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1. SCOPE. -

1.1 This specification covers the following aircraft:

Service Mcdel Designation: Vz-11
Ryan Aeronautical Company Model: 143

Crew: 1 Pilot, or 1 Pilot and passenger
or observer.

Engines: 2 General Electric J85-5 Turbojets,
combined with wing fans, designated
as the X353-5B convertible propul-
sion system, and 1 X376 pitch fan.

1.1.1 The mission of the aircraft is to evaluate flight characteristics of the
lift-fan propulsion cystem in VTC) anc conventional flight modes.

2. APPLICABLE DOCUMENTS. -

2.1 The following specifications, standards, drawings, and publications
dated prior to 1 June 1961 shall be used as guides in design of the aircraft detailed by
this specification as modified by the following paragraphs:

2.1.1 Specifications. -

MIL-A-8806 (ASG) Acoustical Noise Level in Aircraft, General Spec:-
ification for.

MIL-A-8860 Airplane Strength and Rigidity, General Specifi-
cation for.
MIL-A-8870 Airplane Strength and Rigidity, Vibration, Flutter,

and Divergence.
MIL-B-5087A (ASG) Bonding Electrical, for Aircraft.
MIL-B-8584A Brake Systems, Wheel, Aircraft, Design of.

MIL-C-5041B Casings, Tire and Tubeless Tires, Aircraft
Pneumatic.




ts,
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MIL-D-7006A (ASG)

MIL-E-25499A

MIL-E-26144

MIL-E-5272C

MIL-E-5400E (ASG)

MIL-E-7016C

MIL-E-7017

MIL-E-7080A

MIL-F-25352

MIL-F-8785

MIL-H-5440C

MIL-H-8501 A
MIL-I-6140A (ASG)
MIL-1-7032D (ASG)
MIL-J-8711

MIL-L-5667A (ASG)

MIL-L-6503D

Detecting Systems, Fire, Aircraft. Continuous
Type, Installation of.

Electrical Systems, Aircraft, Desigr of, General
Specification for.

Electrical Power, Missile, Characteristics and
Utilization, General Specification for.

Environmental Testing, Aeronautical and Assoc-
iated Equipment, General Specification for.

Electronic Equipment, Aircraft, General Specifi-
cation for.

Electric uoad and Power Source Capacity, Analysis
of, Method for Aircraft and Missiles.

Electrical Load Analysis, Method for Aircraft, DC.

Electric Equipment, Piloted Aircraft Installation
and Selection of, General Specification for.

Flutter, Divergence, and Reversal in Aircraft,
Prevention of.

Flying Qualities of Piloted Airplanes.

Hydraulic Systems, Aircraft Types I and II, Design,
Installation, and Data Requirements for.

Helicopter Flying Qualities, Requirements for.
Insignia, National Aircraft.

Inverter, Aircraft, General Specification for.
Jack Pads, Aircraft, Design and Installation of.

Lighting Equipment, Aircraft Instrument Panel,
General Specification for Installation of.

Lighting Equipment, Aircraft, General Specification
for Installation of.




2.1.2

2.1.3

2,.1.4

MIL-1L.-6880B

MIL-P-11747

MIL-Q-9858

MIL-S-6252D

MIL-S-8552A

MIL-W-25140 (ASG)

MIL-W-5013E

MIL-W-5088B (ASG)

Standards. -
MIL-STD-210A

MIL-STD-254 (ASG)

Lubrication of Aiverait, General Specificatior
for.

Painting, Marking. and !nsiguia for U.S. Army
Aireraft, General Specification for.

Quality Control System Requircments.

Specifications, Detail, I"ixed Wing Aircraft,
Preparation of.

Strut, Aircrafi Shock Absorber, Air-0il Type.

Weight and Balance Control Data for Airplanes
and Rotorcraft.

Wheel and Brake Assemblies, Aircraft.

Wiring, Aircraft, Instailation of.

Climatic Extremes for Military Equipment.

Weight and Balance Reporting Forms for Aircraft.

Drawings. - There are no drawings applicable to this specification.

Publications. -

Air Force-Navy Aercnautical Bulletin 143 Specifications and Standards,

use of.

Air Force-Navy Aeronautical Bulletin 421 Atmospheric Properties,

MIL Handbook-5

Extreme Cold and Hot,
Standard for Aeronautical
Design.

Strength of Metal Eiements.

U.S. Army TCREC-RC Request {for Quotation, Plan-

ning Purposes, for.




G.E. Specification 112, dated 15 Jan. 1962 X353-5B Convertible
Propulsion System.

G.E. Specification 113, dated 1 Mar. 1962 X376 Pitch Fan System
~Finish Specification for the VZ-11 Airplane Ryan 14359-1

VZ-11 Flying Qualities Ryan 62B062
Structural Design Criteria. VZ-11 Ryan 62B094

Flight Research Aircraft

3. REQUIREMENTS. - The characteristics and performance of this pre-
liminary specification shall be considered as design objectives, and the Ryan
Aeronautical Company shall exert best efforts to achieve said design objectives.

3.1 Characteristics. - The aircraft shall be 2 mid-wing, lift-fan
powered research aircraft. It shall be propelled by two G.E. X353-5B propul-
sion systems. It shall be capable of conventional wing-supported flight at
high subsonic speeds. The aircraft shall also be capable of VIOL and STOL in
the fan-supported flight mode. The aircraft shall be capable of transition from
zero horizontal speed to high horizontal speed and return through transition to
hovering flight. It shall be capable of conventional take-off and landing.
During wing-supported flight, conventional control surfaces shall be utilized.
During fan-supported flight, control shall be accomplished through modulation

of the air flow through the fans.

3.1.1 Aircraft Three View Drawing. - See Figure 1.
3.1.1.1 Aircraft Cutaway Drawing. - See Figure 2.
3.1.2 Aircraft Performance. - Aircraft minimum flight performance shall

be in accordance with RFQ TREC-RC, Annex C, dated 31 March 1961. These perform-
ance requirements and the expected flight tests of the aircraft shall provide
the basis for the performance data to be presented.

3.1.2.1 Designed Aircraft Performance.

3.1.2.1.1 VTOL FPerformance. - Net 1lift to design gross weight ratio

shall not be less than 1.05 at 2,500 feet, 93.7 degrees Fahrenheit (ANA 421

Hot Day), after control power extraction. Net lift is defined as the summa-

tion of vertical forces in trimmed hover condition in or out of ground effect,
whichever is less. The predicted trimmed lift capability at an intermediate

C.G. location is 10,370 pounds, at 2,500 feet ANA 421 Hot Day. This provides

a lift to design gross weight ratio of 1,13 after allowances are made for in-
stallation losses, power extraction, ground effects, and attitude control degrad-
ation. These allowances include a 10.6 percent gas generator bleed to power the
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Figure 1 Three View Drawing
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nose fan, anl provide a nose fan lift capability of approximately 1300 pounds. When
using a 13.2 percent bleed factor, a lift capability of approximately 1500 pounds is
produced which reduces the lift to design gross weight ratio agproximately 0. 03,
when the center of gravity is held stationary.

3.1.2.1.2 VTOL Endurance Missions. -

3.1.2.1.2.1 Mission A. - The aircraft shall be capable of the following endurance
2t 2,500 feet, ANA 421 Hot Day, based on vertical take-off at a lift to weight ratio of
1.05:

(a) 5 minutes hover out of ground effect.

(b) 45 minutes flight at best endurance with bota engines operating,
plus (c).

(c) Reserve fuel allowance of 10 percent initial fuel weight.

3.1.2.1.2.2 Mission B. - The aircraft shall be capable of the following endurance
at 2, 500 feet, ANA 421 Hot Day, based on vertical take-off at a lift to weight ratio of
1.2:

(a) 5 minutes hover out of ground effect.

(b} 20 minutes conventional flight at best endurance with both engines
operating, plus (c).

(c) Reserve fuel allowance of 10 percent initial fuel weight.

3.1.2.1.2.3 Flight endurance at 2, 500 feet, ANA 421 Hot Day, as a function of take-
off weight is shown in Figure 3. Missions A and B hover time and fuel reserve
requirements are included. A flight endurance capability of 47 minutes is indicated for
the design gross weight condition of Mission A. Mission B shows an endurance of 26
minutes. Information describing take-off weights and fuel expenditures for accomplish-
ing Missions A and B are given in Table 1.

3.1.2.1.3 Transition Characteristics. - The aircraft shall be capable of vertical
take-off, transition to conventional flight (out of ground effect), and transition back to
vertical landing. The aircraft shall he designed to permit stopping cr reversing of

transition at any point, and return to the initial flight mode. The aircraft shall be

capable of acceleration by the lift-fan to 120 percent of Vgi4]) (based on inlet and exit
louvers closed). A safe stall margin shall be provided during conversica between fan
and conventional flight modes. The aircraft shall be capable of performing the entire




transition to or from conventional flight at essentially constant altitude. Transition
shall be possible with landing gear extended or retracted.

3.1.2.1.3.1 Maximum speeds for one and two engines, operating in the fan flizht
mode, are presented as a function of gross weight in Figure 4. The landing gear is
assumed retracted. Flap deflection, and effect of angle of attack are also indicated.
Speed curves of 100 and 120 percent of power-off stall speed are provided. A speed
capability equal to the structural limit speed of the fan system is indicated for weights
up to and beyond 14, 000 pounds.

3.1.2.1.3.2 Speed and power trim data for fan-flight mode are given in Figures 5
and 6 for aircraft weights of 9200 pounds and 12, 500 pounds. These data are presented
as a function of exit louver deflection. The effect of angle of attack is also shown.

3.1.2.1.4 Horizontal Speed Capability. - The aircraft shall possess a horizontal
flight speed capability of 450 knots (TAS) at 2, 500 feet ANA 421 Hot Day.

3.1.2.2 Additional Performance. -

3.1.2.2.1 Hovering Performance. - Hover liit capability is given in Figure 7 as a
function of altitude for standard ARDC model atmosphere, and hot day conditions.

3.1.2.2.2 Conventional Flight Performance. - Conventional flight cruise, climb,
and speed performance estimates are based on an ARDC model atmosphere except
where noted.

3.1.2.2.2.1 Range performance as a function of initial weight is given in Figure 8
using an altitude limit of 10, 000 feet. The range imission is described in the figure.
Speed for maximum range is given in Figure 9.

3.1.2.2.2.2 Flight endurance versus initial weight is presented in Figure 10 using an
altitude limitation of 10, 000 feet. Endurance mission is described in the figure. Air-
speed for maximum endurance at 10, 000 feet is presented in Figure 11.

3.1.2.2.2.3 Maximum rate of climb for various aircraft weights as a function of alti-
tude is presented in Figure 12. Speed for maximum rate of climb is given in Figure 13.




3.1.2.2.2.4 A speed-altitude envelope for military power is presented in Figure 14.

3.1.2.2.2.5 Available and required thrust for flight at sea level, 2500 feet, and
5000 feet in ARDC standard atmosphere is presented in Figures 15, 16, and 17 as a
function of gross weight. Similar data for the hot atmosphere (ANA Bulletin No. 421)
is given for altitudes of 2500 feet and 5000 feet, in Figures 18 and 19.

3.1.2.2.3 Minimum F!ight Recovery Envelope. - Minimum flight recovery envel-
opes for one and two engines inoperative in fan-flight mode, are shown in Figure 20.
The envelopes are based on accomplishment of a recovery flare with 10 feet per second
rate of descent at ground contact. The data are based on an aircraft weight of 9200
potinds.

3.1.2.2.4 STOL Performance. - Runway take-off performance for the lift-fan mode
is shown in Figure 21 as a function of gross weight. Data for take-off over a 50 foot
obstacle is presented for sea level, and 2500 feet altitudes. (Description of STOL
techniques to be added later).

3.1.2.2.5 Conventional Take-Off Distances. - Conventional take-off distances

over a 50 foot obstacle are presented in Figure 22. Data for take-off at sea level, and
2500 feet altitudes are presented as a function of aircraft weight. Take-off performance
is based on a 30 degree flap setting, and military power.

3.1.2.2.6 Conventional Landing Distances. ~ Conventional landing distances over

a 50 foot obstacle are presented in Figure 23. Data for sea level and 2500 foot altitudes
are shown versus aircraft weight. Landing performance is calculated using 45 degree
flap setting, and idle power

3.1.2.2.7 Ferry Range. - Ferry-range, based on airspeeds and altitudes for maxi-
mum range with twc engines operating, and an initial weight of 12, 500 pounds, is
presented in Figure 24.

3.1.2.3 Aircraft Engine Specification. - Aircraft performance specified herein
is based on General Electric X353-5B Propuision System Specification 112, dated
15 January 1962, and X376 Pitch Fan Specification 113, dated 1 March 1962.




INITIAL WEIGHT, POUNDS

TAKE-OFF WEIGHT VERSUS ENDURANCE
2500 FEET ANA 421 HOT DAY
CONVENTIONAL FLIGHT ENDURANCE
FGLLOWING 5 MINUTES OF HOVER
INCLUDES 10% FUEL RESERVE
GAS GENERATOR NOSE FAN BLEED = 10. 6 PERCENT

10600 p—
10,370 LBS.
C.G. STA. 243.6
10000 =
—— e MAXIMUM WEIGHT FOR
L/W =1,05, 9879 LBS.
GROSS WEIGHT, 9200 LBS.
9000 p=
L/W =1.2, 8644 LBS.
8000 F—
7200 =
<>
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ENDURANCE, MINUTES
Figure 3 Take-off Weight Versus Endurance




REQUIRED VTOL MISSION PERFORMANCE
2500 FEET ANA 421 HOT DAY
L/W Takeoff Fuel Used Time
Ratio Wt. Lbs. Lbs. Minutes
ENDURANCE MISSION A 1.05 9145

a. Five minutes hover out of ground 329 5.0

effect.
b. Conventional flight at best endurance

with both engines operating. 1049 45.0
c. Reserve fuel allowance 10% of 1nitial

fuel weight. 153 0.0

Toial 1531 50.0
ENDURANCE MISSION B 1.2 8470

a. Five minutes hover out of ground

effect. 300 5.0
b. Conventional flight at best endurance

with both engines operating. 470 20.0
¢. Reserve fuel allowance 10% of initial

fuel weight. 86 0.0

Total 856 25.0

Table 1 Required VTOL Mission ?erformance




WE!GHT, 1000 POUNDS

FAN MODE MAXIMUM FLIGHT BOUMDARIES
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Figure 4 Fan Mode Maximum Flight Boundaries
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Figure 5 Transition Trim Characteristics, GW = 9200 Lbs.
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ALTITUDE, 1000 FEET
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ANA 421 HOT DAY
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Figure 7 Total Trimmed Lift Versus Altitude



DISTANCE TRAVELED VERSUS INITIAL WEIGHT
CONVENTIONAL TAKE-OFF AND LANDING
CRUISE ALTITUDE =10, 000 FEET
TWO ENGINES OPERATING
ARDC STANDARD DAY

MISSION DESCRIPTION:

INITIAL WEIGHT, POUNDS

1. FUEL ALLOWANCE FOR STARTING ENGINES, TAKE-OFF, AND
ACCELERATE-TO-CLIMB SPEED IS POUNDS OF FUEL USED IN
5.0 MINUTES WITH NORMAL POWER AT TAKE-OFF ALTITUDE
(95% RPM).

2. CLIMB ON COURSE TO 10,000 FEET WITH MILITARY THRUST.

3. CRUISE AT AIRSPEEDS FOR MAXIMUM RANGE UNTIL 10% OF

INITIAL FUEL REMAINS.
4, 10% OF INITIAL FUEL IS ALLOWED FOR RESERVE AND LANDING.

12000
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4 TAKE-OFF AT SEA LEVEL

e == = = = TAKE-OFF AT 2500 FEET
8000
0 i I | | I | J
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DISTANCE TRAVELED, NAUTICAL MILES

Figure 8 Distance Traveled, Versus Initial Weight
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WEIGHT, PCUNDS

VELOCITY FOR MAXIMUM DISTANCE VERSUS WEIGHT
CONVENTIONAL TAKE-OFF AND LANDL'G
CRUISE ALTITUDE = 10,000 FEET
TWO ENGINES OPERATING

ARDC STANDARD DAY
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Figure 9 Velocity for Maximum Distance Versus Weight




INITIAL WEIGHT, POUNDS

MAXIMUM FLIGHT ENDURANCE VERSUS INITIAL WEIGHT

CONVENTIONAL TAKE-OFF AND LANDING

CRUISE ALTITUDE = 10,000 FEET
TWO ENGINES OPERATING
ARDC STANDARD DAY

MISSION DESCRIPTION:
1. FUEL ALLOWANCE FOR STARTING ENGINES, TAKE-OFF, AND

ACCELERATE-TO-CLIMB SPEED IS POUNDS OF FUEL USED IN
5.0 MINUTES WITH NORMAL POWER AT TAKE-OFF ALTITUDE

(95% RPM)

2. CLIMB ON COURSE TO 10,000 FT. WITH MILITARY THRUST
3. CRUISE AT AIRSPEED FOR MAXIMUM ENDURANCE UNTIL 10%

OF INITIAL FUEL REMAINS,
4. 10% OF INITIAL FUEL IS ALLOWED FOR RESERVE AND LANDING.
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Figure 10 Maximum Flight Endurance Versus Initial Weight




VELOCITY FOR MAXIMUM FLIGHT ENDURANCE VERSUS WEIGHT
CONVENTIONAL TAKE-OFF AND LANDING
CRUISE ALTITUDE = 10,000 FEET
TWO ENGINES OPERATING
ARDC STANDARD DAY
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Figure 11 Velocity for Maximum Flight Endurance Versus Weight
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ALTITUDE, 1000 FEET

ALTITUDE VERSUS VELOCITY FOR MAXIMUM RATE OF CLIMB
100% RPM OR TEMPERATURE LIMITED
ARDC STANDARD DAY
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Figure 13 Altitude Versus Velocity for Maximum Rate of Climb
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THRUST REQUIRED AND AVAILABLE, POUNDS
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Figure 15 Thrust Required and Available Versus Velocity,
Sea Level ARDC Standard Day



THRUST REQUIRED AND AVAILABLE, POUNDS

THRUST REQUIRED AND AVAILABLE VERSUS VELOCITY
2500 FEET ARDC STANDARD DAY
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Figure 16 Thrust Required and Available Versus Velocity,
2500 Feet ARDC Standard Day




THRUST REQUIRED AND AVAILABLE, POUNDS
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