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Figure 18d. Heading data for USAir flight 427.
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Aerospatiale’s SN-600 Corvette prototype has determined that over-trimming of the aircraft's variable incim
tailplane probably is what caused the twin turbofan business jet to pitch over into an uncontrollable dive.
Aerospatiale officials are convinced the final accident report will clear the basic Corvette design and are accelerating
development of two praduction aircraft and twao test specimens. Flight tests with the new models - -embodying
configuration changes resulting from early prototype flight tests—are scheduled to begin late next year.

The aircraft should be certified by the end of 1973, in time to guarantee production delivery in early 19/4. Thraqa
crewmen from the French civilian test center (CEV) were killed in the crash of the prototype, which occurred as they
were doing high-altitude stalls (AW&ST Apr. 12, p. 53). The aircraft pitched over about 20 kts above normal stalling
speed and entered a steep dive,

The only transmission from the pilots was a terse report from one of them that together they were unable to puj
the aircraft out of the dive,

After long study of data from flight test recorder tapes, the investigators have determined that the pilot, who was
flying the Corvette for the first time, apparently trimmed the tailplane to an excessive negative incidence, nose-up
attitude during preparations for the stall tests. No stops had been installed to limit tailplane travel, because that
portion of the flight envelope had not been fully explored.

All aircraft with vartable-incidence tailplanes could encounter the same problem which caused the Corvette

crash, according to several officials. When setting up the aircraft for the stall series, the pilot apparently put it in 3
configuration which ultimately reversed the action of the tallplane and elevator controls, they said.

The large-span flaps were deployed, creating a relative downward (or nose-up) airflow over the tailplane. While
trimming the tailplane, the pilot apparently released back pressure on the control yoke - as is general practice - and
the elevator control surfaces moved to a nose-down position opposite that of the tailplane as they streamlined in
the relative airflow, they said.

The resultant control surface configuration created a nose-down pitching moment before stall speed was reached,
they said, and :the deflected airflow generated by the flaps created aerodynamic pressures on the elevator controls
which the pilots could not overcome. The Corvette has straight mechanical linkages without servo-controls in its
flight control system,

To recover from the dive, the pilots would have had to move against their automatic reactions and trim the tailplane
for nose-down, according to one official. This probably would have re-established the aerodynamic balance of the
tailplane, they said. Raising the flaps also might have helped correct the control imbalance, they added.
Aerospatiale test pilots were aware that without stops the tailplane could be over-trimmed, they operated within
certain limits while exploring the aircraft’s envelope. How the CEV test pilot managed to trim the aircraft past these
limits probably will not be determined.

Program officials said production aircraft will be equipped with stops which will make it impossible to establish an
imbalanced configuration.

The French accident investigating board has completed
a study of the accident and has submitted its report to
Aerospatiale and the French flight test center (CEV).

The official report said the cause of the accident was an
“aerodynamic anomaly in the horizontal tall” and that
the problem has been corrected on the new production
design. The problem encountered basically was tailplane
stall, according to one source, which was aggravated by a
45-deq. flap setting and high negative incidence setting of
the horizontal tailplane, The aircraft pitched down about
20 kt. above normal stall speed,

The problem has been eliminated on production versions
through a combination of previously planned lengthening
of the fuselage —aimed primarily atimproving aerodynamic
drag - and smaller limits on movement of the three control
surfaces involved.

Travel of the variable incidence tailplane has been reduced
from +2 deg and -10 deg to +2 deg and -8 deq.

Elevator travel has been reduced from +25 deg and -15
deg to +20 deg and -10 deg. Flap deflection angle has
been reduced from 45 deg. to 40 deg.

Figure 31.26 - Over-trimming cited in Corvette crash.
Source: Aviation Week and Space Technology, May 31 and October 18, 1971
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