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changed page iii
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3.12-8, 3.17.4-1 through 3.17.4-3, changed
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Comp. 8-30-68
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OPERATION NO.

2F50-179-0721
2F51-184-0726
2F52-185-072%
2F53-194-0810
2F54-195-0811

2F55-196-0811
2F56-197-0815
2F57-188-0816
2F58-200-0817
2F59-204-0822
2F60-205-0822
2F61-206-0823

2F62-207-0824
2F63-212-0828
2F64-217-0831
2F65-222-0905
2F66-223-0905
2F67-224-0906

2F68-225-0907
2F69-226-0908

2F70-227-C908
2FT71-228-0911
2F72-231-0815
2FT73-232-0919
2F174-233-0920

2F75-234-0922

WORK ACCOMPLISHED

First field circuits with power control-mode.
Hover practice (IGE and OGE).

STOL and VTOL practice.

STOL flight in collective mode,

Short takeoffs and vertical landings over
runway.

Dynamic longitudinal stability tests.
Dynamic longitudinal stability tests.

Hover with landing gear cycling.

Landing gear rctraction at 80 knots.

Master governor checks and hover practice.
Master governor checks and VTOL practice.

Static longitudinal stability tests and landing gear
operation.

Static longitudinal stability tests.

Master governor checks and hover practice.
Master sovernor checks.

Master governor checks and hover practice.
Master governor checks and STOL circuits.

Long period static and dynamic longitudinal
stability tests.

Hover practice.

Transitions and high duct angle stability investiga-
tion,

Dynamic longitucdinal and lateral stability tests.
Static and dynamic stability tests.

Gearbox temperature checks.

Cowl temperature survey.

Dynamic lateral stability tests and temperature
survey.

Temperature survey and landing gear operation at
100 knots.
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2F76-235-0923
2F77-236-0926

2F78-237-0927

WORK ACCOMPLISHED

Airspeed calibration and temperature survey.

Landing gear operation, LORAS tests, and temp-~
erature tests.

Temperature survey with upper cowling ram scoop
incorporated.
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3.25.2.2 (1) OPERATING LIMITATIONS

The operating limits in Report No. 2127-931001N,

paragraphs 3.1.5.1 through 3.1.5.4 are in effect at the time of this report,

supplemented by the following additional limitations:

1. Maximum airplane gross weight, all modes of flight, 15,700 1b.

Reference A

2. Maximum pressure altitude 10,000 ft. Reference B
3. Maximum wind velocity 28 knots for vertical flight, 35 knots STOL

and conventional flight below 31° duct angle. Reference B

4, Maximum airspeed 160 knots pendineg installation of revised pitch

feel spring. Reference C

5. Propeller centerbody K strut alternating loads restricted to :2500 1b

for flight in "duct buzz' conditions to ensure infinite fatigue life of

component parts. Reference D

6. Engine, propeller, and flight controls shall not be moved or operated

s0 as to cause rapid or abrupt aircraft motions except as required

for Table 3 testing. Reference E

References

A.

MU aw

NO w 63-0118-ci Ser 141, 8 Aug 1866 L. Cummings
NAVAIRSYSCOMHQ 1215332, May 1966.

BAC E.O. No. 103775B

BAC IOM 360:67:602-1: WHB 2 June 1867
NAVAIRSYSCOMHQ TWX R172049Z July 1967

The above limitations are deemed to apply to operation in both the pitch

and power thrust control mode.
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In transition +1.5 g pull-ups were made at critical duct angles of 40°
and 27°. In conventional flight a 2.0 g pull-up was made at 0° and 130
knots. Symmetrical pushovers were made at 10°, 15° and 20° duct
angles to a target of 0.5 g and in fact values of 0.4 and 0.2 g were
realized. All the demonstrated test points were in build-up to final

demonstration structural demonstrations.

All tests in pitch thrust conlrol mode to date have been made with
the landing gear down and at low altitudes, between Niagara Falls Inter-
national Airport ground level (590 ft) and aprroximately 5.000 ft pressure-
altitude. All indicated airspeeds< pletted abrve 50 knots are from the

pitot-static source withcut position error ¢yrrections,

The above demrnnstrations in pileh ti.rust control mode within the ini-
tial flight envelope are considered tu conzlitute a asable current overall
demonstration envelope for contractor and Navy pilots consistent with the
current experience with the aircraft., No significant handling or control
problems are knowrn to exist which would further limnt test operations in

the pitch thrust controt mode,

v e i e < et b ——————— PO —
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Test operations in the reporting period 6 August 1967 through 30
Sept. 1967 have been mainly devoted to exploring the initial flight envelopes
in VTOL, transition and conventional {light modes with the thrust control
in the power control mode. Six flights made between 8 August and 17
August were made in the pitch thrust control mode, owing to the lack of a

usable master governor control unit.

All tests have been conducted at or near one C.G. position with test
weights averaging 15,000 lb: from around 14,000 1b for some hovering
tests, to up to 15,700 1b for some STOL and conventional-flight mode
tests. These loadings correspond to the unballasted aircraft loading
with the addition of two pilots and an instrumentation payload and sufficient

fuel to reach a target gross weight,

In VTOL-flight mnde no flight tests were made which extend the
forward and lateral airspeed data presented in Figure 1. Hovering flights
were made in winds up to 18 knots without undue difficulty in maintaining
height control during takeoff or landing. Tests in transition flight have
been made at all duct ungles from 90° to 0 with lixed operating point
tests being made at each 157 increment of duct angle. Transitions from
hovering to conventional flight and back have been made to develop pilot
proficiency in the power thrust control mode. Figure 5 summarizes data
points for tests {lown in the transition flight envelope. The incorporation
of stronger compenents in the propeller centerbody support structure has
permitted a wide range of level flight airspeeds to be explored at duct
angles above 457, than was reported previcusly. At all transition data
points flown, the propeller K struts alternating loads were found to bewithin

the infinite load limits.

No additional structural demonstrations have been made in this
latest reporting period, since it is believed that the data from the pitch
thrust control tests performed previously would be applicable to similar

maneuvers performed in the power thrust control mode.
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The landing gear has been retracted in flight at speeds up to 100 knots
but at present can not be satisfactorily retracted above 100 knots. No
significant trim changes are evident during cycling of the landing gear

up to 125 knots.

Tests have been made using a calibrated T-28 pacer aircraft to
evaluate total airspeed system corrections for the speed range 80 to 150
knots at duct angles between 30° and 0°. From preliminary evaluation
of test data the pilots airspeed indicator readout from the nose boom pitot-
static pressure source appears to read some 6% low. The LORAS airspeed
system has been modified to provide data readout up to 150 knots and the
pace calibration indicates it reads within + 1% from 80 to 150 knots using
a linear LORAS calibration based on ground tests performed belween 0
and 60 knots.

The above demonstrations in power thrust control mode within the
initial flight envelope are considered to contribute to a usable overall dem-
onstration envelope for contractor and Navy test pilots consistent with
current experience with the aircraft. When considered alongside the pre-
viously reported envelopes for operation in the pitch thrust control mode
an overall aircraft capability has been demonstrated which largely fills out
the initial flight envelopes, within the current Navy {light release limita-

tions.
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{(b) No high-speed or low-speed rolling pullout tests have been attempted
to date.
Steady sideslip maneuvers have been demonstrated as listed in Table
1. Tests involving continuous sideslip have been restricted to left sideslip
(left bank) as the fuselage gear boxes have overheated during prolonged
right sideslip (right bank) conditions. Subject to gearbox modifications
to control the gearbox temperature, it is believed that similar test data
and limits to operation should apply to both left and right sideslip as the
airplane is basically symmetrical left o right. The extreme sideslip
angles demonstrated to date have not reached the flight envelope per-
mitted values, but have been limited to approximately 20° bank angles, well
within available lateral and rudder control ranges.
TABLE 1
MAXIMUM DEMONSTRATED SIDESLIP ANGLES
Duct Angle Indicated Maximum
Flight Mode (Degs) Airspeed (knots) Sideslip (Degs)
Transiticn 32 85 16L
32 72 6L
30 77 10L
18 116 5L and R
17 119 8L
16 112 9R
15 120 8L and R
Transition 15 123 8L
Conventional 0 120 5L
2 126 10L
3 135 5L
Conventional 4 119 8L
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{b) No high-speed or low-speed rolling pullout tests have been attempted
to date.
Steady sideslip maneuvers have been demonstrated as listed in Table
1. Tests involving continuous sideslip have been restricted to left sideslip
(left bank) as the fuselage gear boxes have overheated during prolonged
right sideslip (right bank) conditions. Subject to gearbox modifications
to control the gearbox temperature, it is believed that similar test data
and limits to operation should apply to both left and right sideslip as the
airplane is basically symmetrical left o right. The extreme sideslip
angles demonstrated to date have not reached the iligni envelope per-
mitted values. but have been limited to approximately 20° bank angles, well
within available lateral and rudder control ranges.
TABLE 1
MAXIMUM DEMONSTRATED SIDESLIP ANGLES
Duct Angle Indicated Maximum
Flight Mode (Degs) Airspeed (knots) Sideslip (Degs)
Transition 32 85 16L
32 72 6L
30 717 10L
18 116 5L and R
17 119 8L
16 112 9R
15 120 8L and R
Transition 15 123 8L
Conventional 0 120 5L
2 126 10L
3 135 5L
Conventional 4 119 8L
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(c) Low-speed flight data points demonstrated in essentially steady

level flight through the transition and conventional flight range of duct
and angles are shown in Figure 2. Figure 4 shows the corresponding
values of maximum lift coefficient (CL) as a function of indicated air-

speed.

No obvious conventional stall characteristics are predicted for the
airplane, but the figure includes a predicted CL line base on a
maximum angle of attack of 20°. This value of angle of attack has
been used in place of a predicted stall boundary to generate flight
minimum airspeed boundaries for test planning purposes. The angles
of attack noted on the figure have been corrected from test data values
using preliminary angle-of-attack error curves. The maximum indi-
cated angles of attack recorded in flight vary between 18° and 15° de-
pending upon configuration. No airspeed position error corrections
have been made to the indicated airspeeds plotted, as adequate position

error corrections have not been established to date,
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These modifieations, and reducing the propeller speed in flight from

25350 to 2450 rpm have shown a consequent reduction in center body

vibration levels.

Propeller centerbody vertical vibration levels are currently moni-
tored to provide data to calculate the cumulative damage to centerbody
support struts. Periodic inspections have been defined based on time
accumulated at high vibration levels. Modifications have been incor-
porated to strengthen critical strut components, and subsequent flight
tests have shown that alternating loads in the K struts remain within the

loads set for infinite fatigue life.
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Report

ABSTRACT

Included herein is the initial submittal of the demonstration planning and

progress report as specified in paragraph 3.25.2.2 of MIL-D~-8708A (WEPS).

@

This report represents the latest planning for the demonstration of the
two X-22A aircraft as well as proof of design tests and submittal dates for

contract design data.

To keep submittal material up to date, additional and/or revised pages

shall be included at intervals not exceeding two months.
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1.0 INTRODUCTION
1.1 GENERAL

This Demonstration Plaming and Progress Report for the
X-22A VTOL Research Airplane will fulfill the requirements of
Military Specification MIL-D-8708A (WEPS) Addendum 32
paragraph 3.25.2.2. Bi-monthly revision of the report until both
airplanes are delivered will update the report to the latest
information concerning the planning for, and the performance of,

the flight demonstration program.

The bulk of this report shall follow the paragraphing of the
basic specification. Detailed descriptions of systems, equipmen
or other specific airplane information will be included under the
applicable demonstration specification paragraph along with the
demonstralion requirements, procedures and results, the details

bheing added as they become available.

Tables will be included which will provide ready access (o
information concerning status of tests scheduled or completed,
the applicable Bureau Number, test configuration and any speceial
remarks. Appendices will be employed to handle information of a
general nature or which does not conveniently fall under specific

paragraphs.

Items one through twelve called out in paragraph 3.25.2.2.
DEMONSTRATION PLANNING AND PROGRESS REPORT of
MIL.-ID-8708A will be inserted under that paragraph in this report
or the location of the information elsewhere in the report shall

be given.
Pages marked revised will have the revised information for
the data of the vevision identified by a sulid vertical Tine in the out-

board margin opposite the line in which the revision occurs.

vp
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12 GENERAL AIRPLANE DESCRIPTION

1.2.1 GENERAL ARRANGEMENT

The X-22A is a dual tandem configuration equipped with four
rotatable ducted propeliers driven by four T58-GE-8 turboshaft
engines. The diameter of each propeller is 84 inches. Standard
aircraft characteristics are presented in paragraph 1.2.8. The
general arrangement drawing is given in paragraph 1.2.9. Multi-
engine reliability for all mcdes of flight is provided through a
common power transmission shaft to which the engines aic coupled
through overriding clutches. The power transmission system
prevents the occurrence of asymmelrical propeller forces when
operating on fewer than four engines or in the event of engine

failure.

Alrceraft span is 39.2 feet, the iength is 36.3 feet, and the
height is 16.3 feet. Weight emptly is 10,635 pounds. Design gross
weight is 14,364 pounds and maximum STO gross weight is 17,237
pounds. The fuel capacity is 500 gallons of JP-5 fuel which is

conlained in a single cell close Lo the aireraft center of gravity.

Total forward lifting surface arca is 155 square feet, com-
prising the ferward ducts, elevons, and fuselage carrythrough.

Aft lifting surface arca is 253 square feet.

The vertical fin is «a directional stabilizing surface with an

area of 68.5 square teet

The cabin compartment is 5.5 feet wide, 4.3 feet high, and
i5.5 feet long. The cabin is designed to carry 1200 pounds of
payload consisting of passengers, cargo, instrumentation or com-
binations thercof. Cabin space is available for six passengers,

seat mounting piovisions oinly are provided,




Model

Daote

BELL AEROSYSTEMNMS coOMian 3
e e e i e e o | Page e

21 January 1964

Report _.ZLMZML—_

Feorm (145 Rev, 1244

123

3

PROPULSION SYSTEM

Four T58-GE -8 turboshaft engines power the X-22A air-
plane. The engines are in dual nacelle pods either side of the
fuselage in the aft wing. Military rating of these engines is 1250

shaft horsepower at sea level standard cenditions.

Engine power is fed directly into an aft cross-shaft through
cverrunning clutches and bevel gear reducticn gearboxes. The
power is delivered to shafling which drives all propellers in
synchronism. An accesscry egearbox located on the aft transverse
shaft provides mechanical pcwer for hydraulic, electrical,

lubrication and cquipment cccling systems.

The fuel system utilizves a {ank located near the aireraft
center of gravily. Fuel is drawn (rom a single sump to the
engines by suction A boost pump is provided to meet maximum

altitude and speed mission requirements.
1

An eleetrie starter is provided on cach engine. Normally,
engine starting will be accemplished by means of a ground cart.
A limited number of ground starts and air restarts may he

accomplished with the aircrafl buttery.
FLIGHT CONTROL SYSTEM

The flight contrcd forces are realized al the ducts through
ihe use of thrust modulaticn cblained by sclective propeller pitch
change of the four propellers and the use of elevons in the pro-
peller slipstream  These centrals are integrated for modes of
flight from vertical tc level to achieve the correct direction and
amount of control. Altitude centrot in vertical flight is normaily
achieved by power lever centrcl in the engine power control mode.
A colleevive piteh sticl is supplied tor this control fer certain Lest

phases in which engive speed control is used.

“P
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The propeller pitch and the elevon controls are operated by
dual hydraulic power systems. The pilot's flight controls consist
ol a conventional stick and rudder pedals, plus a removable

collective pitch stick.

During transition, when the duct units are at angular locationq

between those used for hover and those for level [light, the control
stick and pedals produce mixed propeller pitch and elevon de-

flections in prepertions geverned by duct position.

Through inputs te the nermal flight controls Stability

Augmentation is provided

A variable stability contrel system is provided. Its purpoesc
is to provide the capability to evaluate a wide range of handling
gualities in erder te investigate cptimum and minimum handling
qualities for V/STOL aircraft and to eventaully simulale other

V/STOL airerait.
ELECTRICAL SYSTEM

The electrical system in the X-224A is used lo power coum-
municatien and navigation cquipment, instruments, flight controls,

propulsion, lighting, and (light instrumentation systems.

The propulsicn system supplies input power to the accessory
drive gearbox which pewers cne hydraulic constant speed drive
and one direct drive unit. A ¢luteh is provided in the aceessory
gearbox for the generater pewer takeoff. This clutch shifts the
gear ratic lor this pad and provides a usable inputl speed [or the

constant speed drive during ground idling operations

P
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Electrical power is furnished by the following:
(1) 20 kva, a-c generator
(1) 10 kva, a-c generalor
(2) 200 ampere transformer rectifiers to provide d-c power
(1) 30 ampere-hour, 24 volt silver-zinc battery
1.2.5 ELECTRONIC SYSTEM
The electronic system is an integrated design providing the
necessary elements required for the functions of communication,
navigation and identification.
The follewing units are included-
(1) Interphone system - AN/AIC-14/Intercom
(1) Radic communications set - AN/ARC 51
(1)  Automatic directicn finder - Collins Radio DIF-203
(1) Tacan radic set - ANJARN - 52 (V)
(1) Compass system - MA-1
(1) Radar altimeter - Minneapolis Honeywell YG T09/A1
The three station AN/AIC-14 interphone system has controls
which are installed on the right and left side consoles for use by
the piiot and copilot | respectively.  An additional inte rphone
station is installed cpprsile the side entrance door in the cabin.
Voice cemmunications for the pilot and copilot are provided
by an AN/JARC 51 UHF radio sel  Channel selection facilities are
installed on the center console. The set operates in the frequency
range of 225 tc 399 me
126 HYDRAULIC SYSTEM
Two hydraulic systems are provided for {light control and
utility functions. desjenated primary and secondary. Each is

4
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separate and self-contained, and consists of a hydraulic pump,
reservoir, filters, valves, and lines. The pumps are driven {rom
the accessory gearbox Each system is provided with ground
test connections from which all hvdraulically actuated items can

be operated.

All flight contrel actuated items are powered by dual or
tandem systems. Bcth the primary and secondary systems
(operating in parallel), supply power for propeller pitch control,
duct rotation, eleven conltral and astability angmentation systems.
The secondary system also supplies power for the variable

stability system and landing gear, extension and retraction.

Provisions are made for emergency operation as required
for the actualed ilems. The clevon actuators, duct rotation
mechanism, propeller pitch control, and (light control damper
actuators are supplied with power from the two hydraulic systems
and have four-engine drive capabilily on hoth systems. Landing
gear emergency extension is by means of pneumalic power. Brake

aperation is provided by @ master cylinder and reservoir system.
INSTRUMENTATION

Flight test instrumentation to document the demonstration
program will be installed during manulacture of the two X-224.
aircraft,

Airborne magnetic tape will be the basic recording device
for data acquisition. a 50 channel oscillograph will be used for the
variable stability program

A central pateh hoard system will he provided for parameter
selection

BAC rveport N 2127-936001 Demonstration Instrumentation

Report details the instrumentation system.
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separate and self-contained, and consists of a hydraulic pump,
reservoir, filters, valves, and lines. The pumps are driven from
the accessory gearbox Each system is provided with ground
test cennections from which all hydraulically actuated items can

be operated.

All flight contrcel actuated items are powered by dual or
tandem systems. Bcth the primary and secondary systems
(operating in parallel), supply power for propeller pitch control,
duct rotation, cleven contrel, and stability augmentation systems.
The sccondary system also supplies power for the variable

stability system and landing gear, extension and retraction.

Provisions are made for emergency operation as required
[or the actuated items. The elevon actuators, duct rotation
moechanism, propeller piteh control, and (light control damper
actuators are supplied with power from the two hydraulic systems
and have four-engine drive capability on both systems.  Landing
gear emergeney extension is by means ¢f pneumatic power. Brake

operation is provided by a master eylinder and reservoir system
INSTRUMENTATION
Flight test instrumentation to document the demonstration

program will be installed during manufacture of the two X-224.

aireraft.

Airborne magnetic tape will be the basic recording device
for data acquisition. a 50 channel oscillograph will be used for the

variable stability pregram

A central pateh board system will be provided for parameter

selection

BAC report Noo 2127 2936001 Demonstratien Instrumentation

Report details the instrumentation system.
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1.2.8 STANDARE AIRCRAFT CI
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Form (343 Rev. 1244

Model X -22A SEIRAFISEITINT NI  bage 17
Date 21 January 1964 Report 2127-931001
2.0 APPLICABLE DOCUMENTS

Testing and demcnstraticn cf the X-22A VTOL Research

Aircraft is governed by the icllcwing specifications and documents:

(a)

(1)

SD-550-1 detail specification for Model X-22A VTOL
Research Aircraft, control document for SD-24J general
specificaticn for design and construction of aircraft
weapons systems, Volume I, Fixed Wing.

Addendum N¢ 162 centract engineering data and test
requirements {or Model X-22A VTOL Research Aircraft,
control decument for MIL-D-8706A (WEPS) data and
tests, engineering: contract requirements.

Addendum No 32 demonstration requirements for
Model X-22A (Tri-Sevvice Research VTOL) airceralt,
control deeument for MIL-D-8708 (WEPS) demon-
stration requirements for airplanes.  Applicable
paragraphs {rom (c¢)

344 Powerplant Survey
3441 Propeller Vibration Survey
3.4 4.2 Jet Engine Vibration survey
3.4.4.3 Powerplant Installation Survey

3444 Compressor inlet furbine outlet
survey

3.12 Structural Demonstration
Tables 1 and I1

31286 Vibration and Flulter
3.13 Acrcdynamic Demonstration

3132 Flying Qualitics Table 11T

3134 Performance

3135 Drag

3.15 Powerplant Demonstration
311 Equipment Demonstration
3.18 Electrical Demonstration
3.19 Avionics Demonstration

3 19.2.2 Variable Stabilily Demonstration

43
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21 January 1964

2127-931001

Report

Form i) Hev, 1244

3.0

TEST PLAN

Testing will be done at the Bell Aerosystems facility atl
Niagara Falls Airport and at the Naval Air Test Center at

Patuxent River.

The enclosed {light test pian shows the basic design,

fabrication and test schedule of the two aircraft.

Aircraft No. 1 will be used primarily for VTOL flying

qualities and for structural demonstrations,

Aircraft No. 2 will demonstrate conventional and transition
flying qualities as well as avionics, variable stability, electrical

and equipment specification compliance.

The following is a complete breakdown of the [light test

program by test name or specification numbor.

Item 3.25.2.2 (3) presents the schedule for accomplishing
these tests,
AIRCRAFT NO. 1 TEST PLANS

The follewing 's a breakdown which lisls the major sub-
headings shown in Item 3.25.2.2.(3) plus all the tests and demon-

stration that are included under these subheadings by demon-

stration specification and paragraph number,

Ground Tesats Specification Paragraph

Preliminary Checks

Weight and Balance

Electrical System

Hydraulic System
Vibration

Duct Rotation
Vihration

Pneumatic System

44




Modei X—ZZ_A B3t Ll AP WNOYWS Y =1 N g Puge ‘————12._ -1
Date 21 January 1964 Repors _2127-931001
Ground Tests Specification Paragraph
Fire Detection System
Intercom
Flight Control Checks
Vibration
Landing Gear Checks
Fuel System Checks
Engine Checks
Propeller Vibration Checks
Dev. and Demo. Tesis MIL-D-87084A, 3.12.6
Ground Vibration Tests ML, ~A-8870. 4.6
Ground Test Demonstration
Propulsion Demo. ‘Tests MIL-D-8T084A, 3.4.4
Prop. Vib. Survey MIL-D-8708A, 3.4.4.1
Jet Engine Vib. Survey MIL-D-8T708A, 3.4.4.2
Powerplant Install, Temp. MIL-D-8T08A, 3.4.4.3
Comip. Inlet & Turbine
Outlet Survey MIL-D-8T08A, 3.4.4.4
Engine Ground Test MIL.-D-8TO08A, 3.15.5
Cockpit & Cabin Coud. MII-D-8T08A, 3.17.2
Temp. & Vib, Elect. Comp. MIL-~-D-8708A, 3.19.13
Systems Demo, Tesls
Fire Detection MIL-D-8T08A, 3.17.3
Hyd. & Pneu. System MIL-D-8T08A, 3.17.4
Ext. Mov. Equip. MIL-D-8708A, 3.17.6
Ret. & Ext. Land. Gear MIL-D-87084A, 3.17.7.1
Brakes MIL-D-8708A,  3.17.7.0
Carry & Hand. MIL-D-8708A, 3.17.8.2
Anchor & Towing MIL-D-8708A, 3.17.8.3
Parachute MIL-D-8708A, 3.17.03
Escape Hatches MIL-D-8708A, 3.17.14
Personnel Equip. MIL-D-8708A, 3.17.156
Avionics Demo. Ground MIL-D-8708A, 3.19.1
Intercomm. MIL-D-8T708A, 3.19.1.2
Communication MIL-D-8T708A, 3.19.1.7
Antenna Checks MIL-D-8708A, 3.19.1.4
o Interference MIL-D-87084, 3.19.1.1
3 Radar Aliimeter MIL-D-8708A,
ﬁ Navigation MIL-D-8708A, 3.19.1.5
&
8

-8
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Modol __ X =224 DU NEROEIETE Y bage 20
Date 21 January 1964 Report __2.*!_.%?:9._3..‘_09*___.,1 ——
Ground Tests Specification Paragraph
Electrical Demo. MIL-D-8T08A, 3.18
Performance MIL-D-8708A, 3.18.2
Tecmperature MIL-D-8708A, 3.18.2.1
Prime Mover Cap. MIL-D-8708A, 3.18.2.2
Power MIL-D-8708A, 3.18.2.3
Emerg. Power MIL-D-8708A, 3.18.2.4
Protective Circuit MIL-D-8T7084, 3.18.2.5
Lighting MIL-D-8T08A, 3.18.2.6
Flight Tests
Development and Demo. Flight Test (VTOL)
Flight Vibration Tests MIL-H-8501A, 3.7.1
Performance Tests MIL-D~8708A, 3.13.4
Flying Qualilies (Tuable 11I) MIL-D-8T08A, 3.13.2
Powerplant Survey MIL-D-8708A, 3.4.4
Propeller Vib. Survey MIL-I>-8T08A, 3.4.4.1
Jet Engine Vib, Survey MIL-D-8T08A, 3.4.4.2
Powerplant Install. Survey MITL-1I-8TO8A, 3.14.4.3
Comp. Inlet & Turbine
Outlet Survey MIL-D-8T084A, 3.4.4.4
Load Survey
Flight Vibration Tests MIL-D-BT08A, 4.9.1
Flight Fluller Tests MIL-D-8T708A, 4.9.2
Landings - Table 1 MIL-D-8T08A, J.12.2
Dives and Pullouts - Table 11 MIL-DD-8708A, 3.12.4
80 Percent Struclural Demo,
Landings - Table I MIL-D-8T08A, 3.12.2
Dives and Pullouts - Table 11 MIL-D-8708A, 3.12.4
100 Percent Structural Demo.
Landings - Table [ MIL-D 87084, 3.12.2
Dives and Pullouts - Table II MIL-D-8T08A, 3.12.4
Structural Demo at NATC
Landings - Table 1 MIL-D-8T708A, 3.12.2
Dives and Pullouts - Table II MIL-D-87084A, 3.12.4
Operating Flight Envelope MIL-D-87084A, 3.13.2.1
Max. Per Speed Envelape MIL-D-8708A, 3.13.2.2
Performance Tests MIL-D-8708A, 3.13.4
Drag Measurements MIT.-D-8708A, J.13.5
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21

Modsl X—22A H"‘l lh -\7' (B3 V‘A\ T«l :.\.\H- Y Page
Dote 21 January 1964 iRapm' 2127-931001
3.2 AIRCRAFT NO. 2 TEST PLANS
Guround Test Specification Paragraph
Preliminary Checks
Weight and Balance
Klectrical System
Hydraulic System
Pneumatic System
Fire Detection System
Fire Extinguishing System
ntercomm.
Duct Rotation Check
Flight Control Check
Fuel System Funet. Check
Engine Checks
125 Hour Tie-Down Tesis MIL-T-8679, 3.6.4
Prep. A/C No. 2 for Flight
Inspection
Hydraulic Checks
Pneumatic Checks
Inlectrical Checks
Avionics Checlis
Fuel System
Engine Checks
Taxi & Ground Hand. Checks
Flight Tests
Dev. & Demo. Flight Tests (Conv.)
Flying Qualities - Table II1 MIL-D-8T708A, 3.13.2
Powerplant Survey MIL. D 8708A, 3.4.4
Avionics Flight Test MIL-~D-8708A, 3.19
Interference MIL-D-87084, 3.19.1.1
Intercomm. MIL-D-87084A, 3.19.1.2
Temp. & Vibration MIL-D-87084A, 3.19.1.3
Antenna Pattern MIL-D-8708A, 3.19.1.4
Navigation Equipment MIL-D.8708A, 3.19.1.5
Identification Equip. MIL-D-8708A, 3.19.1.6
Communication Equip. MIL-D-8708A, 3.19.1.7
Radar Altimeter MIL-D-8708A, 3.19.1.8
Indicating Equip. MIL-D-8708A, 3.19.1.12

“p
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Model X-22A BE}I\. ‘\-ET?S.T?:%N.‘S;(..-:)::r.‘.-‘\,\. Pags 22
Date 21 January 1964 Report _2127-931001
Flight Tes:s Specification Paragraph
Dev. & Demo. Flight Tests ~ (Transition)

Flying Qualities, Table III MIL-D-87084, 3.13.2

Electrical Demo. MIL-D-8T084A, 3.18
Performance MIL-D-87084, 3.18.2
Temperature MIL-D-8T7084A, 3.18.2.1
Prime Mover Cap. MIL-D-87084, 3.18.2.2
Power MIL-D-8708A, 3.18.2.3
Emergency Power MIL-D-8708A, 3.18.2.4
Protection MIL-D-8708A, 3.18.2.5
Lighting MIL-D-8708A, 3.18.2.6

Equipment Demo Flight Tests  MIL-D-8708A, 3.11
Contamination MIL-D-8708A, 3.17.2.1
Non-Press, Aircraft MIL-D-8T084, 3.17.2.3
Acoustical Noise Levcel MIL-D-8T708A, 3.17.2.6
Fire Detectling System MIL-D-8T08A4, 3.17.3
Hyd. & Pneu. System MIL-D-87084, 3.17.4
Hyd. & Pneu. Ext, Pwr.Conn MIL-I>-8708A, 3.17.4.1
Ext. Movable Equip. MIL-D-8708A, 3.17.6
Land. Gear Exi. & Ret, MIL.-D-8T08A, 3.17.7.1
Brikes MIL-D-8708A,  3.17.7.3
Carry & Hand. MIL-D-87084, 3.17.8.2
Anchoring & Towing MIL-D-8708A, 3.17.8.3
Parachute Sur.lquip.Assem MIL-D-§7084A, 3.17.13
Escape Halches MIL-D-8T08A, 3.17.14
Anli-Fogging & Rain Rem. MIL-D-8T08A, 3.17.16

Powerplant Demo. MIL-D-8708A, 3.15
Engine Power Output Tests MIL-D-8708A, 3.15.2
Military Power Runs MIL-D-8T08A, 3.15.3
Propeller Operation MIL-D-8708A, 3.15.4
Starting Characteristics MIL-D-8708A, 3.156.5.1
Steady State Char. MIL-D-8T08A, 3.15.5.2
Noise Level Meas MIL-D-8708A, 3.15.5.4
Constant Mach, No Climbs MIL,-D-8708A, 3.15.8.1
Altitude Idle Schedule MIL-D-8T708A, 3.15.6.2
Accel & Decel. MIL-D-8T708A, 3.15.7.1
Emeirgency Protection MIL- 1287084, 3.15.7.2
Anti-Ieing MIL-D-8708A,  3.15.7.6
Air Starts MIL-D-8708A, 3.15.10
Fuel Dumping MIL-D-87084A, 3.15.11
Fuel Venting MIL-D-8708A, 3.15.12(1-5)

-9
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Date 21 January 1964 Report 2127-931001
Flight Tests Specification Paragraph

Dev. & Demo. Var. Stab
Calibration
Open Loop
Closed Loop
Demonstration

STATIC TEST ARTICLE

Ejection Seat Tests

MIL-D-8708A, 3.19.2.2

MIL-D-87984A, 3.4.3

4




Addendum No. 32

DEPARTMENT OF THE HAVY
to MIL-D-8708A(WEPS) BUREA 37 HAVAL WEAPONS

VABOINETON 35, & &

3.25.2.2.(1)
DEMONSTRATION REQUIREMERTS

FOR
MODEL X~-22A (TRI~SERVICE RESEARCH VICL) AIRCRAFT

APPROVED L.S5. Chambers L
Captain, USN By dirsction
DATE 31 August 1962 L

24
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Addendum No 32
to MIL~D-8708A(Wep)

2.1

2,1.1

2.1.2

2.2

3.1

3.1.1

3.1.h.1

3.1.5

SCOPE

SCOPE. - Applicable.

CORRETATIVE PROVISIONS. ~ Applicable.

PURPOSE OF DEMONSTRATION., =~ Applicable.

DURATION OF DEMONSTRATION. - Applicable.

APPLICABLE DOCUMENTS

EFFECTIVITY DATE OF DOCUMENTS. = Applicable.

SPECIFICATIONS AND STANDARDS. - Appliceble and add MYL-H-85014,
dated 5 November, 1962, "Generaul Requirements for Helicopter
Flying and Ground Handling gualities" as modified for the VTOL
Regsearch Ajrcraft.

PUBLICATIONS. - Applicable,

OTHER DOCUMENTS. - Applicable.

REQUIREMENTS

GENERAL

LOCATION KOR TESTS. - Applicable except delete Items (1), (2),
(3) and substitute; (1) "Dives and pull~outs and performsnce
ruarantees ghall be performed nt the Naval Air Test (enter

{ NATESTCEN)"

I'ST AUTHORITY. =~ Applicable.

ATRPLANE CONFIGURATION FOR DEMONSTRATION TESTS. - Applicable,
except in last sentence delete '"bulld-up" and substitute
"developmental flight".

APPROVAL, QUALIFICATIONS, AND INSTRUCTIONS FOR CONTRACTCR' S
PIIOTS, - Applieable.

FLIGHT EQUIPMENT FOR CONTRACTOR'S TEST PILOTS. - Applicable.

FELEASE FOR FLIGHT AND OPERATING LIDMITS, - Applicable except

delete (1) and substitute "STOL, VIOL, and hovering are suthori-

zed (but not carrier or simulasted carrier landing; tnogd,".
Add to (2) (b): "in the STOL configurstion and an angle Of bank
of 30° shall not be exceeded in the VIOL configuration.”

Add to 3.1.5 as follows:
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3n105

3.1.5.1
3.1.5.2
3.1.6
3.1.7
3.1.7.1
3.1.7.2
3.1.7.3
2.1.8
3.1.9
3.2
3.2.1
3.2.1.1

3.2.1.2

3.3

{cont)

"The cognizant BUWEPSREP nmay release the aircraft for formal
structural demonstration tests at NATC following the confer-
ence required by 3.2.1.2 provided that all pertinent factors
have been rescived, all contractual prerequisites have been
complied with, and that the development flight tests of 3.12.1.6
have been satlsfactorily completed and the data therefrom have

been cubmitted to BUWEPS and NATC,"

OFERATTNG TLIMITS FOR CONTRACPOR'S PITOTS. - Applicable.
OPERATING LIMITS FOR NAVY PLLOCS. - Applicable.

ANTI-SPIN DEVICE. - Noi Requised.

FLIGHT MONITORING

MOVING PICTURE COVIMAGIL o0 oo en

TRIFMRITRTING COVERAGE, - wenudand,

CHASE ATRCRAFT. -~ Reaquired.

ATRCRAT'T CHANGIN AND ADJDSARNTS, - Requlred.

FLIGHL PLAN RELEASE, - Requlivd,

REQUIREMEN'TS FRIOR TO 1IRGT Fiaghr. - Regquiped,

INSTRUMENTATTON AND TEST PLANNING CONERENCES, - Required.
CRUISE CONTROL 1ESTS PLANNING CONFERENCES. - Required.
STRUCTURAL DEMONSURATLON PLANN.NG CONFRRENCE, - At least four
weeks prior to arcival al NATC of the alrplene for the struc-
tural demonstraticon tests ot 3.12, representatives of the con-
tractor shall coufer with NATC personnel for the puvrpose of
reaching agreement relative to the detalls of the alrcraft
conflguration and the teet procedures to be used in the struc-
tural demonstratlon. 'The results of this conference shall be
configured by submittol by NATC to BUWEPS of & summary approved
by responsible representatives of' NATC and the contractor. A
summary of' thoge ractors atrecting the structursl demonstrutlion
which require resolution by BUWEPS shall be forwarded to BUWEFD

and the cognlzant BUWEPSKEP with the conference summary.

NAVY PRELIMINARY FVATDATTON

“P
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3.3.1 GENERAL. -~ Applicable,

2.3.2 PURPOSE. =~ Applicable,

3.3.3 CONTRACTOR'S RESPONSIBILITY. - Required.

3.b REQUIREMENT'S PRIOR TO EVAIUATION, - Required,
3.h4.1 PRE~EVALUATION ENGINEERING DATA. - Required.
3.4.2 EQUIPMENT TESTS. - Required.

3.4.3 EMERGENCY ESCAPE SYSTEM. - Required.

3.b.b POWER PLANT SURVEY., ~ Applicablie.

34001 PROPELLER VIBRATION SURVEY., - Required.

3. b b2 JET ENGINE VIBRATION SURVEY. -~ Required.
3.4.4.3 POWER PLANT INSTALLATION TEMPERATURE SURVEY. - Required and

3.1.10.3 of MIL~T-8679 is applicable.

3. bk COMPRESSOR INLET AND TURBINE OUTLET SURVEY. - Required except
delete third sentence and substitute, "These surveys shall be
made for the takeoff, power approach, maximm ysw to right and
to left, near stall, hover In ground effect, hover out of ground
effeet, transition, to forward flight, and level flight condl-
tions for aircraft trom hover to Vygy,"

3.4.5 ARMAMENT. - Not applicable.

3.4.6 PHOTOGRAPHIC., - Not applicable.

3.4.7 INSPECTION. - Required.

3.4.,8 PRE~EVALUATTON CONFERENCE, - Required.

3.5 PHASE I, Navy Preliminary kvaluation

3.5.1 SCOPE OF EVATUATION, PHASE I. - Required except add "VTOL and

Transition" to applicable sections of items (2) and (3), and
delete items (2e), (21), (3b), {4} and (5). In addition delete
(2) (v) and substitute: “Takeoff and landing characteriscs in-
cluding hovering, sideward and rearvard flight, traensition end
climb out characteristics.”

3.5.2 FIYING QUALITIES TESTS
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3.5.2.1
(1)

(13)

3.5.3
3.6
3.6.1
3.6.2
3.6.2.1
3.6.3
3.6.3.1
3.7
3.7.1

3.7.2

3.7.3
3.7

3.8
3.8.1

Phase I. - Required except modify as follows:

Delete and substitute: 'Take-offs, hover, transitions, and
landings in accordance with the procedures of tests (a), (c),
and (d) of Table 3.

(&), (6) and (10) not spplicmble,

Add new subparagraphs (12) and (13) as follows:

Power off landings in accordance with the procedures of test
(r) of Table 3.

Power control system tests in asccordance with the procedures
of test (p) of Table 3.

REQUIRED FLIGHT ENVELOPES. - Required,

FHASE IT AND SUBSEQUENT PHASES; NAVY PRELTMINARY EVALUATION
SCOPE OF EVALUATION. - Applicable.

FLYING QUALITTES TESTS

FHASE IT AND SUBSEQUENT FHASES., - Required.

REQUIRED FLIGHI ENVELOFE

PHASE IX. = Required.

FINAL PHASE, NAVY PRELIMINARY EVAIUATION

SCOPE(OF)‘ EVALUATION FINAL PHASE. =~ Required except delete
Ttem (3).

FLYING QUALITIES TESTS, FINAL PHASE. - Requied, except delate
last sentence.

REQUIRED FLIGHT ENVELOPE, FINAL PHASE. «~ Required.

OTHER TESTS, FINAL PHASE. - Required, except delete and sub-
stitute: "In addition, prior to the final phase of the evalus-
tion the applicable equipment demonstrations of 3.17 skall have
been performed by the contractor.

REQUIREMENTS FRIOR TO GOVERNMENT TESTS AND EVALUATION

GENERAT.
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3.8.1.1

3.8.2.1

3.8.2,2 -

1,8.2.3
3.8.2.h
3.8.2.5
3.8.2.6
3.8.2.7
3.9
3.10

3.10.1
3.10.2
3.11
3.12

3.12.1
3.12.1.,1
3.12.1.2

CONFIGURATION OF AIRPLANE. - Required.

STRUCTURAL LABORATORY TESTS. ~ Requi.ed.

FIEID L&NDING TESTS. =~ Required.

CARRIER SUITARILITY TESTS, - Not required.

REQUIREMENTS PRICR TO BIS TRIALS INITIAL TRIALS PHASE. - BIS
Trials, Initial Trials FPhase - not applicable, however structual
flight tests of 3.8.2.1 are required ag indicated.

STRUCTURAL FLIGHT TESTS. - Required except in the first sen-
tence delete 3.12,5 and 3.12.5.1. Also, delete "build~-up tests”
in the laat sentence and substitute “developmental flight tests'.
PRELIMINARY SPIN TESTS. ~ Not required.

FLYING QUALTTIES. -~ Required.

EQUIPMENT., - Required.

PERFORMANCI:, = Required.

HYDRODYNAMIC TESTS. = Not rcquired.

WEAPONS SYSTEM. - Required.

REQUIREMENTS PRIOR TO BIS NUCLFAR WEAPON TRIAIS. - Not applicablce.

REQUIREMENTS PRIOR TO FIRST DELIVERIES TCQ OPERATIONAL TEST AND
EVALUATION FORCE (OPTEVFOR). =~ Not applicable.

FLIGHT MANUALS, -~ Required.
SPINS, ~ Not applicable.
REQUIREMENTS PRIOR TO CONTINUED FLEET DELIVERIES. - Not rcquired.

STRUCTURAL TFMONSTRATION TESTS. - The tests shall be performed
in the cruise configuration, unless otherwlse specified.

GENERAT,,

ALTERNATIVE GROSS WEIGHT. = Required.

ENGINE OPERATION DURING DIVES AND PULI~OUTS. - Delete and add
"Mves and pull-outs shall be performed with st lemst normal

rated power (or thrust) and RPM of the power plants except 8s
specified otherwise in 3.12.4.

"
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3.12.1.3

3.12.1. 1
3.12.1.5
3.12,1.6

3.12.1.7

3.12.2

OPERATION OF APPURTENANCES. ~ During developmentel flights at
the contractor's plant,appurtenances which can be put into
continucus motion, which can be extended or rotated to dlffer-
ent positions (such as rotation of ducted propellers), or
which can be suddenly extended and suddenly retracted (such as
landing geers), shall be operated sufficiently to determine,
by a comblnation of test data and calculations, the effects on
airplane loads sud motlons up to the V~n limits required for
structural design of the particular item. This determination
shall be discussed fully in the Demonstration-Plamning and Pro-
gress Report information required by 3.25.2.2(11) after which
BUWEPS will select the positions end/or motions of appurten-
ances required for the dives and pull-outs if such positions
and/or motions are not specified in Table 2.

TRIM FOR DIVES AND PULI~OUTS. - Required.
MAXTMUM CONTROL DISPLACEMENTS. = Required.

GRADUAL APPROACH TO CRITICAL LIMITS. - Development Flight
Tegting.- Delete present text and substitute: A1l of

the combinations of aliplane gross welght, configuration, center-
of-gravity position, altitude, speed, Mach number, load factor,
and cockplt control movement required to be demonstrated during
the land~plene landings end dives and pull-outs specifiecd to be
performed at NATC, shall be attained during the contractor's
development flights at the contractor's flight test facility
prior to releape of the airplane for structural demonstration
tests at NATC. During these flights, in preparation for the
formal demonstration tests of 3.12.2 and 3.12.k4, structural
loads or stresses in probably critical asress of the airframe
shall be monitored to insure that the specified limit strength
is adequate for the tests; critical limits shall be approached
gradually in safe increments as approved by the cognizant test
asuthority; the vibration tests of 4.9.1(h) of MIL~A-B870(ASG)
shall be performed; snd, if determined necessary by the perti-
nent provisions of MIL~A-8870(ASG), the flutter tests of 4.9.2
of MIT1~A-8870(ASG) shell be performed. These data shall be pre~
sented and discussed fully in the Demonstration Data Report
information required by 3.25.2.5.

OPERATION OF PILOT -~ OVERRIDING FLIGHT CONTROL SYSTEMS. -~ Re-
quired.

LANDPLANE LANDINGS., - Required except revise text to read:

"Me landings specified in Tsble I shall be performed conven-
tionally and vertically. 'These landings shall be performed
once to the sinking speeds specified in columm 5 of Teble I

or, alternatively, 12 times to 80 percent of the sinking speeds
specified.”
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+0 MIL~D-8708A(Weps)

3.12.2
3.12.3
3.12.0
€8] (2)
u Vertical
Jump
Takeof f
v Rolling

(cont)

In Table I for teat e, change colums 3 and 5 to read; "Land-
plane design gross weight" and "Maximm sinking speed for which
design strength exists.”

SEAPIANE TAKEOFF AND LANDINGS. - Not applicable.

DIVES AND PULI~OUTS WITH STORES ¥OR PRIMARY MISSION. - Required
except for the following text cnanges: In Ttem (c), delete

"for which the specified speed corresponds to the Mach number of
0.75 or gresater." Delete vests e, n, 0, p, &ud t in Table IT.
Add: Test r shall be performed in the landing configuration
at maximm design speed for that configurstion, in the transi-
tion configuration at a speed midway between the maximm landing
configuration speed and the minimm cruise configuration speed,
and in the cruise configuration at a speed not lower than the
meximm EAS for Vip as specified in MI1~A-B860. The required
load factor for test r shall be n, for each specified configura-
tion".

"Tests t, and h shall be rcpeated in the landing configuration
at meximum degign speed for this configurstion and in the tranc-
Iticn configurailon at a speed mldwey between the maximm land-
ing configuration speed and the minimm cruise configuration
speed, "

Add the following tests to Table II

(3) () (5) (6)

Max Optional  Optional Apply militery power

Obtainsble and propeller collec~
tive piten corres-
ponding to nax thrust
in not more than 0.2
sec. Other controls
t¢c be used as neces-

BAYY.

Not Zero forward " Perform to the left

Specified  Speed and right with the
Max Laterul alirceralt at maxiomum
Speed lateral speed, the

lateral control shall
be displaced to full
displacement in the
direction opposite to
the flight direction
in pot more tham G.2
E2C.
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3.12.5 DIVES AND PULL~OUTS WITH STORES FOR ALTERNATE MISSIONS. - Not
required.

3.12.6 FLIGHT FLUTTER AND VIBRATION TESTS. ~ Regquired.

3.13 AERODYNAMTC DEMONSTRATION 1TESTS

3.13.1 GENERAL

3.13.1.1 GROSS WEIGHT AND CENTER~-OF-GRAVITY POSITIONS. - Required.

3.13.2 FLYING QUALITIES. - Delete basic Teble 3 and substitute revised

table. (Page 16 - 19)

3.13.2.1 OPERATING FLIGHT ENVELOPE., -~ Flying qualities tests shall consist
of tests to demonstrate functional adequacy of sll rel ted equip-
ment and safety of flight throughout the design envelope, to
determine emergency flight procedures for various critical Tail-
ures and to demcnstrate compliance with selected requirements
of Spec MII~F-8785(ASG) and MII~H~8501A. Tests are to be per-
formed to the limits of tiic boundaries of the operating flight
envelope defined in 3.1.3 of MIL~-F-8785(ASG) and are cutlined
in Table 3. The terminology used in the table is that employed
in Spec MIL~F-8785(ASG), MIL-H~-8501A or defined in 6.4.3 ~-
Functional checks shall include ground end in-flight calibration
of the variable stability system in the V,/STOL and conventional
flight modes. JIn~flight calibration shall demonstrate the effect-
iveness of the Variable Stability System throughout the flight

envelope,
3.13.2.2 MAXIMUM PERMISSIBLE SPEED ENVELOPE.~ Required.
3.13.2.3 ALTTTUDES. - Required.
3.13.k4 PERFORMANCE TESTS. -~ Required.
3.13.5 DRAG MEASUREMENTS. - Requilred.
3.1 HYDRODYRAMIC DEMONSTRATION TESTS. -~ Not applicable.
3.15 POWER PLANT DEMONSTRATION
3.15.1 GENERAL. -~ Applicable.
3.15.1.1 DEFINITION OF POWER. = Applicable.
3.15.1.2 FLIGHT RESTRICTIONS. - Appliceble.
3.15.2 ENGINE POWER OUTPUTI' TESTS. - Required.
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3.15.2.1
3.15.2.2
3.15.2.3
3.15.2.4
3.15.2.5
3.15.2.6
3.15.3

3.15.3.1
3.15.3.2

3.15.3.3
3.15.3.4
3.15.3.5
3.15.k4

3.15.4.1

3.15.k.2
3.15.4k.2.1
3.15.4.2.2
3.15.4.2.3
3.15.4.2.4
3.15.4.2.5
3.15.%,0.6
3,15.4.3
3.15.h.0

RECIPROCATING ENGINES, ~ Not applicable.

TURBO-PROP/SHAFI. -~ Required.

TURBO-JET ENGINES, ~ Not applicable.

ROCKET ENGINES, - Not applicable.

RAM~JET AND PULSE-JET ENGINES. - Not applicable.

COMBINATION POWER PLANTS. - Not applicable.

MILITARY POWER RUNS. ~ Required.

RECTPROCATING ENGINES. = Not applicable.

TURBO-PROP/SHAFT ENGINES, - Required except delete (1) and (2)
and substitute: (1) Hovering snd level flight below 2000 feet
{2) level flight above 15,000 feet.

TURRO-JET ENGINES. - Not applicable.

RAM~JET, PULSE-JET, AND ROCKET ENGINES. ~ Not applicable.
COMBINATION OF POWER PLANTS. -~ Not applicable.

PROPELILER OFIRATION

PROPELIER PITCH SETTINGS. - Required, except (3) and () nol
applicable.

PROPELLER OPERATION TESTS

LOW PTICH (RECTPROCATING ENGINES). - Not applicable.
10W PITCH (TURBO PROP ENGINES). - Required.

HIGH PILICH. ~ Required,

FEATHERING PITCIH. -~ Not applicable.

REVERSE PTT(CEH. - Not applicable.

CONTROL LEVERS. = applicsble.

SYNCHRONIZATTION AND SYNCHROPHASING. - Required.

HUNTING AND SURGING. = Required.
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t0 MIT~D-B708A(Weps)

3.15.4.5

3.15.5
3.15.5.1
3.15.5.2

3.15.5.3

3.15.5.h

3.15.5.58
3.15.6

3.15.6.1
3.15.6.2

3.15.7
3.15.7.1

3.15.7.2
3.15.7.3

TRANSMISSION SYSTEM TESTING. - Tranemission system testing shall

be in accordance with MII~T=8679 except for the Following modi-
fications of the bench tests and tie down tesis to be conducted
prior to flight. Both tests shall be conducted om the same

set of components.

a. The bench tests of 3.7 to0 be conducted prior to the tie
down tests shall consist of 125 hours pro-rated as follows:

30% et maxinmm engine power
50% at normsl rated power

204 et less than NFR using variocus combinations of torque and
RPM selected from the estimated flight envelope of the vehicle

and the engine operating envelope.

b. The 50 hour tie down test of 3.5.2.1 shall be increased a
to 125 hours at various combinatinns of powers, numbers of
engines operating, and left-right/fore-aft unbalance of
propeller loadings. The proposed test schedule shall be
submitted to the Bureau of Naval Weapons for approval.

GROUND TESTS. = Required.

STARTING CHARACTERISTICS. - Required.

STEADY STATE CHARACTERISTICS. ~ Required except delete (1)
Reciprocating Fngines.

ACCELERATTON CHARACTERISTICS. - Required except delete (1)
I({eciprocating Engines and (4), (e), (f), {(g) and (h) or pars.
2).

NOISE LEVEL MEASUREMENTS, ~ (TURBO-FROPS/TURBO SHAFT). - Re=~
quired,

NOISE LEVEL MEASUREMENTS - TURBOJETS). - Not applicable.

ENGINE CHARACTERISTICS AT VARYING POWERIEVEL SETTINGS. -~ R~ -
quired.

CONSTANT MACH NUMBER CLIMBS. = Required.

ALTTTUDE IDLE SCHEDULE AT IOW AIR SFEEDS. = Required except
delete “1dle” and substitutc "descent power rccomwcnded for
duct position.”

ALTTTUDE POWER CONTROL PERFORMANCE

ACCEIERATIONS AND DECELERATIONS. - Required.

EMERGENCY PROTECTION. = Required
AFTERBURNER OPERATION. - Not applicable.
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3.15.7.k4
3.15.7.5
3.15.7.6
3.15.8
3.15.9
3.15.10
3.15.11

3.15.12

3.16
3.17
3.17.1
3.17.2
3.17.2.1
3.17.2.2
3.17.2.3
3.17.2.4

3.17.2.5
3.17.2.6
3.17.3

OPERATION WTTY MISSLE FIRTNG. - Not applicable.
INFRARED RADIATION, - Not reguired.

ANTI=ICING. - Required.

FLAME DAMPING. ~ Not applicable.

EMERGENCY POWER TESTS. - Not applicable.

AIR STARTS. = Required.

FUEL DUMPING. ~ Required.

FUEL VENTING, =~ Required and add "In addition, tests
be demonstrated under the following conditions:

(1) sideward flight, left and right

(2) Climb

(3) Hover

(4) Rearward flight

(5) Level flight at v, ."

ARMAMENT DEMONSTRATION. - Not. applicable.
FEQUIPMENT DEMONSTRATION REWUIRFMINTS
GENERAL. = Required.

COCKPII' AND CABIN CONDLUTLIONING. = RKequired.
CONTAMINATION. - required.

PRESSURIZED AIRCRAFT. -~ Not applicable.

NON~PRESSURIZED AIRCRAFT. =~ Required.

OXYGEN EQUIPMENT. Not applicable however portable oxygen equip-
ment shall be utilk ed on flights which exceed 10,000 feet abov:

shall

sea level or on night flights cxcccding 5,000 feet altitude.

PRESSURE SUIT SYSTEM. - Not applicable.
ACOUSTICAL NOISE LEVEL., -~ Required.

FIRE DETECTING SYSTEM. ~ Required.
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3.17.k
3.17.4.1
3.17.5
3.17.6
3.17.7
3.17.7.1
3.17.7.2
3.17.7.3

3.17.8
3.17.8.1
3.17.8.2
3.17.8.3
3.17.8.4
3.17.9
3.17.10
3.17.11
3.17.12
3.17.13
3.17.1k
3.17.35
3.17.26
3.18
3.18.1
3.18.2

3.18.2.1

HYDRAULIC AND ENEUMATIC SYSTEMS. ~ Required.

HYDRAULIC AND PNEUMATIC EXTERNAL POWER CONNECTIONS. ~ R
ANTI-ICING SYSTEMS. - Not required.

EXTERNAL MOVABLE EQUIPMENT, - Required.

LANDING GEAR SYSTEM

RETRACTION AND EXTENSION. - Required.

NOSE GEAR STEERING. - Not applicable.

BRAKES. - Required except insert after "power" in first
"of one engine and idle power on the remaining three."

ACCESSORY EQUIPMENT

WINCHES AND HOISTS. - Not applicable.

CARRYING AND HANDLING. =~ Required.

ANCHORING AND TOWING. - Required.

HOTISTING SLING. - Not appliceble.

EXTERNAL AUXILIARY FUEL TANKS. ~ Not applicable.

ATR RFFURLING. -~ Not applicable.

AUTOMATIC LITE RAFT REIEASE SYSTEM., - Not epplicable.
AIR NEFUELING TANKER EQUIPMENI. ~ Not applicable.
PARACHUTE SURVIVAL EQUIPMENT ASSEMBLY. - Armiicable.
ESCAPE HATCHES. - Required.

PERSONNEL EQUIMMENT, ~ Required.

ANTT-FOGGING AND RAIN REMOVAL SYSTEMS., « Required.
FIECTRICAL DEMONSTRATION

GENERAL., -~ Required,

PERFORMANCE, - Required.

TEMPERATURE. - Required.
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3.18.2.2

3.15.2.3

3.18.2.5
3.18.2.6

O

3.1
3.19.1

3.19.1.1
3.19.1.2
3.19.1.3

3.1Y.1.h

3.19.1.5

3.19.1.6

3.19.1.7

3.19.1.8

3.19.1.9
3.19.1.10
3.19.:..11

3.19.1.12

PRIME MOVER CAPACTTY. - Required.
FOWER. - Required.

EMERGENCY POWER. -~ Required.
PROTECTION. -~ Required.

LIGHTING. -~ Required.

AVIONICS DEMONSTRATION TESTS
PRRFORMANCE. -~ Required.

INTERFERENCE. ~ Required.
INTERCOMMUNICATION SYSTEM. - Required.

TEMPERATURE AND VIBRATION. -~ Required.

ANTENNAS, - Required, except change Item (1) to read ™rhe

azimuth and clevation coverage of the antennas of thce various
configurations of the ailrplanes at the requlred frequencics is
adequate to the extent of the requirements of the applicable
antenna specifications.” Change Ttem (2) to rcad, "The gain
of the antennas is adequute for accomplishment of the mission.”

NAVIGATION EQUIPMENT. - Requlired.

IDENTIFICATION MQUIPMENY. - Required, excepl add,

"“he procuring

agency shall make available an instrumented ground interrogaling
station which will report the signal strength ol the transponded
signal from the test airplane during performancc of o 12 heading
clover=leaf pattern 50 miles distance from the ground station.”

COMMUNICATIONS EQUIPMFNT., =~ Requiied.

RADAR AND INFRARED EQUIPMENTS.-Infrared equipment not applicable.
The controctor shall demonstrate that the operation of the radar
altimeter i in sccordance with applicable equipment specifica-

tions within the designed mission of the alrplane.

CDUNTERMEASURES, - Not applicable.

ASW EQUIPMENT., - Not applicable.

RADIO RELAY EQUIPMENT. - Not applicable,

INDICATING EQUIPMENT. - Required.

37

-9




Addendum No. 32

to MIL~D-8708A(Weps)

3,19.2
3.19.2.1
3.19.2.2
3.19.2.3
3.19.2.4
3.19.2.5
3.19.2.6
3.19.2.7
3.19.2.8
3.20
3.21
3.22
o
3.25
3.25.1
3.25.1.1
3.25.1.2
3.25.1.3
3.25.1.3.1
3.25.1.3.2
3.25.2
3.25.2.1
3.25.2.2
3.25.2.3
3.25.2.4

INSTRUMENTS

PITOT AND PITOT STATIC SYSTEMS. - Required.

VARTABLE STARTLITY SYSTEM. - Required.

FUEL QUANTITY GAGE SYSTEMS. - Required.

COMPASS SYSTEMS. - Required.

ATTITUDE INDICATING SYSTEMS. ~ Required.

ENGINE POWER PARAMETER SYSTEM, - Required.

ANGIE OF ATTACK SYSTEMS. - Not applicable.

PERFORMANCE. - Requlred.

CARRIER SUITABILITY DEMONSTRATION TESTS. ~ Not required.

PHOTOGRAPHIC DEMONSTRATION REQUIREMENIS, ~ Not applicable.

RESERVED

REFORTS

GENERAL

FORMAT AND GENERAL REQUIREMENTS. - Required.
ACTION ON REPORTS. - Required.

RESPONSIBILITY FOR REPORTS AND DATA

BUWEPS REP. AND BUWEPS RES. REP. - Applicable.
NATESTCEN, - Applicable.

REQUIRED REPORTS

DEMONSTRATION INSTRUMENTATION REPORT. - Required.
DEMONSTRATION PLANNING AND PROGRESS REFORT. ~ Required.
DATLY FLIGHT REPORTS. - Required.

BI-WEEKLY SUMMARY REPORT'S. - Required.
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pddendum No. 32

5.25.2.5
3.25.2.6
3.95.2.7
3.25.2.8
3.25.2.9
3.25.2,10
3.25.2.11
3.95.0,13

3.25.2,14

to MTI~D-8708A(Weps)

DEMONSTRATION DATA REPORT. - Required.

PERFORMANCE DATA REDUCTION REPORT AND CONFERENCE, ~ Regquired.
GUARANTEED PERFORMANCE DATA REPORT. - Required.

AVIONICS SYSTEMS DEMONSTRATION DATA REPORTS. - Required.
MOVING PICTURE COVERAGE REPORT. - Required.

PROPELIZR VIBRATION SURVEY REFORT. - Required.

COMPRESSOR INLET AMD TURBINE OUTLET SURVEY REPORT., - Required.
ATRPLANE WRAPONS SYSTEM ACCURACY REPORT. - Not applicable.

MILITARY SPECIFICATION ATRCRAFT DEMONSTRATION RWPORTS - DISTRI-
BUI'ION OF - Required.

QUALITY ASSURANCE PROVISIONS. - Applicable.
DELIVERY. - Applicable.

NOTES. - Applicable.
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tirol PForce
o O algh‘v Flight

torce
Flight

Control
Turning

Elevator
Gradient

Elevator Control Power -

Take-off,

Elevator Control

Landing.

Power -

High Mach Number
Characteristics

Trim Change Due to Power

“cal Position,

TABLE 3

5, Flight Mode - Ducts in Fixed Verti-
Vertical Filight Inciualng
Hover {0 -~ 30 Knots).

FLYING GUALLZES {REVISED)

-0

F s ¢ R I P T I ©

Transitlon Flight Moﬁe - D
Between Vertical and Horlz(

It will be demonstrated that push forces
are required to maintain speeds higher
than trim speed and pull forces are
required to maintain speeds lower than
trim speed as specified by MIL-H-8501A
Para. 3.6.3 as modified by the Detall
Specification, These tests will be
demongtrated at 0 to 1000 Ft.

Turning flight capabllity of the alr-
craft will not be limited by stick
force and Table II of MIL-H-8501A will
apply. Tests wlll be conducted at the
mid center-of-gravity condition.

It will be demonstrated that the take-
off performance guaranteed in the
Detail Specification, Vol, I, is not
limited by blade pitch control
effectliveness.

In accordance with MIL-H-85014, Para-
graph 3.2.5 and sub-paragraphs as
modified by the Detall Specification
(Vvol.1), it will be demonstrated that
the ability to make rapid decelerations
to hover and descents to landing is not
limited by longitudinal control power.
These tests will be accomplished 1n
ground effect and at 4000 Ft.

Not applicable

From trimmed flight conditions in hover,
application of power will be demonstrated
to reauire no mare than three 1nches
control displacement from the initial
trim position to maintain longitudinal
trim as described in Para. 3.2.10.2 of
MII~-H-8501A.

The airplane will be flown
selected alrspeeds with dud
for optimum performance at
selected. The airplane wil]
for level flight (wings ley
T.0, P, and VSPA configurat
will be demonstrated that g
are required to maintain sg
than trim speed and that p\
are required to maintaln sg
than trim speed. Tests wil
conducled at 1000 Ft.

At TSnwith duct angle set
40 degrees and power requi:
flight, it will be demonst:
stick force per "G" is witl
requirements of MIL-I-8785-

1) Applicable for STOL excej
longitudinal control forces
exceed 20 pounds pull or 10
push,

2) Not applicable

With the alrplane trimmed a!
duct settings it will be der
that the elevator control 1i
of developing the required .
speeds with a control force
20 pounds and in addition, |
operation, the requirement
graph 3.3.1.2 of the Detail
cation [Vol.1l) will be demol

Not applicable

See test (&) above, It wil
demonstrated at the selecte
aneﬂﬂ that application of 1
require no more than three
control displacement from tl
trim position to maintaln 1
trim as described in Para.
MII-H-B8501A.




TABLE 3

— . — - S

al Flight Including
|

FLYING <0 .

]

. e T
ucts in Fixed Vertl-:

L1Z5 (HEVISED)

E 3 ¢C R L F T X T N
Transition Flight Mode - Duct Position
Between Vertical and Horizontal.

Conventicnal Flight Meode - Ducts in
Fixesd ovroonial Fositlon,

ted that push forces
tain speeds higher
pull forces are
speeds lower than
ied by MIT-H-8501A
ied by the Detatl

e tests will be
1000 Ft.

111ty of the air-
mited by gtick

f MII~H-85014 will
e conducted at the
y conditlon.

ted that the take-
anteed In the

' Vol. I, is not
¢h control

NL-H-8%01A, Para-
paragraphs as

11 Specification
demongtirated that
rapld decelerations
8 to landing 18 not
nal control power,
accomplished in
4000 Ft.

conditions in hover,

'will be demonstrated

han vhrece inches
. from the initial
ntain longitudinal

| Para. 3.2.10.2 of

The airplane will be flown at six
selected airspeeds with ducts posltimed
for optimum performance at the apeeds
selected, The airplane will be trimmed
for level flight (wings level) in the
T.0, P, and Vsp, configurations., It

will be demonstrated that pull forces
are required to maintaln speeds lower
than trim speed and that push forces
are required to maintain speeds higher
than trim speed. Tests will be
conducted at 1000 Ft.

At TBnwith duct angle set at

40 degrees and power required for lovel
flight, it will be demonstrated that
stick force per "G" is withln the
requirements of MIL-F-8785-4(ASG).

1) Applicable for STOL except that
longitudinal control forces shall not
exceed 20 pounds pull or 10 pounds
push.

2) Not applicable

With the ailrplane trimmed at selected
duct settings it willl be demonstrated
that the elevator control is capable
of developing the regquired landing
speeds with a control force less than
20 pounde and in addition, for STOL
operation, the requlrement of Para-
graph 3,3.1.2 of the Detail speciti-
cation (Vol.1l) will be demonstrated.

Not applicable

See teat {(a) above. It wWill be
demonstrated at the selected test
speeds that applicaticon of power will
require no more than three inches
control diaplacement from the initial
trim position to maintain longitudinal

trim as described in Para, 3.2.10.2 of

MIT~H-8501A4.

Apprlicable
Aprlicable except deleio 20 nad ana
adé "10,000"
Applicable
g Applicable

ro e
N

~—r

=

1) Applicable
Applicable

NOTE: C(lays IT applies.

1) Not applicable
Applicable

Appllicable excapt that the longliudinal
pull Jove Ul not exceed 20 nounda.,

1) aApplicable for Class IIX
2) Applicable for Class II
3) Applicable for (Class IT

ya
o
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TABLE 3 (Continued

']

NAME

D E S C R I

P

VTOL Flight Mode - Ducts in Fixed Verti-
cal Position, Vertical Flight Including
Hover (O - 30 Knots).

Trangition Flight M
Between Vertical an

Trim Change Due to Deceleration
Device

Dynamic Longitudinsl Stability

Dynamic Lateral Stabililty

Maximum Yaw

Control-Free Directional Stability

Control for gidewise flight and turns.

Not Applicable

In accordance with MIL-H-8%501A para-
graphs 3.2.11, 3.2.12, and 3.6.1.2,
demenstration will be made at sea level
to show that aircraft response charac-
teristics are within the limits speci-
fied, The longitudinal control motions
and control power will be demonastrated
in acecerdance with paragraph 3.3.2 of
the Detall Specification.

It shall be demonstrated that the
dynamlc lateral-directional oscilla-
tion shall be wlthin the limits speci-
fied in MII-H-85014, paragraph 3,6.1.2

. Lllia

For hovering conditions demonstration
wlll be made in accordance with Spec.
MII-H-8501A, paragraph 3.3.5 as modified
by paragraph 3.3.2 of the Detailed
Specification,

It shall be demonstrated that a right
pedal force accompanies nose-right yaw
and a left pedal force accompaniles nose-
left yaw as required in MIL-H-8501A

as modified by paragraph 3.3.1.1 of the
Detaill Specification (Vol. T).

a. In sccordance with MIL-H-8501A, paragraph
3.3.2, 1t shall be demonstrated that a sidewise
velocity of 35 knots can be attained.

b. In accordance with MIL-H~-8501A, paragraph
3.3.6 it shall be demonstrated that complete
turns in a wind of at least 35 knote can be
accomplisbed.

Not Applicable

In accordance with A
graphs 3.2.11, 3,2.1
stration will be mad
and at selected spee
aircraft response ch
within speclfied lim
will &lso be made in
paragraph 3.2.5 and |
stated in 3.3.1.1 of;
fication to show thal
decelerate rapidly o!
verse the direction ¢
elther direction is 1
longitudinal control
characteristics., Tht
performed in ground ¢
ft.

At selected speeds 1r
shall be demonstratec
directional response
are within the 1imite
MII-H-85014, paragrag

Demongtration in accc
MI1-F-8785, paragrapt
and 3,4,13 as deserik
3.3.1.2 of the Detaill

Same as VTOL mode at
and duct angles,

Not Applicable (see 1




TABLE 3

(Continued

D

E $ ¢C R I P T I O N

e - Ducts In Fixed Vertl-
ertical Flight Including
nots).

Transition Flight Mode - Duct Positlon
Between Vertical and Horizontal,

Corventional Fllght Mode Tucte 1n

Fix2d Hordizontal Fosition.

1th MIL-H-8501A para-
3.2.12, and 3.6.1.2,
111 be made at sea level
rcralt response charac-
ithin the limits speci-
itudinal control motions
er will be demonstrated
ith paragraph 3.3.2 of
1fication,

onstrated that the
-directional oscilla-
Ithin the 1imits sprci-
501A, paragraph 3.6.1,2,

nditions demonstration
accordance with Spec,
ragraph 3.3.5 as modified
3.2 of the Detailed

matrated that a right
)mpanles nose-right yaw

1 force accompanies nose~
Mred 1n MIL~H-85014
Jaragraph 3.3.1.1 of the
ition (Vol. 1),

idth MIL-H-85014, paragraph
demonstrated that a sidewise
5 can be attained.

ith MIL-H-8501A, paragraph
lemonstrated that complete
at least 35 knots can be

Not Applicable

in accordanve with MII~H-8501A para-
graphs 3.2.11, 3.2.12, 3.6.1.2, demon-
stration will be made at O to HC0O f£t
and at selected speeds to show that
alrcraft response characteristics are
within specifled limits. Demonstrations
will also be made 1n zsccordance with
paragraph 3.2.5 and subparagraphis as
stated In 3.3.1.1 of the Detail Spcei-
fication to show that the ability to
decelerate rapidly or to rapidly re-
verse the direction of conversion in
either direction is not limited by
longitudinal control or response
characteristics. These tegts will be
performed in ground effect and at 4000
rt.

At selected speeds in transition, 1t
shall be demonstrated that the Lateral
directional response characteristics
gare within the limits specified in
MIL-H-8501A, paragraph 3.6,1.2

Demonstration in accordance with Spec.
MIL-F-8785, paragraphs 3.4,11, 3.4.12,
and 3.4.13 as described in paragraph
3.3.1.2 of the Detail Specification.

Same as VTOL mode at selected speed
and duct angles,

Not Applicable (see laast column)

Not aApplicable

Demecnstration will be performed at 10,000
ft in accordance with paragraph 3.3.5 of
MIL--F-8785 as modified in paragraph
3.3.1.2 of the Detail Specification.

1) Fequired, except substitute Figure 3
c¢f the Detail Specification (Vol. I)
for Figure 2 of Spec. MIL-F-8785.

2) Required, except substitute "direc-
tional control pulses' for "rudder
pulses.

1) Not Appllcable

2) Required

Applicable

Not Applicable, Because all propellers

are interconnected and rpm is governor
controlled, loss of one engine will not

produce assymetric forces on the aircraft..

a |
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TABLE 3 (Continued)

P

ITEM

NAME

D

E S ¢ R T |

VTOL Flight Mode - Ducts in Filxed Verti-
cal Pogsiticn, Vertical Flight Including
Hover (0 - 30 Knots).

Transition Flig
Between Vertica

Lateral Control (Power Approach
Configuration)

Lateral Control - High Speed

Power Control System

Stalls {

Lateral Control (P Configuration
{ g

For trimmed hover condltion demonstrate
the range of lateral control power as
described in paragraph 3.3.2 of the
Detail Specificatlcn and paragraphs
.3.15, 3.3.16, and 2,3,17 of MIL-H-
5014.

Not Applicable

Demonstrate in accordance with Specifi-
cation MIL-H-8501A, paragraph 3.5.8(g)

Not applicable

At selected spee
power settings t,
described in par
and 3.3.17 of MI
lateral control |
in paragraph 3.4
modified by 3.3.

Demongtrated in
Not Applicable
1) Not Appllcabl

2) Applicable ex
replaced by "
the tesl duct
power."

3) For dual powe
in accordance
MILI-H-85014,

4) Demonstrate g
altitude and
functlon of ¢
primary syste
lateral contx
produce a rat
15°/sec with
exceeding 304

5) Applicable ex
shall be repl
Vpp a8 a8 func

6) Applicable e

shall be repl
vPA aB a func

Applicable exceg
at melected alrs
duct angle ehall
PA configuratior



TABLE 3 (Continued)

D

ES CR I P T 1 O N

pde - Ducts in Fixed Verti-
Vertical Flight Including
Knots).

Transition Flight Mode - Duct Fosition
Between Vertical and Horizontal,

Conventional Flight Mode - Thicts in
Mxed Horizontal Pesltlion.

pver condltion demonatrate
lateral control power as
paragraph 3.3.2 of the
fcatlion and paragraphs

O, and 2,3.17 of MIL-H-

in Item m.

3

accordance with Specifi-
501A, paragraph 3.5.8(g)

At selected speeds, duct angles and
power gettings the compatibllity
described in paragraphs 3.3.15, 3.3.16;
and 3.3.17 of MIL~H-8501A4 and the
latergl control for STOL as specified
in paragraph 3.4,16.2 of MIL-F-8785
modified by 3.3.1.2 of the Detail Spec.

Demonsgtrated in Item m.
Not Applicable
1) Not Applicable

2) applicable except "0.6 nz" shall be
replaced by "max g obtalnable for
the test duct angle at constant
power,"

3) For dual power contirols demonstrate
in accordance with SpEcificatign
MIIL-1-8501A, paragraph 3.5.8(g).

)} Demonstrate at 7500 feet
altitude and at selected Vpp a8 &
function of duct angle, with the
primary system Ilnoperative that the
lateral control 1s sufficlent to
produce & rate of roll of at least
15° /gec wilh lateral forces not
excesding 3C# stick force,

5) Applicable except
shall be replaced
Vpp ag a function

that 1.1 Vgpa
with "gelected
of duct angle.,"

6) Applicable except

shall be replaced
VPA as a function

that 1, 15 VSPA

by "selected
of duct angle,"

Applicable except that demonstration
at selected alrspeeds as a function of
duct angle shall only be in the P and
PA configurations.

Applicable except that the laleral con-
trol as specified in paragrapn 3.4.16.2
of" the Detail Specification shall be
demonstrated.

Applicable ¢t .. as above in Item m,
Applicable except as above in Item m,
1) Not Applicable

2) Applicable

3) Applicable except 10,000 instead of
20,000,

4) Applicable
5) Applicable

6) Appllcable

Applicable

42
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TABLE 3

-9

(Continued)

ITEM

NAME

D

cal Fosition, Vertical
Hovevr {0 - 30 Knots).

Flight Including

L ) e T
VT0OL Flight Mode -~ Ducts in Fixed Verti-

I

<
i w3

B ¢ R I 1™ 1
transltion Plightgi
Between Verlilcal ar

Power Off Landings

Inertia Coupling

Artificial Stability Devices

Jongltudinal Control System
Sensitivity

Height Control

Control Cross Coupling

NOTES: 1.
2.
control' shall be
3. This table covers
items such as the
(‘ - - ~

One engline out landings will be demon-
gtrated at selected weight conditions
cxceeding the Design Gross Weight (to
determine limits of piloted operation).

Under the most critical conditions of
rolling and yawing rate it shall be
demonstrated that no uncontrollable
conditions exlst.

Demonstrate in accordance with para-
graph 3.5.9 (v), (c¢), (d) and (e) of
Specification MII-H-8501A.

The flight conditions for this test will
be determined from considerations of
flight test and englneering analysls,

It will be demonstrated that there 1is

no tendency for divergent or uncontroll-
able oscillations resulting from efforts
of the pilot to maintain steady flight.

Demonstration will be made in accord-~
ance with MIL-H-8501A pavagraphs 3.4,1
and 3.4.2 as modified by paragraph
3.3.1.1 of the Detail Specification
using the methods of height control
stated in paragraph 3.3.2 of the Detail
Spreification,

In accordance with MII-H-8501A para-
graph 3.,3.14 demonstration shall be
made to show that control coupling

effects are within specified limitws.

Demonstration of phe alrcraft will be performed in accorda
For VTOL and trangitional flight modes the terms "longitud

submitted for “"rudder control”,
"Flying Qualitles" for aerodynamic demon
variable stability system,

_ S —
Applicable, except. Y
shall be at landing
ing to various duct

& ovQ val

Applicable, except |
be limited to those!
be accomplished at {
as a function of duw

Demonsatrate in acco

graph 3.5.9 (b), (c
Specification MIL-H

Not Applicable

Same as VTOL Mode e
speeds and duct ang

ce with the applics
nal control" shall

Btration of the basi




TABLE 3 (Continued)

D
- - -
ct.s In Flxed Vertl-
1 Flight Including

gs wlll be demon-
elght conditions

Gross wWeight {io i

1loted operation).

al conditions of
te 1t shall be
uncontrollable

ance with para-
(d) and (e) of
SOLA.

nslderations of
eering analysls,

ed that there is
gent or uncontroll-
ulting from efforts
aln steady flight.
- made in accord-

. paragraphs 3.4,1

| by paragrsaph

. Specification
helght control
v3.2 of the Detall

1~-H-85014 para-
ation shall be
itrol coupling

ecified limits.

rerformed in accordafice with the applicable requirements at g
the terms "longitudinal control” shall be substituted for "e

* control”,

r aerodynamic demonstration of the basic aircraft and does n

rstem,

applicable, except that demonstratilon
shall be at landing speeds correspond-

Applicable, except that rolls shall
be limited to those angles which can
be accomplished at selected airspeeds
a3 & functlon of duct angle.

Demonstrate in accordance withlpara-
graph 3.5.9 (v}, (c¢), (d) and {e) of
85014,

5 ¢ R ¥ r T 1 O N B
Trangitlon Flight Mode - Duct Fositiou
Belween Vertical and Horizontal,

ORI

ing to various duct angle sethings.

Specification MII~-H-

Not Applicable

Same ag VTOL Mode excert for selected
speeds and duct angles,

L B - - . . - "
oot tonar o to e Moy RS SIS |
Flxed tostronte” fositlon.
Appllcay oo, excopt trhal the configurailon
makes 1L impossille Lo simulate engine
n caadonmn s1 17 »oawn

v 4 ey s Tiyae " 1 N
seizure. bngline selzure will resull In

the engine disconnecting from transmis-
3ion without asymmetric power effects,

Appliceble, exc~mt that rolls shall be
limited to 120° (from -60° to +60°)

Required,

Requlred,

Not Applicable

Not Aprlicable

ltitudes from O to 10,000 feet,
levator-control”, and "directional

ot cover testing of special

S
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3.25.2.2 (4) NAVY PRELIMINARY EVALUATION SCHEDULE DATES
Navy Preliminary Evaluations

Phase I Start 8/17/65
Comp. 8/31/65

Phase II  Start 9/23/65
Comp. 10/7/85

Phase III  Start 4/28/66
Comp. 5/12/66
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3 25.2.2 (5) SCHEDULE OF DELIVERY OF AIRPLANES

Aircraft No. 1 - 4/7/66 at NATC Patuxent River
Aircraft No. 2 - 5/6/66 at BAC Wheatfield
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