C172RG Constant Speed Propeller
Intro: why have CS prop (bicycle analogy), how prop pitch works (high pitch = high gear in bicycle = high load), how CS prop works, failures
Fixed pitch = like single gear bike: most efficient in only one condition, either climb (low (fine) pitch, low load, good climb, poor speed) or cruise (high pitch, high load, fast speed, poor slow speed/climb).  

Constant Speed props adjust to different flight conditions using oil as hydraulic fluid, moving piston inside prop hub, which rotates blades via mechanical connection.
Setting power: since MP and RPM controlled separately, increase RPM then MP to increase power.  Reduce MP, then RPM to reduce power.  Use POH power settings for RPM and MP combinations.

Oil flow controlled by the propeller governor, which is set by the propeller control to hold a RPM.  The prop control changes the compression of the speeder spring that pushes against the flyweights.  
The flyweights are spun by the engine’s crankshaft and generate centrifugal force that pushed against the speeder spring.  

The position of the flyweights controls the position of the pilot valve that either allows oil pressure into or out of the propeller hub.  Oil pressure raises pitch by pushing piston inside hub backwards.  Aerodynamic and spring loads lower pitch.

High prop speed = high spring pressure.  The only part of system that is directly controlled by pilot is pressure of speeder spring.
On speed – engine at desired speed, oil trapped in hub, no movement.

Over speed – engine RPM faster than desired, weights overcome spring pressure, move out, moving pilot valve up, oil pressure into prop hub pushes piston backwards, increases blade pitch, engine load increases and slows.

Under speed – engine slower than desired: spring pressure greater than flyweight centrifugal force, weights move in which moves pilot valve down, allowing oil out of hub back into engine, prop decreases pitch through aerodynamic forces, engine load decreases and becomes faster.
Failure: acts as fixed prop at fine pitch; throttle controls RPM, full throttle results in engine exceeding RPM limits.
172RG Statistics: McCauley 2 blade; 76 inches in diameter; pitch range: 12.0º to 25.6º; governor boosts oil pressure internally.
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