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Describe the TH-57.

The TH-57 is a land based, skid configured, utility type helicopter designed to land on reasonably level firm ground.

What is the diameter of the main rotor?
33’-4”

What is the turning radius of the TH-57?
22’

What powers all light systems?
28vdc common bus

What are the operating limits on the search and landing lights?
10 minute limit on landing light, longer periods could cause an overheating condition leading to fire.

Identify 5 major section of the airframe.

Forward, landing gear, Cowling, tail boom, Vertical Fin

What is the construction of the forward section?
Aluminum honeycomb covered with fiberglass and aluminum skin, which serves to sound proof the cabin and provide excellent strength to weight ratio.

Name the parts of the landing gear.

Skid tubes, Cross Tubes, Steel Tail Skid, and 4 Strap Assemblies

What absorbs wear on the skids during landing/?
Steal Skid Shoes

What is the main purpose of the cowling section?
To stream-line air flow around engine and transmission.

Describe the construction of the tail boom.

Full monocoque construction with a covering of aluminum alloy, except for the first ten inches.

What is the purpose of the tail boom?
It provides an extended mounting point for the tail rotor to increase moment arm.

What is the function of the horizontal stabilizer?
Its negative camber provides a down load that enables the aircraft to fly at near level during cruise.

What is the purpose of the vertical fin?
It provides directional stability and reduces tail rotor loads in forward flight using a 5.5o offset.

What is the structural weight capacity of the cargo hook?
1500 lbs

How many release mechanisms does the cargo hook have?
3, two mechanical and one electrical

Name the components of the cowling section.

Forward, Induction, Engine, and Aft fairing

Name the engine used in the TH-57

Allison 250C-20J Turboshaft

What is the power output of the engine?
420 SHP rated, derated to 312 SHP by Bell helicopters due to transmission limitations.

Name the four sub-assemblies of the engine.

Compressor, Combustion,  Turbine, and Accessory gear box

Name the four components of the compressor section.

Front Support, Rotor wheels and blades, case assembly, and diffuser scroll

Describe the location and purpose of the anti-icing valve.

The anti-icing valve is located on top of the diffuser scroll, and when opened provides 500of air to the front support.

What type of compressor is used in the engine?
A six stage axial, single stage centrifugal compressor is used to provide 6.5 times the ambient pressure compression.

Describe the function of the rotors and stators in the compressor section.

Rotors increase the velocity of the air while the stators decrease velocity to increase static pressure while directing the air to the next stage.

Describe the location and function of the compressor bleed valve.

The valve is located at the fifth stage of compression and it regulates pressure to prevent stall.

What type of combustor is used in the Allison 250C-20J?
A single can type

Describe the location and function of the burner drain valve.
It is located at the lowest point on the combustion chamber and serves to eliminate accumulations of fuel.
What is the compression ratio and temperature of the air upon arrival at the diffuser scroll.

6.5:1 Compression and 500of

State the location and function of the fuel nozzle and ignitor plug.

They are both located at the aft end of the burner-can.  The fuel nozzle introduces fuel to the can while the ignitor plug initiates combustion (During start only).

Describe the function of the air entering the combustion section.

75% of the air entering the combustion section passes around the combustor liner for cooling the remaining 25% of the air is used for combustion.

What is the purpose of the four stage turbine?
Converts the heat energy provided by the combustion process to mechanical energy.

What portion of energy is used to drive the compressor section and gas producer drive train?
Approximately 2/3’s

What type of connection exists between the gas producer and free-power turbine?
A gas coupling exists.  There is no mechanical connection between the Ng and Nf.

How is TOT measured?
Hot gases pass over the 4 thermocouples located at the exhaust end of the Ng turbine.  The 4 signals are averaged and sent to the TOT gauge located on instrument panel.

What is the purpose of the accessory gear box?
It is the primary structural member for the engine and provides mounting for the compressor and turbine assemblies.

What engine accessories are powered by the gas producer section?
Starter generator

Tach generator (Ng)

Oil pump

Fuel pump

Fuel control unit

What engine accessories are driven by the free power drive train?
Governor Nf

Output shaft

Tach Generator

Torque meter

What type of engine oil system is used?
Dry sump, pressurized, circulating oil system

What is the capacity of the oil system?
5.5 quarts

Describe the location and type of engine oil pump.

The oil pump is located in the accessory gear box, and is a gear type consisting of one pressure element and four scavenge elements.

What happens if the oil filter becomes clogged?
A bypass will allow the oil to return to the oil tank and the pressure will pop a red indicator button out.

How is the engine oil cooled?
After the oil has been filtered it is routed to a radiator type cooler near the oil tank.  Cooling air is provided by a squirrel cage fan driven by the tail rotor drive shaft.  This air also cools the transmission oil and the hydraulic fluid.

How is the engine oil temperature transmitted to the cockpit?
A temperature bulb, located in the oil tank, sends an electrical signal to the cockpit gauge.

Describe the engine oil system chip detectors.

The chip detectors monitor engine oil for metal particles.  They incorporate an electro-mechanical system to distinguish normal wear from more serious damage.

What type of FCU is used in the engine?
A pneumatic-mechanical type

What is the purpose of the idle detent?
To prevent the twist from being rotated direct to the closed position.

How does the Nf governor work?
The Nf governor senses the power required to maintain 100% Nf RPM and adjusts the gas-producer RPM accordingly.

What is the purpose of the droop compensator?
To minimize transient RPM variations as power changes are made.

What is the function of the linear actuator?
Allows the pilot to adjust the Nf turbine RPM through the use of the beeper control on the pilot’s collective.

Where is the anti-icing motor located?
On the top mounting pad of the accessory gear box.

What is the twist grip control linked to?
It is linked to the gas producer fuel control unit.

How is the power turbine governor controlled?
Through a linear actuator and droop-compensating system.

How is a free-wheeling unit oil seal failure recognized?
By an overflow of engine oil and a transmission oil decrease.

Where is the oil tank mounted?
Over the tail rotor drive shaft on the aft deck of the fuselage.

What does the first nozzle assembly do to the expanding gasses?
It accelerates the gasses and then directs them to the turbine wheel.

State the purpose of the splined trunnion.

It provides a mounting point for the yoke assembly and a flapping axis for the main rotor.

How is the yoke mounted to the splined trunnion?
By pillow blocks which have centering provisions for the yoke.

State the amount and purpose of preconing?
2-1/4o, relives bending stress of the yoke, blade grips, and blade root.

State the purpose of the tension-torsion strap?
To hold the blade grip to the yoke assembly, to absorb centrifugal forces, and to allow pitch change action.

State the purpose of the latch bolt.

Connects the blade grip and the tension torsion strap

How is the rotor blade mounted to the blade grip?
By a hollow vertical through bolt that allows balance weights to be installed.

How is high rotational inertia achieved on the rotor blades?
During blade construction internal weights were added t the tip and the min-span of each blade to balance each precisely.

State the purpose of the flap restraint kit.

To prevent excessive blade flapping during low rotor PRM (Below 25%-32% Nr)

Describe the main rotor system.

It is a two bladed, semi-rigid, flapping type rotor system with an underslung hub.

State the purpose of underslinging.

To keep the rotor system balanced during flapping or tilting (i.e. Corrects for geometric imbalance)

Describe the tail-rotor assembly.

Two bladed, semi-rigid, flapping type system, with the all metal blades having a diameter of 5’-5”.
State the purpose of the tail-rotor.

To counteract the torque effects of the main rotor system.

What provides dynamic balancing of the tail rotor?
Weights located on the balance wheel.

What limits the amount of flapping by the tail rotor?
Static stops located nest to the balancing wheel.

How is underslinging accomplished in the tail rotor?
By establishing an offset between the splined trunnion and the yoke.

State the purpose of the cyclic control.

To tilt the rotor disc in the desired direction of turn.  This is done by changing itch equally in both blades but in opposite directions.

State the purpose of the collective.

To change the pitch of both blades simultaneously and equally in the same direction.

State the purpose of the swash plate.

To take control inputs from the cyclic and transmit them to the rotating controls.

State the purpose of the uniball.

It allows the stationary swashplate to tilt in any direction.

Describe the related tail rotor pitch changes to pedal movements.

Left pedal increases pitch, right pedal decreases pitch.

What type of boost aids pilot cyclic and collective inputs?
Hydraulic boost

How much does a single main rotor blade weigh?
94 lbs

What type of assembly is the flap restraint kit?
Fly weight and spring type system.

In powered flight, what direction does the fuselage attempt to rotate?
Right

State the function of the isolation mount.

To align the transmission and isolate vibrations.

Describe the effects of a hard landing on the spike well area.

A hard landing will cause the rivets holding the spike well to shear or the spike may be torn from its mount.

What is the overall gear reduction and resulting RPM of the main transmission?
Two stage reduction resulting in a 15.22:1 overall reduction.  Input shaft 6000 RPM Main rotor turns at 394 RPM (100% Nr)

Identify the type of lube system used in the main transmission.

Wet sump pressure lubrication

State the location and capacity of the wet sump.

Located in the lower case of the transmission and it holds five quarts.

Where is the transmission oil pump, and what drives it?
The pump is internally mounted in the lower transmission case and is driven by the accessory gear drive which also drives the hydraulic pump and Nr tach generator.

At what temperature will the TRANS OIL TEMP caution light come illuminate?
110oC

Describe the sprag clutch assembly.

The sprag clutch assembly is the main component of the freewheeling unit and provides a means to disconnect the power train form the engine.

What are the two purposes of the tail rotor gear box?
It changes direction of the drive by 90o, and provides a gear reduction to turn the tail rotor at approx. 2554 rpm

What type of lubrication does the tail rotor gear box use?
A self-contained splash type system.

When does the TRANS OIL PRESS caution light illuminate?
When transmission oil pressure falls below 30±2 psi.

What is the purpose of the transmission oil cooler?
To regulate the oil temp before it flows to the transmission and freewheeling unit.

Does the freewheeling chip detector have a chip light?
No, this chip detector must be checked by maintenance on the deck.

If the barbell shaft fails, what will drive the tail rotor?
The engine

What transmits power from the power output shaft to the barbell shaft?
Freewheeling unit

What system lubricates the freewheeling unit?
The transmission lubrication system

Where is the engine oil pump located?
In the accessory gear box

What are the five parts of the hydraulic system?
Power Pack, filter, low pressure switch, solenoid valve, servos

What does the hydraulic system do?
It reduces pilot workload by reducing control pressures and feedback generated by the main rotor system.

What is the capacity of the hydraulic reservoir.

1 pint

What is the hydraulic system pressure?
600±50 psi

What is the indication of a clogged hydraulic filter?
A popped filter indicator means filter stoppage and should be replaced because no bypass exists for the hydraulic filter.

What does the hydraulic pressure switch do?
It monitors system pressure and closes when pressure falls below 300 psi and illuminates the caution light.  The switch will then reopen when system pressure rises above 400 psi.

If pressure is lost in the hydraulic system, what does the sequence valve do?
The sequence valve closes, trapping fluid in the servo which will continue to dampen main rotor feedback.

What controls are hydraulically assisted?
Cyclic and Collective

What allows hydraulic fluid to move from one side of the actuator to the other?
The pilot valve

What terminates hydraulic boost to the flight controls?
Turning the hydraulic system switch off

Describe the fuel cell?
The fuel cell is a single bladder type that is crash resistant, but not self sealing.  It holds 91 gallons in the Charlie and New Bravo and 76 gallons in the Old Bravo (161xxx).  The system may be gravity or pressure refueled.

What is the max close-circuit refueling pressure?
125 psi

What do the electrical boost pumps do?
They provide pressurized fuel to the engine driven boost pump preventing inline vaporization above 6000’ PA.

When does the FUEL PUMP  caution light illuminate?
When discharge pressure falls to 3.5 psi.

What are you restricted to with a boost pump failure?
Flight is restricted to below 6000 ft and useable fuel is reduced by 10 gallons.  Care should be given to avoid maneuvers that might uncover the intake screen.

How is fuel quantity measured?
By two float type quantity indicating units located in the cell.  Both units provide inputs to a single indicator in the cockpit.

When does the FUEL LOW caution light illuminate?
20 gallons

State the location and function of the fuel pressure transducer.

The fuel pressure transducer is located in the fuel line between the boost pumps and the fuel shutoff valve.  It sends a signal to the fuel pressure gauge in the cockpit.

In the event of an electrical failure, what happens to the fuel shut-off valve?
Remains in its last position selected before the failure.

What pressure does the fuel leave the engine driven fuel pump?
650-750 psi

What causes the A/F FUEL FILTER caution light to illuminate?
If a differential pressure is felt across the filter.  This indicates impending failure and triggers the caution light to illuminate.

How much horsepower is required to operate the air conditioning system?
5 hp – Vapor cycle (freon)

70 hp – High pressure water separation system (water)

What controls the amount of ventilating air entering the cabin?
Two push pull cables either side of the center console.

What is the air conditioning compressor belt connected to?
The tail rotor drive shaft.

The defog system works best in conjunction with what?
Bleed air heater or Air conditioner

The regulator valve determines what?
How much bleed air is mixed with cabin air in the heater silencer.

What are the sources of electrical power for the TH-57B?
Main Battery, Generator, External Power Unit

What is the power rating of the battery?
24 v, 17 amp hour

What is the power rating of the generator?
30 v 150 amp regulated to 28 v  105 amp

What type of voltage regulator is used in the Bravo?
A carbon pile type

At what voltage will the generator go off line?
31±1 vdc the overvoltage sensing relay trips the generator reset relay which drops the generator off line.

What are the functions of the reverse current relay?
It prevents current flow from the battery to the generator, and connects the generator to the common bus only when proper voltage is obtained.  It will disconnect the generator when the voltage drops below a safe level.

What is the power rating required for the external power unit?
28 v 400 amp

What component allows the generator to function as a starter?
The generator field relay

What is the minimum acceptable voltage for a battery start?
24 vdc

When does the BATTERY TEMP caution light illuminate?
54±3oc battery case temp

When does the BATTERY HOT caution light illuminate?
60±3oc battery case temp

What loadmeter and voltmeter indications would signify a generator failure?
Voltmeter – 24 v

Loadmeter – 0%

What are the five sources of DC power for the TH-57C?
Main Battery

Standby Battery

Main Generator

Standby Generator

External Power unit

What is the power rating and function of the standby battery?
22.5v and 1.8 amp hours, its only purpose is to provide power the pilot’s attitude gyro in the event of a main battery and main generator failure.

What is the purpose of the remote circuit breaker?
To trip and drop the main battery off line (by popping the Battery relay) in the event constant line current exceeds 125 amps.

What is the purpose of the battery protection system?
To prevent the RCB from taking power away from the starter before a complete engine start is accomplished.

What type of voltage regulator does the TH-57C use?
A solid state type voltage regulator

What is the purpose of the voltage regulator?
To protect the system from both over and under voltage conditions, to prevent reverse current flow and to control the resistance of the generator field in order to regulate voltage output.

What is the purpose of the standby generator?
The 28 vdc 7.5 amp generator supplies power to the Essential Bus #1 in the event of a main generator failure.

What is the output of the inverters?
400 Hz 115 vac and 26 vac

What is the function of each inverter?
Inverter #1 (Avionics Inverter) – Supplies AC power to Avionics and the Yaw axis of the flight control system.

Inverter #2 (FCS Inverter) – Supplies AC voltage to the Pitch and Roll axis of the Flight Control System.

Which Ministab systems have hydraulic assist?
Pitch and roll

When will ICO (Integrated Cut Out) occur?
When the pilot moves the flight controls, when force trim is disengaged, or when altitude hold (pitch axis) is on.

Depressing the ALT button engages which computer?
Air Data computer

At what airspeed will the altitude hold function disengage?
When airspeed falls below 40 kts.

When will the air data computer automatically disengage?
When the computer senses an altitude error of greater than 150 ft.

After movement, when will the ICO re-engage?
When movement stabilizes below 1.5o per second for 900 milliseconds

What is the airspeed limitation when the ministab is in operation?
Vne is limited to 122 knts at DA of 3000 ft and below

What are the major components of the ministab system?
Pitch computer, roll computer, Yaw computer, air data computer and junction box

A lateral control movement with the stab button on causes  ICO in which axis?
Roll axis

At what pressure is hydraulic fluid supplied to the rotor brake system?
100-120 psi

When should the rotor brake system be engaged?
Between 38%-30%

Where is the direct reading pressure gage associated with the rotor brake?
Overhead between the two pilots

What are the three wet-line gages in the cockpit?
Engine torque

Engine Oil Pressure

Transmission Oil Pressure

