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DAVE MATHENY BETTER PILOT / LIGHT FLIGHT



The Weight Thing Time to unload some of that extra baggage



IT HAPPENS A FEW times each year, especially in summer. I go rumbling down the runway on a hot and humid day, looking forward to being up where the cool breezes are, but things are just not happening at their usual smart pace. A glance at the ﬂap handle conﬁrms that the prescribed one notch of ﬂaps is down, so that’s not the problem. There is a sluggishness. Then the mains ﬁnally leave the ground, grudgingly, gradually, and the aircraft rises lethargically above the airﬁeld. Could the culprit be our old nemesis, density altitude? Sure, that’s always a factor in warm, humid weather, when both aerodynamic performance and engine efficiency are degraded by heat and humidity. It’s the ﬁrst thing we ought to think of, but there’s another factor that can sneak in unnoticed—weight.
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SAD BUT TRUE



Aircraft, like people, put on weight as the years pass. We can explain our side of the equation (those potato chips). The airplane side of the phenomenon is less easily explained. An airplane that’s 15 or 20 years old always seems to weigh more than a new one of the same kind. Maximum takeoff weight—MTOW—is important for two different reasons. It marks the upper limit of what an airplane can safely weigh without running the risk of structural failure in flight; it also



ILLUSTRATION BY DAVE MATHENY



establishes how heavy it can be and still perform according to a set of criteria, for example, the ability to climb at a certain minimum number of feet per minute. There is a direct, inverse relationship between aircraft weight and performance, obviously. More of the first leads to less of the second. Weight is especially signiﬁcant for those of us who ﬂy lightweights. Not to dismiss the importance of weight for a Cessna 172 or a Piper Cherokee, but a few extra pounds can mean a lot more to us. For ultralights and light-sport aircraft (LSA), which start out life not much less than MTOW and with engines operating at some large percentage of full power just to keep the airplanes aloft, there isn’t much margin left after pilot and fuel are aboard. A friend of mine (we’ll call him Darius) was determined to get his 1946 Ercoupe 415-C down to its official empty weight of



While having a speciﬁc number for maximum takeoﬀ weight is good, we are probably better oﬀ regarding higher weights as a range, rather than ﬁxating on one number. 820 pounds. Inspired by the thought of an improved climb rate and being able to travel greater distances on his frequent cross-countries, he removed everything not officially listed as part of the airplane’s type certiﬁcate in 1946. When Darius attended Ercoupe ﬂy-ins, he looked at the other Ercoupes not only with the usual desire to see how sleek their owners had made them, but also to guess how much weight they had gained in the process. A few had the factory-standard wooden prop, which weighed 12 pounds less than a metal one, and all had a standard upgrade for the baggage compartment,



adding 65 pounds. Metal wings were common and weighed 13 pounds apiece more than fabric. Almost all had complete paint jobs, typically adding 14 pounds. Most had 30-plus-pound custom interiors. Most had elaborate (and heavy) instrument panels. Almost all had starters, generators, and batteries. Darius went the other way: no interior finishing at all, a wooden prop, lightweight fabric on the wings, factoryoriginal luggage compartment, no starter, generator, or battery. By eliminating these and other items, he actually managed to get the airplane down to 812 pounds
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empty weight, and a freedom-giving 448 less than the MTOW. Once, having taken off in a loose formation with another fully loaded Ercoupe at St. Paul Downtown Airport (STP) in Minnesota, he had the pleasure of finding himself 500 feet above his companion as they crossed the far threshold of the runway. FORMULA? WHAT FORMULA?



In the early days of ultralighting, most machines were operated pretty close to maximum gross weight most of the time. Official MTOW numbers were not always available, and factory-supplied numbers were not always reliable, if given. For many designs, such things as MTOWs, speeds, fuel consumption, and takeoff and landing distances were targets rather than something actually measured. Some manufacturers tested their designs to destruction, if they could afford to destroy one. To find ultimate breaking strength, an aircraft would typically be suspended upside down and sandbags piled on the wings until something broke. Some sort of formula would be applied to the weight at which it broke to determine how much of a margin to leave for the pilot and fuel. What formula, you ask? That was up to the manufacturer, since these were not federally regulated vehicles. In the type-certificated world, the MTOW would normally be 66.6 percent of the weight that it took to produce structural failure. In the ultralight and homebuilt world, it might have been 75 percent, or 80 percent, or 60 percent. Not all ultralight manufacturers spelled out how they derived their numbers. To be fair, some manufacturers, such as Quicksilver, followed generally accepted airworthiness standards. The situation is far better today industrywide, with LSA meeting a specific set of standards developed by the ASTM LSA committees. On the performance side of MTOW, almost any aircraft can be over-gross and still struggle into the air, but that doesn’t mean anyone should attempt it.
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Cool, dry weather, a head wind, and a long, smooth runway will allow a heavier-than-gross airplane to get airborne. And being heavy—whether over-gross or not—will lengthen landing distances. However, in practice, increased takeoff and landing distances are not likely to affect lightweights very much when they operate out of airfields made for heavier general aviation aircraft, which are ordinarily more than long enough. It’s the part between the takeoff and the landing that’s of great concern because, once airborne, the airframe is at risk of structural failure. While having a speciﬁc number for MTOW is good, we are probably better off regarding higher weights as a range, rather than ﬁxating on one number, making it a sharp dividing line and saying, “Less than this is okay, more is not.” For example, if the maximum allowable takeoff weight for your airplane is 850 pounds, any actual weight that even approaches 850 should be regarded with skepticism. The 850 was based on the assumption that the airplane still has all of the strength originally designed into it. Some of that strength may have been lost over the



It’s the part in between the takeoﬀ and the landing that’s of great concern because, once airborne, the airframe is at risk of structural failure. years to wear and tear, possibly some corrosion, and the occasional ﬂight into turbulence that might have stretched and torqued the airframe. Speaking of turbulence, one more point: If you fly your 850-pound airplane into a sudden upward gust, it is going to “weigh” a lot more than 850 for the duration of the gust. That is a sobering thought.



NOW LET’S SHED THOSE POUNDS!



Here are some steps we might take: Reduce fuel. How much do I really need for local ﬂying? My GT400 usually burns about 3.2 gallons per hour. If I’m only going to be aloft for half an hour, 3 gallons will take care of that. Fuel weighs 6 pounds per gallon. If you’re in the habit of carrying a spare 5-gallon can to refuel, leave it on the ground. That’s an extra 30 pounds of unneeded weight. Remove unneeded equipment. Because I can count on having at least two flat tires each year in my GT400, I carry an inflated, mounted spare tire, and a couple of wrenches. Great for a crosscountry. However, if I’ll just be flying locally and landing at my home field, that spare could remain on the ground. I won’t know a tire is flat until I land. Over the years, I’ve acquired an extensive collection of stuff in several pouches—charts, spark plugs, plug caps, plug wrenches, screwdrivers, wrenches, pliers, extra fuel line, cable ties, a backup GPS, numerous AA batteries, and spare hose clamps. I discovered this cornucopia recently while digging for something or other; stuff kept appearing like circus clowns getting out of a Volkswagen. It’s all valuable, sometimes, but most is not needed most of the time. Total weight adds up. One possibility is to make up a backpack ﬁlled with this equipment, and take it or leave it as foreseeable need arises. There may be unnecessary equipment aboard. My airplane once had an electric starter. It died and was removed, but I left the 12-volt battery that drove it aboard for years, hoping that maybe I’d get another starter. Out with it! Other. Nobody who’s overweight, like me, wants to hear it, but pilot weight can have an effect on performance. A couple of years ago, following knee surgery, I lost about 25 pounds. The effect on aircraft performance was noticeable, especially the change in weight and balance. The airplane no longer needed a little nose-up trim at cruise. It now flew along happily with no trim pressures needed. We won’t go into how many of those pounds have returned. Let’s just rejoice in the fact that they are easier to remove from the airplane than from the pilot.
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Introducing the iMonitor EMS: iMonitor EMS offers owners of the TruTrak EDM the ability to monitor the engine via the iPhone, iPod or iPad. Available on the iTunes App Store. trutrakap.com



The Boeing 777’s Great Great Great Great Granddaddy 1928 Boeing 40C



The Boeing 40C delivered much more than mail and is considered the first US airliner. This Randolph-finished beauty restored by Addison Pemberton is the only 40C in the world still flying.
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