Ack Emma LLC

Adjusting the Hartzell Prop on the Navion 
with

Continental E Series Engines

This article applies only to the Hartzell HC series “diaphragm” propellers, in which the propeller pitch is adjusted by applying engine oil pressure to a large rubber diaphragm which bears against a thrust bearing to effect pitch change.
These propellers may be either manually controlled (variable pitch from the cockpit knob), or constant speed, via a governor mounted on an engine “T” drive.

In the case of the manually controlled prop, the cockpit knob varies the opening of the oil control valve, allowing more or less oil into the diaphragm cavity. It should be understood that these propellers work “backwards” in relation to “normal” propellers, i.e., more oil pressure gives less pitch (faster RPM), while less oil pressure gives more pitch (slower RPM). Aerobatic aircraft are set up the same way, as they may lose oil pressure while inverted, and the pilot doesn’t want the prop pitch to lead to an engine over-speed.
To set up these props:

1) Remove the spinner

2) Remove the oil supply and drain line from the valve

3) Twist the prop blades by hand, and insert a 0.125 inch diameter rod (drill bit) between the jack plate and the hub. This dimension is the CLOSEST that the plate should EVER get to the hub!

4) Verify that the thrust plate (the part that bears on the diaphragm) is 1/16 inch FORWARD of its neutral position, (neutral is flush with the outer diaphragm clamp ring), AND
5) Measure the extension of the shaft of the oil control valve. It should be EXACTLY 1-5/16 inch (1.3125”). 
6) If either of the dimensions in Step 4 or Step 5 is incorrect, remove the prop from the engine, and shim (or trim) the rear prop cone to establish this dimension. Note that controllable pitch props (non-governed) can have the valve shaft extension adjusted at the cable to the cockpit control. 
7) Re-install the prop, verify that the valve shaft dimension is 1-5/16 inch with the 0.125 inch diameter rod in place, and that the thrust plate is 1/16 inch forward of its neutral position, and then verify the blade angles at the 30 inch station with a propeller protractor (rod in place). This should be the LOW (flat) pitch setting.
8) Remove the 0.125 inch diameter rod, reconnect the oil lines, and run up the engine. 

9) The aircraft should make static run-up per the Type Certificate Data Sheet with the oil supply lines reconnected, and should have at least a 300 RPM control range from 2100 RPM (don’t expect miracles). An observer with binoculars can observe that the jack plate NEVER approaches closer than 1/8 inch to the hub. This is why this propeller CANNOT be adjusted by a prop shop while the prop is sitting on a bench!
10) If everything but static RPM is satisfactory, the blades will have to be re-pitched. A blade pitch adjustment of 1/32 inch at the blade clamp equals 100 RPM. This is also why this propeller CANNOT be adjusted by a prop shop while the prop is sitting on a bench!
11) There are low pitch settings for these propellers ranging from 9.5 degrees to 14.5 degrees ALL on the same E-225 engine. It varies from Beechcraft, to Navion, to Hartzell, to Ranger, to SeaBee. Go figure, but don’t go wild with blade angles! If it won’t dial in, something else is wrong. 
