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IMPORTANT - READ THIS INFORMATION
Parachuting is dangerous. High performance canopies contribute to that
danger. Performance of some of the actions described in this manual may
result in injury or death, even if performed as described.
Piloting of ram-air canopies is not an exact science and techniques may
change. Information in this manual may not be applicable to all types of
ram air canopies available now or in the future.
This manual has been produced for the information of APF members. The
information it contains is based on the opinions of the writer: it does not
represent APF, APSC or PD policy. While the writer has attempted to
ensure that the information in this manual is correct, it may contain
information which is out of date or incorrect.
Individual parachutists should check the information in this manual and
assess the risks involved before carrying out any of the manoeuvres
described.
These papers may not be reproduced without the permission of the writer
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1. The airfoil
2. The trim
3. The aspect ratio
4. The wing loading
5. Wing planform (The "ellipticalness" of a
canopy)

ELLIPTICAL PARACHUTES
AND CANOPY CONTROL
It is impossible to really understand ellipticals
without some understanding of the aerodynamics
involved. I hope you find it interesting.
What is an elliptical canopy?
Elliptical is actually referring to a wing that has
some type of taper towards the tips. This shape may
be truly elliptical, or a similar tapered shape which
may work as well. I will use the terms elliptical and
tapered to mean the same thing.
How do ellipticals perform differently from
conventional squares?
A big question that needs a big answer! The
difference in performance between square and
elliptical canopies depends on exactly what type of
elliptical canopy is compared to what type of
square. The term "square canopy" does not really
tell you very much about handling and performance,
because they all fly so differently! In the same way,
not all elliptical canopies are alike in performance
and handling. There are five major aerodynamic
design characteristics that heavily influence flight
characteristics, and the shape (square or elliptical) is
just one of them! So to get a good comparison of a
square to an elliptical, you must try to compare two
parachutes that are identical in every way except for
the amount of taper. Remember, if there are other
differences in the canopies, such as a different
aspect ratio, trim, airfoil, or size, these differences
will also influence the flight characteristics, and
create a misleading comparison.
The information we send with the Stiletto describes
the Stiletto compared to the Sabre of the same size.
Because the two canopies are so similar
aerodynamically, this is pretty close to an ideal
comparison between elliptical and square. Other
than the elliptical shape, the only other difference is
the slightly higher aspect ratio of the Stiletto. The
Stiletto opens slower also, but this is not a basic
elliptical characteristic. We simply wanted really
slow openings, so we designed it to be that way.

As you can imagine, the possible combinations are
almost limitless! In the discussion that follows, I'll
attempt to isolate how each of these factors affect
the performance to try and keep it simple. But
please understand that changing any one of these
factors actually affects how the others influence
performance. In other words, they are interrelated,
and not isolated from one another.
1. The Airfoil:
The airfoil is the cross-sectional shape of a wing. Its
curved surface creates the lifting capability of a
canopy. From a jumper’s point of view, the airfoil
mostly affects the landing ability and stability of a
canopy. There is also a slight effect on the speed,
but not as much as most people think.
2. The Trim:
The trim refers to the nose down angle of the
canopy, which creates the forward gliding motion of
the canopy. This trim angle is designed into the
canopy by varying the length of each row of
suspension lines. It must be trimmed within a
certain range in order to fly! Within that range of
useable trims, a designer has a choice: pointing the
canopy more nose down results in more speed but a
poorer glide, while more nose up results in a flatter
and slower glide. This will also affect the landing
characteristics. Some very flat gliding parachutes do
not land well unless they are flown very
aggressively to build up enough energy (speed) to
get the canopy to flare. Others are trimmed a bit
more nose down, so the necessary energy (speed) is
built in to the normal full glide approach.

THE BASICS:
To really understand the differences between square
and elliptical canopies, it is first necessary to
understand the basic aerodynamic trade offs that are
available to any skydiver when he chooses any
canopy. If the basic aerodynamic concepts of
various types of square canopies are well
understood, then understanding elliptical canopies
is just adding one more concept. The five factors
below are the main things that designers manipulate
to get the flight characteristics they are looking for.

3. The Aspect Ratio:
This is the relationship of the span (wingtip to
wingtip) of a canopy to its chord (front to back)
measurement. For a skydiving wing 1.9 is a low
aspect ratio, 3.0 would be high. (High performance
rigid gliders operate at 50.1).
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4. The Wingloading:
Wingloading is by far the biggest determinant of
speed and rate of descent. In addition to the speed,
wingloading also affects the handling of a canopy.
At low wingloadings, the controls are sluggish. At a
higher wingloading, the controls get more
responsive, more crisp. Even subtle control
movements produce very noticeable changes in the
flight path. This may or may not be a good thing,
because the canopy does not care if your control
inputs are correct or if they are big mistakes! The
higher the wingloading, the higher price you pay for
your little mistakes. Look at the accident reports.

similar wingloadings to get a good representation of
actual differences. You may have heard that a zero
porosity canopy like the Sabre is faster than an
F-111 canopy like a PD nine cell, but actually there
is little difference, if any, when you compare the
same sizes. People probably make this incorrect
conclusion because they are comparing a big PD to
a small Sabre. (The additional flare power and
forgiveness of the Sabre is frequently used to go to
a smaller canopy, which gives less forgiveness and
more speed. If the Sabre didn't flare so well, we
would be either landing harder, or we would be
jumping bigger, slower Sabres.)

If you divide the total weight (you and all your gear
including main canopy and clothing) by the wing
area, you get the wingloading. A 170 pound person
whose rig and clothing weigh 20 pounds has a total
suspended weight of 190 pounds. A 190 square foot
canopy will give a wingloading of 1.0 pound per
square foot. A 300 square foot canopy with a total
suspended weight of 150 pounds gives a
wingloading of 0.5 pounds per square foot.

5. Wing Planform:
You can see how there is an infinite combination of
airfoils, trims, aspect ratios, and wingloadings one
can choose from, so it should not be a surprise that
there are so many canopies available that all open,
fly, and land differently. And this does not even
take into consideration that little bit of "magic" that
each manufacturer has that makes their creations
truly unique. Making the wing tapered, or elliptical,
creates even more possibilities!

A high wingloading make everything faster: higher
speed, much higher rate of descent, quicker control
response, sharper stall, faster landing speeds, less
forgiveness, etc. A lower wingloading creates
slower speed, much lower rate of descent, slower
control response, slower landing speeds, more
forgiveness, etc.
A good rule is to go smaller only if you're sure you
want to want go faster and you are prepared to
handle the responsibility of the greater speeds
involved. Also, only go one size smaller at a time.
Do not go smaller simply because someone says it’s
required "for the canopy to perform correctly" as
this is not true. Simply choose the wingloading that
gives the combination of flight characteristics and
landings that you prefer.
There are many people (and even some parachute
companies) who believe that a wingloading must be
very high on a "high performance canopy" in order
to "get it to perform correctly". This is simply not
true. You can size a high performance canopy larger
if you want more forgiveness and less speed. True,
there is a wingloading which is so low that the
canopy becomes unmanageable, especially in high
winds and turbulence However, that wingloading is
far less than most people imagine, and is rarely
approached with high performance canopies, if
ever. Look at student canopies. Do they "perform"?
You bet! If they are in good condition, they open,
fly, turn, flare, and most importantly LAND, very
well.

The overall shape of the wing when viewed from
the top is known as the "planform" of the wing.
Most ram airs use the rectangular planform,
commonly called square, but others are tapered
towards the tips, which are commonly called
elliptical. This taper redistributes the lifting area
into a shape that creates different handling and
performance. Technically, this makes the wing a
more efficient lift producer, if it is not tapered too
much. Without getting too technical, this is because
the center of the wing produces lift most efficiently
with the least drag, while the ends of the wing suffer
reduced lift and increased drag due to the airflow
spilling around the end of the wing. Tapering the

The main point here in discussing wing loading is to
point out that you must compare two canopies with
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•= If allowed to roll out of a steep turn by itself
after releasing toggles, the elliptical will usually
continue to dive more than a similar square.

wing towards the tips makes the tips smaller, so the
inefficient part of the wing produces less drag,
while the more efficient center part is made larger
so it produces the bulk of the lift. (Aerodynamicists,
please forgive me for the simplified explanation!
This is for everyday skydivers, not three
dimensional flow experts!)

•= The elliptical canopy is very sensitive to body
position and sitting in the harness.
(Shifting weight in the harness is something that
most people do naturally when making turns,
and this greatly affects how much of these
turning characteristics they will feel. A person
who naturally leans to the inside of a turn when
rolling out of the turn will find the canopy is
slow to stop a turn. However, a person who
naturally who leans to the outside of a turn when
rolling out of a turn will find the turn will stop
much faster.)
In general, all of these characteristics become more
pronounced as the canopy becomes more and more
tapered. A very slight taper feels similar to a normal
square, while a canopy with a great deal of taper
can be somewhat unmanageable and not much fun.
This is one of many reasons why the ellipticals are
all so different from one another. I believe we will
see even more differences in the handling of
elliptical canopies in the future, as designers create
more ellipticals to suit the very different flying
styles that exist.

Theoretically, the taper makes the canopy a little
more efficient, but the increase is only slight for
skydiving canopies. However, the taper changes the
handling in some very dramatic ways, the most
notable being the greatly increased rate of turn and
rate of roll. As with most other aerodynamic
factors, too much taper can be a problem.
It can be over-done, resulting in very strange
handling!

What good is all this turn rate?
Most modern canopies can already turn so fast that
it is usually not possible to make a turn with one
toggle all the way up and the other all the way down
without producing an unstable situation.

So what is the difference in performance and
handling?
Let’s say you have two canopies that have the exact
same airfoil, aspect ratio, trim, and wingloading, but
one is square (rectangular) and the other is
elliptical. In general, the comparison looks like this:

There exists some limit to how fast the canopy will
turn by pulling one toggle down with the other one
all the way up. Going farther than this does not
make the canopy turn faster, but can make some
strange things happen! When tapered canopies
reach that limit, they achieve a faster turn rate, but
with even less toggle input being used! Then what
good is all that turn rate potential if you can't use
the excess control range? Answer: The extra control
range comes in very handy when flying slowly.
With high aspect ratio canopies, the controls get
sluggish at slow speeds. The turn rate can get really
slow when flying in the brakes. Since the elliptical
canopy needs much less control input to turn, the
turn rate at low speeds is much better than the
square. You radical canopy pilots may not be
concerned with slow flight characteristics, but they
are very important! There are situations where you
must fly and manoeuvre at slow speeds. This can
help in setting up for a landing in a tight area, or
when dealing with congested landing areas, or when
trying to adjust the set up position prior to making
an accurate swoop landing.

•= The elliptical canopy will roll into a turn much
quicker than a square, usually requiring less
toggle input as well.
•= The quick turn rate occurs even at low speeds,
because very little toggle differential is needed.
(The more elliptical the canopy, the more this
tendency occurs.)
•= The elliptical canopy will usually roll out of a
turn more slowly than the square after returning
the toggles to a level flight position. (The more
elliptical the canopy, the more this tendency
occurs, with the tendency almost unnoticeable
on very slightly elliptical canopies.)
•= The elliptical may be rolled out of a hard turn
very quickly by using the opposite toggle
without killing much speed, but this technique
usually kills lots of speed on squares.

Page 5

People who fly like this probably think that they are
building up speed, but actually they are only
creating a high rate of descent and making the
canopy more susceptible to turbulence. This makes
the possibility of a good landing less likely.

What other differences can I expect to feel?
Again, it depends on the canopies compared, but in
general, you may notice some of these
characteristics also:
•= The elliptical canopy will usually be only
slightly faster, and may have a slightly better
glide. (Same size , remember)

Fly smooth!
•= The landing characteristics are as varied in
elliptical canopies as they are with squares.
Landing characteristics are a function of many
subtle aerodynamic qualities beyond the five
factors being discussed here. Some companies
seem to have a different approach to this than
others, and this is where the "magic" comes
from. Choose the right size and model to suit
your preferences, and the landings can be a lot
of fun! I think most people go too small.

•= The elliptical canopy will feel more rigid than
the square, especially in deep brakes.
(Remember, we are assuming the aspect ratio is
the same. If there is a big difference in aspect
ratios, the canopy with a lower aspect ratio will
feel more rigid)
•= When flown in brakes, the elliptical will usually
have a lower rate of descent.
•= The stall will usually be more abrupt on the
elliptical canopy.

So, is an elliptical for me (or you)?

•= The elliptical is usually less forgiving of small
piloting errors on landing. On many squares, the
built in forgiveness can allow sloppy flying to
become habit. These habits become problems
when changing to an elliptical canopy,
especially on landings.

Sorry, only you can answer that.
It mainly depends on what you want your canopy to
do for you. For some people, a parachute is simply
a life saver used so that you can experience freefall
again. These people rarely get to know their
parachutes’ complete capabilities, and that is OK to
some extent if the canopy size is appropriate for the
type of experience this person has.

•= It is easy to over control an elliptical canopy,
especially in the roll control. When you want to
turn any ram air, the canopy will first roll (bank)
over to one side, before it actually starts turning.
So if you make quick left and right toggle
movements, it produces a quick left and right
rolling tendency, while the parachute flies
basically in a straight line! (The more elliptical
the canopy, the more this tendency occurs,
especially at high wingloadings.)

But some of these people quickly become interested
in the canopies they fly. I suggest to these people
that they pull very high with an elliptical and really
fly the hell out of it. Some people do not instantly
fall in love with ellipticals, because it takes some
time to really explore the possibilities, which can
take many jumps. The widely different elliptical
designs available further complicate the issue, and
you definitely will not like all of them. It is an
individual preference, and a personal matter.

I have seen people do this rolling back and forth
thing on base or final approach, and it shows poor
understanding of canopy control! The people
following this person to the landing area have no
idea what is going to happen, or what direction this
pilot will go.

But once you're hooked, you're hooked!
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WORKING ON SURVIVAL
- APPROACH TECHNIQUES
A well planned approach makes good landings
easier to accomplish, while most bad landings come
after a poor approach. It follows then, that working
on improving a variety of approach techniques is
the first step.
Control your canopy with smooth toggle
movements.
Fly your downwind, base, and final approach
smoothly, keeping control inputs to an absolute
minimum. This makes it easier for others to predict
what you are doing. The canopy will fly more
efficiently, and it also helps to make the canopy
more stable in turbulence.

HIGH SPEED APPROACHES
Learn when to say no to a high speed approach.
There are times when high speed approaches are
unsafe, due to heavy traffic in the air or on the
ground, when you are angry or tired, when you are
disappointed with your performance, or when the
weather conditions are marginal. Make sure you err
on the cautious side!
You can’t make that swoop landing on a later jump
when conditions improve unless you survive this
jump!

Once you're pleased with your landings, experiment
with making approaches at various speeds. Learn
how slowly you can approach and still get a
reasonable landing.
Landing well after a slow approach requires
practice and considerable work on flaring
technique. How slow you can make a safe approach
depends on your wingloading, the parachute design,
and how good your technique is.

Verify that the technique you wish to use works
well with the canopy you are using.
Some canopies have unusual flight characteristics
that can take hundreds of jumps to fully explore.
Use the time up high to do as much experimentation
and practice as you can. Remember, some canopies
can become unstable using certain techniques.

It takes a lot of practice to get good landings after a
slow approach, but the result is more options for
different landings, and greater safety.
Even if you are conservative, learn how to make a
straight in approach using a small amount of front
risers.

Stay with straight in approaches, working on
flaring technique for many jumps to obtain the
longest swoop possible before attempting any
turning approaches.
Many people do not work on improving their
technique long enough before trying aggressive
turning approaches. Many tend to react too late to
changing circumstances, and then over-control
afterwards. The result is reduced canopy efficiency,
which reduces the distance of the resulting swoop. It
also indicates that the jumper is over their limit of
safety.

Make sure your canopy is very stable in this flight
mode first. Just 1 to 3 inches of riser will produce
quite a change in the approach speed and landing.
By becoming familiar with the slightly higher
speeds of this approach, you will be better prepared
should the unexpected happen and you find yourself
screaming along after making an evasive manoeuvre
to avoid traffic near the ground.
If you are an aggressive canopy pilot and like
swoop landings, it is very important to practice
straight in approaches at various speeds.

If you are doing turning approaches, try to
develop several different techniques for
controlling the rate of altitude loss compared to
the rate of turn.
•= Over a period of many jumps, find out how
much you can vary the altitude loss in a turn by
using different control inputs.
•= In these experiments you will find that some
techniques will produce extreme altitude loss
with only a moderate rate of turn. (Example:
steep front riser spiral)

You may have to make a slow approach one day,
and you need to stay good at it. You may not even
realise how slow you can approach and still be safe.
Its better to practice in good conditions so that you
are prepared for the worst. Most new canopies can
be flown straight in, even at very high
wingloadings, with proper technique. If you can't do
it, you probably need to work on technique.
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•= In these experiments you will also find that some
techniques will produce low altitude loss, even
with a fairly high rate of turn. (Example: steady
toggle turn)

the canopy tends to pull out of the dive almost the
same way each time, you require an exact starting
altitude and perfect judgement each time. Nobody
can be that perfect! One day your judgement will be
a little bit off, and you will crash. Or you may have
some turbulent air, which will affect your approach,
and you will crash.

When setting up for your turning approach, try
to set up for a turn that will allow for a great
altitude loss with very little turn rate being
required.
•= If you're sure you've set up your approach high
enough, start the high altitude loss turning
technique. As you make the turn, evaluate the
altitude loss. Always be ready to change the turn
into one that produces less altitude loss. Starting
real high and knowing many turning techniques
allows you to have plenty of outs.
•= Start all your turning approaches with enough
altitude to make the high altitude loss turn safe.
Choose the turning method you feel is
appropriate. If you notice during the turn that
you do not have sufficient safety margin, change
the turn technique to one that
allows for less altitude loss.
Now you have your margin
for safety back again.
•= If you are sure you are too
low to try the high altitude
loss turn, and even a medium
altitude loss turn does not
look like a good possibility,
consider landing slightly
crosswind, if traffic permits.
Avoid the low turn! If it
looks like you need to start
with a low altitude loss turn
method, you are in a
dangerous situation!
If you turn anyway, and you
do survive, slap yourself for
being so stupid! Vow to
never get caught in that
situation again!

Don't judge your approach technique as
good just because you walked away
from the landing!
Do not fall into the too common trap of thinking
that you've completed the learning process! No one
has!

Don't judge your approach
technique as good just because
you walked away from the
landing!
Avoid becoming trapped into
the habit of using only one
turning technique that
requires an exact starting
altitude for success.

Favouring one turning technique,
especially a low altitude method
such as a sharp snapping toggle
turn followed by burying both
toggles, is very risky. Because
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In an attempt to keep the same landing spot as
earlier, you may find yourself trying to float
downwind a little farther as well. All this adjusting
eats up airspeed and altitude, both of which are
needed to turn into the wind.
If you are also tired from a day of jumping, you
might find yourself ignoring these signs, turning too
low to survive.

Learn the concept of the "corner"
and stay out of it!
The corner represents the change from a vertical
diving approach to a horizontal swoop. Make that
corner as round as possible. (A large radius pullout
started higher is safer than a sharp pullout started
lower.)



The "I'm really gonna swoop this time" trap.
This is a situation where the jumper is so
enthusiastic about his swoop landings, that they
forget about everything else! They see their desired
approach as the only possibility and will attempt
that approach regardless of whether there are
problems with traffic, spectators, winds, or
turbulence. They forget that other options exist, and
are very likely to have an accident.

If the canopy's natural tendency to pull out gets you
to level flight without pulling any toggles at all, then
you were not very far into the corner. This is the
safer method.
•= If you need to pull the toggles down to get out
of the vertical part of the approach before you
can start your flare, then you were too vertical
too close to the ground! This is better than
hitting the ground, but its very dangerous and
should be taken as a severe warning. The
biggest problem with this is that the average
experienced jumper does not see this as being as
dangerous as it really is. Slap yourself for being
so stupid, and promise not to get caught like that
again. Instead, do everything higher, and start
the pullout earlier. Again, the idea is to prevent
having to be perfect just to survive.
•= As you can see, the measure of safety on your
swoop is how little toggle it takes to get to level
flight. If you are pulling toggles down hard and
late, you need to start the turn much higher, so
that you will need less toggle to pull out of the
dive. You may also need to learn how to
perceive far sooner that you are getting too far in
to the corner. This way you can apply a little
toggle up higher, rather than a lot of toggle at
the last instant. In other words, you need to work
more on better planning of the approach.
Probably a less steep approach would help!

The race horse trap.
A jumper making the mistake above has often also
fallen into the race horse trap. Race horses
sometimes wear blinders on their eyes to restrict
their vision. Sometimes jumpers pay so much
attention to their own approach that they don't see
anything else, just like the race horse. Collisions
near the ground are often caused by this, so it’s very
dangerous.

WORKING ON IMPROVING
LANDINGS
Altitude control is the key to no-wind landings.
It is not so important to be at an exact specific
altitude when starting the flare, but it is very
important how high you are when you finish the
flare. You should finish the flare so that you have
no rate of descent (or at least your minimum rate of
descent) when your feet are at ground level.

Avoid these hook turn traps:
The courtesy trap.
You can only pay so much attention to being
courteous to others while under canopy. Do not pay
so much attention to others that you forget to leave
yourself plenty of safe options too.

For the best landings, transfer the weight from
harness to ground gently and gradually.
If you are at zero rate of descent with feet at ground
level, you can gently press your feet on the ground
while you continue to sit in the harness. With the
first step, you can remove a little weight from the
harness, by stepping only lightly on the ground, and
more heavily on the next steps, until all your weight
is transferred from the harness to the ground. To do
this you must have the zero rate of descent at
ground level, not higher. You must also maintain
adequate flying speed during this time.

The dropping winds trap.
This is one example of failing to adjust for the
changing conditions as the day progresses. People
who have been flying the same downwind approach
to the landing area all day tend to get very used to
the sight picture that they have.
As the wind drops, this sight picture will change, as
the wind will no longer be helping you get back to
the landing area so quickly. But you may continue
to try and fly the old sight picture. If you are getting
caught by this, you will feel you are sinking faster
than you expected while on downwind, so you try
and float in the brakes a bit more than previously.
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No parachute or any other wing is capable of
supporting you at no forward airspeed!
Avoid using your hands and arms for balancing
or protecting yourself during the flare and
landing.
The canopy will respond to every toggle movement
(or shifting in the harness), even when you are well
into the transition to being on the ground.
The higher the wing loading, the more pronounced
this will be.

Watch the landings of other people and
get video of your landings. Look for
these common errors:
•= Lifting one toggle at touchdown
This is the balance trap. If you feel like you are
falling to one side, you may try to stick an arm out
for balance, which turns the canopy. You may think
it was a side gust.
•= Extending a hand out to protect yourself
This is the protection trap. By extending your hand
out to the ground to protect yourself, you
unknowingly steer the canopy in that direction.

•= Flaring too slowly, too high, or too far, etc.
Experiment more while up high. Watch other
people’s landings and watch videos of your own
landings. Usually this is a perception problem.

Conclusions
•= Acknowledge your current limitations.
•= Constantly play "what if" situations when
you're flying.
•= If in doubt, choose the conservative option.
•= Create safe situations for yourself and others.
VOW TO BECOME A STUDENT OF
CANOPY CONTROL AGAIN.
Have fun!

AVOID LANDING ACCIDENTS
The Accuracy Trick:
A. Develop the perceptual skills needed for using
the Accuracy Trick:

•= Stabbing the ground with your feet
This is done usually in anticipation of a hard
landing. It hurts the legs and feet, and is usually
accompanied by lifting both toggles backwards and
upwards, which compounds the situation by causing
the canopy to dive harder at the ground.

You need to develop the skill of recognising a very
small change in the visual angle to any point on the
ground. The more you hone this skill, the earlier in
the canopy flight you'll know exactly where you're
headed, whether the winds are causing an
unexpected detour, or which flight technique works
best in bad spots.

•= Fighting the wind
This is letting one toggle come up and pushing the
other one down prematurely, in anticipation of
difficulties in getting the canopy on the ground in
high winds. This can produce some really ugly
accidents. Make sure you are really on the ground
first, then get the canopy on the ground.

Here's how the Accuracy Trick works:
1. If the angle to a particular point on the ground is
slowly becoming steeper in your field of vision,
then you will fly past that point, unless
something changes. If that angle is getting
steeper very quickly, you're flying way past that
point.

•= Tunnel vision
Though we try our best to avoid it, all of us tend to
concentrate more on our flight path as we get closer
to landing time. Sometimes swoopers or accuracy
jumpers start having this problem much higher up.
This is very dangerous! Keep looking around and
seeing people!
Look around at your height AND look down to
where you want to go.

~~ Look where you will be going
BEFORE you turn. ~~
~~ Look to see who else might be there. ~~

2. Pick another point that is well beyond the first
one. If the angle to this point is slowly becoming
shallower in your field of vision, then you won't
make it that far, unless something changes. If
that angle is becoming shallower very quickly,
then you're headed way short of that point.
3. Between these two points, there is a third one
that seems to remain at a constant, unchanging
angle. I call that point the "special point" that
doesn't move. If the winds never changed, and
you never moved your toggles, you would end
up crashing into the ground right on that special
point!
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reached the optimum.
You'll be surprised at
how deep you're in
the brakes, and how
flying so slowly is
actually helping you
go further.

4. If the "special point" that had been staying at a
fixed angle suddenly starts to move, then at least
one of three things has happened: You moved
the toggles, the wind has changed, or your
perception is getting better. Regardless of what
caused the change, you know you are now
headed somewhere else, a new and different
"special point."

B. Using the Accuracy Trick on a very long spot
with a tailwind.
1. Flying at full glide looks fast, but it is not going
to get you very far.
2. A simple rule such as, "On a long spot with a
tailwind, fly half brakes," may be better than
nothing, but it is far from the ideal. To avoid the off
DZ landing, you may need better performance than
a simple guideline can give.
3. Instead of relying on a simple guideline, use the
accuracy trick to discover what control position
gives you the most distance across the ground in the
particular tailwind you have at the time:
a. Find the special point, then add some brakes.
If the visual angle to the special point is now
getting steeper and steeper, it's because you're
doing better. How much better? To find out,
discover the new special point beyond the old
one. The visual angle to this new point is flatter,
indicating that you are doing better.
b. Now add even more brakes. You're flying
quite slowly now. Repeat the process of seeing
the angle changing and finding the new special
point. The direction the angle moves indicates if
you're doing better or worse. Keep repeating the
process of adding more brakes and evaluating
the angle changes.

4. If you like, you can
use this process to
compare the performance
in brakes to the
performance using rear risers. Most modem
canopies do better using brakes. Those people
convinced that rear risers are best have usually not
tried holding deep enough brakes to realise their full
potential.
C. Using the Accuracy Trick while penetrating a
headwind on a long spot.
1. If you have a strong headwind, the special point
that doesn't move will be quite close to you. If you
need to fly past this point to get to a safe landing
area, you will probably need to use front risers.
How much front risers? Use the accuracy trick to
find out.
2. Try a little front riser and the angle to the special
point will change. Try a little more and it will move
again. Try a little more. Did the point move the
wrong direction? That's too much front riser.
3. In a light headwind, you might be surprised to
find that a little brakes is needed instead. Which
control input you need depends on your weight, the
canopy, and the wind condition. It's up to you to
find out what works best. What about a crosswind?
The Accuracy Trick will help you discover what
technique works best, including the best crab angle.
D. Don't forget to leave yourself plenty of safety
margin for setting up to land.
Use the accuracy trick in this way to get back to a
safe place, but be careful to avoid fixating on the
angle changes so much that you forget to keep an
eye on your altitude. Look around, and use your
safe options while you still have enough altitude.
Make sure you leave yourself plenty of altitude and
manoeuvring room to plan a safe approach and
landing.

c. You'll eventually find a brake position that
makes the angle to the "special point" move in
the wrong direction, so back off until you've
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LEARN TO FLY DEFENSIVELY:
Piloting Skill,
Judgment,
and Decision Making
A. Help create a safer situation for
everyone, by landing in a different place
than everyone else; and/or a different
time than everyone else
The goal is to prevent a high density of landings
occurring in a short period of time in a small area.
Many of the worst accidents are collisions that
occur at landing time, often because there are just
too many canopies going too many directions to be
safe! Less traffic density means less chance of an
accident.
1. Diffuse the hot landing area by taking the
initiative to land somewhere else
Walking is healthy! It's better than being carried
back on a stretcher. By choosing to land somewhere
else, rather than joining into the already crowded
traffic on final to the "cool" landing area, you'll
make it safer for yourself, as well as making the
"cool" landing area a little less crowded for the
others.

traffic behind you, just like a car driver would if
he drove slowly in the fast lane.
b.If you're more toward the bottom, but have a big
floaty canopy: The faster traffic will probably
catch up and pass you. Where would you prefer
this to happen? If you dive down and try to set up
on final approach early, you will probably be
passed during your final approach. In this case,
assuming the spot is good, it might be better to
float in the brakes right from the start. This will
force the faster traffic to pass you while you are
still quite high. Being passed up high is safer than
being passed on final approach.
c.If you're more toward the top: You should try to
float in the brakes. You're trying to stretch out the
time period that all the landings will occur, by
landing later. This is easy if you are on a larger
floaty canopy.
d.What if you're more toward the top, but you have
a high wing loading? If you're loaded heavily, you
can still probably float in brakes quite well. Try to
stay up with the big floaty canopies, until you find
the biggest gap in the traffic that is below you.
Then you fly down and fill that biggest gap. That
gap is usually just in front of the big floaty
canopies.

B. Learn the habits of others
Anticipating the actions of others will help keep you
out of trouble. Here are some examples:
1. Watch out for slower traffic below: The
indecisive slowpoke
You'll often find someone with a big canopy that
likes to do sashays while in the final approach area.
If you're flying a much faster canopy, don't follow
him on his downwind leg. You may get stuck
behind him, needing to pass him on late final. The
problem is, you may not be able to predict where he
will be when you pass! It's better to pass him earlier
on, or turn your base leg early, landing more up
wind than him.

2. Timing: Stage the approaches to the landing
area
See where everyone is. Ask yourself two questions:
Are you near the top of the bunch or near the
bottom? Is your canopy loaded more heavily or
more lightly than the others? Then:
a.If you're more toward the bottom, and have an
average wing loading for the group: You should
land as soon as possible. You're trying to stretch
out the time period that all the landings will occur
by getting the landing process started sooner. If
you don't do this, you may start crowding up the

2. Watch out for faster traffic from above
Some people like to set up in brakes very high over
the approach area, then dive steeply down in a front
riser turn and swoop landing. Unfortunately, some
of these people do it every time, regardless of the
traffic, and they may not be seeing you. This is a
bigger problem for people at lower wing loadings
who have arrived at the landing area early. (See #1
above) Even though you may technically have the
right of way over the higher traffic, it might be a
good idea to land elsewhere it you anticipate a
conflict.
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3. Don't get trapped by the last second hook
turner
This guy loves to do low toggle turns, much lower
than you're willing to risk. If you're following him
back from a bad spot, don't wait for him to turn into
the wind before you do! You'll probably be turning
lower than you want to be! If he is following close
behind you and below you, he might be obstructing
your turn into the wind. Remove yourself from this
situation while there is still plenty of altitude.

C. Create good habits for yourself
1. Check the spot early during the skydive
Many marginal spots are made worse by aimlessly
wandering around for a few seconds while figuring
out where you are. If you can do so quickly, check
the spot during climb out if you're a floater waiting
for others to climb out. Check it if you have an idle
second or two on during freefall. Checking the spot
early and frequently will give you advance warning
of a bad spot. You will know right away which
direction to fly the canopy. You might even decide
to break off and get safe separation earlier so you
can open higher.
2. Improve your tracking
You'll get safe separation sooner if you improve
your tracking. This will help you avoid the off
airport landing, and will reduce chances of a
collision during opening. The higher the wing
loading on the load, the more separation is required.
Most people are way too comfortable with way too
little separation!

arching. This is OK for a beginner, but it causes a
steep track. De-arching makes the track flatter. Try
bending a little at the waist.
knees and ankles bent This slows the track,
making it mushy and steep. Straight knees and
pointed toes are better, and they should push down
onto the relative wind.
arms up, streamlined with relative wind. This
causes a steeper track also. The arms should be
pressing down onto relative wind to make the track
flatter.
legs and arms too close together. This does not
help the speed much, and usually causes difficulty
avoiding a rolling motion side to side. A slightly
spread position, with feet almost shoulder width and
hands 6"-12" from torso is better because it aids in
stability and makes it easier to deflect more relative
wind.
d. When you leave a formation and track up and
away, rather than down and away, you're starting to
get the hang of it! On most jumps the fall rate is fast
while doing RW, and the body is arched. Since the
track should be de-arched and flat, a good track
may actually have a lower descent rate than the
formation!

Conclusions
I believe that most of the canopy survival skills are
a combination of improving piloting skills,
developing better judgment, and improving decision
making skills. This must be a continual process. We
must not fall into the all too common trap of
thinking that we've completed the learning process
and are now safe from harm, as this can be a fatal
error.
So keep working on developing your skills,
judgment, and never stop learning!

a. To improve your tracking, first improve your
attitude: be dissatisfied!
You must be dissatisfied with your present tracking,
or you will have no real incentive to improve.
Satisfaction with your tracking is a trap and an ego
protection device. This ego protection device helps
you make your bad excuses for poor tracking more
believable.
b. With your attitude changed, now experiment with
technique.
Many people have not really experimented with
body positions for tracking, so you often see poor
tracking. I suggest that you occasionally devote an
entire skydive just to tracking. You'll have plenty of
time to experiment. Make sure you track away from
the line of flight, to avoid conflicts with other
jumpers.

The APF wishes to thank John LeBlanc of
Performance Design for the use of these papers.

c. Avoid these common errors:
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