C , -_· 
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-
• .. i t :i :::,ut external a irflow. Tti s CJ.ethod c i e:;::. t y i eld c :::,L s :. derable err'.)r. 

·,-in.ether or not the internal f low pr::>blems cui ce solved in a reascnable 

man::er c ::: nnot be definitely ascertained at cb. is t i:ne. C::,nsidera ble detail ~ast i ng 

will be requ ired ;,articularly as regards inlet pressure recovery a nd losses in tb.e 

l e bynrinth t :,; ~ e d iffuser. iiere a ;sain, as in .; he case for stebili ty and c:introl, 

detail froblems may arise that cannot be solved in a ;:ractical rr.anner even t ho~gh 

I 
7 
/ i ts rela tive 

~::, ncept is ~ound. 

the 1794 c onfi6ura :ion is ex ~ent 

cleanliness. external 

( s ;; ores wo ul d be ex~e c effect~ on t te SUf ersonic L/G. 

~ o considera ti ~n i as ~ -= ent or externel f uel· cape c i~y 
I 
l 
\ a s yet. • e carrie d extcr 2.vai lab e 

\ i nternal potential wo~ld suffer. wi th t h 

-~ • - • r •7r • ·r:<, io ,--- <U- o ,.Fi•••:,• ,.ill . • . L.•l> 9• • •c•ssar·.- . ____,, - ------ -M~ . • · ~ 1? 'II v* B-cca u. se c-;he jrcraft's de:pc nc.ence on ; o.,,·er for sta'ci l i t y a nd co r,tro l, 
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13 
lhe f oll0wing data are in--from EV.AIDATION AND ~II©fEN'IS Sll:TION for 

necessary action by your branch: 

I rJ 
_., 

L-_ _.:,_ ______ _:_,_ __________ __, _j 

'=-=---=:=--::~---"T"7.:"""":~----r:::----:---:-:~----;---::-:--~.,---. •• ~ 
r~=o=r=S=ID=?=fo=·~/=l~f~'{~=:::bP=ri:;:;~;:r=i=ty= __ =·;/~C~~Pro=j=e=ct=i===:Ecg:==i=n=ee=r=/1=~=/."=.=:1.=. ======-f ··· j 
:'c FromWCISM-3 " late ~ 

~T~ ~ 
~irplane or Missile No. Prepare1. by 

Dated Branch Chief 

In Tift' ot ~he 
will not be required. It ia anticipated that lighter, more ean:i;iect le.nding 
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Avl'ION 

'lhe folla..,ing data are in--from EVAWATION AND R:E~.Jifill.1ENTS SR::TION for 
necessary action by your branch: 

or SID No. 

~irplane or Missile ~fo. 

rl.t.JX:,_Q Form 322 
(17 Jul 53) 

---------------

Priority - / c Project Engineer 4 /. ,.;(, 

Conti 
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.m'I~ ~ - EV.ALUA.TICR> AND R~UIR»tENI'S - OPliRJ.TICN.S CFFICB 

C WCUW l 2 3 4 5 6 7 lRCII 'Mf DUK DAn t\A11i; 

·he following data are available tor Deceaaary actio». by y<»r braDCht. 

II la requ.aled that oomDeut• oonoerninc . ~ 

Copt.1 ot NpOM Call N 01,'-illed froa WCLSD /' 
~caim: Nr. WCLSO Project Engineer 

·co?+mn'S 
~ 

:0 WCI.S0-1 FROM D.U'li: 

J..rcra!t or Misaile DesigJlatioA 

Revised 

,,. 

___________ ___;_ _____________________________ -; 

----------------. ---------------- ----- ·- ------ --

D f\1 C 1 
ft . ~ '~ ~ :- '. = J -(Continue on blank sheet) 
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ACTI CN ~ - XV..U.UA.TI CNS AND REQUIRl!MENXS - Ol'liRATI CNS S,'!,_.FI_CE ____ ~ 

WCUN l 2 3 @ 5 6 7 JRCM a.a DUK DATli: l5 1111 5' DATE 

:e following data are available tor necesaary actioJi by your bre.:cch s. 
--------------

It la req:iM•'8d that 1oaaent• oonoerniq 

Copiea ot Nporl C&fl N ob'-hed traa VCLm) .• 

,c cu;at; Nr o 1 WCI.SO Project ~neer 

CO~'TS 

~rcraf't or Misaile Designation Prepared~ 

Revised 

" ,, 

/' •- · .. 

Branch Chief 

---------~-------,,i',,:..•··;..__ ____________________ __ 

(Continue on blank sheet) , 
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J.t:rIW REQOES1' - EVJJ.OA.TICN3 AND REQUIR»1ENI'S - Ol>l!R.A.TI~S Cl!YICE 

'dCLSL-2 
'0 WCLS-I l 2 3 4 5 6 7 J'RCM ffl}i:i'Q DU& DATE 15 Jul 56 ~ 14 JUD 56 

'he f oll01iri.og data are a:vaila'ble tor :cecea&ary action by your branch'-
----- -~----

Evelµation of Project 1794 Reports 
It is re1uested that corranents conc~rning 
the evaluation be sent to this office. 
Copies or report can be obteined from WCL5D 

~eoJ.nt Nr. 1794 (l-C) \iClSO Proj eet hgi.neer Lt E. A. '1/eber 

COMwlliffl'S -f 

a WCI.S0-1 FROM '. i/ c./.... 5 !vt - i_IlATI )- } <k--f j~l 

ircraft or Misaile De~ignation I 7 e; <r-· Prepared b)" {J(A _ £ ;____,_, I.Rf-
• 7 

eport Nro I 3 7 1 I t-l-,..( f;'tl."::l Rev-ised Bran eh Chi et •J -
·-

~ 

~~ (.,.,/2.c ,~ ,.-:",,,t--r,.,-~t ---&d7 d~ ~~ -J ~-/ c.· I- s-· : ';,,-1 ·L , 
, ...... ~ 

C v 

I • 

---

---
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-

___ l_l_N_C_L_P_1 ~--. :~-,=--?r-r-: --::-~o---- --------·--
:-r (Continue on blank sheet) 
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IW REQ.LJAST e EVAllJATICN.s 4!.rn HE-JJilli:."'Ii:iNTS ~ OPERA'I'.IOO.S OFFICE 

-
~CLB l 2 3 4 5 6 7 FRCM WCLSO-l WE DATE DATE 

'lhe following data are available for necessary action by your branch: 

.ccount No. --- WCLSO Project Engineer . 

CO.r+IENTS 

,0 WCLSO-l DATE 'Z'/ June 

.ircratt or Missile Designation. 1 

,eport No. ReTisedJ.Jwi 6 

l. The retere 

eDgine. The power tor the e0111ireasor (tsn) vill be produced by a group ot turbo jet · 

_ •D8ill•• deTelopi.Jle a total ot 9000 lbe tbr\lst. The cu tput of t.he Ducted Fan Engine vil 

be betwen 17,800 and 32,750 lbe thrust. There ia DO int'ormation concernillg noiae 1A 

the report. 

2. Since the noise prod1.1eed vill likely be very high, a aoise invest1t:;at ion 

should be carried on during the ecgly p1Bpn1Ilf stagea to eliminate cost ea later 
It the n6iae level 11 the ra1't 1a hi it ma cause s tru: tural failure• 
e4uipnent malfunction, and be injuriol.l8 to the occupants• It is the re!ore recanmended 

that noise estimate• be made and steps be taken to quality the s true ture and •4l ipz:ent 

tor reliable operation. Also ste a should bw taken to insure that the cockpit noise 
level i8 Within the req_uiremen ts set forth in Fart A, Ch~5, Section 7 .1 ot HI.AD, 

10th Edi tiOA revised u to aid illclud 6. 

I""'\ I .- ' ~~- f""' U ~J r , r.. r ._ _ • - , • .. , 1 
7 I -· • • 1 • I I h / 
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