DISCUSS
Flight control system (from gouge.. not Brim certified!!)
The flight control system (Figure 2-17) is a positive mechanical type, actuated by conventional helicopter controls which, when moved, direct the helicopter in various modes of flight. The system includes the cyclic controls, used for fore-and-aft and lateral control; the collective pitch (main rotor) control levers, used for vertical movement; and directional control (rudder) pedals, used for heading control. The control system forces are reduced to near zero by hydraulic servo cylinders which are connected to the control system mechanical linkages. A force trim system connected to the cyclic and tail rotor controls contains electrically operated mechanical units. There is no force trim connected to the TH-57B tail rotor controls.
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The flight control system consists of push-pull control tubes and bellcranks, actuated by conventional helicopter cyclic, collective, and rudder controls. The controls are routed beneath the pilot seats aft to the center of the helicopter and then up to the cabin roof through the control column, which also serves as a primary cabin structure. Access doors are located on the aft side of the control column, and removable seats are provided for control inspection and maintenance accessibility. Cyclic and collective controls are routed to the main rotor blades through the swashplate. The swashplate and support assembly encircle the mast directly above the transmission. The swashplate is mounted on the universal support (pivot sleeve and uniball), which permits it to be tilted in any direction. Movement of the cyclic control stick results in a corresponding tilt of the swashplate about the uniball, which tilts the rotor tippath plane. Movement of the collective pitch lever actuates the sleeve assembly, which raises or lowers the swashplate and transmits collective pitch changes to the main rotor blades. The cyclic controls are properly coordinated with the collective control by action in the mixing lever at the base of the control column. The directional control (rudder) linkages are routed through the tailboom to the tail rotor. Fixed-length control tubes and a minimum of adjustable tubes simplify rigging. All self-aligning bearings and rod ends are spherical Teflon bearings requiring no lubrication.
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Collective Pitch Control Lever. Acting independently of the cyclic is the collective system (figure 5-16).   The collective stick through mechanical linkage transmits pilot inputs to the main rotor blades increasing or decreasing blade pitch angle equally and in the same direction. The collective stick located to the left of the pilot is mounted to a jackshaft. Also located at the jackshaft mounting point is a friction adjuster. The friction adjuster allows the pilot to adjust the amount of force required to move the collective. Control inputs are transmitted through a lever assembly and control tube up through the control column to the hydraulic servo. From the servo, control tubes connect with the collective lever. Moving the collective stick upward will cause the collective lever to be pulled downward. A downward movement of the collective lever will raise the pivot sleeve and uniball assembly and thus raise the swashplate assembly as shown in figure 5-17.

As the swashplate rises, the pitch angle of both rotor blades is increased equally.
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Figure 5-17 Swashplate Assembly



Raising the collective will increase the torque effect and the TH-57, like all helicopters, must have a system to counter torque. 

Directional Control Pedals 

The TH-57 uses a two-bladed semirigid flapping type tail rotor as an anti-torque device. As shown in figure 5-18, control of the tail rotor is accomplished by control pedals, push-pull tubes, bellcranks, and a pitch change mechanism.

The control pedals, located on the cockpit deck, transmit control inputs by push-pull tubes to the tail rotor. Located with the control pedals is a starwheel adjuster. Rotation of the starwheel adjuster will move the pedals equally closer or farther from the pilot's station. The control linkage, consisting of pushpull tubes, runs from the control pedals rearward up the control column through the tail boom to the pitch change mechanism. The pitch change mechanism mounted to the tail rotor gearbox consists of a lever, control tube, crosshead and pitch change links. The lever extends and retracts the control tube that runs through the tail rotor gearbox and drive shaft.
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As the crosshead is attached to the control tube, the crosshead moves in and out. As shown in figure 5-18, the crosshead moving in and out will change the pitch angle of the tail rotor blades via the pitch change link and pitch horns. When left pedal is applied, control tubes are moved and the lever assembly retracts the control tube. As the control tube retracts, the crosshead moves closer to the yoke assembly; tail rotor blade pitch is increased.

Jammed flight controls
During ground ops:  qualified technicians will inspect immediately (prior to further flight or turnup).  No attempt shall be made to free controls.  Hold light pressure against jam.

If returned from flight with malfunctions: request immediate flight control inspection.

Hot start


*TWIST GRIP
CLOSE



*FUEL VALVE
OFF



*STARTER

SECURE after TOT stable below 400



*BAT Switch

OFF



Caution:  Do not allow TOT to rise above 810 for more than 10s or 927



Note:  Use APU for subsequent start attempts if limits not exceeded.

Hung start

*TWIST GRIP
CLOSE



*FUEL VALVE
OFF



*STARTER

SECURE after TOT stable below 400



*BAT Switch

OFF

Abort start

*TWIST GRIP
CLOSE



*STARTER

SECURE after TOT stable below 400



*BAT Switch

As required
Engine fire on start (external)

*TWIST GRIP
CLOSE



*FUEL VALVE
OFF



*BAT Switch

OFF


C
*ROTOR BRAKE
ENGAGE



*HELICOPTER
EXIT and use fire bottles or get clear.



*WARNING!!!
Beware of rotor blades after exiting A/C
Emergency shutdown

*TWIST GRIP
OFF



*FUEL VALVE
OFF



*BAT SWITCH
OFF

C
*ROTOR BRAKE
ENGAGE

Post shutdown fire (internal)



*STARTER

ENGAGE



*FUEL VALVE
OFF



*IGNITER C/B
PULL



*STARTER

SECURE after fire is extinguished.

Dynamic rollover

Accelerated roll about a ground attached point peculiar to primarily skid configured helicopters.  Helicopter gets in a situation where it is pivoting around a skid.  If bank angle builds past 15, the helicopter will enter a rolling maneuver that cannot be corrected with full cyclic.

The critical rollover angle is even worse for a right skid down condition, crosswinds, lateral center of gravity offset, and left rudder pedal inputs.

Care must be taken to keep aircraft trimmed, especially laterally.  Critical recovery angle may be exceeded in less than 2 seconds.

Collective is much more effective in controlling the rolling motion because it reduces main rotor thrust.  Smooth moderate reduction of less than 40% is adequate to stop the rolling motion with about 2deg bank angle overshoot.

The only restoring moment capability is the weight of the helicopter times the offset distance.  This goes to zero at approx 31 degrees.

With full lateral control deflection, mast bumping occurs when roll rate reaches 10 degrees per second.
Blowback (normal approach/transition to forward flight)

Pitch up tendency as you accel or pitch down tendency as you decal due to dissymmetry of lift that causes blade to flap and generate extra lift on the advancing blade.

CRM (decision making)

Ability to use logical and sound judgment based on the information available.

Special VFR course rules

Weather mins are 500-1
In Class C must be at or below 700’MSL/500’AGL, clear of clouds, south of Langley

Proceed from Point Fish to HWY-90… All other SVFR routing identical to normal

Comms shall include SVFR

No simulated emergencies while in Class C

No SVFR outside local area in Bravo

Searchlight and landing light should be on and position lights steady bright in Class C

SVFR clearance required to reenter Class C
DEMONSTRATE/INTRODUCE

Waveoff (power on)

1) ENSURE TWIST GRIP IS FULL OPEN
2) INCREASE COLLECTIVE TO ARREST RATE OF DESCENT.  BALL

3) ADJUST NOSE TO APPROPRIATE CLIMBING ATT. (70, 700) BALL

Quick stop from a hover

1) BEGIN A TRANSITION TO FORWARD FLIGHT
2) AT 35’ 50kts, LEVEL OFF TO STABLIZE A/S AND ALT WHILE MAINTAINING HEADING AND GROUND TRACK.

3) COORDINATE DOWN COLLECTIVE WITH AFT CYCLIC TO SLOW HELICOPTER.

4) SLOW TO APPROX 25kts G/S

5) RECOVER BY COORDINATING UP COLLECTIVE AND FORWARD CYCLIC TO ACCEL TO 50kts, RESUME NORMAL CLIMB AFTER 50.

Simulated engine failure hover/hover taxi

1) ESTABLISH INTO THE WIND IN A 5 FOOT HOVER OR TAXI < 5kts
2) HOLD COLLECTIVE PITCH CONSTANT AND MAINTAIN HEADING WITH PEDALS (“FREEZE COLLECTIVE, STOP THE YAW”)

3) ALLOW A/C TO DSCEND, ELIMATE DRIFT, CUSHION TOUCHDOWN WITH COLLETIVE (“ELIMNATE DRIFT AND CUSHION”)

4) WHEN ON GROUND, LOWER COLLECTIVE, NEUTRALIZE CONTROLS, WAIT 15 SECS, SMOOTHLY TWIST GRIP FULL OPEN

Normal approach

1)
MAINTAIN 500’ AGL AND 70kts ON DOWNWIND

2)
AT 180, LOWER COLLECTIVE, BEGIN DESCENDING, DECELERATING TURN TOWARDS COURSELINE MAINTAINING BALANCED FLIGHT

3)
ARRIVE AT THE 90 WITH 300’ AND 60kts

4)
INTERCEPT COURELINE BY 150’ WITH 50KTS AND SUFFICIENT STRAIGHTAWAY (600-800) TO INTERCEPT GLIDESLOPE, ESTABLISH CROSSWIND CORRECTION

5)
AT 150’ SET APPROPRIATE DECEL ATTITUDE AND ADJUST COLLECTIVE TO MAINTAIN 10 TO 20 DEGREE GLIDESLOPE

6)
AS HELICOPTER TRANSITIONS TO HOVER, SLIGHT FWD CYCLIC MAY BE NECESSARY TO COUNTER PENDULUM EFFECT.

7)
ARRIVE OVER THE SPOT AT HOVER ALTITUDE, POWER AND 0 G/S
PRACTICE

NATOPS brief

Checklists

Preflight/post flight inspection

Engine starting procedures

Hover and Hover taxi

Vertical takeoff and landing

Transition to forward flight

Course rules

BAW

Level speed change

Normal approach

Turn on the spot/clearing turn

Shutdown procedures

CRM
Figure 2-17. Flight Control System





1 . 	Tail rotor control system


2. 	Cyclic control system


3. 	Collective control system


4. 	Mixing lever assembly


5. 	Cyclic servo actuators


6. 	Collective servo actuator


7. 	Swashplate assembly


8. 	Control tube actuators


9. 	Pitch trim damper


10.	Roll computer (C)


11.	Pitch computer (C)


12.	Roll trim damper





1. Collective lever assembly


2. Control tube


3. Cylinder extension tube


4. Belicrank


5. Boost cylinder


6. Control tube





7. Torque tube


8. Friction adjuster


9. Collective stick


10. Cylinder support assembly


11. Link assembly


12. Plate, droop compensator


13. Seat structure





Figure 5-16 Collective Control





1. COLLECTIVE LEVER


2. PIVOT SLEEVE


3. SWASHPLATE





Figure 5-17 Swashplate Assembly
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