Keep those feet flat on the floorboards!

By Craig Payne

Take heart, old jet jocks, you can park those Gucci’s on the floor, just like those foot rests cleverly concealed as “rudder pedals” on the Big Bus. I just completed a 900NM mile croe xhose





















































































































ss-country, Northern IL back to Lakeland, FL. 7 hours of working really hard to flatten my parachute. I believe I succeeded because it felt like concrete the last hour. What I did not have to do was fight the stick and rudder to hold a course because my CJ flew straight with very little control input. While the process of adjusting trim throughout a flight is second nature to any pilot, the Yak and CJ-6 come only with adjustable pitch trim. Numerous owners have added electric trim to rudder, aileron, and some to the elevator. The argument for swapping out manual trim on the elevator is evident after experiencing the work load of changing out the existing 3-cable rig. During 2014 AirVenture, every owner I talked to who had installed those mods liked them. See Figures.

Flying “In Trim” is especially important for Red Star type aircraft to achieve balanced fuel draw, less pilot fatigue, and better efficiency. Efficiency is a big deal when fuel capacity is limited. A surprising amount of speed can be lost due to excess trim drag during cruise. Getting the airplane to fly straight and level with minimum control input is my Holy Grail for cross-country trips. In formation flights, I often crank in some down trim for a solid stick feel, so being “in trim” isn’t as important to me then.


Preparation

Yaks/CJ’s are different from other general aviation “spammers’; the prop turns “backwards”, shutters are exposed to the slipstream and are adjusted rather than cowl flaps and the oil cooler exhaust is adjustable. So, how to set up the airframe for good cruise trim? Even with cockpit adjustable 3-axis trim tabs, always start with calibrating the slip/skid balls, even with glass cockpits. I use a carpenter’s level which is either long enough to straddle the cockpits rails or a straight beam to set a level upon. This is a must-do step. Without calibration of the Skid/Slip indicator, good trim settings are just a guess. My CJ-6 has two Slip/Skid indicators in the front cockpit, one of which is part of the Attitude Indicator; the other is the old T&B. Both are adjustable with screw mounts and slight rotation. These must be set to center the ball same as the cockpit spanning level. Only then can adjustments to flying surfaces be started.

Setting fixed tab adjustment is an iterative process of flying, adjusting, and checking the result. Several flights may be required. Choose smooth air; mornings and late afternoons may be the best time. Look for two or three days in a row with consistent weather. Try to begin each flight with similar fuel loads, gill shutter and oil cooler settings.

Set elevator trim to neutral where the light comes on and check the two elevator tabs on CJ’s. Make sure BOTH are in the same position relative to the elevator…that is even with each other. I have seen airplanes where the tabs are opposite each other. I presume this was to correct a heavy wing. Doing this is useless with the low roll moment possible so close to the roll axis. It is obvious that the aileron tabs will have much greater leverage and effect, with less trim drag than any elevator tab offset. Using a pair of duckbill pliers and pieces of aluminum angle, carefully bend the aileron tabs to line up with the wing chord line. See Figure.

Other Factors

Adjusting trim with gear well covers that have a sloppy fit will never achieve an optimal  result. The same goes for any Go-Pro units you may place on the airframe. Tab placement seems to vary between rudders on different airplanes. I’m sure this happens during initial setup and certification in the U.S., and not in Chinese service. The proper place is low on the rudder. 

Testing

The first flight after calibrating the Slip/Skid ball and neutralizing the aileron tabs will be a benchmark test. After climb out, set power at your favorite cross-country setting and adjust elevator trim for level flight. Pick a distant landmark on the horizon and fly that heading at a given pressure altitude for that flight. Note indicated speed on your kneeboard, this is your measurement of trim drag.  Write down which control inputs are required to maintain course with the ball centered. Do not be surprised if you must both hold aileron pressure and rudder pressure. Make a note which pedal must be held as well as right or left stick. 

When I get to the actual adjustment, I refer to the notes and verify what happens when the stick is moved in the same direction as required during the test flight and watching the ailerons. Start with aileron tabs. Determine what adjustment is required and adjust the opposite wing trim tab to make the wing roll in the direction desired. Only SMALL adjustments are required. Generally I bend aileron tabs UP from neutral, rather than down so I can see the result easier and the aerodynamic effect is to lower the aileron, generating a strong roll moment.
After adjustment, repeat the first flight profile and note the results. Only AFTER the ailerons are close to being balanced that I adjust the rudder tab. With our “reverse” prop rotation the rudder tab is going to be bent to the right side. Again only Slight adjustments are required.

When the ball is centered in cruise flight, the aileron tabs may need further tweeking. Repeat all of the above until you are happy. Then again note the indicated airspeed to check if any difference from the first flight resulted. Chances are, the difference is a few knots but control forces will be less than compared to the first flight, and a heading will be easier to hold.

Cavat: The ball may be centered and aircraft holds course with minimal control input but cruise drag may still be high. I have seen this when both aileron tabs have been bent up at sharp angles to balance each other, and/or when elevator tabs are placed opposite each other. Yes, the airplane is “In Trim”, but trim drag is unnecessarily high.  3-axis trim systems only mask an elevated trim drag condition unless correctly setup.
Auto-pilots

The installation of an auto-pilot can mask excess trim drag because control forces are not apparent to the pilot. I would suggest that the airplane be set up for good cruise trim before installing auto-pilot servos.

Process Review

· Calibrate Slip/Skid indicator

· Adjust main gear doors for minimal gaps

· Aileron tabs neutral to begin

· Elevator tabs align with each other

· Test in smooth air and consistent flight conditions

· Small adjustments per test flight

3-Axis Trim

I would certainly be willing to try a 3-axis trim system and would recommend it but I am not going to tear apart anything to do so unless there is another reason to do so. As long as I can keep the aircraft in reasonable trim with stock tabs for most of a long flight, I see no rationale for the added trouble and expense. If anyone is inclined to install such systems, be sure and provide easy access for maintenance and repair.

The Rewards of Proper Trim

Expect minimal pilot input for holding a heading, as well as a fairly even fuel burn. Some extra knots should result, all other factors being considered. My experience is that the reduced pilot workload is my biggest benefit. It’s much easier to hold a heading. An even or near even fuel burn also minimizes roll forces on the stick need to hold a heading.

