FORMATION FLYING
Part:  1
    Formation flying is great fun and a great way to hone flying skills, but it is almost exclusively a military practice with regards to training.  Civilian pilots must learn on their own, and if it is to be done safely, requires practice.

    The two key words are “smooth and easy”.  When two or more aircraft are flying as one, all movements must be deliberate, calculated, and in union with the adjacent aircraft.  The lead aircraft must fly smoothly and make all changes of direction and attitude slowly so that the follower can anticipate the changes and hold their relative position.  The follower must always position themselves so that they always have the leader in sight and are responsible for separation.  The leader can’t be expected to move out of the way of the follower.  Formation flying requires that all pilots be constantly vigilant and considerate of the other pilot’s positions and maneuvering requirements.
    The above seems so basic that its mention shouldn’t be necessary.  Yet, experience has shown that few are safe formation pilots.  When a group of planes are flying X-C, a loose formation makes good sense in that everyone has a position to hold and separation is maintained.  Contrast this to each pilot doing his own thing, passing and being passed and weaving from left to right off course.  In this case, each pilot must be constantly vigilant because he doesn’t know what the other pilots are going to do.  Formation makes good sense; however it can be hazardous if only part of the flight is in formation and others are individually wandering about the sky.  The formation can not quickly and easily maneuver to miss a wandering stray.  We’ve seen this happen.  We’ve also flown with would-be formation pilots who were unprepared, and this is no fun.  So our advise is, if you want to do it right, go out and practice.
    The simplest formation consists of two airplanes.  Echelon formation is the most common and best for beginners.  It consist of a leader and a wingman off to one side and back at a 45 degree angle.  The wingman should fly slightly lower in a low wing airplane or slightly higher in a high wing airplane.  In echelon, each pilot can keep the others easily in view.  We can fly close with out really being close.  While the wing tips are almost in line, the actual clearance between any points of the aircraft is quite good.  With the same lateral separation, but in line abreast, the wing tip spacing would be dangerously close.
    To begin learning formation flying, it would be ideal to have a skilled formation pilot in each airplane to teach and maintain a safety margin.  If only one pilot is available, he should fly lead and give instructions to the wingman on the radio.  Calm air should be chosen for practice.  Training should begin in straight and level flight with the wingman moving in on the leader to a position 3 or 4 wing spans apart and on a 45 degree angle back. Practice holding position on all 3 axes, fore and aft, vertical and horizontal.  As you become able to adjust power and make necessary control corrections to hold position, you can gradually move in closer to the leader.  As you do, you will notice that control movements must be slight and smooth.  Relatively little control is needed to move vertically 25 ‘or more and in close formation this would be totally unacceptable.  You must also know your cockpit by heart, because when flying close, you can’t break your visual contact to look for the trim control lever or whatever.
    Formation turns can be attempted as soon as the wingman becomes comfortable flying with about 50-75’ of lateral separation.  Turns should be initiated by the leader, should be pre-announced, and made in the direction that will put the wingman on the outside of the turn.  In a turn it is the wingman’s job to keep the leader in the same relative position as before.  This will mean flying higher than the leader and looking out past his wing at the same angle as before.  Since the wingman is on the outside of the turn, his turning radius will be greater requiring that he fly faster to maintain position.  The leader should be flying at a speed slow enough to allow the wingman to have a reserve of power for speed increases on the outside of turns.  The wingman soon learns that he must add power when entering a turn and reducing power when coming out.  Should the wingman get behind (the usual conditions for beginners) he will need a lot of power to catch up and will likely overshoot.  With this in mind, you can understand why we consider formation flying good overall training.  It demands that a pilot fly smoothly, precisely, and plan ahead at all times.
    The closer the wingman can fly to the leader, the lesser will be the power changes needed because the turn radius will be nearly the same.  Once you have mastered outside turns, you can try holding your position on the inside of the turn.  Because the leader is basically turning in front of the wingman, the wingman must anticipate the bank and power reduction requirements.  Now you see why the outside turn is learned first.  Getting behind in establishing the turn and reducing power means moving toward the leader at a dangerous rate.  Should the wingman ever find that he is unable to slow enough as the leader moves in front of him, he should drop down and fly out under the leader, keeping him in sight if possible.  With training and planning, this should never be necessary, but you should always have an escape route in mind.
    Formation, particularly for the beginner, can be very tiring because of the concentration required.  Anytime a pilot begins to feel fatigued, he should terminate the practice or “loosen up” the formation to an easier separation for a bit of relaxation before continuing.
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