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Why poor landings:


Of late there have been a number of students who have indicated that just prior to the checkride that they begin to have difficulty making landings.  There are many extraneous factors beyond the basics of airspeed, configuration, and attitude that can cause sudden loss of landing skill.  I will try to come up with a few and hope that others will fill out the picture from their experience by posting on rec.aviation.student.





Begin with the pilot who is supposed to be 80+% responsible for all problems.  Stress is a factor that can be very insidious in its ability to affect performance both physical and mental.  A certain amount of stress is good but the individual has no way of knowing when the stress cup runneth over.  Fatigue, sleep depravation, nutrition, and chemicals can have effects on both reaction and anticipation flight performance.  As often as not it is an unasked question that is the source of a problem.  An unasked question can be a matter of knowledge, emotion, or just personality.  If your landings are not what they should be, begin your search for reasons by checking yourself out.  Begin by asking questions of yourself and your instructor.





The set up for your arrival to a runway makes considerable difference in the adjustments you must make.  The standard 45 degree to downwind entry gives you the best opportunity to anticipate any adjustments that may be required.  The straight-in requires a higher degree of approach slope perception than other landings that keep you closer to the runway.  There are more adjustments to being high on the glide slope than when low.  High means you can put in maximum flaps for conditions, reduce power, and even slow-up.  Full power is the best universal correction for being low.  Knowing how to get to there from here even in the pattern is a skill that comes easily to some but must be acquired in steps by most.





You must become familiar with reading wind directions and velocities.  Begin by comparing your estimate with the ATIS or AWOS wind.  After a few tries you will get pretty close.  Now look to the windsock and note how it is performing.  Relate the stiffness of the windsock to wind velocity but become familiar with the differences that exist since there are windsocks designed to become stiff at different velocities.  Reading the wind effects on your aircraft is an essential skill.  Low level drift effects in light winds are the hardest for students to detect and correct.  Work on 'seeing' the wind.





The variables of weather can have dramatic effects on even the most experienced pilot.  The first hot day of summer shows many a winter pilot how quickly a flaring plane can run out of ground effect.  The calm wind often makes ATC keep a noise abatement runway in use often with a light tailwind.  On such occasions everyone lands long, at least on the first try.  The strong wind right down the runway over 15 knots require that the pilot make many anticipating adjustments on the downwind, base and final.  Failure to stay close and high will require full power to make interception of the glideslope possible.  Don't be concerned about being high in such a wind.  Use the wind; don't let the wind use you.





The crosswind requires that the pilot make an initial estimate as to how he plans to configure the aircraft.  Use the minimum flaps for the wind and your experience.  The less flaps the easier will be a go-around.  As in all landings, the go-around should be the first option when things are not going well.  Basic skills for the crosswind, in addition to airspeed and configuration , are the Dutch roll and side slips.  Always fly a crabbed heading into the wind to achieve a much wider downwind any time the crosswind is blowing you toward the runway.  Failure to do so means that you will be exposing yourself to illusions conducive to the stall-spin accident.  If you are unable to keep the nose parallel with the runway using the rudder on final, you have winds that have exceeded the crosswind rudder control required.  You have the option of increasing the approach speed or power so as to improve rudder authority.  The side slip is used to keep the aircraft aligned with the extended centerline of the runway.  Basic skill is the Dutch roll.





Some difficulties related to the sudden onset of poor landings have to do with being exposed to unfamiliar runways or pattern direction.  If you have learned to land by relating specific points and altitudes in the pattern direction at a particular runway, this knowledge will not transfer readily to another airport or runway.  The size of runway presents an optical perception that can confuse the most experienced pilot.  For years I used a beautifully numbered and painted model airplane runway to confound my students when doing simulated emergencies.  Use your charts and guides to get runway dimensions before taking off.  Required information by FAR, you know.  The normal tendency is to fly much closer to small and unfamiliar runways.  Try flying twice as far away as you think you should and you will be about right.





The unfamiliar airport and runway at night is exceptionally difficult since there are no visual references other than the runway lighting system.  If at all possible visit an airport in the daytime before going there for night landings.  The illusions of size, layout, slope, and taxiways are compounded at night.  Don't try for the full stall landing at night.  Accurate depth perception at night is most difficult.





The last area of student difficulty is the human ability to focus on one factor of concern to the elimination of all other factors.  Tunnel vision they call it.  Under stress a pilot concentrates on an area of concern such as, "Will the airport stay where it is?"  As a result of this focus such unimportant things as power reduction, trim, altitude, heading, flaps, airspeed, and aircraft control get out of sequence and position. Flying is a skill that requires multitasking capability.  The pilot coming in to land must have division of attention to all the factors above along with awareness of the big picture that comprises the  runway, airport pattern, and other traffic.  Doesn't sound easy, and isn't.  Just necessary.  You are not ready to solo until you can do all of the above, talk/listen on the radio and have enough emotional and intellectual energy left over to carry on a side conversation much as you would in an automobile.





It takes some pilots longer to reach solo than others.  The reasons are usually hidden in weaknesses of the basic skills of aircraft control, situational awareness, misconceptions, or preconceptions.  There are always solutions, they just sometimes take longer to find.





Runway Alignment  


A pilots successful accomplishment of the following procedures is predicated upon mastery of the four basics.  When turning from base to final or when on a long final it is quite common to find that you are not properly aligned with the runway.  How you make your correction is important.  If you are obviously far off you should  make something in the order of a 30 degree intercept to final.  





If you are only a few hundred feet off line and still have several hundred feet of altitude, sideslip over to the runway by applying opposite rudder and wing down.  During a slip, forward yoke pressure must be held to keep the same indicated airspeed.  In any cross-control application the pitot air intake will not be aligned for an accurate airspeed reading.  The nose should be lowered to maintain the proper indicated airspeed. The more violent the slip and the more flaps you have on the greater will be the control pressures and amounts needed to hold alignment.  Keep the nose straight with the runway at all times.   This will achieve alignment and provide the control practice useful for future crosswind landing corrections.  During instruction flights with long straight-in approaches have the student use side slips to move the aircraft back and forth across the runway centerline.





Regardless of the landing conditions, type of wind, or aircraft configuration, keep the aircraft nose pointed parallel to the white center line.  On the line if you can but at least parallel.  The rudder keeps the nose parallel, the ailerons keep the or put the plane on the line.





For training purposes, on a long straight in approach, slide the plane back and forth across the runway both right and left stopping each time you are properly aligned.  Winds seem to decrease in velocity at lower altitudes thus reducing control amounts required.  If you are within 100 feet of touchdown and have not secured runway alignment make a go- around.


Final


The key to landing control is the stabilized approach.  This means that the aircraft has been configured on final with several constants.  The C-150's power is set at 1500 RPM.  The flaps are full down.  The airspeed is trimmed for hands off 60 kts.  Control forces are consistent, especially the rudder.  If the pilot has flown an acceptable pattern the touchdown should occur within the first third of the runway.  In a properly flown landing, the pilot does not know exactly where a touchdown will occur.  Even in PTS accuracy landings a touchdown within 200' beyond a line is acceptable.  In the proficiency phase of training 100' is required by this instructor.


The Approach is Low


The natural reaction of being low is to put the runway where it belongs by raising the nose.  Often a little power is added.  Failure to hold forward pressure will cause a further decrease in airspeed.  At approach speeds, any decrease in the airspeed will shortly accelerate the descent. As the ground approaches at the increased rate of sink, the nose may be raised again and a bit more power added.  This is the classic entry into the 'decelerating approach'. a situation that may put you 'behind the power curve' where more power just makes you go slower. You may read about this as "dragging it in. (See minimum controllable)





The best correction for being low on approach is application of FULL power for 10 to 30 seconds to re-intercept the normal approach path.  Do not change trim.  During this power application, forward pressure must be held to maintain approach speed.  The runway may disappear but when you have estimated your interception of the glide slope, reduce to approach power of 1500 RPM.  The aircraft will again descend at approach speed as trimmed.  A second such correction may be required.  Less than full power may lead to the 'decelerating approach' described above..
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The Approach is High


The most common cause of a high final is being too close to a short runway on downwind.  This results in an abbreviated pattern with a short base.  Suppose you have full flaps, power off, and at the short field approach speed are still too high.  Several temptations and options exist.   





The landing which is too high has three possible corrective measures, flaps, power reduction and airspeed reduction.  When initiated soon enough these three individually or in combination should suffice.  The keys to avoiding being too high are airspeed control and a stabilized approach.  Airspeed control is the most important. 





�The natural reaction to being high on final is to put the nose down and dive toward the landing zone.  Wrong!  Lowering the nose gives a momentary perception that the runway is in the correct position.  Diving will add to the airspeed, flatten the glide angle and lengthen the flare distance to touchdown.  If the touchdown should occur with too much airspeed the rollout distance will increase by the square of the ratio of the actual touchdown speed to the normal touchdown.  A speed 10% faster than normal will require 21% more distance to a full stop.  Lowering the nose to keep the aircraft of the ground can precipitate several expensive types of damage.  If you cannot touchdown in the first third of a runway, go-around.  Sooner rather than later.
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A go-around would be the best choice.  But, sometimes a pilot will raise the nose a bit to increase the sink rate.  As the ground approaches at the increased rate, the instinctive desire to decrease the rate exists.  The nose must not be raised since this will increase the rate of sink.  The nose must be lowered and power added so that sufficient lift will exist to allow a flare before touchdown.  This is especial important in short winged aircraft.  At low approach speeds it is possible to fall right through what would ordinarily be there as ground effect.                





	The correct procedure to correct for being high is:


		1.  Put in maximum flaps according to wind conditions.


         2.  Reduce power.  100 RPM decreases for slightly high to OFF if 						very high.  


	   3.  Raise and trim nose for minimum approach speed. 





The short field approach speed in a C-150 is 55 kts at gross with full flaps.  After #1 and #2, #3 is the last option for being high.  This, will initially, cause the runway to disappear but it is the best way to lose the most altitude while covering the least ground.  Carefully controlled and shallow S-turns are another way to use up altitude.  If the landing approach is so high that a slip is required it should be noted that the Cessna 150 operations manual specifically prohibits slips with flaps.  The preferred procedure in cases of such gross misjudgment is to go-around and set up the landing from a more appropriate pattern.


Nose Wheel Lands First


Looking too far down the runway can cause you to fly into the ground or cause an instinctive jerk on the yoke before hitting. If you should fly the nose wheel into the runway, GO AROUND.  The recovery from the resulting porpoise must be accomplished with application of full power, leveling the aircraft, and slowly removing the flaps in ground effect until speed permits a safe climb.  Any attempt to salvage a landing after the first porpoise will probably fail.  What happens is that just before the nose wheel hits the yoke is belatedly jerked to raise the nose.  The combined rebound caused by the yoke movement and the expansion of the nose strut causes the nose to rise above the horizon and then start to fall just as the yoke is moved forward to prevent the rise.  The pilot will always be just enough behind the nose movement to make it worse instead of better.  Three such bounces results in severe aircraft damage.  GO AROUND.





Ground Loop


A ground loop is a very sharp uncontrolled turn on the ground.  It can be deliberately performed by using the brakes to keep from hitting something.  It can happen accidentally every more abruptly when significant weight is on the nose wheel.  This is called wheel-barrowing.  Letting the aircraft swerve is preliminary to doing a ground loop.  When the swerve reaches about 20 degrees from the direction of movement your aircraft is about to become uncontrollable.  A swerve of only five degrees will exceed the capability of the average pilot.  The ground loop puts severe side loads on the landing gear and often causes major damage to the gear box below the seats.  A 10 degree swerve or cornering angle, will be enough to turn over most Cessnas given sufficient speed.


Strong Headwind Approach (Instructor)


A strong wind right down the runway can present a landing problem.  First of all the pattern may be out of shape because not enough crab angle is held on crosswind or base.  The higher downwind ground speed requires that things in the cockpit be somewhat faster.  If a normal size pattern with standardized procedures is flown under these conditions the aircraft


will be too low due to extended downwind and headwind on final.  There is no need to be concerned about being too high on final under such conditions. Deliberately make a high approach.  Your approach angle can be quite steep due to the reduced ground speed.  Your landing roll will be short.  This is the potential problem with an easy solution.  If you are going to be short use full power while holding approach speed until the aircraft nose visually touches the runway.
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Looking Around the Turn (Instructor)


A common mistake in making these descending turns is for the student to attempt to look around the wing during the turn.  This is often carried over into making sure the airport is still on the ground during landings.  The result of this is usually loss of airspeed control.  When you turn your head, descend and turn at the same time, your inner ear sends strange messages.  Each individual will sense and react differently, but generally the turn will tighten and airspeed will decrease.  Once an area is cleared, prior to a turn, the vision focus must be over the nose.  If the nose changes the airspeed changes.  If the student is able to anticipate what must be done throughout the procedure a very smooth, slow succession of pressures will keep the airspeed constant.  Once level on base or final you will have plenty of time to locate the airport. 


Hard Landing (Instructor)


Training, experience, and judgment in combination or separately cause hard landings. The hard landing does more damage to aircraft than to pilots.  Judgment errors come when the pilot starts the roundout too soon or flares too high.  This mistake is caused by looking too close to the airplane.  Fixing the eye to the runway too close to the airplane give an illusion of being lower than you really are.   You can't see the runway flatten out as it would in a proper flare with vision focused down the runway.  How far down the runway?  The distance you would look ahead while driving at the same speed.  As the nose rises the runway should disappear and the horizon to each side becomes the visual reference.  Without a proper wide view of the horizon over the nose the pilot cannot determine the proper flare attitude that will avoid either the balloon or flat ground contact.  Read about how density altitude can cause hard landings and why.





Prevention of hard landings begins with a visual focus down the runway and a peripheral view of the horizon.  In the flare you no longer look at the instrument.  Instead, you look ahead of the aircraft.  You are attending to the landing and nothing else.  If the landing is not progressing properly you go-around without hesitation or delay. 





The accumulative damage mostly occurs to the nose gear.  The oleo strut can survive forever if the landings are on the main gear.  When the nose wheel becomes a part of the initial landing contact it becomes life limited.  Every compression of the strut loses some air and perhaps oil.  If the strut is not cleaned prior to every flight the accumulated oil and dirt act like sandpaper on the 'O' ring.  





After a number of nose wheel compression cycles the strut will become flat and knock against the wheel even when taxiing.  Every subsequent landing  causes the shock of the nose wheel landing to be transmitted into the firewall and the engine mounting.  Now, the damage is not just to the gear but in the engine and the aircraft airframe.  I have watched someone taking a club 172 and make somewhere between 4 and 6 touch-and-go's.  Every one of the 'landings' was flat.  Not once was the nose wheel held off the runway for even a moment.


Ballooning (Instructor)


A flare that is made abruptly, too close to the surface, or too fast can cause an immediate ‘bounce’ off the ground effect and an immediate increase in height above the runway.  This is known as ballooning.  A companion effect of the balloon is a significant loss of flying speed.   The balloon effect can vary in severity.  Treat any balloon as an unsalvageable landing.  





Unfortunately, the human instinctive reaction is just enough out of time to only make things worse. The human reaction to all this is to put things right.  The instinctive reaction of lowering the nose will be too late.  It will probably exaggerate the nose drop that is already occurring.  So, the pilot will instinctively pull back.  Too late, again.  The nose wheel has hit.  The strut has compressed, sprung back, and is sending the nose into the air just as the yoke comes back again.  The second or third time the nose wheel collapses.  The propeller is ruined and the engine damaged.  No likely injury to the pilot.  GO AROUND THE FIRST TIME!!


]


Do not attempt to salvage a balloon.  Apply full power, hold the nose level, get close to the surface, make the best possible use of the ground effect’s ability to reduce drag, accelerate, clean-up the flaps by milking, and climb only when reaching climb speed.  Some of these actions run counter to instinctive human behavior but are essential to a successful recovery.  Getting close to the surface is psychologically quite difficult.  Bringing off the flaps slowly when your every emotion is to hurry up and get up is difficult.  Waiting to climb, with the end of the runway approaching is also contrary to natural instinct.


Keep the nose straight-flying (Instructor)


If, during the flare, the C-150's nose is not kept straight with the runway or landing direction, damaging loads may be applied to the landing gear.  Even at slow speeds this can occur.  Even though a tricycle gear aircraft may be able to align itself with the direction of motion the damage may already be done. Efforts made to straighten the nose with aileron only, will result in very slow wing high/low turns close to the ground.  Use the rudder to keep the nose parallel with the runway,  not the ailerons.  The Dutch roll teaches this basic skill in using the rudder.





Keep the nose straight-ground (Instructor)


The groundloop is a rapid turning of the aircraft on the ground when directional control is lost.  The advent of the tricycle landing gear has greatly reduced the proclivity students had to ground looping.  A tricycle gear aircraft will attempt to align itself with the direction of motion.  This is true even if the initial ground contact has significant side (swerving) loads.  It is important that the yoke be held back during all landings.  Weight off the nose wheel greatly improves the aircraft's ability to align itself with the direction of motion.  It helps if the pilot does not use brakes.  The slower you land the less likely it is to lose directional control and do a groundloop.





Either Piper or Cessna aircraft can be landed in such a manner as to avoid initial ground contact of the nose wheel.  Any time you are operating near the forward center of gravity range make your landings with a few hundred rpm above idle and be patient during the flare.  It works.





The perfect touchdown to a landing is a very satisfying experience and a cause of tremendous emotional release.  Students often let the sudden and perhaps hard ground contact move the yoke forward.  Keep the yoke held full back and up at ground contact.  Directional control on rollout is just as crucial though not as satisfying as the landing.  Keep the plane running true.  The landing gear geometry of the tricycle landing gear is designed to make the aircraft straighten itself out.  Just keep the weight off the nose wheel.  If you are not straight on touchdown the sudden jerk and side-load on the landing gear will get your attention and tell you that the airplane does not like side-loading of the landing gear.  Runway permitting, do not use brakes until you have lost some speed and retracted the flaps.





Flat Landing to a Wheelbarrow (Instructor)


One of the most common errors in landing is failure to bring the Yoke back to the full stall point.  In this instance the pilot is able to level off quite close to the ground and hold it there.  Most students are comfortable if they can see the runway.  When the aircraft runs out of ground effect, BANG it drops down flat.  This type of landing is hard on the airplane.  A porpoise could result.  The plane is not as slow as it should be.  If the ground shock lurches the student on to the brakes the tires could be damaged.  These are only a few of the things that could happen.  If you can see the runway, the yoke is not back all the way.





If, under the foregoing conditions, yoke pressure is applied forward so as to keep the nose wheel in ground contact, wheelbarrowing may occur.   This is when aircraft speed and flaps combine to lift the main gear off the ground while yoke pressure holds the nose wheel down.  The plane will become instantly uncontrollable and ground loop or worse.  Wheelbarrows can be turned very sharply because of their single wheel.  When the flat landing is followed by an effort to hold the aircraft on the runway by forward yoke we are creating a wheel-barrowing situation.  Where the airplane has close to flying speed and the flaps are still down, The lift may be sufficient to raise the main wheels off the ground.  With only the nose wheel touching the airplane can perform as would a wheelbarrow.  A sharp uncontrollable damaging turn often results.  A pirouette groundloop.  This is just another instance where the admonition about moving the yoke only backwards during landings applies. 
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