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-ct~silie!\t ion e.hn~~~tri'c~t;i~~ 
authority of: Ho l • . . .f (.(f) 1 • 00 
dated 8 July l~F. O : 11 :,,sic letter from "! ·' • 
dated 17 Ji: r.e l'ld) . . ,.,1-iject: Down~rad1n~ of 

PROPOOED STATEMENl' OF WORK - ffip:EUT~ ~'.-l'W:fu~;~~-gc.-rn Proiirani ~ 

.s~.- d, ~ " : 7i'_{r), L~--r:~ / ' 
ENGINEERING PROGRAIII Si& .. •=J:!¥------- · ), 
~- The Contractor shall conduct ans.Jl,'t i esf !?iv(folglt1/iit 4;{a. aesign 

studies to determme the performance capabilities and design features of a flat 
vertical take-off, supersonic aircraft based upon the principles essentially as 
described in A.V. Roe Canada Limited Brochure No. 1, •Project Y2 Flat Vertical 
Take=off Supersonic Gyroplane" dated June 1954, (Secret Title, Secret Report), 
and A.V. Roe Canada LL~ited Development Proposal "Project Y2" (Secret Title, 
Secret Report)o The purpose of this investigation is to obtain sufficient 
analytical, design and test results to determine the practicability of develop­
ing a vertical take-off vehicle exploiting the Contractor's design principleso 

ITEM lo 

bo Design configur~ticn effort shall be confined to the minil!lUlII 
required for demonstra t ion of principles in a practical application which will 
serve as a basis for further developmento The major areas of investigation in 
order of priority will be ~ 

c. 
be limited to: 

(1) 

(2) 

(3) 

(4) 

( 5) 

Air cushion effect 

Stability of multi-engine configuration 

Air intake and gas exhau.st systems 

Aircraft performance, stability, and control 

Radial flow engine feasibility 
/N ~-- tn'lli,r R12hlJ ,I 

l14/t1Nr,1;n,AI ,r , c etAe. 
The Contractor shall conduct special studies to include, but not 

(1) Air cushion effect 

(a) Phenomenon 

(b) Scale effect 

(c) Effect of jet aspect ratio 

(d) Effect of chord plane to ground angle 

(e) Jet angle to ground 

(f) Under surface contour 

(g) Changes L"l planform 



(2) Stabilit~ system of wul ti ~engi ne ( onfiguration 

(a) 

(b) 

A-~ ar.alysis s~owi ng (1) control magnitude and response 
rates necessary for , stabiliz~tion and control and (2) 
aircTaft motions through the flight range~ 

Using the most complete linearized equations of motion 
for the airfra!!le, investigate stability augmentation 
about all three axes for the purpose of obtaining handling 
characteristics a t least as good es those required by 
Specif'ication r:!IL-F~8785( i'SG). The results of these 
studi es should provide : 

1 Block diagrams of artificial st.ability systems to 
be employedo 

~ Specifications of required component performance with 
regard to frequency characteristics, response rates, 
a~celeration limits, deadspace, and backlash. 

2 Expected P~ndling qualities. 

(J) Air intake and gas exhaust systems 

(a) Efficiency of air inta~e sys tern. 

(b) Uniformity of flow at cornprn~c'"'!"' entry. 

(c) Effect of fl01: distortict1; r ,n bL~.r1e vibration and 
engine performance. 

(d) Characteristics of exhaust gas systems. 

(e) Thrust recovery . 

(4) Aircraft performance, stability and control 

(a) Performance, stability and control characteristics of \ 
hovering flight. 

(b) Transition to horizontal flight after take-off and 
transition from horizontal to hovering flight over a 
desired point. 

(c) Control effectiveness, for~es ann response rates for 
stabilization, trim And manP.,1ver under all flight 
conditions. 

(d) Provision of dynsmic otability aurnnen~tion systems to 
proYide sa+'-.-'l~tnr-.r 1' T T.~,:, 878 :,(.'.SG· handling charac­
teristic r.i+h anJ, idthci..;.t g-,r.o .stabilization. 
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ITEM 2o 

(e) Aer,:,r:i.1na:;,fo cha",';:.n t.erfoti<:,, for aci;ura ·.,e prediction of 
p!!"fOI'P."anr;e; determination of thrust req'Jirements and 
~omputaticn of performance on a basis corn-parable to the 
USAF aircrafto 

(5) Radial flow engine feasibility 

(a) Furth"'-r basic investigation of radial flow engine 
posaibilitie3 including study of the effects of varying 
compression ratio and application of bypass or ducted 
fan principles to improve take=off efficiencyo 

(b) Air bearings capable of performance under the gas pres= 
sures, material stresses and high temperature distortion 
conditions existing in the full scale installations. 

(c) Rotor balancing requirements and means of assurint accep-
table vibrational levels under operating conditions. 

(d) Combustion cramber characteristics, 

(e) Scale effect of complete engine. 

(f) Suitability of aircraft - engine structural material, 
scale and designs in view of high temper8ture and 
pressure effects re~ultine t"rom use of outer skin to 
contain engine prese•Jres o 

TESTING PROG~AM 
l / j :t { J ' f ' I f • / . ))., 

ao The Contractor shall conduct/tests to supplement and substantiate 
the analytical investigations nnd design studies accomplished under ITEM l o 
The Contractor . .i.~11 furnish the test apparat.us, models, and facilitles required 
to accomplish~ testsA~utlined in ~paragraph c. below. ft:rrangementa may be 
made by the USAF for use of Govermnent owned facilities as approved by the 
Contracting Officer, Hq AMC, when deemed ne:::sssary for the advancement of the 
program and to be in the best interest of the USAF. (It is anticipated that 
NACA and AEDC provision of facilities in the engine development test programs 
will come nithin this category). 

bo The Contractor sh9ll formulate and ~ubmit for approval to the 
Contracting Office, Hq t-J'C, a •nind t-mmel test pro~ram to consist of, but not 
limited to, the tes t s outlined in ~paragra ph c, below, Any proposed deviations 
from the approved program may be requested by teletype or telecon and will be 
refleded in a special section of the !"!onthly progress reports o All supersonic 
and transonic wind tunnel testing at U. S" Government owned facilities will be 
furnished at no cost to the ccntractor, The Contractor shall conduct the wind 
tunnel testing program as finally apnro·red by the Contracting Officer, Hq A!.!C, 
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Thi!!- Mf"s c~l/e;rl ~.f:. //II .17trr~rr-fJhs 4. ~ ~ ~/;t?IIC:. s/2~1/ 
'Ni,e Cot1+--..actor shell aoRduet teets to include, but not be limited 

(1) Air cushion effect 

(a) Static lift as a function of distance from the ground 
with rate of flow as a parametero 

(b) Scale effect 0 

(c) Effect of jet aspect ratioo 

(d) Effect of chord plane to ground ar,gle. 

(e) Jet angle to ground. 

(f) Under surface contour 

(g) Changes in planf orm 

(2) Stability of multi=engine configuration 

Demonstration of a sati9factory means of providing stability 
during hovering, with and without ground cushion ef~ect, and during all flight 
conditionso 

(3) Air intake and gas exhaust systems 

Determination of pressure recovery, distribution and losses 
associated with the air intake system at subsonic and supersonic speeds, as well .. 
as under static conditions, for a wide range of aircraf't altitudes. 

(4) Aircraft Performance, stability and control 

Determina t ion of the control, trim and maneuver characteris­
t ics under all flight conditions and six component aerodynamic data for subsonic 
and s upersonic flight. 

(5) Radial flow engine feasibility 

{a) Air bea~in~a ~aoable of oerformance under the gas pres­
sures j ma teria l stres ses and high temperature distortion 
conditions existing in ~he full scale installations. 

(b) Rotor balancing requirements and means of assuring 
acceptabl~ vibrational levels under operating conditions. 

(c) 

(d) 

Co~bustion cha~ber characteristics including single chamber 
wa ter flow tests, high altitude operating range, flame 
stability li.nits, scale effect, etc. 

Suitability of aircraf't = engine str..1c t ural ma terialr --, 
sea lB and designs in view of high temperature and pre ur ' 
effed s re sul t:.ng from use of outer skin to con t ain e .g(l}} 
::,~• . · ···e ~ J .. . . -.J =:,u.,_ v ... ------ .. - - ... 



a. Program Planning Reportso 

The Contxact~tJ.~J>r~,~J}'-9 submit for approval to the 
Contracting Officer, Hq, AMC_7'spr~gram'pThnnt'ng report for the work called for 
under ITEMS 1 and 2#. These reports shall include detailed test breakdown charts, 
time scheduling and cost data by sub-items. Twenty (20) copies of the planning 
reports shall be furnished as soon as possible but no later than two (2) months 
after date of contract. Proposed deviations from the approved program planning 
reports may be requested by teletype or telecon and will be reflected in a special 
section in the Monthly Progress Reports. 

b. llonthl;i: Progress Report f '-f:, 4-,,,c;:ttv'~ I (Ad'!IM J 
The Contractor shall furnish, by the fifteenth day of each month, 

twenty-five (25) copies of a progress report covering the activities of the previous 
month. However, the first progress report will not be required until the third 
month after the date of contracto These progress reports will include a summary 
of work performed, percentage of task accomplished, results obtained, problems 
encountered, proposed s2il t~o to thej,e~~~ohlems, f'und expenditures, and other 
pertl9z1µ ,1.nt9:rm\ll,_1½,4~- f 4'~ t~{5r,ir1:~s of investigations listed in ITEM 
1, ~~3; I ;al "· r ~ covered l.Il each progress report. Progress 
r~ports shall also include a list of persons visiting the Contractor's facility, 
and/or Contractor's personnel visiting other agencies, in connection with this 
contract stating the places visited and subjects discussed. 

c. Development Summary Reoort ~ ~/-A-~., ~lfr,~ I. (;1,1t1.>,d) 

The Contractor shall :f'urnisl:/twenty=five (25) copies of summary 
development reports at six months intervals from date of contract to include 
complete results of all work accomplished and which will be submitted not later 
than 7 months and 14 months after date of contract. These reports shall include, 
in addition to a general summary of activities and results, a summary of major 
problems in tabular form to include but not be limited to the following~ 

(1) A clear sta teinent of the problem. 

(2) A surn.~ary of existing factual and theoretical data concerning 
the problem. 

(3) Deficiencies in existing information. 

(4) Additional data required to resolve the problem. 

(5) Current programs known to the contractor which are apnlicable 
to the solution to the problems involved and the ext:ent to which they will contri­
bute to the ultimate solution. 

(6) New programs, or extension of existing progra~s, required to 
provide a solution to the problem. 

(7) Recommended agencies, facilities and work statements required 
to implement new programs. 

( 8) Esti::la~es of tL~e, effort and ~mds required. -T~~) 
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The Cont-ractor shall f-lll"nish/twenty~five (25) copies of ..eAef'l fhtll 
u.z11hn"Lel HpH@s ~ final tect.!l'lical report .at<u 1 n'er..it+ied on each major area 
of investigation listed in ITEM l,bo These reports shall be submitted individually 
as soon as completed, but not later than 14 months after date of contracto Each 
final technical report will include cornple te co,rerage of the applicable subject to 
include, but not be limited to g 

(1) A clear statement of the problem area in'Thstigated, including 
its relationship to the function of the complete vehicleo 

(2) A description of the method of approach to solution of the 
probler:13 involved"' 

(3) A presentation of analytical 1 design and test results achieved, 
including an evaluation and interpretation of these resultso 

(4) Deficiencies in exi:3 ting informati.on o 

(5) Additional data required to resolve the 

(6) New programs, or extension of existing programs, required to 
provide soh1tions to remaining problems 0 

(7) Estimates of additional time, effort and funds requiredo 

~-fe: --/1,e presentation of analytical studies will be in sufficient detail 
and will coutain sufficient explanation, e ogo definition of symbols, statement of 
assumptions, etc o, to be comprehensible to a grPduate engineer , Design studies 
will be in sufficient detail to meet the same criteria., Present.a tion of ea lcu-

I 
! 
I 

I 
i 
I 

lated and test results will be in the foMll of tables, charts, graphs, etc. most 
suitable for evaluation of the principles characteristics involved , Graphs 
presen t ing curves defi ned by calculated or test data will include the data which 
de t ermined the curves, The N/1CA StancLnd Atmosphere will be used as a basla for 
studi'3'B and tests, Final presentaticn of results will employ, where possible, 
symbolJ!'·, units, and me:.hods s t.ar.dar·d wHhin the USAF, Leo where differences 
exist, Canadian practice nill be interpr t ed t American practice for present.-i­
tion of re-sul ts O The provisions of thi~ . a ~~ to the analytical investiga­
tions, ~~!-_i~~\,~udies, and test~µ.i~: a:: a ·fJfe.,,, elf ~1der ITE:,iS 1 and ?,.alld btSA.. 

~~· ~:ia-,&, /4J . 
6

, seeRtf-- '4ll"..,'1.4)ll l 1 G 1 
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Ii/ Pro.ject Reidew 

The Contractor shall present a review of the project status to 
representatives of Hq WADC and other interested USAF organizations approved by 
the USAF, at 3 months interrals during the course of this contracta Locations 
and dates for these presentations will be nrutually established by the contract= 
ing officer and the contractoro The pUT1)ose of the presentations will be to show 
results accomplished, current status 9 direction of future effort and stlilL~aries of 
major problems encountered. 
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CONFERENCE RE.FORT 

1. A presentation on Project 1794 was given to Bfigidi;! General 
Watson, ATI, and approximately 25 members of his staIT on 30 December 

The presentation was given by Major w. R. Ste~hens, ?roject Officer, 
the supervision of Colonel J.C. Maxwell, Chief, Bombardment Aircraft 

Division. 

2. The information presented was well received and General Watson 
demonstrated a great deal of personal interest. His CO!Illllents, following the 
presentation, which indicated further action were as follows: 

a. The term "Flying Saucer" should in no way be associated with the 
project. 

b. A factual ATIC report on the project should be prepared to 
counteract the article appearing in the Air Intelligence Digest, page 6, Vol. 
7, No. 12 of December 1954. '\'TCSB cooperation in the J:reparation of this 
report was requested. 

c. Closer laison between ATIC and WADC should be established to 
provide mutually benifitia~ exchange of information. 

~-~ 

,4/./75#, Jo/: u>.#/. 
w. R. Stephens/ 
Major., USAF 
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H ~.:~QU -~ ~T::::R.S 
urr R:~s::::x r;,cH & )2/SLG?H~}i'i' CG·lH.:J:D 

?OST OFFIC2 BOX 1395 
B/\.LTWORE 3, Mf'tR7Lt.ND 

Al-'.Erm:t-'.ENT TO TECHNICAL REQUIREMENT 

,/ 

AMEND}1ENT NC .1 
TC: TR No. 54 
17 January 1955 

1. Technical ~equirement No. 54 dated 26 October 1954 is 
amended as follows: 

a. Adel to para.graph III. 3. 

11 In this connection there is a requirement 
for reducing the length of runway required 
or even eliminating the need for runways 
for certain a:'.)plications. 11 (Confidential) 

b. tdd paragraph IV. 4. f. 

"An integrated program is required to provide 
a verticcl take-o::'f vehicle. A:::,pro::>riate 
contractors should be guided into the study 
of irr.?ortant problem areas of jet control, 
stability, and performance . 11 (Confidential) 

2. Development Jlans will be revised in accordance with the 
above information, and Hill be forwarded to Headquarters AR.DC, 
Att=ntion: RDTD?A, for ap?roval. (Unclassified) 

BY ORDER OF TES CO~l:!JJDSR: 

u~:• rcc !•~ri:: -''• fO~CE 

HtACQl!AIHU,s -. , ·: ;,. .~:.:.,; ,; -~ ~r·.no'vrn, cn,.-.i,.no DON R. CSTRANDER 
Brigadier General, U:::i;\F 

~~O~F~f~f Cffi"'~! ~/i~'._,=::==' =A=l;:, ·~:;:r•=:, =· ,_ro=;. :jj.· _.~;f~::•-.D.ireet'irri .':?.!: ~~elopment 
..., . . 
Colonel, USAF 
Chief, Technical Programming Office 

This Document classified 
Confidential in accordance 
with paragraph 25c, AFR 205-1 
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