By Robbie McMillan

Leonardo sketched this design in 1485.
He suggested what size would be needed
to allow a person to fall safely from a
great height. “If a man had a tent made of
linen, of which all the apertures have been
stopped up, and it be twelve braccia [21
feet] across and twelve feet in depth, he
will be able to throw himself down from
any great height without sustaining any
injury.” No one knows whether he ever
tested a full scale model.
History dictated that Adrian Nichols from
the UK successful flew a life size model
of Leonardo’s design after it was lofted
to the skies suspended underneath
a balloon. Nichols commented that
‘there was no oscillation, no rotation
or gyration or anything’. He cutaway
the parachute and landed beneath a
conventional modern parachute. Nichols
noted that the parachute landed without
suffering any damage to itself or the
measurement devices attached to it.
Unfortunately, Leonardo cannot claim
to have influenced the modern-day
parachute as his design remained
undiscovered until the nineteenth
century. Modern parachutes are based
on parasols whereas Leonardo’s is
based upon the tent.
So from the parachutes humble
origin as an escape mechanism from
burning balloons to cross braced
canopies as small as 37 sq. feet, the
evolutionary process has been an
adventurous journey for parachutists
across Australia and throughout the
world. It is often difficult to imagine
the improvements in technology for
the next 5 years, let alone 10 to 50
years ahead in time. Before looking
to the future it is important to look
back at our history, then dream of
our future.
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By Douglas Irvin

Sport jumping in Queensland got underway in 1958 with the founding of the Queensland
Parachute Club. One of the big problems faced by these intrepid pioneers was obtaining
parachutes. Some members gave Bank guarantees for the purchase of new parachutes
from Sydney. These were freefall and X-Type static line rigs. The latter was the WW2 British
paratroop rig. In today’s money they probably cost well over $10,000 each. These round
canopies were not steerable and one landed facing any direction at the wind speed. The
rate of descent was the same as jumping off something 1,400mm high. Jumpers had to be
proficient at the military style Parachute Landing Fall. (I did about 20 hours on PLFs in basic
training.) New low porosity (lo-po) parachutes were available from the U.S. So by 1960 the
sport was limited to a few surplus military style rigs or expensive new gear.

That all changed with the ready availability of surplus military gear. The 28ft (8.5m) C-9
main in a B4 harness and pack was used in jet aircraft. A lot were produced for the
Korean War and after 7 years they were sold unused as “out of date”. They were probably
less than a tenth the price of a new rig hence the name “Cheapo”. Soon everyone had
one. The Cheapo became the backbone of the sport and was an important boost. It was
the first of the major canopies to change the sport. With modifications to the canopy,
the forward speed was about 8kph and it had the ability to turn. Small obstacles could
be avoided and one faced into wind for landing - a huge improvement. The Brisbane
designed “4 gore” modification was superseded by the American developed “TU.”
The saying was, “A good landing was one you walked away from.”

In 1964 the Crossbow and Para-Commander (PC) were released in the U.S. These
canopies were 24ft (7.3m) with a pulled down apex and stabilizers. The rate of descent
was the same as jumping off a 1 metre height. The forward speed was about 15-20kph
with full braking to a stall and a glide ratio of 1:1. Consistent stand-up landings were
possible. The PC soon won out over the Crossbow and although expensive, was the
choice of most experienced jumpers. Wind was not as big a problem and tighter demos
could be done. Good spotting was still important. The PC had many clones – Mk2,
Competition PC, Olympic, PTCH, UT-15 and Dominator to name a few. The PC was the
next big step for the sport. It was a canopy designed for sport jumping. Fewer out
landings, better accuracy and landings that could be enjoyed rather than endured.
In the quest for better performance entirely different parachutes were tried. One
of the first was the Barish Sailwing in the U.S. in 1965 but nothing came of it.
In the late ‘60s the Eagle was developed from the triangular Rogallo shape
that NASA had worked on as a possible space recovery ‘chute. The Eagle had
a brutal opening shock, turned like a supertanker and had virtually no brakes.
Only a few were imported into Australia. A later version, the Delta II had some
success. The first ram air was the Parafoil developed from kites. Then followed
the ParaPlane and Cloud. These all had good speed and braking. The Paraplane
had long lines and a “rings and ropes” reefing system. The weight of this canopy
would make a Tandem Master blanch. The Cloud was an excellent canopy for
accuracy. Getting reliable, comfortable openings was still a challenge. Pioneer
in the U.S. marketed the Volplane with a hydraulic reefing device. The bigger
Cloud lost the “rings and ropes” and had gone to a slider. Also at this time new
manufactured harness and packs were still heavy and bulky. Jerry Bird in the
States led the push to get gear more streamlined, safer and lighter. Up until then
weight did not get serious consideration. (My PC in a Crossbow piggyback with
reserve weighed 23kg. That was considered normal.) In 1975 the StratoStar was
released. It was small and used a slider.
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The StratoStar with a slider had good openings, was fast with full
braking, very quick to pack and lighter than a PC. It was the third
canopy to change the sport. It very quickly became very popular
among fun jumpers. It was superseded by better canopies. Ram air
canopies changed accuracy jumps to upwind approaches. The disc
was reduced from 10cm to 5cm and is now 3cm. Gone are the days
of the downwind approach hoping not to miss the pit. Also demos
could be done into tighter DZs. Jumpers now had the advantage of a
much wider wind cone that gave them much more latitude with their
spotting.
The Cheapo Era lasted about 5 years and the PC about 10. Today’s
jumpers look on the Stratostar as a dinosaur but in 35 years
there has only been a gradual improvement to the ram air
design. Canopies are also made for accuracy, swooping,
canopy formation and tandem..
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In the Cheapo and PC stages it was hard to visualize that
the canopies could dramatically improve.
The ram air stage has been quite long and there has not
been a radically better development to get back to Earth.
We can always hope.
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1. British design; the X-Type harness was made from flax webbing, the container from canvas and the
original WW2 canopies from silk. 2. The jumpers in the B-4 Harness/Container are Alison Baxter and
Rick Meerkin. The jumper on the C-9 landing on target is Steve Filak 3. Fourgore 4. The US Military
surplus equipment was mostly B-4 Olive Drab Harness/Container, T-7a Reserve Pack with a C-9 28ft
Orange and White Main Canopy and a 24ft all white Reserve Canopy. All made of Nylon and Steel. 5. The
Cloud remained popular for a long time, especially with the older jumpers. The jumper on the Cloud is
Steve Filak. 6. The Paraplane had a higher angle of attack than the Cloud and so was only useful for good
for accuracy in higher wind conditions. Something that it shared with some modern canopies. The jumper
on the Paraplane is Steve Filak. 7. The Stratostar was popular because its five cell construction was lighter
than other ram airs at the time. The jumper on the Stratostar is Fess Parker 8. The Eagle was the first of
the Rogallo type canopies but by far the most popular of this type was the Delta II. The jumper in the photo
is Fess Parker. 9. Strato Star. In the early days we usually called ram air parachutes “squares” and this pic
really shows up how it had a very poor aspect ratio. Hence it was superseded. 10. The Barish Sailwing was
a novelty canopy and very few of them were made. Laurie Trotter is the only Australian that I know jumped it
(in America)
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Douglas Irvin started jumping in 1962 in Brisbane with
the Queensland Parachute Club and went from B.C. to
StratoStar. He holds early licence numbers A163, F48,
Star Crest 99 and Gatehouse 69. Douglas competed
at a number of National Championships over the
years and mostly jumped at Tully, Townsville and
Mareeba. Pictured here in the early days and lately
with his daughter Allison Irvin.

By Claude Gillard
In the early sixties sport parachuting in the western world
received a shot in the arm from the United States surplus
market. Southern Cross Parachutes marketed a complete rig
Harness/Containers/28ft main canopy and 24ft reserve canopy
for 45 pounds ($90). Deployment sleeves were not being used
yet and the canopies were unmodified. For 10 pounds you could
order your main canopy dyed to your favourite colour. The only
all white canopy available at the time was the Navy C-8 and if
you dyed the red and white alternating gore C-9 the red gores
would finish up as whatever colour resulted from mixing red with
the colour of the dye being used. Here are some examples of the
results. Fortunately colour slides were able to record what they
looked like if you could afford it.
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By Robbie McMillan

During the eighties and nineties the ram air square canopy
developed into a more reliable wing. The malfunction
rate was decreasing considerably as refinements in the
manufacturing process and the consistency of materials
continued to improve. Canopies commonly seen on DZs
were x300s for student use and for the more advanced
jumpers the x228 which was simply a scaled down version.
Furys, Mavericks and Meteors (all around the 220 sq feet
range) were common as well. Thick Dacron lines were
commonly found on these canopies making them ideal for
CRW jumps. It was a common occurrence for jumpers to
bust out a few points in freefall and then get a CRW stack
together after deploying at 2,500 – 3,000 ft.
The first square reserve, a five cell Paraflite Safety Flyer,
came onto the market in early 80s. x228 reserves, which
were beefed up versions on the x228 mains, were slowly
replacing round reserves such as Lopos and Aerolites as
production techniques continues to improve. Meteors,
Hobbits and Crickets were commonly found in the 80s
reserve tray. Air Force reserves, the first ram air reserve
to be TSO’d in Australia was designed by Greg Sitkowski,
Dave and Paul Smith of Parachutes Australia. They used
revolutionary elongated smaller, though more frequent
cross ports and cross over reinforcing tapes in the ribs of
the canopy. These characteristics of a canopy are still used
in modern canopies of today.
Performance Designs (PD) arrived into the Australian
marketplace in the early 1980s releasing their nine-cell
PD range of canopies. Parachutes now had the new micro
line strung to their wings, greatly reducing drag and scaring
most CRW dogs away from getting together under canopy
as the lines now could cut into you like a hot knife through
butter. Consequently Australian skydivers were now jumping
smaller canopies, with 170 – 210 sq ft canopies regularly
seen on DZs across the country.
X228

The research and
development of
main canopies
continued through
the 80s and
especially towards
the 90s. In fact,
the release of
the PD Excalibur
marked the
introduction
of cross-brace
technology to the
canopy market.
Developed and
patented by
Performance

Designs, the design elements cross-bracing instituted,
elevated ram air performance to another dimension. While
the Excalibur opened rather firmly, though most canopies
of the time still did, it out performed any other canopy for
forward speed and performance.

The next major step in the evolution of canopies was
the introduction of Zero porosity material. Effectively ZP
was still made from Ripstock nylon, though it was coated
with silicone to decrease porosity and therefore enhance
performance. One
of the earliest ZP
Viper
elliptical canopies
flown in Australia
was the Blue Track,
manufactured by
Parachutes de
France. These
canopies were
known for their wild
openings, though
once inflated they
allowed jumpers
to scoot across
the ground or a
pond like they had
helium bottles
strapped to
their shoes. ZP
certainly kept
jumpers on their
toes as they
wrestled the new
slippery fabric as
they attempted
to pack it into the
deployment bag. It is during this phase of the evolution
of sport parachutes that Proper Ram-air Orientation (PRO)
packing came into vogue. Although initially PRO packing
was known as Trash Packing as the canopies always look
really messy as they slipt and slid all over the place as the
jumpers coersed them into the bag.
Jumpers of the era, began to adopt the ‘Hook Turn’
technique to gain speed and lift. Jumpers would fly on a
downwind leg almost directly over their finals flight path and
when they got to what they thought was the appropriate
height, maybe around the 100 to 150 ft mark, do a
massive toggle input on one side to pendular swing their
bodies away from underneath the wing to a horizontal dive
which they would hopefully either naturally recover from or
forcefully recover from.
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Once the limitations in materials were overcome, PD
continued a trend of consistently releasing new canopy
designs possessing the ability to out perform those previously
available to the skydiving market. They introduced the Sabre
in the early nineties and initially you needed at least 500
jumps before the DZSO might let you jump the new high
peformance wings.
Combining the design elements from its predecessors with
new innovation, the Stiletto was released in 1993, to a
skydiving public desperate for the elevated performance
that the new elliptical, 9-cell offered. This dynamic, high
performance canopy was an answer to the increasing
demands by more experienced canopy pilots. Cutting edge
for its time, the Stiletto combined responsiveness with an
extremely high rate of turn and a flat glide. Merging great
openings with an incredible flare, Stiletto loyalists can still be
found at most drop zones today. The Stiletto was pretty much
the first canopy that actually snivelled and opened softer than
any other. In fact, some jumpers were a little adverse to them
because they were not used to a 500ft slow, soft opening.
Camera flyers were probably the greatest advocate for the
snivel, saving their necks from the sometimes brutal cracking
openings. PD researched the possibility of making a ZP
Excalibur though couldn’t get them to open consistently and
the project was put on the back burner.
In Australia, canopies were getting smaller and smaller. Gary
Cunningham and Greg Sitkowski from Sydney Skydivers were
the first to my knowledge to jump a sub 100 sq ft canopy.
They initially trialled an Icarus Beta 105 (fundamentally a
square ZP canopy) and then took the equation one step
further and jumped a 95. Most jumpers thought he was crazy
for doing so, as they were very twitchy, stalled quickly and
needed your utmost attention as a parachute pilot to make
it to the ground safely. The evolution of faster more efficient
canopies was well under way.
Steve Dines landing a
Stiletto in his own style

NZ Aerosports saw the need in the market to step up the
performance envelope of parachutes. Paul ‘Jyro’ Martyn
in 1995 developed the ‘Mach 1’ the first ZP cross braced
canopy. It took many prototypes to
refine the design
and eventually he
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Michael Vaughan enjoying the only
built the Icarus
you can have by yourself
Fx in 1996 and
refined it to
incorporate a
closed in nose,
which is still
universally seen
today. At the PIA
Symposium in
1999 PD came
out with a new
canopy called the
“Velocity”, a seven
celled crossed
braced canopy
utilising some
of the changes
in design that
NZ Aerosports
developed. As soon
as PD put the first
model on display
at their booth, Jyro
walked to his car in
the parking lot and brought back the flyers for their nine cell,
27 chamber Vx Extreme and nothing has ever been the same.
The Velocity and the Vx came out the same day in 1999.
This has probably been the most significant development in
modern parachutes.
Photo: Robbie McMillan

If you got the timing right then you would get an awesome
swoop from your efforts. Get it wrong and of course the
consequences were dire. Debate raged between the toggle
hookers and the front riser camp who believed that their
method of gaining speed was by far safer and more efficient
means of gaining speed and lift.

Just as the early parachutes were derived from the need to
save personnel from debilitated large and small aircraft built
purely for the sake of War. Today’s parachute technologies
are also derived from the needs not only of the military but
of civilian rescue as well. Such parachute systems that
autonomously guided include advanced capabilities such
as flocking (formation flying), active collision avoidance and
adaptive control (self learning functions for varying cargo
weights). With this technology, multiple systems (50+) can
be deployed in the same airspace, guiding payloads to one or
multiple targets without possibility of mid air collisions. Can
you imagine having an autopilot on your parachute? It would
take a lot of the fun and skill out of flying though.
Will Composite Fabrics replace the Ripstop nylon that has
remained unchanged as the basic building block of parachutes
for over half a century? Composite fabrics are created by
sandwiching an engineered pattern of high-strength fibers
between layers of ultra-thin polymer foil and then fusing
them under extreme heat and pressure. This technology has
enabled the design and manufacture of Motorised Paragliding
Wings, which are larger than a 747’s wingspan, yet remarkably
able to fit into a large back pack and be carried by one soldier.
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Mylar is a composite material and is commonly used to
produce the sails of hang gliding wings. It is also common
material used in the nose of paragliding wings to stiffen the
opening of the cells to make the inflation process easier.
On both of these wings multiple layers of Mylar are fused
together to create a thicker more robust surface, to ensure
that the surface it creates holds it shape and structure.
Now imagine two laminates fused together with a weave of
Spectre sealed inside the layers. It is lighter, thinner and
stronger than normal ZP fabric. This potentially means that
newer designs will be able to be built, as canopies will be
able to hold their shape better. Potentially, such designs will
out perform the current models of canopies, only time will tell
what those results may entail.
New Zealand Aerosports, the Designers and Manufacturers
of Icarus and Daedulus canopies has currently enlisted the
services of a Physicist who specializes in Fluid Dynamics
to mathematically study the flow of air around new models
of canopies. By using computer aided design software to
create virtual parachutes, it is now possible to study the
flight characteristics, lift potential and drag coefficients in
two degree increments of angle of attack. What this means
is that new designs can be theoretically tested before one is
ever built, minimizing the need for multiple, costly and time
consuming prototypes. Once a viable canopy is designed, a
final prototype can be reached sooner rather than later. The
future designs of parachutes will undoubtedly be driven by the
demands of sport and competitive canopy pilots. Preparation,
education and experience will remain the key to the success
of our sport if we are to continue to evolve.

Where will the evolution take us? What records will be
set? The answers to the question will materialise in a
lively, vibrant and adventurous future. Bring it On. Get
Some, Go Again.
Every APF member, regardless of age or experience has
a dream of what their future may entail.
Mia Angus, APF member for a year believes that “in
50 years, being a slave to gravity will be a thing of
the past! Instead of leaping out of your jump ship
and ending your skydive after about a minute, you
will be able to jump out with your wing suit with your
special impulse magnetoplasma rocket and tear up the
skies until your plasma runs out! No one will walk to
work, you will wing suit to work, runways will be more
common than footpaths and roads and as a result, our
environment will be healthier because everyone will have
boycotted cars.”
Susie McEvoy is dreaming of a “packing vending
machine and 14,000ft bubble of climate controlled
airspace. Maybe a huge football field sized tunnel that
you can run tracking and atmo races in.”
Fiona McEachern (Director of Competitions, 26 years
in sport, 7,370 jumps) suggests that “we are the lucky
ones. The first balloon flew in 1783. Soon people jumped
from them and parachuting began. In probably less than
100 years time fossil fuels will be too expensive to use
on such a past time and again no one will be able to
jump. We are living our lives in the time of parachuting
which will be a very small time in the history of man.”

So what will jumping be like in another 50 years time? Will
skydivers need parachutes at all? Will they be just a primitive
means to arrest your fall or will a Wing Suit finally be landed
successfully without the aid of a parachute? Jeb Corbliss,
a very talented Californian BASE jumper certainly has the
potential, ability, skill and the self-belief that this will become
a reality in the not-so-distant future. He has already flown
next to and docked on Luigi Cani, who was the pilot of the
Daedulus JVx 37 sq foot canopy. The wing suit has a glide
ratio of 3:1, which means that he can fly the same glide
slope of a parachute.
Luigi Cani flying the VX37 relative with wingsuiters.
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