Engine Thrust

By Lloyd Sullivan

Usually if someone has asked more then a couple of times in a short time period, it justifies writing a small article about the subject. Lately I have found myself explaining how to know if your engine thrust is correct and how to set it for optimum performance.  

I will start off by saying there are a lot of factors involved in fine tuning the trim on any plane. The assumptions I am going to make in this article are that your plane's wings and tail section are aligned properly, CG is correct,  and the incidence is correct on the wing and horizontal stabilizer. 

The main purpose of your engine is to provide the thrust to move your airplane forward fast enough to create the lift required to fly. The direction the engine is pointed is the direction it is trying to pull the nose of the plane. If the direction it is pulling the nose of the plane is not the direction you want the plane to go, typically pilots will adjust the aileron, elevator or rudder trim to make the plane fly hands off. In extreme cases it may take all three trims to make it fly hands off. Just because the plane is flying hands off does not mean it is flying straight. Hopefully this article will shed some light as to why your plane does some of the things it does and how engine thrust can not only affect them but , in some cases, correct them. Ok, let's get into setting the engine thrust correctly.

UP/DOWN Thrust tests

One of the first tests I usually do to determine if the thrust is in the ball park is to fly the plane at full throttle into the wind and trim for hands off level flight. Make several passes to confirm these trim settings. Once hands off level flight is achieved at full throttle make a full throttle pass into the wind. With the wings level, chop the throttle to idle and do not make any corrections. If your plane immediately starts to climb or dive, a thrust adjustment is in your future. If the plane continues on in a straight and level fashion when you cut the power until it starts to slow then starts a gradual decent, that is a good thing and indicates that the up/down thrust is pretty close. If your planes does this climb or dive thing when you chop the power, you need to change the thrust in the direction it goes. If the plane starts an abrupt decent when you chop the power you  need to have more down thrust. If the plane starts an abrupt ascent when you chop the power you  need to have more up thrust. 

The second test I do is to climb to altitude in NO WIND conditions. Chop the power and pitch the plane down into a vertical decent. Make no stick corrections and observe what the plane does. If the plane starts to pull out of the dive as it gains speed, you need up thrust. If the plane starts to tuck under to inverted out of the dive as it gains speed, you need down thrust. Do this test several times to confirm observations. It is important that the decent be vertical and that the wind is not affecting the flight path.

Why does the plane do this if the thrust is off? Well, think about it. Let's say the plane has too much up thrust in the engine (engine is pointed up in the front). The engine is trying to pull the nose of the plane up. To counteract this, you have put in down elevator trim to hold the plane level. When you abruptly cut the power, the engine quits pulling the nose up so the elevator now has too much down trim and the trim causes the plane to start descending. By reducing the amount of up thrust you negate the need for the down elevator trim. The same is true but opposite for down thrust. Down thrust causes the need for up elevator trim and will cause the plane to pitch up when power is chopped. The vertical decent test above is a way of fine tuning the thrust. If you can pass the vertical decent test and your plane will come all the way to the ground (well maybe not all the way) without any pitch or tuck as the speed builds up you have the up/down thrust just right. Another advantage of proper up/down thrust is your trim is consistent. If your up/down thrust is off, the elevator trim to hold the plane in level flight is different for every power setting causing the plane to be out of trim every time you change the power. Get your up/down thrust right, you will be glad you did, especially on landing approaches where you do not want elevator trim changing with power adjustments.

Left/Right Thrust Test

Left/right thrust is usually not as critical to most pilots as the up/down thrust until you start flying more precision airplanes and start trying to fly aerobatics. Is left/right thrust important? You bet it is, but, all pilots at all stages of the hobby will notice the effect of proper up/down thrust where trainer planes or pilots with low flight time or experience will seldom try to hold a straight vertical line long enough to know the plane needs an adjustment. Most of the trainers or entry level planes do not have the power to weight ratio to pull a long enough vertical line to worry about left/right thrust anyway.

Left/right thrust should be set to hold vertical lines straight without needing to add right rudder until the very last. To test your left/right thrust, fly straight and level into the wind with full power. Pull to a vertical line and make no stick corrections. If the plane immediately starts off to the left, you need more right thrust. It is very important that the wings be level before the pull to vertical because the up line will be in the direction of any bank angle misalignment. Fly this test several times to confirm your observations. Make sure that any wind present is not affecting the up line path. If the plane immediately starts to the right you need to move the thrust to the left. The object of proper left/right is to be able to pull a vertical line and just watch it go until it slows down enough for torque and P-factor to take over. Then you will need some right rudder, usually in the last 10% of the ascent.

One thing to remember is when you are inverted, the wing will still have the same angle of attack but right thrust becomes left thrust. Left rudder is in order for the corrections. One thing you can do during the building phase (I have done this on the Cap I am building now) is put about a degree or so of right offset in the vertical stabilizer. Why would you want to do this? Ok….If you have a little right offset in the vertical stab and rudder it will negate the need for some of the right thrust in the engine. If you need less right thrust in the engine you will have less left thrust when you are inverted. Also when you are inverted the right rudder offset in the vertical stabilizer becomes left rudder, just what you need. Another benefit is the effect of the offset in the vertical stabilizer is variable with airspeed. The faster you go, the more effect it has and vice-versa, again, just what you want. Should you try to totally eliminate the engine right thrust with vertical stabilizer offset? NO, as with a lot of other things, if a little is good, a lot is not necessarily better.

Every effort you make to improve the performance ability of your plane will allow you to be a better pilot. One other thing I will remind you of in closing is to seal those control surface hinge line gaps. If you cannot get the gaps EXACTLY the same (and I mean to the thousandths of an inch) on each side, I guarantee you, you are fighting trim with EACH change in airspeed. I use a medical tape called Blenderm. It is a translucent tape that almost disappears when you rub it down. I use the ¾" size and get it at Cornelius Pharmacy on Southmore. The clear heavy box tape works good too. Unhook the linkage, move the surface all the way to the top, press a strip of the tape in the gap, move the surface back to the normal position and reconnect the linkage. Double check linkage for proper connection. Seal those gaps, you will be glad you did.

Hope this has helped.

