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A Spectator’s Guide to Freestyle

                                                     By Scott Heiple

(Dedicated to Don Shimoda and freestyle pilots everywhere.)

With the increasing popularity of high profile freestyle and speed gliding events across the country pilots and spectators are more often witnessing world class freestyle pilots do what they do best – radical aerobatics. Veteran masters have been looping, spinning and wanging their way through beautiful routines for more than twenty years now. A wealth of information has been gathered and disseminated by both pilots and the media creating a richer technical atmosphere within the freestyle arena. This guide is intended to summarize some of what has been learned about freestyle hang gliding and to inform pilots and spectators about what you may expect to witness at a competition or local practice site. Freestyle is a truly fascinating genre of our sport and my hat is off to the freestyle pilots and judges who have helped it get this far. 
Freestyle jargon: 

A climbing freestyle maneuver is one in which pilots first gain airspeed by diving then convert some of that dive energy (kinetic energy) back into altitude (potential energy) by pitching through a climbout and ensuing climbing maneuver. This type of maneuver follows an arc and has both an entry and an apex. The challenge for safe freestylers is to let the bar out at a proper enough rate to remain positive throughout the maneuver. The only way they learn this rate is through dedicated practice. It’s all about motor memory. The loop is a classic example of a climbing freestyle maneuver.
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The entry (sometimes referred to as “pitch level”) is the lowest point of an aerobatics maneuver where the glider’s chord is parallel with the surface of the Earth. The entry is an important reference point for executing and judging freestyle routines. Advanced freestylers recognize the importance of wings level at the entry in performing precision aerobatics. 

The apex is the opposite of the entry. It is the highest point of a climbing freestyle maneuver. This is where we see advanced pilots go “over the top.” Judges note the comp pilot’s bank angle and heading change at the apex in order to define the type of maneuver executed. Flying through the apex with excess speed is an important aspect of safe aerobatics.

Attitude is orientation of the glider relative to the horizon. 90 degrees nose-up from the entry is going “straight to the moon,” for example.

Reference is the Earth or horizon line. Visual reference tells freestylers where they are during many of their maneuvers. The loop, for example, is unique because pilots lose visual reference momentarily during the maneuver and must rely on other indicators like bar position, G loading or wind past their faces to safely complete the maneuver.

Lazy 8s (linked roll reversals) is a basic aerobatics maneuver. Freestylers descend by linking a series of smooth, climbing turn-roll reversals. Practicing this maneuver helps them to “tune in” to the natural cadence of their glider. Properly executed, the maneuver looks like a series of 8s, with tips curled upward, staircasing downward. All other freestyle maneuvers (short of the spin) are based on the Lazy 8s.

A “wingunder” is an attempted maneuver in which the pilot rolls too much before reaching the entry, then pitches abruptly around and down in corkscrew fashion. Think of it as a twisting diving turn with no discernable apex. This maneuver can cause disorientation from high G loading and has broken gliders. Most freestylers execute climbing turns like in lazy 8s instead.

The mush-stall sequence is a common technique used by freestylers to help get their gliders to dive steeply. With wings level and from minimum sink, they slow the glider into the mush mode prior to initiating the dive ball-up.  

Whipstalls occur if pilots carry excess energy with them into the stall sequence. They essentially trade airspeed for altitude in an accelerated stall. Pilots have gone negative and tumbled their gliders during whipstall attempts. Many veteran freestylers utilize the safer mush-stall sequence instead. 

Balling-up refers to the fetal posture freestylers assume in order to achieve a good dive, for instance. They essentially perform a front somersault over the control bar while burying the basetube at their feet. 
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       Max dive is a radical freestyle dive - nearly vertical in attitude with speeds approaching 100 mph. Freestyle pilots are typically proficient at and comfortable with this high-speed stoop. It can be as steep as 60 to 80 degrees nose-down and is normally maintained from 5 to 6 plus seconds. (NOTE: In its first dive, Japan’s newest super-roller-coaster plummets 310 feet and attains 95mph.)

Divergence is a term applied to the rare tendency for some gliders to go negative during radical dives. Some models, tuned improperly, can potentially “tuck” at low angles of attack. This is one reason safe freestylers use caution in tuning their gliders and developing their dives.

A hanger occurs when a freestyler mismanages energy during a steep maneuver attempt. This often results in a glider stalled upside-down at the apex with the pilot “hanging” negatively from the basetube. Pilots usually ball-up and look for the horizon to help the recovery from this event.

The climbout phase of a climbing freestyle maneuver occurs between the entry and approximately 90 degrees nose-up. It’s been said pilots may experience up to 4Gs + during loop climbouts; therefore, smooth confident inputs are required for safe well-executed maneuvers. A good climbout typically equals a good maneuver for the practicing freestyler. 

High-speed stalls occur if pilots allow the bar to come forward too quickly after diving to high airspeeds. Many high-speed stalls take place during steep climbouts. The glider may appear to twist out and pitch up abruptly as the laminar airflow around the wing is disrupted - spoiling precious energy for safely completing the maneuver. Smoothness is everything in safe aerobatics. 

Terminal velocity is the speed in Max dive at which the glider is essentially in free-fall equilibrium with the air resistance around it. That is to say it is diving as fast as it will for that particular attitude. Pilots can sense this and it can be an excellent reference point as to when to initiate a steep maneuver.  

Freestyle potpourri: 

 Gliders: Choice of glider is an important consideration for the practicing freestyler as many pilots fly a certified high-performance glider of known “looper” reputation. These gliders retain energy well and are of superior strength. Comp pilots typically perform radical freestyle with full-VG for improved energy retention.
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Harnesses and proper posture: Freestylers often fly cocoon-type harnesses. These provide maximum flexibility for proper ball-up. Pods are also flown, but many pilots leave the bombay unzipped for greater flexibility. Being head-down in their harnesses may be a more important factor than the type they choose to fly. 
Conditions and practice areas: An ideal practice condition for many freestylers is perfectly calm air. Sled runs from tow or mountain launches are common events. Pilots will normally find an area to perform that is away from spectators and other pilots, perhaps over the relative safety of a tree canopy or water. Safe practicing pilots allow themselves at least 1500’ clearance for all maneuvers. Comp pilots are penalized for executing low maneuvers.
Pitch before roll is common mantra among freestyle veterans. Their goal is to create smooth climbing turns by allowing the glider to pitch through the entry before they add roll to their maneuvers. This is “pitch before roll.” With practice, they may roll later in their climbouts creating steeper more difficult maneuvers. The wingunder is an example of “roll before pitch,” something many pilots wish to avoid.
Wings level at the entry is hallowed advice among aerobatics pilots. Novice freestylers can control the shape of each maneuver more precisely, in a routine for example, if they establish wings level at the entry first. Early in their practice it’s often difficult for pilots to be rolling hard through the entry and achieve a well-defined climbing maneuver. 

Lazy 8s is a fundamental tool and good practice platform for freestylers in preparation for steeper maneuvers. You may note pilots to begin with a short dive, then “let” the bar out through the entry, add some roll, continue pitching through the apex, pull in, roll level, and repeat the process in the opposite direction. It’s typical for successive dives to get a little steeper. Many novice freestylers start with 45s, progressing carefully from there. Perfect practice makes perfect.

       The dive is the freestyler’s engine and is fundamental to executing climbing aerobatics. Safe pilots practice thousands of dives (and ensuing wingovers) of different types, developing motor memory and confidence for learning more advanced maneuvers safely. Johnny Cochran might caution, “if one can’t dive, loops don’t jive.”

Recognized maneuvers: 

This section describes for the reader the four recognized advanced maneuvers upon which pilots are judged in freestyle competitions.
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The spin is a descending, low airspeed maneuver in which one wing is stalled and the other wing flies around it…like a falling maple seed. It is difficult to execute and truly beautiful to witness when well performed. During the spin “entry” the glider simultaneously noses down and twists rapidly about its roll axis. This action requires about 180 to 270 degrees of rotation to complete. The glider may then enter a “steady state” in which it seemingly autorotates about its yaw axis. Veteran spinners sometimes hold this maneuver for many revolutions while losing tremendous altitude. (VIDEO CLIP: See Tammy Burcar in “Aeronauts” for a world class example of the spin.)

      The climbover (sometimes called “wang” or “wingover”) is a climbing freestyle maneuver in which the glider’s heading change is greater than 90 degrees from entry to apex. Spectators may visualize this maneuver like a loop off to the side. A safe pilot practices literally thousands of these more fundamental maneuvers before attempting the difficult loop. (VIDEO CLIP: Watch Red Bull pilot Aaron Swepston in “Daredevil Flyers 2” for good examples of world class climbovers)

       All loops are climbovers, but not all climbovers are loops. The loop is a radical maneuver and type of climbover in which the heading change from entry to apex is exactly 180 degrees. This is the maneuver that goes straight over the top. It is recognized and difficult to execute. The loop differs from other radical maneuvers in that the pilot looses visual reference for a brief period of time. (VIDEO CLIP: Watch California’s Ron Young in “E-Team Raw” for classic examples of the loop.)

The rollover (sometimes called a “twistee”) is freestyle’s last recognized climbing aerobatics maneuver. The heading change in a rollover is less than 90 degrees from entry to apex. Here the glider “twists” up and over, barreling about an up-line created during the entry/climbout phase. Visualize this maneuver like the weightshift version of the three-axis split S. Rollovers are good fun to watch and difficult for freestylers to execute properly. (VIDEO CLIP: Mitch McAleer is one champion pilot who has mastered the rollover. He’s one to see in “Aeronauts.”)

Advanced maneuvers:

Champion pilot Ron Young has the distinction of being the first man to hold status of consecutive looper in modern flexwings. He began looping in the early 80s and still loops today. Mr. Ron makes the loop look easy. It’s not!!! Loops are very difficult to execute safely even with a methodical approach to learning – one reason they score well at meets. Cautious freestylers practice thousands of wingovers before they attempt their first loop. The following section describes what spectators may expect to see in well-executed loops and other advanced maneuvers. For entertainment’s sake we’ll name our example pilot Freestyle Dave.

Loop (AKA – Dooming Circle of Flaming Death) example maneuver:

Mush-stall: Freestyle Dave slows the glider’s forward motion with a mush-stall sequence. You may observe the glider’s nose to slowly rise.

Max dive: Once the glider is stalled, Mr. Dave will toss his upper-body forward through the control frame and ball up over the basetube. (It’s important here that he achieves a head-down attitude relative to his hips in order to gain maximum mechanical advantage over looping speed bar pressure.) The glider will then nose-down sharply and begin its stoop. He will typically hold Max dive for 5 to 6 + seconds waiting for terminal velocity or increased bar pressure, good signs his dive is complete. Freestyle Dave can have lost 400 to 500 feet at the base of his dive and may be travelling at upwards of 85 to [image: image6.jpg]heading change greater
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100mph. Smooth inputs are a must here.
Climbing freestyle maneuver entry: The entry of our pilot’s example loop begins at the bottom of Max dive. Here the glider will end its plummet and begin to level with the horizon. Spectators may note Dave extending from balled-up to prone in his harness, basetube buried at the waist. This slight shift in CG aft typically initiates his entry. 
Climbout: Following his entry you will note Dave’s glider to arc upward and begin its climbout to past vertical. It may twist out slightly and appear to pull Freestyle Dave through this phase of the maneuver. He will lose visual reference at some point during his climbout and it is critical here that he not focus on the horizon and instead look upward, continuing his smooth pitching motion. Ideally, the basetube will be somewhere near his face as he tops the climbout - still pulling Mr. Dave skyward.
       Apex: Spectators may note Freestyle Dave’s arms continue to extend as he watches now for the opposite horizon. It should come into to his view somewhere near the apex. This may take a few seconds to occur. Keep in mind he can be without visual reference for 180 degrees of pitch arc. Just prior to apex you may observe Dave to push out slightly with his remaining airspeed. This action propels his glider over the apex and is the only time during the maneuver he has “pushed” anything. (If Dave were to have pulled back in at this same instance, he may have “hung” an otherwise good loop.) 

       Post-apex: There is subtle timing involved as to how much and when, but in this example Freestyle Dave is past the apex and now pulls in to exit his loop. He’s back in relatively safer territory. 

Climbover example maneuver: The advanced climbover looks much like our loop example above except Freestyle Dave adds varying amounts of roll as he passes through the climbout. He then continues pitching in looping fashion. It may be noted his roll input can be as subtle as simply relaxing one arm or the other. Typically, the later Mr. Dave rolls in his maneuver the steeper it will become. The climbover is unique in that it allows Dave to practice progressively steeper maneuvers without loss of visual reference. (It is low risk up to about 90 degrees if one practices lazy 8s on a regular basis.) Calling his bank angle prior to the maneuver and then following through consistently has been a good indication that he can safely add a degree of difficulty to his future attempts. 
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Rollover example maneuver: Like the loop and climbover examples, Freestyle Dave first sets up for his advanced rollover with a Max dive sequence. Spectators may note that as he dives, Dave rolls slightly to one side just prior to reaching the entry (pitch level) apparently beginning a typical climbover. At some point during the climbout phase though, he rolls hard in the opposite direction while allowing the glider’s naural pitch cadence do its thing. This action powerfully “twists” his glider through the vertical plane (pitch here greatly accelerates his opposite roll) and in a good example his apex heading will be nearly the same as his entry. He can be rolled 180 degrees or more at the apex, so Dave got comfortable with flying upside down before he tangled with twistees. 

Spin example maneuver: Our final advanced maneuver for discussion is the spin. It is perhaps safe to say more pilots have gotten in trouble from failed spin attempts than from any other recognized maneuver. To perform a spin, freestylers must first partially stall their tailless flying wing to initiate an entry, then hold this condition to maintain a continuous steady state spin. Obviously there is a tumble risk here and spectators may observe safe pilots to never carry excess speed into their spin attempts. 

Incipient: Freestyle Dave typically sets up his spin entry by first slowing his glider to near minimum sink. He then sets a 30 to 40 degree bank and continues pitching through mush to full-stall, and holds (You may see some high-siding here as well.). In this example, the glider’s inside wing will stall first. The outside wing will race around it as the nose pitches simultaneously downward. This quick, often elusive gyration is the incipient. Dave either pulls in to exit at this point, or by holding pitch he may try a transition to the continuous spin. 

Steady state: During this phase you may observe Dave’s glider to stop its pitch-roll twist and begins to rotate more about its yaw axis. The transition from entry to steady state is often difficult for even advanced freestylers to perform consistently. Typically the glider does one of two things: It either (1) partially coordinates into a downward mushing turn, or (2) it levels out and progressively stalls straightforward. To remain in the steady state, Freestyle Dave typically holds pitch while utilizing subtle inputs to maintain a constant bank angle. If his glider starts to overbank, he may high-side a little. If his glider begins to flatten its bank, he prudently eases in a bit. Expert spinners can hold this “along for the ride” phase for many revolutions and, like the incipient, Dave pulls in and rolls level to exit. Expect to witness tremendous loss of altitude and a wild ride when pilots exit some spins.

Safety summary: 

In summary I would like to emphasize that the type of flying described above requires a great deal of discipline and good judgement to practice safely. None of material presented here is absolute. If this guide has piqued your interest in learning more about freestyle, I encourage you to attend a contest, study video footage, or perhaps participate in an aerobatics clinic. Feel free to contact me for more information or comments on this guide at gemini13@tvn.net or (706) 657-3107. 
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(About the author) 

Scott Heiple is a husband, father, and experienced instructor who has enjoyed learning to fly for eight years. He practices methodically on an aero-modified XTR145 and considers himself a freestyle pilot of intermediate skill having thus far learned a basic example of each recognized maneuver. 
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