FLIGHT INSTRUMENTS

There are two flight-instrument systems, producing two types of flight instruments: pitot-static instruments and gyro instruments.

Pitot-static Instruments

The pitot-static system records static and dynamic air pressure, providing the pilot with information related to airspeed and altitude.

These pressures enter the system by way of ports located on the fuselage (static pressure sources) and the wing (dynamic pressure source).

Of the flight instruments that make use of the pitot-static system—the airspeed indicator, the vertical speed indicator, and the altimeter, only the
airspeed is connected to both pressure sources.
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Red line: never-exceed speed (Vne).

Yellow are: caution speed range, never to be intentionally entered, with the upper limit being Vne, and the lower limit being the maximum structural
cruising speed (Vno).

Green arc: normal operating speed range, with the lower limit being the power-off stall speed, including flaps and gear up (Vsl), and the upper limit
being Vno.

White arc: flaps extension speed range—where flaps can be used, with the lower limit being the power-off stall speed with flaps and gear down
(V's0), and the upper limit being the *maximum flaps extension speed” (Vie).

- Mote that manoeuvring speed (Va) is not indicated on the instrument.

Further Readings: Alrspeed Indicator

Further Readings: Manoeuvring Speed

Altimeter

The altimeter is connected only to the static port and also uses an aneroid capsule. It is calibrated on the basis of ICAQ Standard Atmosphere
assumptions of standard sea level pressure (29.927 Hg), a pressure lapse rate of 1 inch per 1000°, and a standard temperature lapse rate (1.98°C. per
1000°).

In the case that a static port becomes blocked during flight, most aircraft have an “altemate static source” switch in the cockpit that can be selected by
the pilot.

If an altimeter indicates a 50° error when set to the current altimeter pressure setting, the instrument is unserviceable (U/S). During flight the pilot sets
the altimeter to the nearest setting source (tower, FSS, eic.).

There are two errors associated with the altimeter: temperature errors and pressure errors. When flying from a high-pressure area to a low-pressure
area, the altimeter will read higher than actual altitude; similarly, when flying from warm air to cold air, the altimeter will again read higher than actual

altitude.

“From high to low, watch out below.” “From warm to cold, watch out .
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Further Readings

Gyro Instruments
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The gyro for the heading indicator spins around a horizontal axis and provides aircraft heading information; it is set to the aircraft compass.

Because of the earth’s rotation, the heading indicator is subject to a precession error of approximately 3° every 15 minutes.

=

The tum and slip indicator (above) consists of a ball and needle; the ball indicates yaw (skid or slip), while the needle indicates direction and rate of
tumn.

The gyro of the tum and slip indicator spins around a horizontal axis whereby a tumn causes precession and gyro movement, while a spring retums the
gyro fo neutral when the tum stops.

When the ball is centred, the needie markings indicate a standard rate tum of 3° per second. Thus a timed turn with the needle on the indicator will turn
the aircraft 130° in one minute. The turn rate indicator (the needle deflection) is accurate only when the ball is centred with rudder (no yaw).
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Most modern aircraft have a tum co-ordinator (depicted to the right) where the gyro is canted 35° and resultantly indicates turn rate imrespective of the
ball position (yaw).1

The gyro for the attitude indicator spins about a vertical axis and provides pitch and bank information.

Most gyros require approximately 5 minutes to come o rotation speed.
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