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2.2 Module 12 - Helicopter Aerodynamics, 
Structures and Systems

12.2 ‑ FLIGHT CONTROL SYSTEMS

INTRODUCTION
There are three major controls in a helicopter used by the 
pilot during flight: the collective pitch control, the cyclic 
pitch control, and the anti‑torque pedals or tail rotor 
control. Sometimes in addition to these major controls, 
the pilot must also use the throttle control, which is 
usually mounted directly to the collective pitch control 
for controlling engine power. (Figure 2‑1)

The control systems described in this chapter are not 
limited to the single main rotor type helicopter but 
are used in one form or another in most helicopter 
configurations. All examples refer to a counterclockwise 
main rotor blade rotation, such as viewed from above. 
If f lying a helicopter with a clockwise rotation, left 
and right references must be reversed, particularly in 
the areas of rotor blade pitch change, anti‑torque pedal 
movement, and tail rotor thrust.

CYCLIC CONTROL
The cyclic pitch control is usually projected upward from 
the cockpit f loor, between the pilot's legs or in some 
models between the two pilot's seats. (Figure 2‑2)

The purpose of the cyclic‑pitch control is to cause the 
tip‑path plane of the main rotor to tilt as required to 
provide for movement of the helicopter in a desired 
direction: forward, rearward, left, and right.

As discussed in Sub-Module 01, the total lift force is 
always perpendicular to the tip‑path plane of the main 
rotor. The main rotor tilts in the direction called for 
by the control, and the helicopter moves as directed. 
When the control stick is in neutral, the helicopter 
remains stationary in the air (hover). If wind is present, 
the helicopter drifts in the direction of wind unless 
sufficient cyclic movement (rotor thrust) is applied to 
cancel the effect of the wind.

The rotor disk is also subject to the effect of gyroscopic 
precession (as described in Sub-Module 01). To counteract 
this effect, the mechanical linkages for the cyclic control 
rods are rigged in such a way that they decrease the pitch 
angle of each rotor blade at approximately 90° in the 
point of the rotor's rotation as it reaches the direction 
of cyclic displacement (Figure 1‑17) and increases the 
pitch angle of the rotor blade at approximately 90° after 

it passes the direction of displacement. An increase in 
pitch angle increases the angle of attack; a decrease in 
pitch angle decreases the angle of attack. When the 
cyclic is moved forward, the angle of attack decreases 
as the rotor blade passes the right side of the helicopter 
(with the advancing blade in a rotor system turning 
counterclockwise) and increases on the left side (on the 
retreating blade). This results in a maximum downward 

Figure 2-2. Location of cyclic pitch control.

Figure 2-1. Helicopter controls on the flight deck.
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