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Better Pilot: Keys to a Successful Forced Landing

a Cessna 172 with an indicated stall speed of 38 knots ... Maneuver for the landing spot while troubleshooting ... the procedures advocated in the FAA. Airplane ... 
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better pilot Keys to a Successful Forced Landing Keep control, get slow, maintain wings level JOE CL AR K



Y g



ou are out enjoying a flight. Suddenly, the engine sputters, coughs, and quits. Are you and your airplane ready? Homebuilts don’t have to comply with the provisions of FAR Part 23, which defines the requirements of U.S.-built production airplanes. Under that regulation, you’ll find the maximum stall speed for single-engine airplanes is 61 knots. Many homebuilts, however, land at higher speeds. Stall speed is a function of weight and wing area. The lighter the airplane, the slower it can fly. Likewise, a smaller wing area allows an airplane to fly fast, while a larger wing area enables slower flight. Wing loading is the weight of the airplane divided by the surface area of the wing. Higher wing loadings represent high speed, low wing loading allows for low stall speeds. Regarding homebuilts, this gives the individual owner/builder the choice of going fast or slow. There is nothing wrong with higher landing speeds per se. Whenever landing under control on a hard surface runway, a fast approach speed is manageable. The problem arises when you don’t have control, as in an emergency approach and landing. For a successful emergency landing, you must have control, and control starts not with the airplane but with the pilot.



pened. Don’t sit surprised and shocked into inaction because the engine quit. You have to act; you cannot carry out a successful emergency landing unless you do it. After all, you are the pilot in command. Set the glide speed, and trim the airplane. After establishing best glide, the next priority is finding a “place to park.” A common mistake is to look out only the left window. While at altitude, take a moment to look to the right, to look behind and directly below. Proceed directly to the spot you’ve chosen. Once overhead, set up as you would in a traffic pattern. In other words, fly in the direction of the landing directly overhead the intended point of touchdown. From there, circle to the left to your downwind position directly abeam touchdown. As you circle overhead, go through the emergency procedures to try to determine the nature of the problem. Try to fly as normal a pattern as possible. Make everything as routine as possible. It is not enough to say you must fully understand your aircraft systems. If you are the builder/owner, more than likely you know everything about the airplane. On the other hand, if you are flying someone else’s airplane or a production aircraft, you must have a working knowledge of all systems. You also need the working speeds of the airplane committed to memory. Like climb speeds, airplanes have two working glide speeds. Most pilot operating handbooks (POH) advertise only one. This speed is best glide, and it’s the speed at which the aircraft will gain the greatest distance for altitude. A more appropriate glide speed might be “minimum



If you have the airspeed under control and the wings level when you land, you can keep damage to a minimum.



Control Yourself Many inexperienced pilots fear engine failure more than other types of emergency. Nonetheless, after a simple engine failure, there is no reason to actually crash. The trick is in managing a good forced landing. The first thing you must do is accept what has hap92
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sink.” The rate of descent is minimum at this speed. In other words, this speed allows you to stay in the air longer, giving you more time to prepare for the landing. If your homebuilt did not come with adequate ﬂight-test data, or perhaps you designed the airplane yourself, it might be time to establish the data. The information you need to obtain is sink rates and distances ﬂown at particular glide speeds. You can then plot this data to determine best glide and minimum sink speeds, along with distance information.



Get Slow If your approach speed is low and if after contacting the surface you can dissipate your forward speed slowly, you have the equation for a successful emergency landing. One important part of a successful forced landing is always knowing wind direction. Before takeoff, you need a good idea of the general pressure patterns and winds along the route of ﬂight. This helps determine the direction to land in the event of an emergency. When actually executing a forced landing, it is imperative to slow the aircraft as much as possible before touchdown. After engine failure, the trick is to bring the airplane down the appropriate glidepath. You want to touch down exactly where you need to in order to take full advantage of the landing area. This is why the wind is so important: For example, a Cessna 172 with an indicated stall speed of 38 knots can land with a groundspeed as slow as 25 knots with a head wind component of 13 knots. Conversely, the pilot who makes the mistake of landing downwind will land at a groundspeed of 51 knots— more than twice the groundspeed of landing into the wind. Landing into the wind becomes even more critical in a homebuilt with a high stall speed. The slower you can get your craft at impact, the less damage will result. EAA Sport Aviation
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better pilot With less damage, there is less likelihood of serious injury or death.



Day, Night During the day, engine failures are easier to deal with because you can see. After engine failure, here are the three things to accomplish immediately in this order: • Pitch and trim to the best glide speed. • Pick somewhere to land. • Maneuver for the landing spot while troubleshooting the engine failure. The problem of engine failure becomes a little dicier in the dark. Some older and more experienced pilots refuse to ﬂy single-engine aircraft at night. One evening when I was preﬂighting, Jim, my friend and a professional pilot of more than 20,000 hours, watched me. He asked, “Are you aware it’s night? And Bernoulli doesn’t work in the dark?” I still ﬂy at night; it is a matter of managing the risk. At night, interstates and roads are very attractive to newer pilots. They look like runways, they are hard-surfaced, and some are lighted. When faced with the situation of landing with no power at night, each pilot will make a decision regarding where to land. Some will choose roads, while others will look elsewhere. Personally, I am going to follow the procedures advocated in the FAA Airplane Flying Handbook. I will turn the airplane into the wind, hold the wings level, get it as slow as possible, and maintain control of the airplane throughout. I will ﬂy the airplane as slowly as possible into the wind for the lowest possible groundspeed at the time of contact. I have a friend who experienced a total engine failure on a dark, moonless night. He tried to land behind a set of taillights traveling a straight line. He lined up on the road, and right after starting the ﬂare, a wingtip snared a power line and then hit the pole. The airplane spun around the pole and slammed nose down onto 94
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You can see D plotted on the Y-axis and V plotted on the X-axis. In the case of V, the velocity plotted is Impact Velocity. Many pilots believe the D value stands for Drag. Not so. The D value actually represents Damage, Destruction, or the likelihood of Death. Your choice.



the road. He survived, but not without extensive rehabilitation. After getting out of the hospital, he drove to the accident site. To his surprise, he found pastures on both sides of the road, each with more than 1,000 acres of ﬂat land. Had he simply held the wings level into the wind, the end of his night engine failure story might have been different.



Practice In the “old days,” instructors taught students to land using the technique of reducing power to idle at the abeam position. They began their descent, playing the base leg turn depending on the force of the wind. If the wind was strong, the turn to base was tight. With little or no wind, the turn to base was farther away. From the key position, pilots planned the approach to land on the runway—usually on a predetermined touchdown point. In today’s ﬂight-training environment, instructors teach emergency landings by pulling the power on downwind. Many have said, “Anywhere on the ﬁrst third of the runway is ﬁne.” This philosophy is “ﬁne” if



you can always count on an engine failure happening on the downwind leg at an airport. During an actual engine failure in which the only clear ﬁeld is 500 or 600 feet long, a pilot trained to land anywhere on the ﬁrst third of a runway may experience a serious problem. For the pilot who practices landing precisely on a point power-off, putting the airplane into a tight landing area is merely a drill. As mentioned, each pilot will make his or her decision regarding where to land when the time comes. When it comes to survival, controlling the airplane at touchdown is key. If you have the airspeed under control and the wings level when you land, you can keep damage to a minimum. Then, after taking care of all the paperwork and other such nonsense, you can get back to the business of ﬂying, building, or perhaps designing a better, more crashworthy, airplane. Joe Clark teaches at Embry-Riddle Aeronautical University, has given 6,000 hours of dual instruction, is a former U.S. Navy A-7 pilot, and owns a 1952 Cessna 170.
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