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CH-47D FLIGHT CONTROLS

STUDENT HANDOUT

TERMINAL LEARNING OBJECTIVE (TLO):

Action: Describe components, operational characteristics, functions, and limitations of the CH-47D Flight
Controls.

Conditions: In a classroom, given a CH-47D Flight Controls Trainer and a student handout.

Standards: Correctly answer in writing, without reference, six of eight questions pertaining to
components, operational characteristics, limitations, and functions of the CH-47D Flight Controls System,
In Accordance With (IAW) TM 11 15201 2401 10 and the student handout.

Safety Requirements: None.
Risk Assessment Level: Low.
Environmental Considerations: None.

Evaluation: Each student will be evaluated on this block of instruction during the first written
examination. This will be a criterion type examination requiring a GO on each scored unit. You will have
90 minutes for the exam.

1. Learning Step/Activity 11 Describe operational characteristics, components, and limitations of
the Flight Controls.
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a. Mechanical linkage between the cockpit and the rotary wing assemblies.
b. Hydraulic actuators assist in the control movements.

c. The controls cannot be moved without hydraulic pressure.



d. Presettransmission tilt (forward) of rotor discs.
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(1) Forward transmission 9 degrees of forward tilt.
(2) Aft transmission 4 degrees of forward tilt.
(3) The propulsive force is directed forward by the transmission tilt.

e. Programmed cyclic tilt of rotor discs (forward/aft).
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(1) Provided by the Longitudinal Cyclic Trim (LCT) system which are electrical actuators
attached to the swashplates.

(2) Forward tilt increases as airspeed increases to minimize fuselage pitch attitude changes.
(3) This directs the propulsive force more forward at higher airspeeds.
(a) Reduces blade flapping, stress on the aft vertical shaft, and fuselage angle of attack.

(b) Allows a higher velocity, not to exceed airspeed (VNE).



f.  Four control axes are identified by the helicopter response to the control input.

2. Learning Step/Activity 21 Describe components and operational characteristics of the Tandem
Rotor.

a.Thrust axis (thrust rod).
(1) Controls lift and propulsive force.

(2) The collective pitch angle of all six rotor blades is determined by the movement of the thrust
rod.



(a) Upward movement increases collective pitch in both rotors.

(3) Vertical thrust (altitude) is controlled by the increase or decrease of the input.
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(4) Since both rotors turn in opposite directions, the torque effect is canceled.
b. Pitch axis (forward and aft cyclic).
(1) Longitudinal control of tandem rotor helicopters is accomplished by differential thrust

(collective pitch) of the forward and aft rotors creating pitch attitude changes of the fuselage
about its lateral axis.



(a) Forward cyclic input decreases thrust (collective pitch) in the forward rotor system and
increases thrust on the aft rotor system causing the aircraft to pitch nose down and
increase airspeed.

(b) Aft cyclic input increases the thrust on the forward rotor and decreases thrust on the aft
rotor system causing the aircraft to pitch nose up and decrease airspeed.

(2) This is called Differential Collective Pitch (DCP).
c. Roll axis (lateral cyclic).

(1) Lateral control is accomplished by the lateral tilt of both rotor discs, which causes the
fuselage to roll about its longitudinal axis.

(2) Left cyclic tilts both rotor discs equally to the left.

(3) Right cyclic tilts both rotor discs equally to the right.



d. Yaw (directional pedals).

(1) Directional control is accomplished by differential lateral tilting of both rotor discs, which
causes the aircraft to turn about its vertical axis.

(a) Left pedal input causes a left tilt to the forward rotor disc and a right tilt to the aft rotor
disc.

(b) Right pedal input causes the forward rotor disc to tilt right and the aft rotor disc to tilt left.

(2) The coordinated use of lateral cyclic and directional pedals is necessary to maintain or
change course heading in flight with Advanced Flight Control System (AFCS) off.

e. Hovering turns.

(1) To turn around the forward rotor, coordinate pedal and cyclic in opposite directions.
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(2) To turn around the aft rotor, coordinate pedal and cyclic inputs in the same direction.
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(3) To turn around the center cargo hook, make only pedal input.

NOTE: The nose of the aircraft will always move in the direction of the pedal input.



f.  Mixing units combine all control inputs into one integrated output to the upper dual boost
actuators to move the swashplate.

Flight Control Mixing Units

(1) First stage unit (two sections).

(a) One section mixes longitudinal cyclic (pitch) and thrust.

(b) One section mixes lateral cyclic (roll) and pedals (yaw).
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(2) Second stage unit. All inputs from the first stage unit are combined in the second stage unit.

(3) Control stops.
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(4) During preflight, check for damaged components.
NOTE: During engine shutdown, position the pedals and cyclic at neutral and the thrust at ground detent.

CAUTION: Critical flight control components can be damaged if thrust is not in ground detent, Page 8-
21.
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3. Learning Step/Activity 3i Describe flight and ground, Flight Control Limitations.

CH-47D Helicopter Cockpit Instrument Panel

Co-Pilot

a. During all ground operations, control movements are limited to prevent droop stop pounding.
(1) Thrust T not below the ground detent.

(2) Aftcyclict 2 i nches.
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(3) Lateral cyclic T 1 inch.
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(4) Pedals1 3/4 inch.

Ensure that your left and right pedals are adjusted to corresponding positions prior to engine
start.

Learning Step/Activity 41 Describe Flight Control Components.

Secondary controls are mounted on pallets to simplify maintenance.
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