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Figure 2-12. Landing gear wheels on a glider.
51207

Almost all high-performance gliders have retractable landing gear, so pilots should include landing gear down in their 
prelanding checklist. Most landing gear handles are on the right side of the pilot station. However, a few models have gear 
handles on the left side, and pilots should use caution when reaching for a gear handle on the left to make sure it controls 
the gear and not flaps or airbrakes. A common error includes neglecting to retract the landing gear after takeoff, and then 
mistakenly retracting it as part of the prelanding checklist.
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51' wing span

Wing area = 219 ft 2 Maximum gross weight = 1,040 lb

Aspect ratio = 11.85:1

Glide ratio = 22:1

Wing area = 193 ft 2 Maximum gross weight = 1,808 lb

Aspect ratio = 39:1

Glide ratio = 60:1

86.9 '  wing span

Chord lines 4.3 feetChord lines 4.3 feet

Chord lines 2.22 feet Chord lines 2.22 feet

Aspect ratio is determined by dividing the wingspan (from wingtip to wingtip), by the average chord. 

Figure 3-10. Aspect ratio

Winglets
51221

Wingtip devices, or winglets, also improve efficiency of the glider by altering the airflow near the wingtips and reducing 
induced drag.

Washout
22046

The wing root refers to the portion of the wing nearest the fuselage. Washout refers to a slight wing twist between the 
wing root and wingtip, which causes the wing root to have a greater angle of attack (AOA) than the wing tip. If the AOA 
becomes excessive, airflow will separate at the wing root before separation occurs at the wing tip. This wing design 
provides warning of any impending stall or overall separation of air from the wing and allows for continued aileron control 
at the onset of a stall.

Stability
22065

Vertical gusts, a sudden shift in CG, or deflection of the controls by the pilot can displace the glider from its orientation 
in flight. Static and dynamic stability define how the glider reacts after a displacement. Static stability describes the initial 
direction of the response. A glider with positive static stability initially moves back toward its original orientation after 
a change. A glider with negative static stability would increase displacement after a change. A glider with neutral static 
stability tends to hold any new orientation. The level of stability about each axis of a glider results from its design and 
loading.
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Erect spin Inverted spin Flat spin

Figure 3-22. Three types of spins.
22120

A stall and spin entry near the ground may prove fatal because a pilot may not have adequate altitude to recover. Therefore, 
pilots should avoid errors that could lead to a stall/spin accident. For example, during the approach and landing phase 
with a tailwind on the base leg, a pilot might try to tighten the turn to final using rudder, or to make a steep turn to prevent 
overshooting the final approach course. A skidding turn could lead to the lower wing exceeding its critical AOA before the 
upper wing and could result in a spin. An excessively steep turn could also result in an accelerated stall and spin.

Chapter Summary
41705

This chapter focuses on the four forces of flight, which include lift, drag, thrust, and weight. Components of one force 
can contribute to another. When lift offsets gravity and thrust offsets drag, unaccelerated flight occurs. The chapter also 
introduces the concept of ground effect, which results from a reduction in induced drag near the ground. A glider has 3 axes 
of rotation and moves about each axis because of natural disturbances and pilot input. Roll occurs around the longitudinal 
axis, pitch around the lateral axis, and yaw around the vertical axis. Stability refers to the ability of the aircraft to return to 
its original path and orientation after an upset. Pilots unfamiliar with the effects of control inputs and stability can induce 
oscillations. This chapter covers turning flight and the effect of forces on rate of turn, radius of turn, turn coordination, and 
load factors. The chapter also discusses stalls and spins.
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1 The natural sink of the glider 3 Changes in altitude caused by the glider slowing down or speeding up. 
(e.g., if the pilot pulls back on the stick, the glider slows down and gains 
altitude as speed is converted into height.)

2 External up (lift) or down (sink)
drafts cause the glider to gain or 
lose altitude (e.g., thermals)

A glider pilot does not actually want a variometer to display 
this type of altitude change because every time the pilot 
slows down, that pilot will think the glider is in a strong thermal. 

Stick pulled back
3,120 ft
50 knots

3,000 ft
80 knots

Figure 4-22. Flight maneuvers that display altitude changes on an uncompensated variometer.
25878

Electric-powered variometers offer several advantages over the non-electric variety. These advantages include more rapid 
response rates and separate audible signals for climb and descent.
25879

Some electric variometers use special sensors. As air flows into or out of the reference chamber, it cools sensors in a circuit 
and alters the electrical resistance measured by the system. The resulting change in resistance corresponds to the rate of 
climb or descent. The system displays that information on the variometer.
25881

Many electric variometers provide audible tones, or beeps, that indicate the rate of climb or rate of descent of the glider. 
Pilots using an audio variometer can listen for the rate of climb or descent, which allows more time to focus attention 
outside the aircraft. [Figure 4-23]
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Figure 5-4. Crosswind effect on final glide.
32692

A headwind during an approach results in greater altitude loss per distance traveled. The glider descends at a constant rate, 
but a lower groundspeed increases the observed approach angle. Pilots use various techniques to ensure safe touchdowns 
in different wind conditions. For example, if landing in a strong headwind, the glider pilot should plan for a base leg 
closer to the landing zone to allow for the steeper approach. Another technique uses delayed extension of spoilers or dive 
brakes with a faster airspeed to counter the headwind component. In the case of a tailwind and an apparent lower angle 
of approach, the glider pilot can use more spoiler or dive brake extension, slip, or use a combination of the two if allowed 
by the GFM. In any case, the pilot generally aims for a spot past the threshold of the runway to provide a safety factor 
that accounts for the effects of the wind gradient or other factors that may cause the approach to be shorter than expected. 
[Figure 5-5]


