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ITEM 1. ENGINEERING PROGRAM Signatur i ’
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®, The Contractor shall conduct ana asign

studies to determine the performance capabilities and design features of a flat
vertical take-off, supersonic aircraft based upon the prineiples essentially as
described in A,V. Roe Canada Limited Brochure No, 1, "Project ¥2 Flat Vertical
Take-off Supersonic Gyroplane" dated June 1954, (Secret Title, Secret Report),
and A,V, Roe Canada Limited Development PrOposal "Project Y2" (Secret Titls,
Secret Report). The purpose of this investigation is to obtain sufficient
analytical, design and test results to determine the practicablility of develop=-
ing 8 vertical take-off vehicle exploiting the Contractor's design principles,

b, Design configuraticn effort shall be confined to the minimum
required for demcnstration of prineciples in a practical application which will
serve as a basis for further development, The major areas of investigation in
order of priority will be:

(1) Air cushion effect

(2) Stability of multi-engine configuration

{3) Air intake and gas exhaust systems

(4) Adrcraft performance, stability, and control

3 dial f1 i £ ibil
(5) Radia ow engine feasibility W the majsr AREAS o7

The Contractor shall conduct special studieSIQQMYZéXZQ:, 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 in planform



(2) Stebility system of muiti-engine configuration

(2) An anpalysis showing (1) control magnitude and response
rates necessary for stabilization and control and (2)
aircraft moticns through the flight range,

(b) Using the mos:t complete linearized equations of motion
for the airframe, investigate stability augmentation
about all three axes for the purpose of obtaining handling
characteristics at least as good es those required by
Specification i1I1.-F-8785(23G). The results of these
studies should provide:

1 Block diagrams of artificial stability systems to
be employed.

2 Specifications of required component performance with

regard to frequency characteristics, response rates,
acceleration limits, deasdspace, and backlash,

3 Expected handling qualities,
(3) Air intake and gas exhaust systems
(a) Efficiency of air intake system.
(b) Uniformity of flow at compres=rr entry,

(¢) Effect of flox distortica: ~n blade vibration and
engine performance,

(@) Characteristics of exhaust gas systems,
(e) Thrust recovery,
(4) Adrcraft performance, stability and control

(a) Performance, s*ability 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, forces and response rates for
stabilization, trim and maneuver under all flight
conditions,

(d) Provision of dynamic stability auementation systems to
provide satf-"actorv TL..™ 8785(.3G. handling charac=

teristic with and witheut gyro stabilizatiom,
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(e) Aerndymanic charzeteristics for accura‘e prediction of
perforrance, determination of thrust requirements and
computaticn of performance on a basis comparable to the
USAF aircraft,

(5) Radial flow engine feasibility

(a) Furthar bagic investigaticn of radial flow engine
possibilities including study of the effects of varying
compression ratio and applicaticn of bypass or ducted
fan principles to improve take-off efficiency.

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

(¢) Rotor balancing requirements and means of assuring accep-
table vibrational levels under operating conditions,

(d) Combustion chamber characteristics.
(e) Scale effect of complete engine,

(f) Suitability of aircraft - engine structural material,
scale and designs in view of high temperature and
pressure effects resulting from use of outer skin to

contain engine pressures,

ITZM 2, TESTING PROGRAM

I X s
a, The Contractor shall conductjtests to supplement and substantiate

the analytical investigations and design studies accomplished under ITEM 1,

The Contractor %pll furnish the test apparatug, models, and facilities required
to accomplish %ézr testsdtutlined in s paragraph c, below, Arrangements may be
made by the USAF for use of Government owned facilities as approved by the
Contracting Officer, Hq AMC, when deemed necaessary 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 within this category).

b, The Contractor shall formulate and submit for approval to the
Contracting Office, Hq AMC, a wind *unnel test program to consist of, but not
limited to, the tests outlined in s=@e-raragraph c, below., Any proposed deviations
from the aporoved program may be reguested by teletype or telecon and will be
reflected in a special section of the monthly progress reports, All superscnic
and transonic wind tunnel testing at U, S, Government owned facilities will be
furnished at no cost to the ccntracter, The Contractor shall conduct the wind
tunnel testing program as finally apprcved by the Contracting Officer, Hq AllC,



)  SESRET O

The tfestc colfed He v /3,37»,045 G, Awol Lo Dbove sha/
2. The Contractor shall gonduet—teseta—to include, but not be limited

tos

(1) Air cushion effect

(2)

(a) Static 1lift as a function of distance from the ground
with rate of flow as a parameter,

(b) Scale effect,

(¢c) Effect of jet aspect ratio.

(d) Effect of chord plane to ground argle.
(e) Jet angle to ground.

(f) Under surface contour

(g) Changes in planform

Stability of multi-engine configuration

Demonstration of a satisfactory means of providing stability

during hovering, with and without ground cushion effect, and during all flight

conditions,

(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 aireraft altitudes,

(4)

Aircraft Performance, stability and control

Determination of the control, trim and maneuver characteris=

tics under all flight conditions and six component aerodynamic data for subsonic
and supersonic flight,

(5) Radial flow engine feasibility

(a) Air bearinee rapable of performance under the gas pres=-
sures, material stresses and high temperature distortion
conditions existing in the full scale ingtallations,

(b) Rotor balancing requirements and means of assuring
acceptable vibrational levels under operating conditions,

(¢) Combustion chamber characteristics including single chamber

water flow tests, high altitude operating range, flame
stability limits, scale effect, etc,

(a) Suitability of aircraft - engine structural material,
seals and designs in view of high temperature and pre

pressures.
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a, Program Planning Reports.

The Contractor gg%f. submit for approval to the
Contracting Officer, Hgq, AMQfgi gﬁpd33§§%‘§§g report for the work called for
under ITEMS 1 and 24f. These reports shall include detailed test breaskdown 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.

ITEM 3. DATA

b. Monthly Progress Report A¢9/¢m¢%b/%H94 iZZ@V4¢44ﬁ/

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 contract. These progress reports will include a summary
of work performed, percentage of task accomplished, results obtained, problems
encountered, proposed sol to thezl oblems, fund expenditures, and other
pertgl gm%wm i ;”4 }‘g 30r reas of investigations listed in ITEM

ﬂ%ﬁ‘ s “Covered in each progress report. Progress
reports shall also include a list of persons visiting the Contractorf's facility,
and/or Contractor's persomnel visiting other agencies, in comnection with this
contract stating the places visited and subjects discussed,

494
c. Development Summary Report Y W%’ ;4,7"%#' Z. / e /

The Contractor shall fhrnlsh/twenty=f1ve (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 followings

(1) A clear statement of the problem.

(2) A summary 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 extent to which they will contri-
bute to the ultimate solution,

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

(7) Reccmmended agencies, facilities and work statements required
to implement new programs, g

(8) Estimates of time, effort and funds required, ﬁﬂﬂ§§4§%;¥LlL&/
Pttt . 237 [
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The Contractor shall f‘urniah,/twntyufive (25) copies of each—dimei—
tachetenl —pe=opbe— & final technical report shiegmbesmubmisésd on each major area
of investigation listed in ITEM 1,b, These reports shall be submitted individually
as soon &as completsd, but not later than 14 months after date of contract, Each
final technical report will include complete coverage of the applicable subject to

include, but not be limited tos

d, Final Technical Report

(1) A clear statement of the problem area investigated, including
its relationship to the function of the complete vehicle,

(2) A description of the method of aporoach to solution of the
prcblens involved,

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

(4) Deficiencies in existing information,
(5) Additional data required to resolve the remaining problemss

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

(7) Estimates of additional time, effort and funds required.
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s 7 me V—*-’fﬁ{_.
P T

N

/Q‘;fg; e Presentation of analytical studies will be in sufficient detail
and will contain sufficient explanation, e.g. definition of symbols, statement of
agsumptions, etc.,, to be comprehensible to a greduate engineer., Design studies
will be in sufficient detail to meet the same criteria, Presentation of calcu-
lated and test results will bs in the form of tables, charts, graphs, etc, most :
suitable for evaluation of the prianciples characteristics involved, Graphs (
presenting curves defined by calculated or test data will include the data which }

determined the curves., The NiCA Standard Atmosphere will be used as a2 bagis for
studlez and tests, Final presentaticn of results will employ, where possible, ]
symbo$, uvnits, and methods starcdard within the USAF, i.e, where differences /

exist, Canadian practice will be interpreted tq American practice for presenta- |
tion of results., The provisiorssf this Wv to the z2nalytical investiga- '
tiors, d cign studies, and wst’w 158ted” under ITELS 1 and  afc~ves.



4// o

/
£~ )

£ Project Review

The Contractor shall present a review of the project status teo
representatives of Hq WADC and other interested USAF organizations approved by
the USAF, at 3 months intervals during the course of this contract, Locations
and dateg for these presentations will be mutually established by the contract-
ing officer and the contractor, The purpose of the presentations will be to show
results accomplished, current status, direction of future effort and summaries of

major problems encountered,

Cl"snﬁc’!txon chaneed to UNCLASSIFIED by
Rlthority of: Hgq USAF (AFMDC-3E) z,d Ind
dated 8 July 1960 to basic letrer from WA
dated 17 June 1980, sihiect: Dawnzrading oé
U.S. Army (VZ-21V) A{POCAR Program to
Unclassifed, AFI3(502)37135.”

Sigrstzre 0?7 ﬁ)-@'[’f 4’(>’

Date /?‘ﬁfm//q@/

o



—— - g

,c"‘"' TS
: i AN S Air Foree-WPAFB-L-31 JAN 51 56¢
t (Banp’i:s'e;;) orm 70-13-2, ( NO' 89221
;i il i i PURCHASE REQUEST 1
* Submitted to: * Date of Initiation: & December ;154
Section 1.
ITEM | QUANTITY | UNIT | ONIT PRIicE |  DESCRIPTION OF SUPPLIES OR SERVICE TO BE PURCHASED UNIT PRICE | rorsr PRI

R ROE T e T ey
g )
!
L ]

195, gutkerity of: Mo USAT (4 FRibIg:
8 July 12:2 fn heyés Initor from

y & @atwi TRe e 14
(“saret Tocmmens) UGS 7 KA b

‘ Unecizesin ed, AFis( GL‘;"‘ g

P wr*nw-;m AR erm s e

' ". Boe 7RG "EE- !cution chepeed to UNCLAFRSIFIED ¥
Sovenany

B! Al
B i

Siizer: Déwnorading
U. 8. Ar"w (VZ2-2 4V AVRGCAR Fregsss

f sizusere Ce7 - . e @;\

: CI - : o i?“ \"0‘7‘ ATTACOETY TOR (I
: CL..‘..'.., IN' A\_l_ . o gm 5™ PR W;"LL BE CAN.- v )
= = .. 2-205-1 )
i Bttg/?~d~;f" [/‘?(
: A
;: TOTAL ESTIMATED COST EXP. ORD. NO. | ITEM NUMBER iPROP. CLASS| TOTAL ACTUAL COST
&, 3,990,973 PROJECT NO.  2p ) 9% ’ s
:  Section 2.
DELIVER TO: R
DESIRED DELIVERY SCHEDULE—MAXIMUM ACCEPTABLE EXTENSION OF DESIRED DELIVERY SCHEDULE. .. .Z. .. MONTHS
JAN FEB MAR MAY JUNE JULY AUG SEPT OoCT NOV 1
ns,m.é... 195 S ?-'W satenent of
F. 0. B. POINT POINT OF INSPECTION
Section 3.
REMARKS: (Reference Subject by number in space below and list all exhibits and attachments)
1. Recommended 2. So:t 3. Shouid Serial Number 4. G. F. P. 5. Tools, patterns, ete. © 6. Aunthority 7. gerll
y Source Sotfce Be Assigned to be loaned by Gov't. arks
2o 227, Ags Smmeds Lt huu.ﬂdm’ummuﬁ-m
: prasosal sl W AeVe ZFwr Opvate 105,
- T 5. Bo oot pEcaosel et e-chanladted wei §s owvniladle frem 39 eoatanetor ot
¥

% T™i2 ccotrasd te SO provide for mpelyticon]l Smvestigetiag Gesige #tudlss aud
ssaciectisting Weets to jstasuine prootiondility of stocexfl powpieed,

Section 4.

{ INITIATION: Upon due inquiry made it was APPROYED BY: (A)

found that the articles enumerated herson eeouid
met be procured from any other branch eof The
Gevernment without transfer of funds, er the im-
mediate meed eof these supplies er the remete-
ness of this Station from point ef sapply pre-

cludes their purchase from any ether branch ef
the Government. S8YMBOL DATE

-“f'l'-m-un- - vmﬂw 3

lN APPROVED BY: ©C) APPROVED BY:
R s, oromas, Wy, o

PHONE m SYMBOL : I SYMBOL DATE SYMBOL DATE

yomens

¥

allotment(s) :
i

%

The available balance of which is ]
sufficient to cover the cost tn am | i Actual cest approved for §...........
!

smount not to exceed

APPROVAL OF FUNDS: The supplies and services to be obtained by this imstrument are authorized by, are for the purpese set forth in and are chargeabi

B3 - 52
Sdef, visoal Bresee ® | "’
Sesgei & scoceis 8 T3v,, IR
|
|
BUDGET AND FISCAL OFFICER DATE | BUDGET AND FISCAL OFFICER DATE INITIATING ACTIVITY D
Section 5. = B
YENDOR'S NAME AND ADDRESS NOT ON UNAPPROVED | CONTRACT \
END A )RESS l” te) | NUMBER l )
== K /



. . 3 {“(;i\..»‘.: X
a SE’ERH}:E - 8 JAN 1955

CONFERENCE REFORT

1., A presentation on Froject 1794 was given to Br.{gidier General
H, E. Watson, ATI, and approximately 25 members of his staff on 30 December

s e

1954. The presentation was given by Major W. R. Sterhens, rroject Officer,
under 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 comments, 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. VICSB cooperation in the preparation of this

report was requested.

c. Closer laison between ATIC and WADC should be established to

provide mutually benifitial exchange of information,

4. £ fé'é Sy, 057

We Ro Stephens
Major, USAF
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AIR RISTARCH & DFVALOPHMENT COMMAND
P0ST OFFICE BOX 1395
BALTIMCRE 3, MARYLAND

AMTNDMENT TO TECHNICAL REQUIREMENT

AMENDMENT NC.1

17 January 1955

1777
e
1. Technical Requirement No. 54 dated 26 Cctober 1954 is
amended as follows:

a. Add to parzgraph III. 3.

"In this connection ther=z is a rsquirement
for rsducing the length of runway required
or even eliminatinz the need for runways
for certain applications." (Confidential)

b. +dd paragraph IV, 4. f.

"An integrated program is required to provide -
a verticel take-off vehicle. Aopronriate

contractors should be guided into the study

of important oroblem areas of jet control,

stability, and verformance." (Confidential)

2. Development olans will be revised in accordance with the
ebove informaticn, and will be forwarded to Headquarters ARDC,
Attsntion: RDTDPA, for approval. (Unclassified)

BY ORDAR COF TEZ CCM-ANDZR:

S Gl

DON R. CSTRANDZR

i e v B G \ Brigadier General, U3AF
OFFICIAL | wgypon [/ =pirector. of. Development
Colonel, USAF

Chief, Technical Programming Office
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