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""Many of the major problems of the air-
craft of the future are old problems in new
dress.

"The first technical report of the Na-
i tional Advisory Committee for Aeronau-
tics, written in 1915 by Dr. J.C.Hunsaker,
present NACA Chairman, dealt with the
problem of the stability of an airplane in

free flight.

"The then current high-speed military
airplane was the Curtiss J N2 with a maxi-
mum speed of about 85 mph and a minimum

speed of about 43 mph.

"The problems of stability and control of cur-

rent and future aircraft are describable in the
same conceptual framework. ..which Hunsaker ap-
plied in NACA Report No. 1. There are, however,

great changes in the superstructure, in what Bryan de-
scribed as the approximations tothe air pressures to which
the planes and other parts ofthe machine are subjected. For
our future airplanes we must assure stability not at speeds of
40 to 90 mph, but at speeds extending from 100 to 1000 mph or

H. L. Dryden, January 7, 1955
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This booklet contains reproductions of the charts used
to illustrate the presentations at the NACA’S 1955 Triennial
Inspection at the Ames Aeronautical Laboratory. Space
has been provided for those who wish to take notes.
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FUSELAGE FUSELAGE VORTEX INFLUENCES
ALSO PRODUCES VORTEXES STABILITY IN YAW
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DYNAMIC STABILITY
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SIMULATORS AS AN AID TO FLIGHT RESEARCH

EQUATIONS FOR AIRPLANE
PITCHING MOTIONS

AIRPLANE MOTION SIMULATED
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USE OF SIMULATOR FOR
CONTROL RESEARCH

. /By SIGHT
SIMULATES:
m%?g-m v —~ TARGET
AERODYNAMICS SIMULATES:!

~ TARGET
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USE OF SIMULATOR FOR
PITCH-UP RESEARCH
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MASS

INERTIA
AERODYNAMICS

/
STICK POSITION
SIGNALS

<<+« ANGLE OF ATTACK TO HYDRAULIC RAM INPUT <<~
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AIRPLANE FLEXIBILITY

NACA AEROELASTIC RESEARCH
B-47 AIRPLANE

AEROELASTICITY
| Stability & Control
High Speed

Flight
Station
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INSTRUMENTATION

®PILOT INPUT AND AIRPLANE
RESPONSE

PILOT CONTROLS
CONTROL SURFACES
AIRPLANE MOVEMENT

STRUCTURAL LOADS
STRAIN GAGES

<«BEND AND TWIST
OPTIGRAPH

CAMERAS
ACCELEROMETER
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TYPICAL OSCILLOGRAPH RECORD BENDING AND TWISTING
OF WING IN FLIGHT

PREDICTED~
MEASURED

TWIST

5 SECONDS
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TRANSONIC RESEARCH

TRANSONIC TESTING IN FLIGHT SWEPT-BACK WINGS
ARE SUBJECT TO PITCH-UP

PITCHING MOMENT

NOSE DOWN #= == NOSE UP
<

LIFT =
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MODIFICATION OF SWEPT WINGS 14-FOOT TRANSONIC WIND TUNNEL
ALLEVIATES PITCH-UP :

MACH NUMBER = .98

PITCHING MOMENT

NOSE DOWN #= == NOSE UP
/

7

<

Section 5 14



TRANSONIC TEST SECTION
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HYPERSONIC RESEARCH

FLIGHT PATHS OF
HYPERSONIC AIRCRAFT
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TEMPERATURE
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WING SURFAGE
TEMPERATURE DISTRIBUTIONS
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RESEARCH ON TAKE-OFF AND LANDING

- 5
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UNITARY PLAN WIND TUNNELS
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AIR COOLER AUTOMATIC DATA-REDUCTION
SYSTEM

23 Section 8



JET AIRCRAFT CRASH-FIRE RESEARCH

TURBOJET CUT AWAY

Section 9



IMPACT SWING
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ATTENUATION OF

CRASH LOAD BY FLEXIBLE SEAT
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CHEST ACCELERATION
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