
PART 1. Engineering Progralll 

STATEMENT CF WORK 

PROJECT 1794 

1.1 The contractor shall conduct studies and test programs to supplement . 
those completed during June 19'-6 umer Contract AFJJ.!600)-30161. The contractor shall 

a.lso construct the test rigs, manufacture the models or other test items, provide 

instrumentation and furnish the facilities required to accomplish this program» except 

for certain Government .furnished test facilities as approved by the Contracting Officer, 

Hq AM:, 'When deemed necessary for the advancement or the program and to be in the best 

interest of the USAF. 

1.1.1 The contractor shall conduct tests or vind tunnel models to 

~~re completely define the aircraft characteristics throughout Mach Nr range or 1 to 4. 

1.1.2 The contractor shall conduct tests of vim tunnel models to 

determine a.ircra.ft characteristics in the transonic speed range. 

1.1.3 The contractor sha.11 conduct tests or subsonic vim timnel 

models. The problems of trim and balanca and the practical application or the jet flap 

principle shall receive particular emphasis. 

1.1.4 The contractor shall coru;iuct tests to investigate hover aDd 

tra~i tion to forvard flight. 

1.1.'- The contractor shall conduct studies end tests to investigate 

the air and exhaust gas flow internal to the aircraft to include: 

1.1.'-.l Intake efficiency 

.. ~ ,-·· . ,-----~ ... ,s • . • - ,' ,. > • . ' - •. , .... .. 

• • • •·; •. · ·. ·::: 

- - - --

1.1.~.2 Control system operation 

1.1.'-.3 Diff"user efficiency 

Nozzle efficiency LJ " . -. • .'\ r- c" , ": ; ,:: ·, 
l\ 1 .! :._\ '-.. ~ , . i ; _ _) 
i "{ - J . ' • .., 

Exhaust systems 
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1.loi:.6 Conirol shutter te 

1.1.i:.7 Ov-erall system e:fficien,~ 

1.1.6 The contractor shall accomplish the develoµnent and test of the 

propulsion system components required to achieve su~rsonic flight. 

1.1.7 The contractor shall conduct studies and tests to determine the 
<f 

effect of operating tem~ratures on structural rigidity and aeroelastie characteristics 

of the aircraft. 

1.1.8 The contractor shall conduct analyses and tests to investigate 

the flutter and vibration characteristics of the aircraft. 

1.1.9 The contractor shall conduct analyses and tests to investigate 

the effect of noise on structure, equiµnent and personnel. 

1.1.10 The contractor shall conduct an analysis of the propulsion 

system to include design point, off design point and transient operation. Operation of 

the propulsion system as a ramjet (in the "hotn condition) vill be included~ together 

with consideration of the effect on performance of the ducted fan system during thi~ 

phase. 

1.1.11 The contractor shall condu~t design studies to apply the AVRO 

Aircraft vertical take-oft design concept to the following weapon systemsi 

1.1.11.1 Reconnaissance 

1.1.11.2 Interceptor 

1.1.11.3 Tactical bombe~ 

1.1.12 The contractor shall formulate a Weapon System Development Plan 

for the system under Part 1.1.11.lo 

1.1.13 The contractor eMll accomplish analytical studies of the effect 

of displacement of exhaust jets on the aerodynamic characteristics of the aircraftp 

·ill formulate test programs to investigate this phenomenon and 'Will conduct su~h tests 

as are approved by the USAF. 
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1.1.14 • The cont.:~~tudies to de,termine performance 

.de data and to determine limlts on rerfor!llB.nce ~nd physical :i:ara.meters associated 

,..:ith the tn:e of aircraft being ir.veat i gat e<l . 

2.1 Program Planning Report 

The contractor sruul prepare and submit to the Commander, Detachment 

#1, Hq Air Research & Develoµnent CoIIIIIl8.M~ Attn i RDZSBA, Wright-Patterson A.VB, Ohio, 

:or approva.1,a Program Planning Repo;:-t for the 'Work required by Part 1. The Program 

: ~nn.~ing Report shall include a descripti on of methodology, work definition, time 

sc::eduling, and cost and menhour data by sub=pa.rts. Ten (10) copies of the Program 

~ :_::-:nning Report shall be furnished as aoo:i aa possible, .but no later than 

2.2 , The contractor shall subrtit to Hq Air Research & Develoµnent Commenc, 

-xt,n : RDZSBA, for approval, detailed specifications of the . tests to be accompl ished 
on 

·:K.::r Part lo Test s:pecifications vill prC"'.,.ide informationlcest objecti ves, fa cility 
model 

·~quircrnents,,kharacteristicsg test conditions i instrumentation requirements, da ta 

::: ol 1_•?ction and reduction, eteo Test specifications -will be furnished in accord anc13 

-, _' t h the time schedule of the approved Pr0gram Planning Report. 

Bi-Monthly Progress Repart 

The contractor shall fUrnish by the 20th day of the month fol l owing 

:::.10. r eported tvo (2) month period» ten (10 ) copies of Bi-Monthly ProgTess Reports 

-:--·:scnt ing a summary of: Work perfonned, per~entage of task accomplished, resul t .s 

-.: ·::".::.ined , problems encountered and the budget ary status of the program. Bi- Monthly 

::::.- ,-: ,; r ess Reports will be deliverad tc Hq Air Research & Development Comrr1e~1d i AIUh 

'?DZSBA. The first Bi-Monthly Progress Report t1ill be due 

Technical Rener~ .....,.....,=,,=,;..,....;.;-=-

The ..:ont rac: or 3hall furnish to F.q Air Research & Development 
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than 1 October 19~8. 

The Technical Repc!"ts shall present the results of the study 

B.Dd test programs required by Part 1 e.nd shall include, but not be limited tos 

J. clear statement or the purpose or the study o 

J. description o/ the method of approach to 

solutiac of the problem0 

A statement of assumptions ma.de 'With an evaluation 

of validity. 

A presentation ot results obtainedo 

An eval-:JB.tion and interpretation of these results. 

Perfon:a.nca trade data shall include the factor~ 

of s~ed, range, altitude, aircraft weight, 

air~raft size and payload, together with a dis­

cussion of limits on these factors 0 

Design Information 

P10t of area distribution cut at M=l 

Tabulation of wetted areas 

Zer o lift drag buildup~ components 

and total 0 

Plot of dCD/Jc:vs M 

Plot of &oCo travel vs M 

Plot of CoG 0 travel and analysis of 

effects. 

,1au110 

'2 .4c2o7o7 Variation otdCL../Ja:va M 
e 

2o4.2. 7 .8 Low speed airplane ffficiency factor "e" ,r,.........___ 

Ui?Nr-1 r 0r-.:-, . ' 4i i l..· ! f-:. ·· , • , - C , 
.,.. - • \ V._; , i JL ,. I 

... ·- -. ~ . 
- ,. I.> - - -• - e;6RDZ-=24809 

--- . ....-
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------

I 11m 'I ■ 11 I' 11 11-11 11'1111 lrl l 111 Ill 

.... ...... Take-off i landing ar.d transition 

ealrua.tions O 

------

2.4o2o 7 olO Plot ot CL vs M 

20 40 2.7.ll Mission profiles shoving altitude 

TS distance 

2.4.2.7.12 Gro,;q, weight statement and weight 
1 

substantiation report. 

2.4.2.7olJ V=n diagram with gust considerations 

20402 0 7 0 14 Three=viev drawings and inboard 

profiles with section views as requir­

ed by Pa.rt 1.1.llo 

Preliminary specifications for s-ubsystems or 

components to be produced by the prime contractor, 

by associate contractors or the Gover:nment under 

provisions of AF Regulation 70-9. 

General spe~ifications for nev or improved materials 

including requiI·ements dates and estimates of their 

availability. 

2o4o2ol0 The Weapon Sys·tem Developnent Plan required by 

Part 1.1.7 shall include the following portions 

------

as spe~ifiad in ARDC Manual 80=4 dated 1 July 19r~g 

2.4.2.10.1 General Design Specification 

2o4o2.10 • .2 Description 

2.4.2.10.~ Test and Test Support Air~raft Annex 

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



..... 
2,4.2,10.7 Facilities Annex 

204.2.10.8 Personnel & Training Annex 

2o4o2ol0.10 Cost Estimate Recapitulation 

2.4.2.11 Factual data, in terms of facilities, equiµnent 

and personnel, ~s to the ability of AVRO Aircraft 

Limited to accomplish the Weapon System Develop­

mento The influence of other programs at AVRO 

Aircraft~ ::urrent or contemplated i vill be 

considered. 

2.~ The cont ctor shell furnish to Hq Air Resea~eh & Development Command, 

Attn: RDZSBA, one (1) 1/4 scale demonstration model of the AVRO VTOL aircraft vhich may 

r---- disassembled to disclose the i nterior anangement of the vehicle and vhich vill 

illustrate the principles of operation. 

PART 3. Project Review 

The contractor shall present a reviev of the status of the program to 

representatives of the USAF and other interested o~ganizations approved by the USAF 

at six (6) month intervals during the coUTse of this contract vith locations and dates 

to be mutually established by the Contracting Offi,er and the contractoro The purpose 

of the project review will be to shw results accomplished; describe cUITent status-; 

discuss major problems encountered~ and to determine direction of future e.ffor,;,
0 

• '~- ::- i- - ,~-- - .. (~};F 
- .. ~ ' --~ . ~ - -
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5. The Directorate staff agencies and the Laboratories are requested toz 

(a) Review the inclosed Work Statement and reccmrend changes to the test• 
and analyse• prescribed to insure accomplishment of the objective 
defined in paragraph 4 above. 

(b) Review the requirements for data to be submitted by the contractor to 
insure adequate co~erage and proper form for evaluation purposes and 
other laboratory uses. RDZSBA should 1be advised of any recomnendation 
for change in data requirements. 

(c) Prepare Development Requirements tor the various subsystems involv~d 
in the different weapon system applications as contained in paragraph 
1.1.11 of the Work Statement. The purpose of this laboretory generated 
information is to guide the contractor in accomilisbment ot the Work 
specified. 

lliiiiiiiiiliil 
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J..f ~Ji~- .,I. '1__,, 

A~- - -a .::"t or Missile Designation Prepared by 
)if_Ji Katz 

..,--
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..I ' - - - N~ .. I Beviged Branch Chief H 
r ;_ ~'-z~ 1a 
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ccct :cictsu: ~b•ll !. OnQY,ii !D agal::zs1~ !!Jg t•~Id! 
\., 
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:1t No, WCI.SO Project Engineer 

COMMENTS 

~ - WCLSD-2 FRCM WCLSY-6 DATE \ 

24 Au • 

~ - : -3:'t or Missile Designation Prepared by 

Re.vieed - Branch Chief 

l.· The work statement for USAF Continuation in project 1794 with AVRO 
/ 

from the vibration stand oint. 
1 

Based on the earlier review of F~ 
Development Summary Report I. D. No. 56-RDZ-19954~-.....;:;c.;;o.:.v;;,er;.;1;;;· n;.;;.;.,..;wo;.;;.;;r;..;k~o~n;...;;t.h_e __ su.;;;b;.w,;•.c~t~:.::·z1.,;;;·0"""""• .... - ..... 

frorn 2 April tbrgngh JO M.ay, it )'(!; recemmend~that in the event the Air Fore• 

~ .. ±ber dexs;J9pment of this ffifeaircraft. a soeti~1cl~_o~r~o~- .Jr..:::am~. ~:.:..~~~!iwil,~UL.,.a...i.161,1,J,-..,.,. __ '"1 

vibration aspects of the aircraft including vibrations which may be excited as a c~~e4~------t 

guence •! the complex propulsion system duct configurations. 

an 

' shall include effects of forced vibrati•n due to the propulsions stem and ducts stem on 

" 

----------------------------------'-----------
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(t1) Iterlev ot Wark Sta~ci 

'AJW<M • - . WCISD-2 
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• IA VeNr/aJJl 
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1. la repq a Suborier Jlr Rm.SB4 •-.S'-"3 daW lS AucU' 19.56, nqMat!q a re­
Yin ot ~ propoae4 ProJ•ot 17'4 sia,wn, at Von., i. tollGl,1.a& 41C1PRMD\a an aul»• 
mitted b7 lbe .urcran I.aborat.,-. ~:o ...;_· . -' . • : . ii' °!• _ ., 

. - .... - .. L. ' . . . . .,.~~- .• . -;. 
• . . • • i· 

a. Aa • reaull ot Ible noeat nalutiaa ot tM J.lRO PnJ•ol, ao aJ1f ueu of 
40l.lbt la-. uwlopaeat ot AU:a ooatt.cm-atlcm anat ._, lt •»pean atiallJ' to 
a~ thia la a)IHitle veapaa -apMaa. So a1J11J 1,u1, eoaoepu f!l tM 4 .. lga nma!a 
to 'be prcnc tut it uoa.14 aol lte GDU14ered u a o•b&' wzu.ie at thi• time. 

'• It 1a l>el1rte4 tllat tllia StaNmDI ot Von la loo PAH"lll la ~ follClitiJtC·· 
areaa. Vader JMIJ"&Pil 1.1.u, s, •~O\ll.4 ~ aaw ,a.a, tha ooava•tor NKU14 preae;t 
-- •1- intormatioll aa 4etim4 la JCIL-1)-8°'4 aD4 JW.-D-17984 vhea anqiJac W• ftCI, : •• 
a .. ip concep M -U.. veapoa _,._. vldu are 11.aW. !Ima t» 4&k vill N JI"• 
eente4 H that i I vill be ccapar&ble 'to 4a ta aubai tlecl '7 "1:aer OODU&Otorae Sub• 
llliaaion ot the per forme.nM data should be 1D aocordallce vU,h MIL-C-SollA. 

4• UDder paragraph 2-4.2.7, • requiremeni tor aubat.G~i&·U.oa of the n.rioua =ea 
tacr\01'8 1 u well aa tbrwl1, llhoul4 'be 1nclude4. 

5. 'lb9 CODU&ctor allolal4 be tm-Diabed vitll clew.ile4 requiremen\a tor the 'lhree 
veapo1a aptems applicaticma omta1Ae4 111 paracrapll 1.1.11 ot \he Work siaiemeat. 
Yolumes and veipta at n.eoes84l"7 armament aJMl eleoU'OAi• equipae,at ahc,u.ld alao N 
spelled oat aa mucll u poaaible. 

'• It 1- reQOJIJH!Dc\"'4 '1111 t ~ •wd.7 ua4er puasrapll l.l.10 1Dclwl• a 4e~m1-
utioa ot tbe aaxiaa fuel•--. CC11partaea1 Mmperailln • .t. -~ ot uolatioa oz, 
wula°'ion ahoul.4 be den~ '° ,ro,1.de tuel s~ap lmder 8'l.lw.bl• oondi·Uou of 
tarpera t11n. 

7. There ahoul4 l,e BOIN porliola ot \he at'Ud7 cln~ed to escape eyskJU 1D ~ au­
aratt • .ua.. it ab.c:w.4 1M 4-t.arw1n• vbe'\her or no-\ the airvaft vill N ~ 
eacqJl ~ JeDl1' tile pilot to ••oape 11a enzat of "»O'V plaat tailUN a' h1cll Maa 
mzmbere. 
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• (V) Berlev at Work S'4teac'9 
- ' : 

- - "' ----a. It 1a reccamnde4 thd tbe ecmu-aetor iniU•- a atuq to dete:miAe· ...... ··-·; 
w>..a• k1D4 ot a aurtace vow.d b.e require4 tor thia ai.l-crat1 to l&D4 oa. BateNnce ; 
ahow.4 -be 11114a '° ~ JalaM 1, 8-tnlm 3•4•4• Also, the ccatn.ow:r ahou14 
ma a•~ ot ground bandl1n& req111reaen1a 8D4 ue tbeae nquiremeai• in u-
•i&Bi.Dc ~ l.aa41JIC ,,.u. -- - --- - . -- . . -- . . . -- - .... - ••• ; 

I 
.• - · • -:'" ... ..... i • • ... ,.._ • • ::- • • ~ - i 

,. Jvapa~ 1.1.7 1121oul(. • lbAnrt· k iaclm• ·'11. -etten ~ .1opera11111 -··-·" 
•• - taQera~~ 1Acl-11nc tuae cllal to -~• --~iA& GIi t1'a lllcWtt ·- ; .;' ~\-·-: , M; ·:; , 

•'tN••e•, -~. ~~- rSc141'1 aa4 ~wtu ~4~ • .,_ ..... ~ 
; ;:~ .. --~~••: :;..__.·_~;~' -' _ - · . . r ; .. :;:~; •t-:::- :-.~----~>-~ -~-~- ~: ,~: :.:-;: · · .: X i.~ __ ,:,_._a,., ;-;;f. 

.· ;, : 11 • ..._.,. t!la -earriff renw ot ftna1 Denlopact S\almal7 BBpon %. D. 
JII' 5'Bm-l9t5'. lwariJI& WU CII ~ a&bJ•d proJeo-\ trCII 2 April ~ . n , >¥. ·•.-~ 

30 ~• 1~ vu r-. ' wa.11111_ i1-t ·1n· 1iM .,_, ._ Air JGrM anUc~P'- ~ -:, -
~::.: ~ cin.io,..t .. ~ --a1r~ .. ~ '"~ Jl'W,L'IIII - 1a1~u4 to • .., .. . ,.-.. J 
' -- - nmatS. aapeotai tit \b8 ~ ~clu4.Sllc filraUou which aq N adW U 

- - - -

a CIOIINIMHi' ar· tha ca,ipl• propulaioR a,atea dun ocat~i1aaa • 
. . - . . - - - - . - -~ ,c ·_. ~ • -~ • ,. ' ?'" ·" ' ~ 

' 11.·- Jlarf:-t.l"J at 'Ille Waft n&MZNDI at.lea, •'Die Ccmuaatar •MU ccaduat 
aaal7ee•. -, -·· ic irrea11p'9 ~ tlu.,iez' aD4 'ribntlca che.rane:-utioa ot :·~ 
tM auwat1.• t It la reoc a4e4 tba• 'hi tollawiJlc be alae Udel lo )l&1't 1.1.81 
•fbe ~ &DIii teat. abal1 iaclad• ettecta ot taruct nbrat1'111 4• to tM 
propalaicm qatea an4 d.uot qa'-a ea . atnotun, eq~ allll JC"8Ml•• -

• --.~ .• ;;:,t ·, ~ . . . ,-· . 

1 Iacl 
soar RT'@Jl4. a.56-t3,~6(s) 
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HENRY T. ROHL . 
Chief, Figr.t8r Development Sectioll 
_ Design Branch 
Aucrait Laboratory 
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