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NOTICE:

The next meeting of the BRRCC will be Tuesday, April 8th at the Greenwell Springs Rd. Library at 7:00pm
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Back in the February 2007 issue of the newsletter, I showed pictures of a Super Cub being built by Vic Jines (pictured below).  

Well, I finally finished my version of the Adrion Page 40” Super Cub.  It has not yet been flown as I am not sure if I have the proper motor, battery, speed controller, and propeller combination (see picture below).
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I am now in the process of building a micro giant Curtis Jenny by Pat Trittle.  What is a micro giant?  It is a model that meets the qualification of a giant scale but weighs less than 30 oz.  This Jenny has a wing span of 60” and should weigh only 28 oz when completed. Is there anyone in the club that has experience in painting and gluing molded plastic parts?  I need help.

Also, please let me know if you have a project you would like to share with the rest of the club.

Continuing with Sport Aerobatics

Trim your model for precision aerobatics
Model Airplane News, Dec 1998 by Wolanski, Dan
HAVE YOU ever tried a hammerhead, Cuban 8 or humpty bump, only to have your plane fall out of the maneuver halfway through? You've seen these maneuvers performed by the same plane as you fly, but for some reason, you cannot duplicate them. Well, if you fly one of today's aerobatics designs such as an Extra, a CAP, or a Giles, it must be property trimmed not only for straight-and-level flight but also for aerobatics. Flight trimming for aerobatics is very different from just throwing in a few clicks of transmitter trim. It involves a series of setups designed to correct your pincer’s bad tendencies and to lay the foundation necessary for all aerobatics: pure inputs. By "pure inputs," I mean that when you add rudder, the plane yaws without showing a tendency to pitch or roll. Likewise, when you apply aileron, your plane must roll on an imaginary line without making a heading change. Before you can ever hope to do precision aerobatics, your plane must be able to follow pure inputs at any attitude and speed. This concept may be new to you, but I assure you that every TOC and competitive aerobatics works endlessly to achieve it. If you follow the setup procedures and practice the flight maneuvers described here, you'll be able to successfully set your plane up for pure inputs and practice aerobatics with the same advantages as the top pilots. 

GROUND CHECK 

Before putting your plane through any set of aerobatics, make sure its static setup is perfect. Eliminating setup flaws now will ensure that your work in the air will be constructive and predictable. If you bypass this step, your plane will not perform consistently enough for you to make sense out of the flight-trimming procedure. 

To prevent airflow transfer, make sure all the hinge gaps are sealed with covering. Because control surfaces operate on pressure differential, it is essential that you not lose air pressure between the trailing edge and the hinged surface. If the gap is left unsealed, it will allow the transfer of pressure and will decrease the effectiveness of your surface. More important, the air transfer will vary with speed and attitude, making it impossible to trim the plane properly when it's airborne. To avoid this problem, disconnect the ailerons from the linkage; extend the ailerons to the maximum upward position and cover the V-shaped crevice. Do the same for the elevators, and seal your rudder gap as well. 

Now buy a good-quality deflection meter and measure the throw of each control surface. Each elevator half must travel the same distance up and down. The same goes for the ailerons; if one aileron has greater travel than the other, you will never achieve a perfect roll. 

Check all of the incidences. Be sure they match those called for on the plans. Check and double-check to make sure your stab and wing are perfectly aligned. (If you have a large plane with a big chord, use the Robart* incidence meter and 36-inch conversion.) It's a good idea to check the elevator halves with an incidence meter to be sure that they are centered, too. Simply turn on your radio and check each elevator half by attaching the meter to your horizontal stab. Use the same meter for both sides to show any instrument error. Be sure your plane is propped up securely when you move the meter from one side to the other. 

Eliminate control-linkage slop by using superior hardware. If you have any slop in your system, your surfaces will not center properly, and you will always wonder why the plane doesn't respond precisely to control inputs. Do yourself a favor and spend a few extra dollars on some really good hardware. 

Set your control throws to the minimum settings given in the plans. Contrary to popular belief, most precision aerobatics are done using very little control throw. If your setup allows too much travel, it will be difficult to make minor flight-heading adjustments, and this will[ make maneuvers look jumpy and erratic. On my 30-percent Extra 300S, I use 8 degrees up-elevator and 10 degrees down. Ailerons are set at 11 degrees up and 9 down (for differential, which we will discuss later). ]he rudder is not set for maximum deflection; start at about 20 degrees and work from there. 

BASIC FLIGHT TRIMMING 

Aerobatics flight trimming is highly dependent on the airplane's thrust line and CG. Before beginning, make sure the CG and engine thrust are perfectly set. Changing them after you've started trimming for aerobatics will change the airplane's characteristics and flight trim. Consider the CG and engine thrust as your foundation; if you change them, you change everything. 

Start with the CG (refer to the chart, "Flight Trimming"). To test for proper CG, roll the plane inverted and gauge how much down-elevator is required for level flight. You should be able to fly inverted while adding only a little downelevator. Another test is to roll to knife-edge from straight flight and observe how your plane falls. If the nose falls first, the plane is probably nose-heavy; if the tail falls first, it is tail-heavy. Change the CG by moving the battery pack. Resist the temptation to add weight; after all, lighter is better. 

Now that the CG is set, you need to work on the thrust line. Fly your plane through a set sequence of vertical uplines to quickly see exactly what is needed. Refer to the chart, and make the appropriate changes before proceeding. After all, if your plane won't track vertically on its own, you will have to wrestle with it constantly. Remember, the goal is to have your plane fly as true as possible at any attitude without your having to make constant inputs. 

AEROBATICS FLIGHT TRIMMING 

The secret to this can be summed up in three words: rudder, rudder, rudder! In aerobatics, the rudder is the most important control surface. Without it, competitive aerobatics pilots would have a very difficult time making the plane look as though it's always the same distance from the flight line. Notice I said "look." In a perfect world, rudder would be required in only a few maneuvers, such as hammerheads, snaps, spins and knife-edge. I have yet to meet anyone, however, who can successfully complete a sequence without using rudder to correct a bad entry or exit. Crosswinds and gusts can also necessitate the extensive use of rudder. 

Let's say you decide to do a hammerhead (stall turn) to turn the plane around. By definition, a hammerhead is a constant radius pull followed by a vertical upline into a stall. During the stall, the plane must rotate around its CG and head down the path it followed on the way up (within half a wingspan). You pull your plane upward and immediately notice your heading is slightly off; so you input a little rudder to correct it, but your plane is not set up for pure inputs. The rudder input introduces a pitch and roll, and you quickly find the model no longer heading straight up but moving away from you slightly and beginning to roll. So you pull the throttle back and hit the rudder, but the plane flops forward and earns you a big zero! Sound familiar? Now you know the importance of pure inputs and rudder corrections. 

ACHIEVING "PURE INPUTS" 

Now that you're sold on the importance of pure inputs, let's go over how to achieve them. First, set up your computer radio with two mixes. Make rudder the master and ailerons the slaves. On the second mix, make rudder the master and elevator the slave. Be sure to turn off every other mix that may have come with your radio-especially the aileron-to-rudder mix, which plays no part in aerobatics. Now you'll fly the plane in knife-edge and program out the bad tendencies or coupling using these two mixes. (Coupling is the airplane's tendency to roll or pitch with the application of rudder.) 

Fly your plane from left to right, roll right 90 degrees, and apply just enough left rudder to sustain knife-edge flight. 

Do not apply full rudder Observe what your plane tends to do. A scale aerobatics design will usually pitch downward (toward the wheels) and roll left. Do this a few times to be sure. Now, land the plane, turn off your engine and begin to program out the coupling. If your plane pitched down during knife-edge, program a few percent up-elevators with the application of left rudder. If your plane also rolled left, program a few percent right aileron with the application of left rudder. 

Continue until you can achieve knife-edge flight by using only rudder. Now fly the plane from right to left, and make the same observations and adjustments until the plane will fly knife-edge in either direction using only rudder. You are very close to having pure inputs, but you need to check a few more things. 

Fly the plane straight and level at 1/2 to 3/4 throttle, and apply a little rudder to get the plane to slide. Does the plane begin to slide nicely into a beautiful, large, flat turn? If it doesn't, observe what it tends to do (note that a little pitch-down is normal owing to the extensive drag you introduced by turning the fuselage). Now fly the plane from either direction, and pull it straight up in front of you so you see only its side. Apply a little rudder as it flies straight up, and observe it. Finally, fly the plane inverted in the same direction as before and apply the same amount of rudder. If the plane pitched or rolled in the same direction during the flat, vertical and inverted tests, go back into the mix and correct it. If the plane pitched or rolled in a different direction in each test, you may have a misaligned tail group. Keep in mind that few aerobatics designs will ace all of these tests. Sometimes, the best you can achieve is an acceptable average. 

Your plane now has pure inputs. Go through some simple maneuvers, maintaining a constant heading by using rudder. You should easily be able to make deliberate heading corrections with rudder without having to add coupling. 

To further enhance your flying abilities and your plane's flight characteristics, you may want to consider programming your computer radio for advanced features such as aileron differential, exponential, snap switches and dual rates. 

AILERON DIFFERENTIAL 

This is probably the most important advanced feature you will want to program into your transmitter. Aileron differential offers a way to get your plane to roll in a more axial fashion; program in more up-aileron than down-aileron. The most commonly accepted theory of why this works says that the downward-deflected aileron creates more drag than the upward-deflected aileron, and that induces a yaw during a roll. To test for this, fly your plane downwind and directly away from you. Pull it to a 45-degree upline and roll it once. If the nose is yawed slightly after the plane has completed the roll, the plane needs aileron differential. To compensate for this differential, a scale aerobatics design such as an Extra will usually require approximately 2 degrees more up-aileron than down-aileron. You may need different amounts of up- and down-aileron for right and left rolls. 

EXPONENTIAL 

This is essential if you want your maneuvers and corrections to look graceful. Exponential offers a simple way of making the control surfaces move less around the neutral stick positions. This is one very nice way to hide minor corrections when your knees and fingers are shaking. When setting this up, be careful to ensure your sticks become less sensitive around neutral and not more sensitive. Futaba* and JR* use opposite sign conventions (+ and -) to achieve the same results on their transmitters. On my Extra, I have the following exponential percentages dialed in: aileron-40, elevator-24, rudder-70.

SNAP SWITCHES 

I've used a snap switch to do snaps during sequences, but I found myself in trouble when trying variations on a snap on down-lines and while inverted. If you use a snap switch, be aware that if you plan to enter advanced competitions, you will handicap yourself for certain maneuvers. Many aerobatics routines require positive and negative snaps at nearly every attitude. Programming a snap switch for all of these scenarios is like taking aspirin for a broken leg. You may be able to limp your way through, but you will never be able to run with the competition. Snap switches are great when you are just getting started, but I suggest you do snaps manually when you are comfortable watching your plane fly through one. 

DUAL RATES 

I don't use dual-rate control throws because I dislike having to flip switches during an aerobatics sequence. Some planes, however, will not enter a spin or a snap unless the throws are considerably increased before the maneuver. Programming in dual rates offers an excellent way to set your plane up for maneuvers that may be difficult to do using low control throws. 

Another use for dual rates is 3D aerobatics. With the flip of a switch, dual rates allow you to toggle between huge control throws and precision aerobatics. The drawback is that you must set up your mechanical linkage for huge control throws and then dial back your travel volume for precision flying. When you have your transmitter set to less than 100-percent travel volume, you aren't using your full servo travel. You will have significantly more precise control over a surface if the servo arm completes its full rotation while your surface travels only a few degrees. This is obtained by always placing your linkage as close as it can go to the center of the servo arm and in the outermost hole in the surface control horn. This will also increase your mechanical advantage. I suggest that you use different planes for 3D aerobatics and precision aerobatics. 

I hope you find this information useful to prepare for precision aerobatics. Whether you compete or not is up to you. At least, you'll now be able to practice and perform maneuvers with the same foundation as the world's top aerobatics pilots. Now that the secret to obtaining pure inputs is out, there is no reason why everyone at the club shouldn't be able to do a beautiful hammerhead, Cuban 8, or any other aerobatics maneuver. 

For more information on competitive scale aerobatics, join the International Miniature Aerobatics Club (IMAC) and receive its quarterly newsletter. Send $20 to Dave Arndt, c/o IMAC. 2903 Forest Ln., Lorain, OH 44053-1554. If your interest is in pattern (very similar to IMAC but with different restrictions on aircraft size and weight) join the National Society of RIC Aerobatics and receive its monthly newsletter, "The K-Factor. " Send $30 to Maureen Dunphy, clo NSRCA, P.O. Box 3028, Muncie, IN 47307-1028. 
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