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CH-47D ROTOR SYSTEMS

STUDENT HANDOUT

TERMINAL LEARNING OBJECTIVE (TLO):
Action: Describe the components, operational characteristics, functions, emergency procedures, and
limitations of the CH-47D Rotor System.

Conditions: In a classroom, given a CH-47 rotor hub on a stand, CH-47 rotary wing cutaway, CH-47
swashplate assembly, Operators manual, and a student handout.

Standards: Correctly answer in writing, without reference, four of six questions pertaining to
components, operational characteristics, limitations, and functions of the CH-47D Rotor 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 third 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 1 List the components of the rotary wing head and control systems.

a. Slider Shaft.

Slider Shaft

Swashplate

Fixed Link

Drive Arm

(1) Forward is mounted on top of the forward transmission.
(2) Aftis mounted on the aft vertical shaft thrust bearing.
(3) Provides for the alignment of the swashplate assembly.
b. Swashplate assembly.
(1) Mounted on the slider assembly.
(2) Provides input to the rotor head via the pitch change links.

Cc. Yoke Assembly
(1) The forward yoke is attached to the forward transmission upper case.

(2) The aft yoke assembly is attached to the fuselage in the aft pylon at STA 534, left-hand side.
(3) Act as a pivot point whenever the swashplate is tilted left or right or moved vertically.
d. Longitudinal Cyclic Trim Actuator (LCT).

(1) Forward LCT located on the outboard side of the fixed ring between the forward swashplate
and the yoke assembly.

(2) Aft LCT located on the inboard side of fixed ring between the aft swashplate and the yoke
assembly.

(3) Provides inputs into the rotor system using commands from the AFCS or manually from the
pilot.



e. Fixed Link.

(1) Forward fixed link mounted on the inboard side of the forward swashplate.

(2) Aftfixed link mounted on the outboard side of the aft swashplate.

(3) Has a strain gage that measures the stresses on the rotor system and sends the signal to the
CGil. The forward fixed link sends its signal to a signal conditioner unit located in the front of
the forward pylon and then to the signal processor in the aft pylon. The aft fixed link sends its
signal to the signal processor in the aft pylon and the highest signal of the two is sent to the
CGl gage in the cockpit.

f.  Drive Arm.
(1) Mounted between the swashplate and the weather protective cover.

(2) Keeps the rotating ring of the swashplate aligned with the rotor head.

g. Pitch Change Link (PCL).

Weather Protective

(1) Mounted between the rotating ring of the swashplate and the rotor head.
(2) Provide the direct input of pitch into the rotor head.
h. Weather Protective Cover.
(1) Mounted above the swashplate assembly, just below the rotor head.
(2) Keep rain, ice and snow from entering the upper transmission areas.
i. Centrifugal Droop Stops.
(1) Located only on the aft rotor shaft assembly, just below the rotor head.

(2) Reduce the amount of travel (flap) for the aft blade assemblies when operating at low RPMs.



j. Fixed Droop Stops
(1) Hardened steel blocks bolted to each pitch-varying shaft, below the horizontal hinge pins

(2) Forward fixed droops prevent the rotor blades from drooping low enough, at low Rotor RPM,
to strike the helicopter or the ground.

(3) Aft fixed droop stops on the aft rotor head protect the rotor head and provide a surface for the
interposer block to contact.

WARNING: Stops are not interchangeable between the forward and aft rotor heads. Damage to the
rotor system or helicopter can occur if forward and aft droop stops are interchanged.

j- Rotor Head.

Rotor head Centrifugal Droop Stops Rotor Blade

Damper

Weather
Protective
Cover

(1) Forward mounted on the forward rotor shaft.

(2) Aft mounted on the aft vertical shaft.

(3) Transmit the torque from the transmission to the rotor blades.

(4) Transmit the pitch change from the pitch change link to the rotor blades.
k. Damper (Shock Absorber).

(1) Mounted between the rotor head and blade assemblies.

(2) Controls the rate and limits the amount of lead and lag for the blade assembilies.
[.  Rotor Blade.

(1) Three blades are mounted to each rotor head assembly.

(2) Provides the lift for the helicopter.

(3) Each blade weighs approximately 350 pounds.
m. Rotor RPM Indicator.

(1) Located on the pilots and co-pilots instrument panels.

(2) Indicates Rotor RPM (RRPM).



2. Learning Step/Activity 2 - Describe the components, operational characteristics, and
functions of the rotary wing control system.

a. Slider Shaft.

Forward Transmission

Slider Shaft

Aft Vertical Shaft

(1) The slider assembly is used to keep the swashplate vertically aligned.
(2) Includes stops at the top and bottom to limit the amount of vertical travel of the swashplate.

(3) The slider is coated with a Tungsten Carbide layer to reduce the amount of drag on the
bearings inside of the swashplate.

(4) During preflight check for scratches in the coating, dents, or cracks on the sliding surface.

b. Swashplate Assembly.

Forward Installation Aft installation

(1) Flight control movement, manual or automatic, result in vertical or tilting movement of the
swashplate, this transmits the movements of the upper dual boost and Longitudinal Cyclic
Trim (LCT) actuators to the rotating components attached to the rotor head.



(2) The swashplate is broken down into the following components:

Teflon Bearing

Upper Grease Seal

Upper Bearing Retainer
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(a) Stationary Ring.

1. The forward and aft stationary rings are made from different materials, the forward is
made from aluminum and the aft is made from steel.

2. Provides the attachment points for:

a. Pivoting upper dual boost actuator.
b. Swiveling upper dual boost actuator.
c. LCT actuator.

d. Fixed link.

(b) Rotating Ring.

1. Converts non-rotating pitch control inputs into rotating pitch control inputs using the
Pitch Change Links (PCL).

2. Provides the attachment points for:

I

Three pitch change links.
b. Drive arm assembly.

3. Two single and one double interrupter are installed on the bottom of the rotating ring
to provide the location of the target blade (green) to the track and balance equipment
via a magnetic pickup.

(c) Ball Bearing.
1. Separate rotating and the non rotating components.

2. Bearing is held in place by a lower and upper bearing retainer.

3. Lubricated by grease fitting on the lower portion of the swashplate.



4. Grease is held in the bearing by an upper retainer mounted to the rotating ring and
the lower grease seal mounted to the stationary ring.

(d) Ball Spherical Bearing (Uni-Ball).

1. This bearing provides the vertical movement on the slider shaft and the tilting
movement about the vertical axis.

2. Dry Teflon bearing rings are located on the inside of the ball, no other lubrication is
required. The bearing rides on the slider assembly.

a. The bearing sets consist of a three piece matched bearing assembly which are
glued to the upper and lower section of the ball assembly.

b. Three retainers are used to maintain the proper vertical spacing of the two
bearing sets.

|

The spherical ball is fit into a set of two Dry Teflon bearings inside the rotating ring,
which allows the stationary ring to tilt independently of the ball assembly.

¢. Longitudinal Cyclic Trim (LCT) actuators.

(1) The LCT system reduces fuselage negative angle of attack as forward airspeed is increased,
thus reducing fuselage drag.

(2) The system also reduces blade flapping which results in lower stresses on the rotor shafts.
d. Fixed Link provides 3 functions.
(1) When the LCT operates it acts as the pivot point for the swashplate.

(2) When the swashplate is moved by the upper dual boost actuators the fixed link keeps the
pressure and strain off the gears within the LCT.

(3) The fixed link houses the strain gage for the cruise guide indicating system.

(a) The fwd fixed link provides its signal to the conditioner which is then sent to the processor
in the aft pylon.

(b) The aft fixed link provides its signal to the processor.

(c) The larger of the two signals is sent to the Cruise Guide Indicator in the Cockpit.



e.

Drive collar and drive arm assembly.

Upper Drive Arm \
O Drive Collar

Lower Drive Arm - -

ﬁ Swashplat Attachment
4/,@/ Point

(1) The drive collar transmits the torque to the swashplate through the drive arm assemblies.
(&) The drive collar is master splined to align with the rotor drive shaft.
(b) A flange is located on the drive collar for installation of the weather protective cover.
(c) Drive collar lugs are used to connect the upper drive arm.

(d) Teflon, fabric bearings are used at each joint.

(2) The drive arm assembly drives the rotating ring of the swashplate.

(a) Upper drive arm is attached between the collar and the lower drive arm.

1. Upper attachment point contains stainless steel bushings.
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